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1. Project Overview 

1.1. Overview of Tasks 

David Evans and Associates, Inc. (DEA) has been contracted by Blue Square Real Estate (BSRE) Point Wells, 
LP to provide an expanded traffic impact analysis (TIA) for the proposed Point Wells Development (Project). 
This TIA is intended to provide the necessary traffic analysis and proposed possible mitigation alternatives 
for the impacts to the local roadway system. Affected agencies included in this analysis consist of Snohomish 
County, the City of Shoreline, the Town of Woodway, the City of Edmonds, and the Washington Department 
of Transportation (WSDOT). Below is a summary of the pertinent project information and team. 
 
Name of Project:  Point Wells Development 
 
Developer Name:  BSRE Point Wells, LP 
 
Analysis Consultant:  David Evans and Associates, Inc. (DEA) 

415 - 118th Avenue SE 
Bellevue, WA  98005 
Telephone: (425) 519-6500 
Fax: (425) 519-5361 

 
Analysis Subconsultant:  Transportation Solutions, Inc. (TSI) 

8250 165th Avenue NE, Suite 100 
Redmond, WA 98052 
Telephone: (425) 883-4134 
Fax: (425) 867-0898 

 
Analysis Team:   Kirk Harris, P.E., Member of ITE (DEA) 
    Josh Anderson, P.E., P.T.O.E., Member of ITE (DEA) 

Anthony Wilen, P.E., Member of ITE (DEA) 
    Victor Salemann, P.E., Member of ITE (TSI) 

1.2. Project Site 

1.2.1. Project Location 

The Point Wells site is located in the southwest corner of Snohomish County, Washington and is 
bordered by Puget Sound to the west. The site’s section, township, and range are S35, T27N, R3. The 
proposed Point Wells Development is located within Snohomish County’s Transportation Service Area 
(TSA) F, inside the Southwest County Urban Growth Area (UGA) and the Woodway Municipal UGA.  
 
The Point Wells Development site address information is as follows: 
 

20555 Richmond Beach Drive NW 
Seattle, WA  98177 
 
The Project site is divided near the eastern edge by two parallel Burlington Northern Santa Fe (BNSF) 
Railroad tracks (plus additional sidings). In addition to cargo rail, Amtrak provides passenger service on 
the “Amtrak Cascades” route, and the Sound Transit “Sounder” commuter rail service runs four AM 
southbound trains and four PM northbound trains along the lines through the Point Wells site. 



David Evans and Associates, Inc. August 2016 - 2 - 

 
The existing access to the site is via Richmond Beach Drive NW, which is a two-lane roadway with a 
speed limit of 25 miles per hour. 
 
Aerial exhibits of the Project location are included in Appendix A.  One exhibit illustrates the existing 
conditions at the site, and a second illustrates the proposed layout of the development with the existing 
conditions in the background. 

1.2.2. Historical and Existing Site Usage 

The Point Wells facility history dates back to the early 1900’s. The site was originally developed between 
1909 and 1911. In 1912, Standard Oil (now Chevron), Shell, and other smaller oil companies purchased 
the site to be used as a refueling station. In 1950, the site was purchased outright by Chevron, and the 
facility was used as an asphalt refinery and light products/lube oil distribution depot. The various types 
of petroleum products stored and processed at Point Wells included crude oil, asphalt products, 
lubrication oil, fuel oil, aviation fuel, motor vehicle and marine vessel fuels, and thinners. The light 
products/lubrication oil distribution terminal is no longer in operation. The asphalt refinery ceased 
operations in 2000. In 2006, the Alon group purchased the site which was then transferred to BSRE Point 
Wells, LP in 2010.  
 
Currently, Paramount Petroleum Corporation uses the site as a petroleum storage and distribution 
facility. The existing site trip generation equals a total of 116 PM peak hour trips and 546 daily trips.  

1.3. Purpose 

The Point Wells mixed-use redevelopment is meant to create a thriving, sustainable, and dynamic urban 
center, providing resources and amenities to all its residents. To create such a community, innovative 
methodologies to the layout and design, environmental issues, sustainable practices, and transportation 
must all be addressed. 
 
The Point Wells project is unique in that access to the Project, located within Snohomish County, is almost 
exclusively through the city of Shoreline. Previous analyses have relied upon the County traffic model and 
manual methods to determine trip distribution and impacts, and focused on intersection impacts and 
vehicle-based mitigation. 
 
This study was completed using a Project-specific traffic model based upon Puget Sound Regional Council 
(PSRC) land use and trip table data to provide a consistent repeatable basis for analysis.  The analysis was 
completed independent of jurisdictional boundaries. Transportation impacts were identified based upon the 
distribution of site-generated traffic to the regional transportation network. 
 
This document will address issues regarding the traffic and transportation impacts within the Project vicinity. 
Local municipal agencies that this report will address include Snohomish County, Shoreline, Woodway, 
Edmonds, and WSDOT, in addition to those residential neighbors directly adjacent to the site.  
Transportation impacts will occur throughout the project vicinity, and this report will guide developer-
related transportation mitigation. Mitigation proposed as an outcome of the additional trips within this 
report shall be mitigated by the developer. 
 
This study is intended to provide additional information beyond what is strictly required under Snohomish 
County Title 30.66B for traffic studies. 
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1.3.1. Sustainability 

The Point Wells redevelopment is focusing on major sustainability goals to reduce the impacts to the 
environment. Major milestone sustainable goals include: reduced energy consumption, reduced water 
consumption, restoring natural habitat, creating an ultra-low carbon footprint, meeting U.S. Green 
Building Council (USGBC) Leadership in Energy and Environmental Design (LEED) Platinum criteria, 
mixed-use design to reduce the overall need for passenger vehicles, transit opportunities, and other 
transportation demand management methods to reduce trips. 

1.4. Proposed Project Development 

The Point Wells site development will occur in four phases over the course of several years. The 
environmental cleanup action plan and the development marketing strategy are the primary drivers for this 
phasing. The scheduled cleanup process breaks the site into cleanup areas that correspond to the proposed 
phasing boundaries. Decommissioning and cleanup of the site is expected to occur for each phase during the 
design and permitting of the site improvements of that corresponding phase. 
 
The building and site development will follow the cleanup, starting with the primary site infrastructure and 
public amenities that will make the development attractive to both potential residents and the community 
at large. The infrastructure necessary to support a development the size of Point Wells is significant. The 
development design and construction is phased in an effort to build up the infrastructure gradually, 
providing what is necessary to support the scale of the corresponding phase. Refer to Figure 1 for the Point 
Wells project. 
 

Figure 1:  Project Phasing Concept 
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1.4.1. Phase I – South Village 

Phase I includes public amenities, retail, a mix of residential unit types, parking, utilities, the police/fire 
station, and off-site traffic and utility improvements. Public amenities will attract residents to the 
development and will play a large part in its overall success. Views of Puget Sound and the Olympic 
Mountains, provisions for waterfront outdoor activities, and access to the southwest-facing sandy 
beaches and 1,000 feet of dock are the types of attractions that are the focus of Phase I. Site circulation 
to these amenities is also built out during this phase. The vehicle and pedestrian bridge across the train 
tracks is the start of the tree-lined boulevard to the Beach Plaza. The boulevard transitions to a bridge 
and terminates at the pier. These elements are built first, followed by the below-grade parking for 
residents and shoppers, then the “street” and “lane” system of circulation that provides emergency 
vehicle access to new construction. Each set of buildings will likely consist of three to four buildings 
containing a mix of uses and residential unit types.  
 
The fire station and police station are included in this initial phase to provide emergency response for 
the first residents.  

1.4.2. Phase II – Urban Plaza 

This phase encompasses the Urban Plaza; retail, commercial, and residential construction; parking; and 
the public transit hub. The Urban Plaza is the gateway to the Project site. It will provide shopping, 
entertainment, and office facilities for the residential community in and around Point Wells. The plaza 
itself serves many functions including vehicle and pedestrian circulation and drop-off. As the site 
population continues to grow, the need for access to public transportation increases. Included in Phase 
II is the sub-plaza, one level below the Urban Plaza. It is the transit hub providing the community with 
access to supplemental transit service that will be provided by the development (see Attachment V, 
Owner’s Commitment to Supplemental Transit Service, of Appendix B, Methods and Assumptions). The 
supplement transit service will provide the development access to nearby local and regional transit 
routes.  

1.4.3. Phase III – Central Village 

The Central Village is the largest of the development areas on the site. It comprises approximately 1,271 
residential units, retail, and parking. The Energy Center expands in this phase to incorporate the utilities 
to serve this additional population. Retail at the base of the towers fuels street activity, and an open 
area that is a residential amenity at the center of the village provides family recreation space for the 
community. The southwest residential tower will be built first, working with the northwest tower of the 
South Village to bracket the Beach Plaza. These towers both include retail and restaurants overlooking a 
public amphitheater providing access to the boardwalk. The boardwalk and the beach development 
here is a continuation of the restoration work started in Phase I that leads to a proposed wetland area 
where the open channel meets the Sound. The stream that enters the site on the northeast side of the 
Urban Plaza will be removed from underground and brought to the surface of the Upper Plaza. From 
there it crosses the pedestrian bridge and cascades down to the waterfront in a boulder-strewn open 
channel bed. 

1.4.4. Phase IV – North Village 

The final phase of development completes the third crescent that is the North Village. The woodlands 
and the open channel separate this village from the others. This village of residential towers and low-
rise buildings is tucked away in the northern end of the site served by the woodland road. The road will 
wind its way through the woodlands and connect to sub-grade parking and another system of streets 
and lanes. It will provide vehicular and pedestrian access to the site amenities. Utilities are completed to 
accommodate the additional density of this new village. The boardwalk and beach restoration work is 
completed in this phase, providing views and beach access to the west. 
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1.5. Project Alternatives Analyzed 

Two (2) separate Build Alternatives have been analyzed with respect to traffic for the Point Wells site 
development.  Each development alternative involves approximately the same footprint on the site, but 
they are principally different from each other because of the different heights of the proposed residential 
buildings. Two (2) separate No Action Alternative Scenarios were also analyzed with respect to traffic 
because of  different options for continued industrial use of the site. 
 
Alternative 1 – Urban Center Alternative:  The site would be redeveloped as a mixed-use urban center, 
consistent with the Urban Center land use designation/zoning classification of the site at the time complete 
applications were submitted to the County in 2011. Development would include approximately 3,081,000 
square feet (sq. ft.) of residential uses (3,081 units), 35,862 sq. ft. of commercial/office uses (with space for 
on-site police and fire facilities), 82,935 sq. ft. of retail uses, and 19.3 acres of publicly-accessible open 
space. 
 
Alternative 2 – Urban Village Alternative:  The site would be redeveloped as a mixed-use urban village, 
consistent with the current Urban Village land use designation of the site. The urban village development 
would include the same site plan as Alternative 1. However, the maximum building height would be less. 
Approximately 2,600,000 sq. ft. of residential uses (2,600 units) would be provided under Alternative 2. The 
same amounts of commercial/office uses with space for on-site police and fire facilities (35,862 sq. ft.), retail 
uses (82,935 sq. ft.), and open space (19.3 acres) as Alternative 1, are assumed for Alternative 2. 
 
Alternative 3 – No Action Alternative:  The site would remain in industrial use, with possible reuse of 
existing underutilized industrial facilities. The site could also be developed in the future in accordance with 
the uses allowed by the site’s current Planned Community Business (PCB) zoning. Two (2) scenarios were 
analyzed for Alternative 3: Scenarios A and B. 
 

Scenario A – Continuation of Existing Conditions 
Under Scenario A, no redevelopment would occur on the Point Wells site. Existing industrial uses would 
continue as at present. This would be considered a continuation of non-conforming land uses per 
Snohomish County Code (SCC) 30.28.072, since the uses were legally established prior to the effective 
date of applicable County land use regulations but no longer conform to the applicable regulations. 
 
Scenario B – Reuse of Existing Underutilized Industrial Facilities 
Under Scenario B, no redevelopment would occur on the Point Wells site. Existing industrial uses would 
continue, and currently underutilized on-site industrial facilities would be renovated where necessary 
and reused. Similar to Scenario A, these would be considered a continuation of legally-established non-
conforming land uses. 
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1.6. Development Totals by Phase for Build Alternatives 

The basis of the Point Wells expanded TIA was conducted on an assumed set of general land use 
characteristics, per development phase. Table 1 is broken out by each individual phase (as identified in 
Section 1.4), including the total amount of commercial and retail areas listed by square feet, the level of 
publicly-used space by acres, and the total number of residential units. Similarly, Table 2 illustrates the level 
of development proposed for the Build Alternative. 

 

Table 1:  Development by Phase for Alternative 1, Urban Center 

 Project 
Phase 

Commercial 
(Sq. Ft.) 

Retail 
(Sq. Ft.) 

Beach Park/ 
Public Pier (Acres) 

Residential 
(No. of Units) 

South Village I 3,600 32,635 19.3 653 

Urban Center II 32,262 26,300  254 

Central Village III 0 24,000  1,271 

North Village IV 0 0  903 

TOTAL I-IV 35,862 82,935  3,081 

 
 

Table 2:  Development by Phase for Alternative 2, Urban Village 

 Project 
Phase 

Commercial 
(Sq. Ft.) 

Retail 
(Sq. Ft.) 

Beach Park/ 
Public Pier (Acres) 

Residential 
(No. of Units) 

South Village I 3,600 32,635 19.3 575 

Urban Center II 32,262 26,300  242 

Central Village III 0 24,000  1,128 

North Village IV 0 0  655 

TOTAL I-IV 35,862 82,935  2,600 

 
The retail and commercial components of the development will aim to provide on-site services and 
amenities for all residents. Commercial areas will include medical-dental offices and other “General Offices” 
to be leased for uses such as: professional services, insurance brokerage, banking, tenant services, and 
investment services. Retail services provided by the site development include a small grocery store, 
numerous restaurants of various cuisines, and specialty retail which may include tenants such as apparel, 
dance studios, florists, and other small restaurants or bistros. The intent of these commercial areas is to 
capture and internalize as much off-site traffic as possible. 
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2. Project Analysis 

2.1. Methods and Assumptions  

The methods and assumptions for the transportation analysis of the Project are outlined in a technical 
memorandum that is included in Appendix B.  The following elements are included within this document:   
 

 Study Area, Periods, and Background 

o Study Area 

o Study Periods 

o Study Background 

 Existing Conditions 

o Street System Inventory 

o Collision Data Evaluation 

o Traffic Volumes 

o Traffic Operations 

o Pedestrian and Bicycle Facilities 

o Transit and Rail Services 

 Build Condition for Urban Center Alternative and Urban Village Alternative 

o Street System with Proposed Improvement Options 

o Land Use Alternatives and Construction Phasing 

 Urban Center Alternative Land Use/Phasing (Alternative 1) 

 Urban Village Alternative Land Use/Phasing (Alternative 2) 

o Trip Generation/Internal Capture for Urban Center and Urban Village Alternatives 

o Trip Distribution and Assignment in Build Condition 

o Traffic Volumes in Build Condition 

o Traffic Operations in Build Condition 

o Traffic Safety in Build Condition 

o Pedestrian and Bicycle Facilities in Build Condition 

o Transit and Rail Services in Build Condition 

 No Action Condition 

o No Action Street System 

o No Action Traffic Volumes 

o No Action Traffic Operations 
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The following Attachments are also included as part of the Methods and Assumptions technical 
memorandum included in Appendix B: 

A. Study Intersections in Vicinity 

B. Study Intersections and Control Types 

C. Corridor Study General Scope and Assumptions from Memorandum of Understanding (MOU) 
between Shoreline and the Project Owner 

D. SYNCHRO Level of Service (LOS) Evaluation Assumptions for Signalized and Unsignalized 
Intersections 

E. aaSidra LOS Evaluation Assumptions for Roundabouts 

F. Primary Access Options and Build Strategies Analyzed 

G. Traffic Analysis Scenarios Analyzed 

H. Building Heights, Dwelling Units, and Land Use Codes for Build Alternatives 

I. Urban Center Alternative Site Layout with Land Use Codes and Building Heights 

J. Urban Village Alternative Site Layout with Land Use Codes and Building Heights 

K. Urban Center Alternative – Trip Generation Calculations by Project Phase 

L. Urban Village Alternative – Trip Generation Calculations by Project Phase 

M. NCHRP 684 Trip Capture Estimation Tool – Blank Template  

N. NCHRP 684 Trip Capture Estimation Tool – Mode Split Adjustments 

O. NCHRP 684 Trip Capture Estimation Tool – Calculations for Traffic Analysis Scenarios  

P. Urban Center Alternative – Summary of Cumulative Trip Generation and Phase Trip Generation by 
Project Phase 

Q. Urban Village Alternative – Summary of Cumulative Trip Generation, and Phase Trip Generation by 
Project Phase 

R. No Build Alternative, Scenarios A and B – Trip Generation Calculations 

S. Average Land Use Interchange Distances (Feet Walking Distances) by Project Phase  

T. Summary of Person-Trips by Transit 

U. Summary of Internal Capture Percentages 

V. Owner’s Commitment to Supplemental Transit Service 

2.1.1. Establishing the Study Area 

The study area/boundary, or area of influence, is the area in and around the Project site for which traffic 
analysis is required. The practical cordon line follows physical boundaries such as freeways, roadways, or 
geographical features. For the Point Wells Development, the study area was created by identifying the 
most used routes for travel to and from the site. The study area for the Point Wells site extends north to 
Edmonds and 228th Street SW, east to I-5, and south to N 130th Street.  

2.1.2. Study Intersections and Corridors in the Area of Influence 
Upon determining the Point Wells area of influence, intersections along corridors were identified for 
further analysis. A list of intersections and their control types within the cities of Shoreline, Edmonds, 
and Seattle, and the town of Woodway, are shown in Attachments A, B, and C of Appendix B.  
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2.1.3. Data Collection 

Various forms of data were required to create, calibrate, and validate the Point Wells traffic model. The 
data was used as components to create the most reasonable traffic model, which would consistently 
show the impact to the local roadway system within the Project influence area.  
 

 AM and PM peak turning movement traffic counts were collected and/or gathered from the 
local agencies. These counts indicate the total volume, direction, and peak hour of the trips 
through any particular area intersection during the hours of 7:00 to 9:00 AM and 4:00 to 6:00 
PM.  Other previously conducted counts were obtained through WSDOT and the City of Seattle. 
The Point Wells project team had counts collected for any additional locations where counts 
were not present. Intersections were counted between February 2011 and January 2014 by 
Traffic Count Consultants, All Traffic Data, IDAX Data, and Traffic Data Gathering. 

 Geometric Conditions (i.e., number of lanes, turn pockets, one-way streets, intersection 
configurations, etc.) were recorded by staff observation and aerial photography. 

 Signal phasing was gathered by staff observation at each signalized location and/or was 
provided by the applicable jurisdiction. 

 Posted speeds for the local roadway systems were gathered either by staff observation, or 
agency website and roadway classification maps. 

 Transit stops were determined through the King County Metro website and trip planner 
resources, the Sound Transit website, the Community Transit website, and the PSRC network 
model. 

 
Traffic counts used in this analysis can be found in Appendix I. 

2.1.4. Trip Generation and Internal Capture 

The Methods and Assumptions memo included in Appendix B includes the trip generation calculations 
for development Phases I through IV of both Alternative 1 (Urban Center) and Alternative 2 (Urban 
Village), as well as for Alternative 3 (No Action, Scenarios A and B). These calculations may be found in 
Attachments K, L, and R, respectively. Internal capture calculations for each of the four (4) development 
phases for Alternatives 1 and 2 are also included in Attachment O of the same appendix. 

2.1.5. Travel Demand Forecast Model Validation 
The base model validation is a process of comparing the calibrated model’s raw volumes against the 
base-year traffic counts to show the degree of correlation, and to determine an acceptable accuracy and 
degree of confidence to use the base model to forecast future traffic volumes. The most common 
statistical measure of “goodness of fit” is the R-Squared statistic. This measures how well the model’s 
raw volumes represent the observed count data. The base model validation for the Point Wells model 
(the R2 value) is 0.75. Refer to Appendix C for additional model validation results. 
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2.2. Travel Demand Forecast Model / Project Trip Distribution 

The Project-generated trips were distributed to the study area by utilizing the Point Wells Development 
travel demand VISUM model. The distribution flow pattern in each phase shows that most Project trips 
(approximately 75%) are attracted south to the Shoreline and Seattle areas - the employment and 
commercial generators - via Richmond Beach Drive NW, NW 196th Street, NW Richmond Beach Road, and I-5 
or SR 99, while less (roughly 25%) Project trips are attracted north, to areas such as the town of Woodway 
and the cities of Edmonds, Lynnwood, and Everett via the north-south arterials such as SR 99 and I-5.  
 
Refer to Appendix D for the cumulative, per development phase trip distribution for Alternative 1, Urban 
Center. Refer to Appendix E for the cumulative, per development phase trip distribution for Alternative 2, 
Urban Village. 
 
The trip distribution shows the key corridors within the Point Wells Development project vicinity that are 
impacted by Project-generated trips. As trips enter and exit the site, the greatest impacts are closest to the 
site, while impacts are reduced further from the site. The primary impacted corridors, in order of impact are: 
 

 Richmond Beach Drive NW (RBD) 

 NW Richmond Beach Road (RBR) 

 SR 99 South 

 SR 99 North 
 
The trip distribution presented in Appendix D exhibits three (3) unexpected travel patterns, particularly for 
development Phases III and IV.  Explanation of these travel patterns is provided as follows: 
 

1. Trips to/from I-5 north that travel through the 205th/SR 99 intersection favor SR 99-to-220th over the 
205th-SR 104 interchange, and correspondingly use of the northern interchange (220th) is preferred 
over the southern interchange (205th), and this preference is increased over time (Phase I to IV) and 
from AM to PM. In the VISUM model, the northbound single-lane ramp meter from the 205th 
interchange is expected to be operating at a v/c of 1.14, where the northern two-lane interchange 
ramp-meter at 220th is expected to be operating at a v/c of 0.61.  VISUM is assigning the trips to the 
route with the lowest overall travel time, which in this case is the 220th interchange.  Manual 
adjustments to the model inputs at the interchanges were not made.   
 

2. Vehicle trips between the site and regional transit service (i.e. SR 99 and Link stations) were 
determined with the expectation that transit shuttles will run from the site to the light rail station at 
I-5/185th. The expectation is founded upon the developer’s commitment to provide supplemental 
transit service to/from the project site (see Attachment V, Owner’s Commitment to Supplemental 
Transit Service, of Appendix B, Methods and Assumptions). In addition, the limited number of parking 
stalls at the park-n-ride facility will support the use of transit between these two nodes. As such, a 
manual assignment of trips between these two nodes was made. 
 

3. Trips to/from I-5 south that travel through the 185th/SR 99 intersection and then the 175th/I-5 
interchange favor SR 99-to-175th to the exclusion 185th-to-Meridian-to-175th. The project was required 
to use the City of Shoreline’s policy-based link capacities for segments within its jurisdiction, which 
may have resulted in trip diversions that may or may not reflect future conditions.  This forecasted 
travel pattern may provide an example of this unexpected diversion, however the model reflects the 
inputs provided and used. Since both routes are expected to be operating under a v/c or 0.75, the 
fastest path assignment within VISUM drives the use of the 40 mph (Principal Arterial designation) 
SR 99 versus the slower, 35 mph and lower classification (minor arterial) use of Meridian.  
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2.3. Traffic Operations Analysis 

The combination of project-generated trips and background traffic that was distributed by the Travel 
Demand Forecast Model for each Build and No Action alternative/scenario was used to determine the traffic 
operational impacts of the Point Wells Development. The traffic scenarios analyzed for the project are 
outlined in Table 3, and are also identified in Attachment G of Appendix B, Methods and Assumptions. Level 
of service (LOS) analysis results for each intersection within the study area, which correspond to the various 
traffic scenarios, are included in Appendix F and are also expressed in Section 3.1.1 Intersection LOS 
Impacts.  
 

Table 3:  Traffic Scenarios Analyzed 

AM Period 
Alternative 1 
Urban Center 

Alternative 2 
Urban Village 

Alternative 3 - No Action 

Current 
Use 

Scenario 
A 

Scenario 
B 

Roadway 
Network 

Existing Build Existing Build Existing Existing Existing 

A
n

al
ys

is
 Y

e
ar

 

2014 --- --- --- --- 17 --- --- 

2020 1 2 9 10 --- 18 19 

2025 3 4 11 12 --- 20 21 

2030 5 6 13 14 --- 22 23 

2035 7 8 15 16 --- 24 25 

         

PM Period 
Alternative 1 
Urban Center 

Alternative 2 
Urban Village 

Alternative 3 - No Action 

Current 
Use 

Scenario 
A 

Scenario 
B 

Roadway 
Network 

Existing Build Existing Build Existing Existing Existing 

A
n

al
ys

is
 Y

ea
r 

2014 --- --- --- --- 42 --- --- 

2020 26 27 34 35 --- 43 44 

2025 28 29 36 37 --- 45 46 

2030 30 31 38 39 --- 47 48 

2035 32 33 40 41 --- 49 50 

         
  Theme Title Components         
  

No 
Improvements 

Existing = Existing Roadway Network 
  

  

  
Build 

Improvements 

Build = Improved RBD, Existing 196th/RBR 4-lane (or 3-lane),  
   2 Improved RBD Intersections, Second access via Woodway 
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2.3.1. Intersection Level of Service Criteria 

The Highway Capacity Manual (HCM) methodology was used to calculate the LOS at the intersections 
within the project study area limits (Transportation Research Board (TRB), 2000). LOS is a qualitative 
measure describing operational conditions within a traffic stream and the perception thereof by road 
users. For un-signalized and signalized intersections, LOS is defined in terms of delay, which is a measure 
of driver discomfort and frustration, fuel consumption, and lost travel time. There are six LOS levels 
ranging from LOS A to LOS F, with LOS A representing the best operating conditions and LOS F the worst. 
Specifically, LOS criteria are stated in terms of the average vehicle control delay for a peak 15-minute 
analysis period, factored to a full hour, for the intersection as a whole.  
 
For signalized intersections and all-way stop-controlled intersections, LOS is determined by the average 
intersection delay. For two-way stop-controlled intersections, LOS is determined by the worst delay 
experienced by the stop approaches. 
 
Table 4 provides LOS definitions for signalized and un-signalized intersections. 
 

Table 4:  Level of Service Definitions 

LOS 
Control Delay (Seconds / Vehicle) 

Expected Delays 
Signalized Intersection  Un-signalized Intersection  

A Less than 10 Less than 10 Little or no delay 

B Between 10 and 20 Between 10 and 15 Short traffic delays 

C Between 20 and 35 Between 15 and 25 Average traffic delays 

D Between 35 and 55 Between 25 and 35 Long traffic delays 

E Between 55 and 80 Between 35 and 50 Very long traffic delays 

F Greater than 80 Greater than 50 (1) 

(1) When demand volume exceeds the capacity of the movement, extreme delays will be encountered with 
queuing, which may cause severe congestion affecting other traffic movements in the intersection.  

 SOURCE:  (Transportation Research Board (TRB), 2000) 
 

2.3.2. Jurisdiction LOS and V/C Standards 

Intersection LOS and segment volume-to-capacity (V/C) standards are used to evaluate the project 
impacts and concurrency. Jurisdictions adopt the minimum acceptable LOS for intersection operating 
conditions, and the maximum acceptable for V/C for roadway segment operations. Deficiencies are 
identified if intersection operations fall below the minimum acceptable LOS standards. Similarly, 
deficiencies are identified if segment operations rise above the maximum acceptable V/C standards.  
 
The specific standards applicable to agencies in the study area are included in the Methods and 
Assumptions memo included in Appendix B. 

2.4. Transit Operations Assessment 

Transit opportunities will be a major consideration at the Point Wells facility to help reduce transportation 
impacts to the surrounding communities and to reduce single occupancy vehicle (SOV) commute trips to and 
from the site. Bus Transit options are being proposed for the project vicinity. The Point Wells Development 
is working with King County Metro to provide additional transit services via bus routes to the on-site transit 
center. Refer to Appendix G for all current transit route mapping. 
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2.4.1. Sound Transit 

Sound Transit is currently producing the final design documents on the new “Lynnwood Link Extension” 
for the Link Light Rail system. The Lynnwood Link Extension Project targeted to be completed and in 
operation in late 2023 would connect the Link Light Rail system from Northgate to the Lynnwood Transit 
Center. Proposed stops along the I-5 route would include stations in the vicinity of NE 145th Street, NE 
185th Street, and the Mountlake Terrace Transit Center, in addition to its terminus locations. There are 
also accommodations for a future station at NE 130th Street. Although the Lynnwood Link Extension 
continues through final design, it is known that Link Light Rail will come near the Point Wells project. 
Link Light Rail will provide access to Lynnwood to the north and SeaTac Airport or the Angle Lake area to 
the south (Sound Transit, 2016). Easy access from the Point Wells Development to the Link Light Rail 
system is assumed to be provided by contract between the developer and King County Metro.  

2.4.2. King County Metro 

Currently, Metro bus travel links the local Richmond Beach community to services and amenities along 
the SR 99 corridor, the I-5 corridor, and major regional hubs throughout the Puget Sound. Upon 
completion of the Point Wells Development Phase II (for both the Urban Center and Urban Village 
alternatives), a Transit Hub will be a key component of the development. Based upon the developer’s 
commitment to provide supplemental transit service, it is assumed that Point Wells will work with 
Metro to bring busses into the Point Wells site, providing a location to turn around, pick up passengers, 
and continue on the transit route. The bus routes leaving the Point Wells Development will link to local 
destinations, the future Sound Transit Link Light Rail system, and Metro RapidRide.  
 
A separate Metro service in the Point Wells project vicinity is the RapidRide bus system. RapidRide is 
based on a bus rapid transit (BRT) model in which bus service provides frequent, reliable transit 
offerings along high-use and heavily-congested corridors. The RapidRide segment E runs along SR 99 
(Aurora Avenue N) between Shoreline (Aurora Village Transit Center) and downtown Seattle. Access to 
and from the Point Wells Development to the RapidRide system will be via Metro bus transit along the 
local Richmond Beach corridors and SR 99 (King County Metro, 2016). 

2.4.3. Community Transit 

Community Transit currently offers two different transit options within the project vicinity. Standard bus 
routes are located east and north of the project site, connecting from the Aurora Village Transit Center 
to destinations north of Point Wells, including Edmonds, Bothell, Mountlake Terrace, Mill Creek, 
Lynnwood, Mukilteo, Marysville, Stanwood, Lake Stevens, Snohomish, and Monroe. SWIFT BRT is the 
second Community Transit option along SR 99, between Everett and Shoreline. This fast, frequent, and 
convenient service provides reliable transit options along the SR 99 corridor. The purpose is to create 
efficient bus transportation along the heavily-congested corridor. The Point Wells Development 
residents or visitors can reach the project vicinity via the SWIFT BRT system, and then utilize the local 
Metro buses, connecting directly to the site (Community Transit, 2016). 

2.5. Non-Motorized Facilities Assessment 

Connections to the site by means other than motorized vehicle are challenging given the conditions of the 
existing transportation network.   

2.5.1. Pedestrians 

Richmond Beach Drive, which connects directly to the project site, provides limited capacity for 
pedestrians to safely and/or comfortably walk along the corridor due to the absence of sidewalks and 
presence of narrow paved shoulders. The transportation corridor principally along Richmond Beach 
Road, between Richmond Beach Drive and SR 99, includes sidewalks on both sides of the road that 
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generally vary in width between 5 and 7 feet with no lateral buffer to the travel way.  A section of the 
corridor between 23rd Avenue NW and 21st Avenue NW that is approximately 600 feet long does not 
have a sidewalk along the south side of the roadway.  

2.5.2. Bicyclists 

Bicyclists that elect to use the corridor between the location of the project site and SR 99 must use a 
portion of the vehicular lane to ride, as there are no dedicated on-street bike lanes.  Richmond Beach 
Drive and NW 196th Street, west of 24th Avenue NW, are currently two-lane facilities.  NW 196th Street, 
east of 24th Avenue NW, and Richmond Beach Road are currently four-lane facilities.  
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3. Project Impacts 

3.1. Roadway System Impacts 

Each intersection within the study area was analyzed based on the LOS standards defined for each 
jurisdiction, the trip generation from the site, the trip distribution from the travel demand model, existing 
lane configurations, and the type of traffic control. 
 
Figure 2 illustrates the operational layout of each intersection on the existing roadway that was analyzed 
including the Richmond Beach Road corridor as a 4-lane arterials as it is today.  
 
Figure 3 illustrates the operational layout of those intersections planned to be modified as part of the Build 
roadway network with the presumption that the Richmond Beach Corridor remains a 4-lane arterial.  The 
results of the operational LOS analysis are included in Appendix F and are also expressed in Section 3.1.1 
Intersection LOS Impacts. 
 
LOS analysis of the Existing roadway network assumed that no improvements would be incorporated within 
the study area.  A comparison between the Synchro model network and the aerial mapping of the study 
area was completed to verify that the lane configurations in the model were consistent with the current 
conditions. 
 
LOS analysis of the Build roadway network, with the 4-lane Richmond Beach Road corridor, assumed that six 
(6) intersections along the primary access route to the Project site would be improved, as described in 
Figure 3. These assumed improvements to the primary corridor, if the corridor were to remain 4 lanes, 
between the project site and SR 99 were discussed with Shoreline as part of the Transportation Corridor 
Study process. 
 
The City of Shoreline plans a capital improvement project in 2017 called “Richmond Beach 
Rechannelization” that would re-channelize Richmond Beach Road/NW 195th Street/NW 196th Street from 
24th Avenue NW to Dayton Avenue N from 4 lanes to 1 lane in each direction plus a center turn lane.  Figure 
4 illustrates the operational layout of each intersection changed by this Build condition with a 3-lane 
Richmond Beach Road corridor.   
 
LOS analysis of the Build roadway network, with the 3-lane Richmond Beach Road corridor, assumed that 
nine (9) intersections along the primary access route to the Project site would be improved, as described in 
Figure 4. These assumed improvements to the primary corridor, if the corridor were to be changed to 3 
lanes, between the project site and SR 99 were discussed with Shoreline as part of the Transportation 
Corridor Study process.  
 
Analysis of the 3-lane section is provided in this document using the same traffic distribution patterns 
yielded from the 4-lane section analysis using VISUM.  This approach is used because of the dominant traffic 
pattern that follows the RBR corridor between the Project site, SR 99, and interchanges with I-5.  
Redistribution of traffic outside of the RBR corridor would likely only occur if there were LOS deficiencies at 
intersections along the RBR.  Preliminary analysis work on this issue identified that LOS D or better may be 
achieved along the RBR corridor with implementation of mitigation projects.  Therefore, redistribution of 
traffic (both from the Project and the existing background) was not done to assess the impacts of traffic for 
this report.  
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Figure 2:  Existing Lane Configurations and Existing Traffic Control 

 
 
 
  



David Evans and Associates, Inc. August 2016 - 18 - 

 
 
 
 
 
 
 
 
 
 

(This page left blank intentionally.) 
 
 
 
 
 
 
 
 
 
  



David Evans and Associates, Inc. August 2016 - 19 - 

Figure 3:  Build Lane Configurations and Traffic Control Improvements (with 4-Lane Richmond Beach Drive) 
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 Figure 4:  Build Lane Configurations and Traffic Control Improvements (with 3-Lane Richmond Beach Drive) 
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3.1.1. Intersection LOS Analysis 
The AM and PM peak hour intersection LOS and delay within the study area for Alternative 1 (Urban Center), Alternative 2 (Urban Village), and 
Alternative 3 (No Action) for each of the four development phases and the existing conditions is summarized in Table 5 through Table 16.    

 
Table 5:  AM Peak Hour Intersection LOS and Delay – Alternative 1 | Urban Center 

No. Name Jurisdiction 
Control 

Type 

Roadway 
Network 

Existing 
Phase I – 4 Lane Phase II – 4 Lane Phase III – 4 Lane Phase IV – 4 Lane 

No Build Build No Build Build No Build Build No Build Build 

Scenario # 17 1 2 3 4 5 6 7 8 

LOS 
Standard 

LOS 
Delay 

LOS 
Delay 

LOS 
Delay 

LOS 
Delay 

LOS 
Delay 

LOS 
Delay 

LOS 
Delay 

LOS 
Delay 

LOS 
Delay 

1 NW 196th St & Richmond Beach Dr Shoreline 2-Way Stop LOS D A   8.5 A   9.1 B   10.1 A   9.6 B   11.7 B   10.7 B   14.7 B   11.3 C   16.2 

2 NW 195th Pl & Richmond Beach Dr Shoreline 2-Way Stop LOS D A   8.8 A   8.6 A   8.6 A   8.6 A   8.6 A   8.6 A   8.6 A   8.7 A   8.6 

3 NW 195th Pl & 24th Ave NW Shoreline 2-Way Stop LOS D B   10.1 B   13.3 B   11.2 C   15.4 B   11.9 C   23.8 B   14.3 D   29.9 C   15.4 

4 NW 196th St NW & 20th Ave NW Shoreline 4-Way Stop LOS D A   9.1 B   10.9 C   31.1 B   12.5 B   19.5 C   17.7 C   24.1 C   22.4 C   25.5 

5 NW 195th St & 15th Ave NW Shoreline 2-Way Stop LOS D B   13.9 C   16.4 B   17.0 C   19.5 B   18.0 D   29.3 B   16.6 E   35.8 B   17.0 

6 N Richmond Beach Rd & 15th Drwy Shoreline 4-Way Stop LOS D A   9.4 B   11.3 C   21.3 B   13.1 C   26.3 C   21.2 B   13.3 D   29.6 C   28.2 

7 NW 190th St & N Richmond Beach Rd Shoreline 2-Way Stop LOS D A   9.2 A   9.6 A   9.4 A   9.9 A   9.6 B   10.4 A   9.9 B   10.6 B   10.0 

8 N Richmond Beach Rd & 8th Ave NW Shoreline Signal LOS D C   26.4 C   33.7 C   27.7 C   33.4 C   29.8 C   33.2 C   33 C   32.2 C   23.9 

9 N Richmond Beach Rd & 3rd Ave NW Shoreline Signal LOS D A   6.9 A   7.0 C   21.1 A   7.1 C   20.2 A   7.7 C   27.5 A   7.3 C   30.4 

10 N Richmond Beach Rd & Dayton Ave N Shoreline Signal LOS D A   9.9 A   9.1 A   6.5 A   8.9 A   6.5 B   10.5 B   12.6 B   10.8 A   8.8 

11 N Richmond Beach Rd & Fremont Ave N Shoreline Signal LOS D C   21.2 C   24.2 C   26.4 C   22.2 C   27.5 C   22.5 C   25.5 C   20.9 B   19.8 

12 244th St SW & 100th Ave W Shoreline 2-Way Stop LOS D B   14.9 B   14.5 B   13.9 C   15.5 B   14.1 C   16.5 B   14.2 C   15.5 B   14.4 

13 244th St SW & Firdale Ave Shoreline 2-Way Stop LOS D B   11.5 B   11.4 B   11.3 B   11.6 B   11.5 B   11.8 B   11.6 B   12.1 B   11.7 

14 244th St SW & 3rd Ave NW Shoreline 2-Way Stop LOS D C   20.5 C   16.4 C   16.6 C   17.0 C   17.7 C   17.7 C   18.5 C   19.3 C   19.0 

15 244th St SW & Fremont Ave N Shoreline 2-Way Stop LOS D B   14.8 B   14.3 B   14.2 B   14.8 B   14.8 C   15.3 B   15.0 C   15.8 C   15.2 

16 N 175th St & 6th Ave NW Shoreline 2-Way Stop LOS D B   14.8 B   13.3 B   13.3 B   13.5 B   13.5 B   13.7 B   13.7 B   14.0 B   14.0 

17 St Luke Pl N & Dayton Ave N Shoreline 2-Way Stop LOS D C   16.8 B   14.2 B   14.2 B   14.5 B   14.5 B   14.8 B   14.8 B   15.0 B   15.0 

18 N 175th St & Fremont Ave N Shoreline Signal LOS D B   16.2 B   18.5 B   18.3 B   18.4 B   18.6 B   19.0 B   18.6 B   18.2 B   18.8 

19 N 175th St & Meridian Ave N Shoreline Signal LOS D C   32.9 C   27.3 C   28.0 C   26.7 C   32.0 C   31.0 C   31.4 C   27.5 C   30.0 

20 Carlyle Hall Rd & Dayton Ave N Shoreline 4-Way Stop LOS D F   51.6 D   33.1 D   33.1 E   36.5 E   36.5 E   41.7 E   41.7 E   44.6 E   44.3 

21 N Innis Arden Wy & Greenwood Ave N Shoreline 2-Way Stop LOS D B   14.7 B   12.9 B   12.9 B   13.2 B   13.2 B   13.4 B   13.4 B   13.5 B   13.5 

22 N 160th St & Greenwood Ave N Shoreline 4-Way Stop LOS D C   22.8 C   15.9 C   15.9 C   16.4 C   16.4 C   16.8 C   16.8 C   17.3 C   17.3 

23 N 160th St & Dayton Ave N Shoreline Signal LOS D B   10.3 B   14.8 B   14.8 B   17.3 B   15.8 B   14.9 B   17.9 B   14.1 B   13.8 

24 N 155th St & Westminster Way N Shoreline Signal LOS D B   15.4 B   13.3 B   13.5 B   13.2 B   14.2 B   13.3 B   14.2 B   13.5 B   14.3 

25 N 145th St & Greenwood Ave N Shoreline Signal LOS D C   28.1 C   28.0 C   28.0 C   29.7 C   29.7 C   29.5 C   29.9 C   29.6 C   30.2 

26 NE 145th St & 5th Ave NE Shoreline Signal LOS D E   60.0 C   33.8 C   33.8 C   34.4 C   34.5 C   34.7 D   35.0 D   35.7 D   35.7 

27 238th St SW & Timber Ln Woodway 4-Way Stop LOS A A   7.3 A   7.3 A   7.2 A   7.3 A   7.3 A   7.3 A   7.3 A   7.3 A   7.3 

28 238th St SW & 114th Ave W Woodway 4-Way Stop LOS A A   7.2 A   7.1 A   7.1 A   7.2 A   7.2 A   7.2 A   7.3 A   7.2 A   7.4 
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No. Name Jurisdiction 
Control 

Type 

Roadway 
Network 

Existing 
Phase I – 4 Lane Phase II – 4 Lane Phase III – 4 Lane Phase IV – 4 Lane 

No Build Build No Build Build No Build Build No Build Build 

Scenario # 17 1 2 3 4 5 6 7 8 

LOS 
Standard 

LOS 
Delay 

LOS 
Delay 

LOS 
Delay 

LOS 
Delay 

LOS 
Delay 

LOS 
Delay 

LOS 
Delay 

LOS 
Delay 

LOS 
Delay 

29 S Dogwood Ln & Woodway Park Rd Woodway 2-Way Stop LOS A A   9.2 A   8.9 A   8.9 A   8.9 A   8.9 A   8.9 A   9.0 A   9.0 A   9.0 

30 100th Ave W & 238th St SW Edmonds Signal LOS C A   6.6 B   13.5 B   13.5 B   13.4 B   14.1 B   13.4 B   14.2 B   13.5 B   14.4 

31 228th St SW & 95th Pl W Edmonds 2-Way Stop LOS C B   11.9 B   10.9 B   10.9 B   11.0 B   11 B   11.1 B   11.1 B   11.1 B   11.2 

32 Pine St & 3rd Ave S Edmonds 2-Way Stop LOS C B   10.4 A   9.8 A   9.8 A   9.8 A   9.9 A   9.9 A   9.9 A   10.0 A   10 

33 Edmonds Way & 95th Pl W WSDOT Signal LOS D A   7.9 B   18.1 B   18.1 B   18.1 B   19.7 B   18.1 B   19.7 B   18.1 B   18.2 

34 SR 104 & 100th Ave W WSDOT Signal LOS D C   29.7 C   22.4 C   22.3 C   22.8 C   22.8 C   22.3 C   23.2 C   23.3 C   24.3 

35 244th St SW (WB) & Edmonds Way (SB) WSDOT Signal LOS D B   17.1 C   30.4 C   27.2 C   26.4 C   29.1 C   26.9 C   29.1 C   26.8 C   28.9 

36 244th St SW (EB) & Edmonds Way (SB) WSDOT Signal LOS D C   21.6 A   4.5 A   6.4 A   6.3 A   5.8 A   7.0 A   6.3 A   7.5 A   6.8 

37 244th St SW & Meridian Ave N WSDOT Signal LOS D E   66.8 E   57.0 D   49.6 E   58.2 D   50.2 E   61.9 D   53.8 E   66.2 E   57.3 

38 244th St SW & I-5 SB Off-Ramp WSDOT Signal LOS D B   14.1 A   7.0 A   7.1 A   7.2 A   7.5 A   7.1 A   7.6 A   7.2 A   7.5 

39 228th St SW & SR 99 WSDOT 2-Way Stop LOS E E   37.1 E   41.1 E   41.0 E   44.9 E   44.7 E   47.6 F   73.9 F   51.4 F   134.7 

40 244th St SW & SR 99 WSDOT Signal LOS E D   40.8 D   44.4 D   38.1 D   39.6 D   40.6 D   39.7 D   40.8 D   40.5 D   41.4 

41 N 185th St & SR 99 WSDOT Signal LOS E D   50.8 E   66.2 E   64.2 F   83.6 F   81.8 F   142.3 F   131.2 F   174.0 F   166.4 

42 N 175th St & SR 99 WSDOT Signal LOS E D   44.3 D   54.1 D   53.9 E   61.7 D   50.6 E   79.5 E   65.4 F   90.3 F   82.3 

43 N 160th St & SR 99 WSDOT Signal LOS E C   24.5 C   33.8 C   33.8 C   35.0 D   35.3 D   45.0 C   33.9 D   41.1 D   41.2 

44 N 155th St & SR 99 WSDOT Signal LOS E C   27.0 C   33.8 C   33.7 D   40.7 D   35.2 D   39.1 C   32.7 C   30.7 C   32.2 

45 N 145th St & SR 99 WSDOT Signal LOS E D   46.1 D   38.4 D   38.4 D   39.5 D   44.3 D   42.3 D   44.4 D   44.0 D   46.6 

46 N 130th St & SR 99 WSDOT Signal LOS E D   49.6 C   34.2 C   34.2 C   34.5 C   34.7 C   34.9 C   35.0 D   35.5 D   35.9 

47 N 175th St & I-5 SB Off-Ramp WSDOT Signal LOS D C   25.0 D   39.6 D   39.7 D   38.5 D   41.5 D   42.3 D   41.1 D   38.4 D   42.4 

48 N 130th St & 5th Ave NE Seattle Signal LOS D D   36.2 C   22.6 C   22.6 C   23.0 C   21.7 C   23.5 C   21.9 C   24.0 C   22.3 

49 NW 200th St & 8th Ave NW Shoreline 2-Way Stop LOS D C   19.6 C   18.0 C   16.9 C   18.9 C   17.3 C   20.5 C   17.5 C   19.0 C   17.8 

50 NW 200th St & 3rd Ave NW Shoreline 2-Way Stop LOS D C   16.9 B   12.3 B   12.5 B   12.4 B   12.9 B   12.5 B   13.1 B   13.1 B   13.3 

51 NW 200th St & Fremont Ave N Shoreline 4-Way Stop LOS D A   9.8 A   9.2 A   9.2 A   9.3 A   9.3 A   9.4 A   9.4 A   9.4 A   9.4 

52 N 200th St & SR 99 Shoreline Signal LOS D C   20.3 B   16.3 B   16.3 B   16.4 B   17.4 B   16.5 B   17.6 B   16.7 B   17.8 

53 NW 195th St & 8th Ave NW Shoreline 2-Way Stop LOS D C   18.9 C   16.0 C   15.4 C   16.9 C   15.8 C   17.8 C   16.1 C   17.6 C   16.3 

54 NW 195th St & 3rd Ave NW Shoreline 4-Way Stop LOS D B   13.6 B   11.5 B   11.9 B   11.7 B   12.6 B   11.8 B   13.2 B   13.0 B   13.5 

55 NW 195th St & Fremont Ave N Shoreline 4-Way Stop LOS D C   20.9 C   15.4 C   15.4 C   15.8 C   15.8 C   16.2 C   16.3 C   16.8 C   16.8 

56 N 192nd St & SR 99 Shoreline Signal LOS D B   10.0 A   9.8 A   9.8 B   10.2 A   9.9 B   10.6 B   10.1 B   10.3 B   10.1 

57 N 185th St & Meridian Ave N Shoreline Signal LOS D C   29.0 C   30.8 C   29.8 C   30.8 C   24.7 C   33.8 C   26.6 C   29.1 C   24.5 

58 N 172nd St & Dayton Ave N Shoreline 4-Way Stop LOS D E   43.6 D   25.6 D   25.6 D   27.5 D   27.5 D   30.6 D   30.6 D   33.4 D   33.2 

59 N 165th St & Fremont Ave N Shoreline 2-Way Stop LOS D B   12.9 B   11.1 B   11.1 B   11.2 B   11.2 B   11.3 B   11.3 B   11.3 B   11.3 

60 N 165th St & SR 99 Shoreline Signal LOS D B   13.4 A   7.5 A   7.4 A   7.6 A   7.6 C   24.5 B   11.9 B   10.3 A   8.4 

61 N 185th St & Linden Ave N Shoreline Signal LOS D A   6.8 A   6.2 A   6.7 A   6.3 A   7.2 A   6.0 A   8.1 A   7.7 A   8.0 

62 N 185th St & Midvale Ave N Shoreline Signal LOS D A   5.8 A   4.8 A   5.2 A   4.7 A   4.8 A   4.8 A   5.4 A   5.3 A   4.9 

63 N 175th St & Midvale Ave N Shoreline Signal LOS D A   7.0 A   4.4 A   6.0 A   6.1 A   4.2 A   4.6 A   5.5 A   4.9 A   5.6 

64 PW 2nd Access Road & 116th Ave W Woodway 2-Way Stop LOS A A   0.0 A   0.0 A   8.7 A   0.0 A   8.7 A   0.0 A   8.9 A   0.0 A   9.1 
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Table 6:  PM Peak Hour Intersection LOS and Delay – Alternative 1 | Urban Center 

No. Name Jurisdiction 
Control 

Type 

Roadway 
Network 

Existing 
Phase I – 4 Lane Phase II – 4 Lane Phase III – 4 Lane Phase IV – 4 Lane 

No Build Build No Build Build No Build Build No Build Build 

Scenario # 42 26 27 28 29 30 31 32 33 

LOS 
Standard 

LOS 
Delay 

LOS 
Delay 

LOS 
Delay 

LOS 
Delay 

LOS 
Delay 

LOS 
Delay 

LOS 
Delay 

LOS 
Delay 

LOS 
Delay 

1 NW 196th St & Richmond Beach Dr Shoreline 2-Way Stop LOS D A   8.9 A   9.9 B   10.5 B   11.4 B   12.5 C   15.8 C   15.7 C   21.8 C   17.5 

2 NW 195th Pl & Richmond Beach Dr Shoreline 2-Way Stop LOS D A   8.9 A   8.8 A   8.8 A   8.9 A   8.9 A   8.9 A   8.9 A   8.9 A   8.9 

3 NW 195th Pl & 24th Ave NW Shoreline 2-Way Stop LOS D B   10.0 B   12.6 B   10.8 C   15.1 B   11.8 C   22.0 B   13.6 D   27.9 B   14.6 

4 NW 196th St NW & 20th Ave NW Shoreline 4-Way Stop LOS D B   10.9 B   12.5 C   26.8 C   16.5 C   27.6 D   33.7 D   47.3 F   51.4 D   51.9 

5 NW 195th St & 15th Ave NW Shoreline 2-Way Stop LOS D C   19.0 D   28.2 C   31.3 E   43.5 C   30.5 F   125.6 C   22.4 F   227.5 B   19.4 

6 N Richmond Beach Rd & 15th Drwy Shoreline 4-Way Stop LOS D A   9.8 B   12.6 C   20.4 C   15.6 B   19.9 D   26.8 C   27.7 E   41.4 C   26.2 

7 NW 190th St & N Richmond Beach Rd Shoreline 2-Way Stop LOS D B   11.1 B   11.3 B   10.6 B   11.1 B   10.2 B   10.5 A   9.4 B   10.4 A   9.7 

8 N Richmond Beach Rd & 8th Ave NW Shoreline Signal LOS D C   30.7 D   35.4 C   26.6 D   39.7 C   27.1 C   34.9 C   26.9 D   39.1 D   36.1 

9 N Richmond Beach Rd & 3rd Ave NW Shoreline Signal LOS D A   6.8 A   7.4 C   34.7 A   7.8 D   40.6 B   10.2 D   52.6 B   12.4 D   52.4 

10 N Richmond Beach Rd & Dayton Ave N Shoreline Signal LOS D B   11.6 B   15.0 B   13.4 B   14.1 B   15.0 B   15.7 B   15.2 B   17.2 B   16.6 

11 N Richmond Beach Rd & Fremont Ave N Shoreline Signal LOS D C   27.2 D   36.1 D   36.7 D   35.2 C   32.5 D   35.4 C   31.5 D   38.1 D   35.5 

12 244th St SW & 100th Ave W Shoreline 2-Way Stop LOS D C   18.1 C   19.5 C   17.5 C   21.3 C   17.8 D   25.3 C   18.1 D   27.6 C   18.7 

13 244th St SW & Firdale Ave Shoreline 2-Way Stop LOS D B   11.4 B   11.4 B   11.4 B   11.5 B   11.4 B   11.7 B   11.4 B   11.8 B   11.5 

14 244th St SW & 3rd Ave NW Shoreline 2-Way Stop LOS D C   25.0 C   21.4 C   22.9 C   22.5 D   25.6 C   24.5 D   27.6 D   26.6 D   28.7 

15 244th St SW & Fremont Ave N Shoreline 2-Way Stop LOS D E   41.0 F   50.2 F   50.0 F   56.5 F   56.0 F   66.1 F   62.0 F   74.9 F   68.4 

16 N 175th St & 6th Ave NW Shoreline 2-Way Stop LOS D B   14.1 B   10.5 B   10.5 B   10.5 B   10.5 B   10.6 B   10.6 B   10.6 B   10.6 

17 St Luke Pl N & Dayton Ave N Shoreline 2-Way Stop LOS D B   12.3 B   12.7 B   12.7 B   13.0 B   13.0 B   13.3 B   13.3 B   13.5 B   13.5 

18 N 175th St & Fremont Ave N Shoreline Signal LOS D B   15.7 C   23.1 C   23.2 C   21.5 C   27.9 C   22.3 C   28.7 C   29.8 C   30.3 

19 N 175th St & Meridian Ave N Shoreline Signal LOS D D   41.2 C   34.4 C   34.5 D   35.7 D   36.5 D   36.4 D   39.0 D   39.5 D   38.4 

20 Carlyle Hall Rd & Dayton Ave N Shoreline 4-Way Stop LOS D C   16.1 C   15.8 C   15.8 C   17.0 C   16.9 C   18.2 C   18.6 C   19.9 C   19.6 

21 N Innis Arden Wy & Greenwood Ave N Shoreline 2-Way Stop LOS D B   12.4 B   12.5 B   12.5 B   12.7 B   12.7 B   12.8 B   12.8 B   13.0 B   13.0 

22 N 160th St & Greenwood Ave N Shoreline 4-Way Stop LOS D C   16.4 B   14.5 B   14.5 B   14.9 B   14.9 C   15.3 C   15.3 C   15.8 C   15.8 

23 N 160th St & Dayton Ave N Shoreline Signal LOS D A   8.7 B   14.5 B   14.0 B   14.6 B   15.1 B   14.1 B   15.3 B   15.2 B   15.2 

24 N 155th St & Westminster Way N Shoreline Signal LOS D D   36.5 C   26.8 C   26.8 C   27.0 C   27.8 C   27.4 C   28.4 C   28.8 C   28.8 

25 N 145th St & Greenwood Ave N Shoreline Signal LOS D C   32.2 C   31.4 C   30.1 C   32.2 C   26.8 C   32.3 C   27.7 C   34.6 C   28.5 

26 NE 145th St & 5th Ave NE Shoreline Signal LOS D D   35.3 D   37.7 D   37.7 D   38.4 D   39.4 D   39.7 D   40.7 D   41.5 D   41.7 

27 238th St SW & Timber Ln Woodway 4-Way Stop LOS A A   7.4 A   7.5 A   7.5 A   7.5 A   7.5 A   7.6 A   7.5 A   7.6 A   7.5 

28 238th St SW & 114th Ave W Woodway 4-Way Stop LOS A A   7.4 A   7.4 A   7.4 A   7.5 A   7.5 A   7.5 A   7.8 A   7.5 A   8.0 

29 S Dogwood Ln & Woodway Park Rd Woodway 2-Way Stop LOS A A   10.0 A   9.3 A   9.3 A   9.3 A   9.3 A   9.3 A   9.4 A   9.3 A   9.4 

30 100th Ave W & 238th St SW Edmonds Signal LOS C B   14.4 C   21.9 C   22.1 C   21.4 C   23.2 C   21.8 C   22.7 C   23.2 C   23.2 

31 228th St SW & 95th Pl W Edmonds 2-Way Stop LOS C B   11.4 B   11.2 B   11.2 B   11.3 B   11.3 B   11.3 B   11.8 B   11.4 B   12.3 

32 Pine St & 3rd Ave S Edmonds 2-Way Stop LOS C B   11.4 B   11.0 B   11.1 B   11.2 B   11.2 B   11.3 B   11.4 B   11.4 B   11.5 

33 Edmonds Way & 95th Pl W WSDOT Signal LOS D A   8.0 C   20.9 C   20.9 C   20.5 C   22.6 C   20.2 B   15.8 C   21.3 B   14.5 

34 SR 104 & 100th Ave W WSDOT Signal LOS D D   49.3 C   31.1 C   31.0 C   32.8 C   32.8 C   33.6 C   34.9 C   33.6 D   39.1 
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No. Name Jurisdiction 
Control 

Type 

Roadway 
Network 

Existing 
Phase I – 4 Lane Phase II – 4 Lane Phase III – 4 Lane Phase IV – 4 Lane 

No Build Build No Build Build No Build Build No Build Build 

Scenario # 42 26 27 28 29 30 31 32 33 

LOS 
Standard 

LOS 
Delay 

LOS 
Delay 

LOS 
Delay 

LOS 
Delay 

LOS 
Delay 

LOS 
Delay 

LOS 
Delay 

LOS 
Delay 

LOS 
Delay 

35 244th St SW (WB) & Edmonds Way (SB) WSDOT Signal LOS D B   16.9 C   27.6 C   27.6 C   28.5 C   31.6 C   27.9 C   31.4 C   30.4 C   31.2 

36 244th St SW (EB) & Edmonds Way (SB) WSDOT Signal LOS D A   5.8 A   9.8 A   9.8 A   8.3 B   11.8 B   10.1 B   11.7 B   10.1 B   11.6 

37 244th St SW & Meridian Ave N WSDOT Signal LOS D D   48.3 E   65.5 E   65.5 E   70.3 E   63.6 E   75.2 E   68.1 F   82.7 E   72.9 

38 244th St SW & I-5 SB Off-Ramp WSDOT Signal LOS D B   11.7 B   13.9 B   13.9 B   13.8 B   14.9 B   13.9 B   15.2 B   14.9 B   15.4 

39 228th St SW & SR 99 WSDOT 2-Way Stop LOS E C   18.9 D   27.0 D   26.9 D   28.1 D   28.1 D   29.8 E   38.1 D   31.8 E   40.0 

40 244th St SW & SR 99 WSDOT Signal LOS E D   46.7 D   48.8 D   48.9 D   50.2 D   49.9 D   53.9 D   52.4 E   56.4 D   54.5 

41 N 185th St & SR 99 WSDOT Signal LOS E D   45.6 D   54.3 E   55.0 E   55.5 E   59.8 E   74.5 E   69.3 E   74.4 E   78.5 

42 N 175th St & SR 99 WSDOT Signal LOS E D   42.5 D   46.9 D   44.1 E   55.4 D   46.5 E   70.2 E   62.2 F   81.5 E   77.9 

43 N 160th St & SR 99 WSDOT Signal LOS E C   27.3 C   28.0 C   26.8 C   28.2 C   27.4 C   25.8 C   27.4 C   33.4 C   31.1 

44 N 155th St & SR 99 WSDOT Signal LOS E E   78.3 E   65.8 E   66.9 E   70.7 E   67.3 E   77.1 E   71.0 E   71.6 E   74.3 

45 N 145th St & SR 99 WSDOT Signal LOS E E   63.6 D   52.5 D   50.5 D   52.0 D   54.4 E   60.7 E   58.3 E   58.6 E   60.0 

46 N 130th St & SR 99 WSDOT Signal LOS E D   48.8 D   42.2 D   42.3 D   42.9 D   46.4 D   43.7 D   47.2 D   48 D   48.3 

47 N 175th St & I-5 SB Off-Ramp WSDOT Signal LOS D F   135.4 F   106.9 F   108.2 F   110.6 F   111.4 F   123.0 F   121.6 F   131.5 F   134.1 

48 N 130th St & 5th Ave NE Seattle Signal LOS D D   39.2 C   27.2 C   27.2 C   26.4 C   28.0 C   27.2 C   28.6 C   29.2 C   29.3 

49 NW 200th St & 8th Ave NW Shoreline 2-Way Stop LOS D B   14.7 B   15.0 B   14.7 C   15.3 B   14.8 C   15.8 B   15.0 C   16.3 C   15.1 

50 NW 200th St & 3rd Ave NW Shoreline 2-Way Stop LOS D B   14.1 B   13.0 B   13.4 B   13.3 B   14.0 B   13.6 B   14.3 B   14.0 B   14.4 

51 NW 200th St & Fremont Ave N Shoreline 4-Way Stop LOS D B   15.0 C   15.4 C   15.3 C   16.3 C   16.3 C   17.5 C   16.9 C   18.9 C   17.2 

52 N 200th St & SR 99 Shoreline Signal LOS D C   30.4 C   30 C   30.0 C   31.0 C   32.7 C   32.8 C   33.2 D   35.4 C   33.4 

53 NW 195th St & 8th Ave NW Shoreline 2-Way Stop LOS D C   19.2 C   20.2 C   19.4 C   21.0 C   19.7 C   22.2 C   20.0 C   23.0 C   20.5 

54 NW 195th St & 3rd Ave NW Shoreline 4-Way Stop LOS D B   10.7 B   10.0 B   10.3 B   10.4 B   10.8 B   10.9 B   11.0 B   11.6 B   11.2 

55 NW 195th St & Fremont Ave N Shoreline 4-Way Stop LOS D C   21.8 C   15.7 C   15.7 C   16.1 C   16.1 C   16.9 C   16.7 C   18.2 C   17.6 

56 N 192nd St & SR 99 Shoreline Signal LOS D B   10.4 A   7.5 A   7.5 A   7.6 A   7.8 A   7.8 A   7.8 A   7.9 A   8.3 

57 N 185th St & Meridian Ave N Shoreline Signal LOS D D   41.8 D   39.1 D   39.3 D   40.6 D   38.7 D   38.9 D   40.1 D   41.8 D   41.9 

58 N 172nd St & Dayton Ave N Shoreline 4-Way Stop LOS D C   18.9 C   20.5 C   20.4 C   22.7 C   22.6 D   25.6 D   26.4 D   29.3 D   28.8 

59 N 165th St & Fremont Ave N Shoreline 2-Way Stop LOS D B   11.3 B   10.6 B   10.6 B   10.6 B   10.6 B   10.7 B   10.7 B   10.7 B   10.7 

60 N 165th St & SR 99 Shoreline Signal LOS D B   11.9 A   8.1 B   10.6 A   8.1 B   12.0 B   11.5 B   12.0 B   16.0 B   15.6 

61 N 185th St & Linden Ave N Shoreline Signal LOS D B   10.3 A   9.0 A   9.8 A   8.5 A   8.7 A   8.8 A   8.7 B   10.2 B   10.4 

62 N 185th St & Midvale Ave N Shoreline Signal LOS D A   9.8 A   9.3 A   9.2 A   9.2 B   16.0 B   14.1 B   15.9 B   16.2 B   15.7 

63 N 175th St & Midvale Ave N Shoreline Signal LOS D B   10.4 B   12.1 B   13.0 B   13.0 B   11.9 B   11.0 B   11.6 B   12.3 B   13.3 

64 PW 2nd Access Road & 116th Ave W Woodway 2-Way Stop LOS A A   0.0 A   0.0 A   8.8 A   0.0 A   8.9 A   0.0 A   9.2 A   0.0 A   9.5 
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Table 7:  AM Peak Hour Intersection LOS and Delay – Alternative 2 | Urban Village 

No. Name Jurisdiction 
Control 

Type 

Roadway 
Network 

Existing 
Phase I – 4 Lane Phase II – 4 Lane Phase III – 4 Lane Phase IV – 4 Lane 

No Build Build No Build Build No Build Build No Build Build 

Scenario # 17 9 10 11 12 13 14 15 16 

LOS 
Standard 

LOS 
Delay 

LOS 
Delay 

LOS 
Delay 

LOS 
Delay 

LOS 
Delay 

LOS 
Delay 

LOS 
Delay 

LOS 
Delay 

LOS 
Delay 

1 NW 196th St & Richmond Beach Dr Shoreline 2-Way Stop LOS D A   8.5 A   9.0 B   10.1 A   9.6 B   11.6 B   10.5 B   14.3 B   10.8 B   14.9 

2 NW 195th Pl & Richmond Beach Dr Shoreline 2-Way Stop LOS D A   8.8 A   8.6 A   8.6 A   8.6 A   8.6 A   8.6 A   8.6 A   8.6 A   8.6 

3 NW 195th Pl & 24th Ave NW Shoreline 2-Way Stop LOS D B   10.1 B   13.3 B   11.1 C   15.3 B   11.8 C   22.6 B   13.9 D   25.5 B   14.6 

4 NW 196th St NW & 20th Ave NW Shoreline 4-Way Stop LOS D A   9.1 B   10.8 D   43.9 B   12.4 C   22.6 C   16.8 C   24.9 C   19.1 C   24.1 

5 NW 195th St & 15th Ave NW Shoreline 2-Way Stop LOS D B   13.9 C   16.3 B   14.9 C   19.3 B   15.8 D   27.9 B   17.1 D   31.8 B   17.1 

6 N Richmond Beach Rd & 15th Drwy Shoreline 4-Way Stop LOS D A   9.4 B   11.3 C   21.8 B   13.0 B   19.9 C   19.7 B   12.2 C   23.8 C   28.0 

7 NW 190th St & N Richmond Beach Rd Shoreline 2-Way Stop LOS D A   9.2 A   9.6 A   9.3 A   9.9 A   9.6 B   10.3 A   9.9 B   10.4 A   9.9 

8 N Richmond Beach Rd & 8th Ave NW Shoreline Signal LOS D C   26.4 C   33.7 C   25.6 C   33.5 C   30.9 C   33.7 C   31.6 C   33.6 C   23.4 

9 N Richmond Beach Rd & 3rd Ave NW Shoreline Signal LOS D A   6.9 A   7.0 C   21.2 A   7.2 C   23.0 A   8.4 C   30.9 A   8.2 C   28.1 

10 N Richmond Beach Rd & Dayton Ave N Shoreline Signal LOS D A   9.9 A   9.0 A   6.4 A   8.9 A   6.1 A   9.0 B   13.7 A   9.7 B   13.7 

11 N Richmond Beach Rd & Fremont Ave N Shoreline Signal LOS D C   21.2 C   24.1 C   26.9 C   22.4 C   24.6 C   24.1 C   22.8 C   23.6 C   24.4 

12 244th St SW & 100th Ave W Shoreline 2-Way Stop LOS D B   14.9 B   14.5 B   13.9 C   15.5 B   14.1 C   16.4 B   14.2 C   16.8 B   14.4 

13 244th St SW & Firdale Ave Shoreline 2-Way Stop LOS D B   11.5 B   11.4 B   11.3 B   11.6 B   11.5 B   11.8 B   11.6 B   11.9 B   11.7 

14 244th St SW & 3rd Ave NW Shoreline 2-Way Stop LOS D C   20.5 C   16.4 C   16.6 C   17.0 C   17.7 C   17.6 C   18.5 C   18.0 C   18.9 

15 244th St SW & Fremont Ave N Shoreline 2-Way Stop LOS D B   14.8 B   14.3 B   14.2 B   14.8 B   14.7 C   15.2 B   15.0 C   15.5 C   15.2 

16 N 175th St & 6th Ave NW Shoreline 2-Way Stop LOS D B   14.8 B   13.3 B   13.3 B   13.5 B   13.5 B   13.7 B   13.7 B   13.9 B   13.9 

17 St Luke Pl N & Dayton Ave N Shoreline 2-Way Stop LOS D C   16.8 B   14.2 B   14.2 B   14.5 B   14.5 B   14.7 B   14.7 B   14.9 B   14.9 

18 N 175th St & Fremont Ave N Shoreline Signal LOS D B   16.2 B   17.7 B   17.4 B   18.6 C   20.4 B   19.6 B   19.6 B   19.9 B   19.5 

19 N 175th St & Meridian Ave N Shoreline Signal LOS D C   32.9 C   27.5 C   28.5 C   26.8 C   31.6 C   31.5 C   30.7 C   31.5 C   31.8 

20 Carlyle Hall Rd & Dayton Ave N Shoreline 4-Way Stop LOS D F   51.6 D   33.0 D   33.0 E   36.5 E   36.5 E   41.2 E   41.2 E   43.5 E   43.5 

21 N Innis Arden Wy & Greenwood Ave N Shoreline 2-Way Stop LOS D B   14.7 B   12.9 B   12.9 B   13.2 B   13.2 B   13.4 B   13.4 B   13.5 B   13.5 

22 N 160th St & Greenwood Ave N Shoreline 4-Way Stop LOS D C   22.8 C   15.9 C   15.9 C   16.4 C   16.4 C   16.8 C   16.8 C   17.3 C   17.3 

23 N 160th St & Dayton Ave N Shoreline Signal LOS D B   10.3 B   14.8 B   12.7 B   14.0 B   14.2 B   14.6 B   13.8 B   15.9 B   16.8 

24 N 155th St & Westminster Way N Shoreline Signal LOS D B   15.4 B   13.3 B   13.5 B   13.2 B   14.1 B   14.3 B   14.3 B   14.3 B   14.4 

25 N 145th St & Greenwood Ave N Shoreline Signal LOS D C   28.1 C   28.0 C   28 C   28.4 C   29.6 C   29.9 C   29.9 C   30.2 C   30.2 

26 NE 145th St & 5th Ave NE Shoreline Signal LOS D E   60.0 C   33.8 C   33.8 C   34.4 C   34.5 D   35.0 D   35.0 D   35.7 D   35.7 

27 238th St SW & Timber Ln Woodway 4-Way Stop LOS A A   7.3 A   7.3 A   7.2 A   7.3 A   7.3 A   7.3 A   7.3 A   7.3 A   7.3 

28 238th St SW & 114th Ave W Woodway 4-Way Stop LOS A A   7.2 A   7.1 A   7.1 A   7.2 A   7.2 A   7.2 A   7.3 A   7.2 A   7.4 

29 S Dogwood Ln & Woodway Park Rd Woodway 2-Way Stop LOS A A   9.2 A   8.9 A   8.9 A   8.9 A   8.9 A   8.9 A   9.0 A   8.9 A   9.0 

30 100th Ave W & 238th St SW Edmonds Signal LOS C A   6.6 B   13.5 B   13.7 B   13.4 B   14.1 B   14.7 B   14.1 B   14.2 B   14.4 

31 228th St SW & 95th Pl W Edmonds 2-Way Stop LOS C B   11.9 B   10.9 B   10.9 B   11.0 B   11.0 B   11.0 B   11.1 B   11.1 B   11.2 

32 Pine St & 3rd Ave S Edmonds 2-Way Stop LOS C B   10.4 A   9.8 A   9.8 A   9.8 A   9.9 A   9.9 A   9.9 A   9.9 A   10.0 

33 Edmonds Way & 95th Pl W WSDOT Signal LOS D A   7.9 B   18.1 B   18.1 B   18.1 B   19.7 B   19.4 B   19.7 B   19.5 B   18.6 

34 SR 104 & 100th Ave W WSDOT Signal LOS D C   29.7 C   22.3 C   22.3 C   22.4 C   22.8 C   23.0 C   23.1 C   23.2 C   24.2 
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No. Name Jurisdiction 
Control 

Type 

Roadway 
Network 

Existing 
Phase I – 4 Lane Phase II – 4 Lane Phase III – 4 Lane Phase IV – 4 Lane 

No Build Build No Build Build No Build Build No Build Build 

Scenario # 17 9 10 11 12 13 14 15 16 

LOS 
Standard 

LOS 
Delay 

LOS 
Delay 

LOS 
Delay 

LOS 
Delay 

LOS 
Delay 

LOS 
Delay 

LOS 
Delay 

LOS 
Delay 

LOS 
Delay 

35 244th St SW (WB) & Edmonds Way (SB) WSDOT Signal LOS D B   17.1 C   27.2 C   30.4 C   26.8 C   29.1 C   29.1 C   28.8 C   29.0 C   28.6 

36 244th St SW (EB) & Edmonds Way (SB) WSDOT Signal LOS D C   21.6 A   6.7 A   4.6 A   6.3 A   5.8 A   6.3 A   5.9 A   6.6 A   6.0 

37 244th St SW & Meridian Ave N WSDOT Signal LOS D E   66.8 D   49.6 D   49.6 D   52.6 D   50.2 D   53.7 D   54.5 E   57.5 E   58.5 

38 244th St SW & I-5 SB Off-Ramp WSDOT Signal LOS D B   14.1 A   7.0 A   7.0 A   7.1 A   7.5 A   7.6 A   7.5 A   7.6 A   7.6 

39 228th St SW & SR 99 WSDOT 2-Way Stop LOS E E   37.1 E   41.0 E   41.0 E   44.7 E   44.7 E   47.5 F   70.3 F   51.2 F   103.1 

40 244th St SW & SR 99 WSDOT Signal LOS E D   40.8 D   38.0 D   43.9 D   39.1 D   40.6 D   41.2 D   41.5 D   41.8 D   42.0 

41 N 185th St & SR 99 WSDOT Signal LOS E D   50.8 E   65.2 E   63.6 F   83.1 F   81.8 F   129.9 F   130.4 F   150.1 F   143.4 

42 N 175th St & SR 99 WSDOT Signal LOS E D   44.3 D   53.4 D   53.9 E   58.8 D   47.0 E   64.4 E   63.3 E   75.8 E   73.4 

43 N 160th St & SR 99 WSDOT Signal LOS E C   24.5 C   33.0 C   22.8 C   23.7 C   28.3 D   40.0 C   32.6 D   50.8 D   43.9 

44 N 155th St & SR 99 WSDOT Signal LOS E C   27.0 C   33.8 C   26.1 C   27.4 C   31.7 C   28.6 C   31.9 D   38.9 C   27.8 

45 N 145th St & SR 99 WSDOT Signal LOS E D   46.1 D   38.4 D   38.0 D   38.5 D   41.9 D   44.6 D   44.4 D   47.4 D   43.7 

46 N 130th St & SR 99 WSDOT Signal LOS E D   49.6 C   34.2 C   34.2 C   34.4 D   35.1 D   35.6 C   34.8 D   35.4 D   36.6 

47 N 175th St & I-5 SB Off-Ramp WSDOT Signal LOS D C   25.0 D   41.3 D   39.7 D   41.8 D   42.8 D   42.2 D   44.7 D   42.1 D   43.4 

48 N 130th St & 5th Ave NE Seattle Signal LOS D D   36.2 C   22.6 C   22.6 C   23.0 C   21.7 C   21.8 C   21.8 C   22.2 C   22.2 

49 NW 200th St & 8th Ave NW Shoreline 2-Way Stop LOS D C   19.6 C   18.0 C   16.9 C   18.9 C   17.3 C   20.4 C   17.5 C   19.6 C   17.8 

50 NW 200th St & 3rd Ave NW Shoreline 2-Way Stop LOS D C   16.9 B   12.3 B   12.5 B   12.4 B   12.9 B   12.5 B   13.1 B   12.6 B   13.3 

51 NW 200th St & Fremont Ave N Shoreline 4-Way Stop LOS D A   9.8 A   9.2 A   9.2 A   9.3 A   9.3 A   9.4 A   9.4 A   9.4 A   9.4 

52 N 200th St & SR 99 Shoreline Signal LOS D C   20.3 B   16.3 B   16.3 B   16.4 B   17.4 B   17.6 B   17.6 B   17.7 B   17.8 

53 NW 195th St & 8th Ave NW Shoreline 2-Way Stop LOS D C   18.9 C   16 C   15.4 C   16.9 C   15.8 C   17.8 C   16.1 C   18.0 C   16.3 

54 NW 195th St & 3rd Ave NW Shoreline 4-Way Stop LOS D B   13.6 B   11.5 B   11.9 B   11.7 B   12.6 B   11.8 B   13.2 B   12.0 B   13.5 

55 NW 195th St & Fremont Ave N Shoreline 4-Way Stop LOS D C   20.9 C   15.4 C   15.4 C   15.8 C   15.8 C   16.2 C   16.3 C   16.8 C   16.8 

56 N 192nd St & SR 99 Shoreline Signal LOS D B   10.0 A   9.8 A   9.8 B   10.2 B   10.0 B   10.1 B   10.1 B   10.2 B   10.2 

57 N 185th St & Meridian Ave N Shoreline Signal LOS D C   29.0 C   31.0 C   29.9 C   30.7 C   26.1 C   26.7 C   27.9 C   27.1 C   26.4 

58 N 172nd St & Dayton Ave N Shoreline 4-Way Stop LOS D E   43.6 D   25.6 D   25.6 D   27.5 D   27.5 D   30.4 D   30.4 D   32.6 D   32.6 

59 N 165th St & Fremont Ave N Shoreline 2-Way Stop LOS D B   12.9 B   11.1 B   11.1 B   11.2 B   11.2 B   11.3 B   11.3 B   11.3 B   11.3 

60 N 165th St & SR 99 Shoreline Signal LOS D B   13.4 A   7.5 A   7.3 A   7.6 A   7.6 B   12.7 A   7.6 B   13.9 B   15.4 

61 N 185th St & Linden Ave N Shoreline Signal LOS D A   6.8 A   6.2 A   6.6 A   6.5 A   7.0 A   8.6 A   8.0 A   8.3 A   8.3 

62 N 185th St & Midvale Ave N Shoreline Signal LOS D A   5.8 A   4.8 A   4.7 A   4.6 A   4.7 A   5.3 A   4.8 A   5.2 A   6.1 

63 N 175th St & Midvale Ave N Shoreline Signal LOS D A   7.0 A   4.2 A   4.8 A   6.2 A   5.9 A   5.5 A   5.5 A   5.4 A   5.6 

64 PW 2nd Access Road & 116th Ave W Woodway 2-Way Stop LOS A A   0.0 A   0.0 A   8.7 A   0.0 A   8.8 A   0.0 A   8.9 A   0.0 A   9.0 
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Table 8:  PM Peak Hour Intersection LOS and Delay – Alternative 2 | Urban Village 

No. Name Jurisdiction 
Control 

Type 

Roadway 
Network 

Existing 
Phase I – 4 Lane Phase II – 4 Lane Phase III – 4 Lane Phase IV – 4 Lane 

No Build Build No Build Build No Build Build No Build Build 

Scenario # 42 34 35 36 37 38 39 40 41 

LOS 
Standard 

LOS 
Delay 

LOS 
Delay 

LOS 
Delay 

LOS 
Delay 

LOS 
Delay 

LOS 
Delay 

LOS 
Delay 

LOS 
Delay 

LOS 
Delay 

1 NW 196th St & Richmond Beach Dr Shoreline 2-Way Stop LOS D A   8.9 A   9.9 B   10.5 B   11.3 B   12.5 B   15.0 C   15.1 C   17.5 C   15.9 

2 NW 195th Pl & Richmond Beach Dr Shoreline 2-Way Stop LOS D A   8.9 A   8.8 A   8.8 A   8.9 A   8.9 A   8.9 A   8.9 A   8.9 A   8.9 

3 NW 195th Pl & 24th Ave NW Shoreline 2-Way Stop LOS D B   10.0 B   12.6 B   10.8 C   15.0 B   11.7 C   20.9 B   13.3 C   24.0 B   13.7 

4 NW 196th St NW & 20th Ave NW Shoreline 4-Way Stop LOS D B   10.9 B   12.5 C   25.1 C   16.5 C   27.6 D   30.7 D   47.2 E   40.3 D   37.1 

5 NW 195th St & 15th Ave NW Shoreline 2-Way Stop LOS D C   19.0 D   28.1 C   29.7 E   43.2 C   30.4 F   108.7 B   19.7 F   160.5 C   32.8 

6 N Richmond Beach Rd & 15th Drwy Shoreline 4-Way Stop LOS D A   9.8 B   12.6 B   18.6 C   15.5 B   19.9 C   24.7 C   27.8 D   31.8 C   26.0 

7 NW 190th St & N Richmond Beach Rd Shoreline 2-Way Stop LOS D B   11.1 B   11.3 B   10.5 B   11.1 B   10.2 B   10.5 A   9.6 B   10.2 A   9.4 

8 N Richmond Beach Rd & 8th Ave NW Shoreline Signal LOS D C   30.7 D   35.6 C   30.4 D   39.8 C   27.2 D   38.1 C   27.0 D   39.7 C   26.5 

9 N Richmond Beach Rd & 3rd Ave NW Shoreline Signal LOS D A   6.8 A   7.8 C   33.7 A   7.8 D   41.1 A   9.8 C   34.5 B   10.9 D   46.8 

10 N Richmond Beach Rd & Dayton Ave N Shoreline Signal LOS D B   11.6 B   14.3 B   12.1 B   14.0 B   15.1 B   15.5 B   13.6 B   14.7 B   14.9 

11 N Richmond Beach Rd & Fremont Ave N Shoreline Signal LOS D C   27.2 C   34.8 C   34.7 D   35.3 C   32.6 C   31.9 D   37.3 C   32.9 C   31.9 

12 244th St SW & 100th Ave W Shoreline 2-Way Stop LOS D C   18.1 C   19.6 C   17.5 C   21.4 C   17.8 D   25.0 C   20.2 D   27.3 C   20.0 

13 244th St SW & Firdale Ave Shoreline 2-Way Stop LOS D B   11.4 B   11.4 B   11.4 B   11.5 B   11.4 B   11.7 B   11.5 B   11.8 B   11.6 

14 244th St SW & 3rd Ave NW Shoreline 2-Way Stop LOS D C   25.0 C   21.4 C   23.0 C   22.6 D   25.8 C   24.5 C   24.9 D   25.7 D   25.1 

15 244th St SW & Fremont Ave N Shoreline 2-Way Stop LOS D E   41.0 F   50.3 F   50.1 F   56.3 F   56.1 F   65.8 F   62.0 F   73.6 F   67.6 

16 N 175th St & 6th Ave NW Shoreline 2-Way Stop LOS D B   14.1 B   10.5 B   10.5 B   10.5 B   10.5 B   10.6 B   10.6 B   10.6 B   10.6 

17 St Luke Pl N & Dayton Ave N Shoreline 2-Way Stop LOS D B   12.3 B   12.7 B   12.7 B   13.0 B   13.0 B   13.3 B   13.3 B   13.4 B   13.5 

18 N 175th St & Fremont Ave N Shoreline Signal LOS D B   15.7 C   21.5 C   25.8 C   21.3 C   26.6 C   25.6 C   21.6 C   27.6 C   25.7 

19 N 175th St & Meridian Ave N Shoreline Signal LOS D D   41.2 D   36.0 C   34.8 D   35.8 D   36.4 D   35.6 D   36.1 D   39.4 D   39.7 

20 Carlyle Hall Rd & Dayton Ave N Shoreline 4-Way Stop LOS D C   16.1 C   15.8 C   15.7 C   17.0 C   16.9 C   18.4 C   18.4 C   19.2 C   19.7 

21 N Innis Arden Wy & Greenwood Ave N Shoreline 2-Way Stop LOS D B   12.4 B   12.5 B   12.5 B   12.7 B   12.7 B   12.8 B   12.7 B   13.0 B   12.9 

22 N 160th St & Greenwood Ave N Shoreline 4-Way Stop LOS D C   16.4 B   14.5 B   14.5 B   14.9 B   14.9 C   15.3 C   15.3 C   15.8 C   15.7 

23 N 160th St & Dayton Ave N Shoreline Signal LOS D A   8.7 B   14.3 B   14.6 B   14.3 B   14.6 B   14.2 B   14.8 B   15.4 B   15.0 

24 N 155th St & Westminster Way N Shoreline Signal LOS D D   36.5 C   26.8 C   28 C   27.1 C   27.8 C   27.4 C   27.3 C   28.8 C   28.8 

25 N 145th St & Greenwood Ave N Shoreline Signal LOS D C   32.2 C   30.2 C   26.6 C   32.2 C   26.6 C   32.2 C   32.2 C   34.5 C   28.7 

26 NE 145th St & 5th Ave NE Shoreline Signal LOS D D   35.3 D   37.7 D   38.3 D   38.6 D   39.4 D   39.9 D   39.7 D   41.4 D   41.5 

27 238th St SW & Timber Ln Woodway 4-Way Stop LOS A A   7.4 A   7.5 A   7.5 A   7.5 A   7.5 A   7.6 A   7.5 A   7.6 A   7.5 

28 238th St SW & 114th Ave W Woodway 4-Way Stop LOS A A   7.4 A   7.4 A   7.4 A   7.5 A   7.5 A   7.5 A   7.8 A   7.5 A   8.0 

29 S Dogwood Ln & Woodway Park Rd Woodway 2-Way Stop LOS A A   10.0 A   9.3 A   9.3 A   9.3 A   9.3 A   9.3 A   9.4 A   9.3 A   9.4 

30 100th Ave W & 238th St SW Edmonds Signal LOS C B   14.4 C   21.9 C   23.8 C   21.5 C   23.2 C   21.4 C   21.6 C   23.1 C   23.1 

31 228th St SW & 95th Pl W Edmonds 2-Way Stop LOS C B   11.4 B   11.2 B   11.2 B   11.3 B   11.3 B   11.3 B   11.8 B   11.4 B   12.3 

32 Pine St & 3rd Ave S Edmonds 2-Way Stop LOS C B   11.4 B   11.0 B   11.1 B   11.1 B   11.2 B   11.3 B   11.4 B   11.3 B   11.5 

33 Edmonds Way & 95th Pl W WSDOT Signal LOS D A   8.0 C   21.0 C   22.1 C   20.5 C   22.6 C   20.1 B   13.3 C   21.3 B   12.9 

34 SR 104 & 100th Ave W WSDOT Signal LOS D D   49.3 C   31.0 C   31.9 C   32.8 C   32.8 C   33.6 D   49.6 C   33.7 C   33.5 
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No. Name Jurisdiction 
Control 

Type 

Roadway 
Network 

Existing 
Phase I – 4 Lane Phase II – 4 Lane Phase III – 4 Lane Phase IV – 4 Lane 

No Build Build No Build Build No Build Build No Build Build 

Scenario # 42 34 35 36 37 38 39 40 41 

LOS 
Standard 

LOS 
Delay 

LOS 
Delay 

LOS 
Delay 

LOS 
Delay 

LOS 
Delay 

LOS 
Delay 

LOS 
Delay 

LOS 
Delay 

LOS 
Delay 

35 244th St SW (WB) & Edmonds Way (SB) WSDOT Signal LOS D B   16.9 C   27.6 C   31.7 C   27.8 C   31.6 C   26.6 C   28.3 C   30.3 C   31.4 

36 244th St SW (EB) & Edmonds Way (SB) WSDOT Signal LOS D A   5.8 A   9.8 B   11.3 A   9.2 B   11.7 A   7.8 A   9.1 A   9.3 B   10.6 

37 244th St SW & Meridian Ave N WSDOT Signal LOS D D   48.3 E   65.5 E   58.8 E   70.0 E   63.9 E   76.0 E   75.7 F   83.1 F   82.5 

38 244th St SW & I-5 SB Off-Ramp WSDOT Signal LOS D B   11.7 B   13.9 B   14.5 B   13.8 B   14.9 B   13.9 B   13.9 B   14.9 B   15.4 

39 228th St SW & SR 99 WSDOT 2-Way Stop LOS E C   18.9 D   27.0 D   26.9 D   28.2 D   28.1 D   29.7 D   34.8 D   31.2 E   36.4 

40 244th St SW & SR 99 WSDOT Signal LOS E D   46.7 D   48.9 D   48.0 D   50.4 D   50.1 D   54.0 D   53.1 E   56.0 D   53.8 

41 N 185th St & SR 99 WSDOT Signal LOS E D   45.6 D   52.5 E   55.4 E   55.5 E   59.4 E   70.4 E   69.2 E   74.7 E   68.8 

42 N 175th St & SR 99 WSDOT Signal LOS E D   42.5 D   46.1 D   38.5 D   54.6 D   47.1 E   65.6 E   67.3 E   72.5 E   74.2 

43 N 160th St & SR 99 WSDOT Signal LOS E C   27.3 C   26.6 C   27.5 C   28.4 C   28 C   29.0 C   28.9 C   31.2 C   33.5 

44 N 155th St & SR 99 WSDOT Signal LOS E E   78.3 E   68.2 E   66.4 E   71.2 E   66.9 E   75.5 E   77.2 E   73.1 E   71.5 

45 N 145th St & SR 99 WSDOT Signal LOS E E   63.6 D   51.2 D   49.7 D   51.9 D   54.0 E   60.3 E   61.1 E   58.4 E   56.6 

46 N 130th St & SR 99 WSDOT Signal LOS E D   48.8 D   43.1 D   45.6 D   43.0 D   46.2 D   43.6 D   44.4 D   47.9 D   48.0 

47 N 175th St & I-5 SB Off-Ramp WSDOT Signal LOS D F   135.4 F   107.9 F   103.2 F   108.8 F   111.7 F   120.3 F   121.1 F   127.0 F   126.3 

48 N 130th St & 5th Ave NE Seattle Signal LOS D D   39.2 C   27.2 C   27.4 C   26.5 C   27.9 C   27.2 C   27.2 C   29.3 C   29.1 

49 NW 200th St & 8th Ave NW Shoreline 2-Way Stop LOS D B   14.7 C   15.0 B   14.7 C   15.3 B   14.8 C   15.8 C   15.3 C   16.2 C   15.3 

50 NW 200th St & 3rd Ave NW Shoreline 2-Way Stop LOS D B   14.1 B   13.0 B   13.4 B   13.3 B   14.0 B   13.6 B   13.8 B   13.8 B   13.9 

51 NW 200th St & Fremont Ave N Shoreline 4-Way Stop LOS D B   15.0 C   15.3 C   15.3 C   16.3 C   16.3 C   17.3 C   16.9 C   18.5 C   17.3 

52 N 200th St & SR 99 Shoreline Signal LOS D C   30.4 C   30.0 C   31.3 C   30.9 C   32.5 C   32.3 C   31.8 C   34.9 C   33.5 

53 NW 195th St & 8th Ave NW Shoreline 2-Way Stop LOS D C   19.2 C   20.2 C   19.4 C   21.0 C   19.8 C   22.2 C   20.8 C   22.9 C   21 

54 NW 195th St & 3rd Ave NW Shoreline 4-Way Stop LOS D B   10.7 A   10.0 B   10.3 B   10.3 B   10.8 B   10.8 B   10.8 B   11.3 B   10.8 

55 NW 195th St & Fremont Ave N Shoreline 4-Way Stop LOS D C   21.8 C   15.7 C   15.7 C   16.1 C   16.1 C   16.8 C   16.8 C   18.2 C   17.3 

56 N 192nd St & SR 99 Shoreline Signal LOS D B   10.4 A   7.5 A   8.0 A   7.6 A   7.8 A   7.8 A   7.8 A   7.9 A   7.9 

57 N 185th St & Meridian Ave N Shoreline Signal LOS D D   41.8 D   38.3 D   37.7 D   40.3 D   38.7 D   38.9 D   41.0 D   40.8 D   40.9 

58 N 172nd St & Dayton Ave N Shoreline 4-Way Stop LOS D C   18.9 C   20.4 C   20.3 C   22.8 C   22.6 D   26.0 D   26.0 D   28.0 D   29.3 

59 N 165th St & Fremont Ave N Shoreline 2-Way Stop LOS D B   11.3 B   10.6 B   10.6 B   10.6 B   10.6 B   10.7 B   10.7 B   10.7 B   10.7 

60 N 165th St & SR 99 Shoreline Signal LOS D B   11.9 B   10.8 B   11.8 A   8.2 B   11.7 A   10.0 A   8.3 B   14.2 B   14.9 

61 N 185th St & Linden Ave N Shoreline Signal LOS D B   10.3 A   9.3 A   9.0 A   8.5 A   9.0 A   8.9 A   9.1 A   9.3 A   8.9 

62 N 185th St & Midvale Ave N Shoreline Signal LOS D A   9.8 A   8.8 B   15.0 A   9.3 B   15.9 B   14.1 B   14.0 B   16.2 B   16.1 

63 N 175th St & Midvale Ave N Shoreline Signal LOS D B   10.4 B   13.5 B   12.6 B   12.6 B   11.8 B   11.4 B   12.0 B   10.6 B   10.4 

64 PW 2nd Access Road & 116th Ave W Woodway 2-Way Stop LOS A A   0.0 A   0.0 A   8.8 A   0.0 A   8.9 A   0.0 A   9.2 A   0.0 A   9.4 
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Table 9:  AM Peak Hour Intersection LOS and Delay – Alternative 3 | No-Action 

No. Name Jurisdiction 
Control 

Type 

Roadway 
Network 

Phase I – 4 Lane Phase II – 4 Lane Phase III – 4 Lane Phase IV – 4 Lane 

Scenario 
A 

Scenario 
B 

Scenario 
A 

Scenario 
B 

Scenario 
A 

Scenario 
B 

Scenario 
A 

Scenario 
B 

Scenario # 18 19 20 21 22 23 24 25 

LOS 
Standard 

LOS 
Delay 

LOS 
Delay 

LOS 
Delay 

LOS 
Delay 

LOS 
Delay 

LOS 
Delay 

LOS 
Delay 

LOS 
Delay 

1 NW 196th St & Richmond Beach Dr Shoreline 2-Way Stop LOS D A   8.5 A   8.6 A   8.5 A   8.7 A   8.5 A   8.7 A   8.5 A   8.7 

2 NW 195th Pl & Richmond Beach Dr Shoreline 2-Way Stop LOS D A   8.6 A   8.6 A   8.6 A   8.6 A   8.6 A   8.6 A   8.6 A   8.6 

3 NW 195th Pl & 24th Ave NW Shoreline 2-Way Stop LOS D A   9.8 B   10.2 A   9.8 B   10.2 A   9.8 B   10.2 A   9.8 B   10.3 

4 NW 196th St NW & 20th Ave NW Shoreline 4-Way Stop LOS D A   9.1 A   9.4 A   9.1 A   9.4 A   9.2 A   9.5 A   9.3 A   9.5 

5 NW 195th St & 15th Ave NW Shoreline 2-Way Stop LOS D B   12.7 B   13.3 B   12.7 B   13.4 B   12.9 B   13.5 B   13.0 B   13.6 

6 N Richmond Beach Rd & 15th Drwy Shoreline 4-Way Stop LOS D A   8.9 A   9.1 A   8.9 A   9.2 A   9.0 A   9.2 A   9.1 A   9.3 

7 NW 190th St & N Richmond Beach Rd Shoreline 2-Way Stop LOS D A   9.2 A   9.3 A   9.2 A   9.4 A   9.2 A   9.4 A   9.3 A   9.4 

8 N Richmond Beach Rd & 8th Ave NW Shoreline Signal LOS D D   39.0 D   38.5 D   36.4 D   36.4 D   37 D   36.5 D   37.0 D   36.6 

9 N Richmond Beach Rd & 3rd Ave NW Shoreline Signal LOS D A   7.8 A   7.7 A   7.6 A   7.3 A   8.5 A   7.3 A   8.5 A   8.3 

10 N Richmond Beach Rd & Dayton Ave N Shoreline Signal LOS D A   9 A   9.3 A   9.3 A   9.4 A   9.0 A   9.4 A   9.4 A   9.0 

11 N Richmond Beach Rd & Fremont Ave N Shoreline Signal LOS D C   27.1 C   26.6 C   27.0 C   27.0 C   28.5 C   27.5 C   27.9 C   27.8 

12 244th St SW & 100th Ave W Shoreline 2-Way Stop LOS D B   13.9 B   14.3 B   13.9 B   14.6 B   14.2 B   14.8 B   14.3 B   14.9 

13 244th St SW & Firdale Ave Shoreline 2-Way Stop LOS D B   11.3 B   11.3 B   11.3 B   11.4 B   11.4 B   11.4 B   11.5 B   11.5 

14 244th St SW & 3rd Ave NW Shoreline 2-Way Stop LOS D C   16.1 C   16.3 C   16.1 C   16.5 C   16.5 C   16.7 C   16.7 C   16.9 

15 244th St SW & Fremont Ave N Shoreline 2-Way Stop LOS D B   14.1 B   14.2 B   14.1 B   14.4 B   14.5 B   14.6 B   14.6 B   14.7 

16 N 175th St & 6th Ave NW Shoreline 2-Way Stop LOS D B   13.2 B   13.2 B   13.2 B   13.3 B   13.4 B   13.5 B   13.6 B   13.7 

17 St Luke Pl N & Dayton Ave N Shoreline 2-Way Stop LOS D B   14.1 B   14.1 B   14.1 B   14.3 B   14.4 B   14.4 B   14.6 B   14.6 

18 N 175th St & Fremont Ave N Shoreline Signal LOS D B   17.7 B   17.4 B   16.9 B   16.8 B   19.5 B   16.5 B   19.0 B   19.6 

19 N 175th St & Meridian Ave N Shoreline Signal LOS D C   32.4 C   32.4 C   27.8 C   27.9 C   28.3 C   28.6 C   28.1 C   28.1 

20 Carlyle Hall Rd & Dayton Ave N Shoreline 4-Way Stop LOS D D   31.3 D   31.4 D   31.3 D   33.9 E   36.0 E   36.1 E   38.7 E   38.9 

21 N Innis Arden Wy & Greenwood Ave N Shoreline 2-Way Stop LOS D B   12.7 B   12.9 B   12.7 B   13.0 B   12.9 B   13.1 B   13.0 B   13.3 

22 N 160th St & Greenwood Ave N Shoreline 4-Way Stop LOS D C   15.9 C   15.9 C   15.9 C   16.3 C   16.7 C   16.7 C   17.3 C   17.3 

23 N 160th St & Dayton Ave N Shoreline Signal LOS D B   15.8 B   15.8 B   14.9 B   14.5 B   14.3 B   15.0 B   14.5 B   14.5 

24 N 155th St & Westminster Way N Shoreline Signal LOS D B   14.7 B   14.6 B   13.3 B   13.3 B   13.4 B   13.4 B   13.6 B   13.6 

25 N 145th St & Greenwood Ave N Shoreline Signal LOS D C   29.5 C   29.5 C   28.0 C   28.4 C   28.6 C   28.7 C   29.0 C   29.0 

26 NE 145th St & 5th Ave NE Shoreline Signal LOS D C   33.7 C   33.7 C   33.7 C   34.3 C   34.7 C   34.7 D   35.6 D   35.6 

27 238th St SW & Timber Ln Woodway 4-Way Stop LOS A A   7.2 A   7.2 A   7.2 A   7.2 A   7.3 A   7.2 A   7.3 A   7.2 

28 238th St SW & 114th Ave W Woodway 4-Way Stop LOS A A   7.1 A   7.1 A   7.1 A   7.1 A   7.1 A   7.1 A   7.1 A   7.1 

29 S Dogwood Ln & Woodway Park Rd Woodway 2-Way Stop LOS A A   9.0 A   8.9 A   9.0 A   8.9 A   9.1 A   8.9 A   9.1 A   9.1 

30 100th Ave W & 238th St SW Edmonds Signal LOS C B   14.2 B   14.9 B   13.7 B   13.4 B   13.5 B   13.4 B   13.5 B   13.5 

31 228th St SW & 95th Pl W Edmonds 2-Way Stop LOS C B   10.9 B   10.9 B   10.9 B   11.0 B   11.0 B   11.0 B   11.1 B   11.1 

32 Pine St & 3rd Ave S Edmonds 2-Way Stop LOS C A   9.8 A   9.8 A   9.8 A   9.8 A   9.8 A   9.8 A   9.9 A   9.9 

33 Edmonds Way & 95th Pl W WSDOT Signal LOS D B   19.8 B   19.8 B   18.1 B   18.1 B   18.1 B   18.1 B   18.2 B   18.2 
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No. Name Jurisdiction 
Control 

Type 

Roadway 
Network 

Phase I – 4 Lane Phase II – 4 Lane Phase III – 4 Lane Phase IV – 4 Lane 

Scenario 
A 

Scenario 
B 

Scenario 
A 

Scenario 
B 

Scenario 
A 

Scenario 
B 

Scenario 
A 

Scenario 
B 

Scenario # 18 19 20 21 22 23 24 25 

LOS 
Standard 

LOS 
Delay 

LOS 
Delay 

LOS 
Delay 

LOS 
Delay 

LOS 
Delay 

LOS 
Delay 

LOS 
Delay 

LOS 
Delay 

34 SR 104 & 100th Ave W WSDOT Signal LOS D C   22.6 C   22.5 C   22.2 C   22.4 C   22.4 C   22.5 C   22.5 C   22.7 

35 244th St SW (WB) & Edmonds Way (SB) WSDOT Signal LOS D C   29.6 C   29.6 C   27.2 C   26.8 C   26.4 C   26.5 C   26.0 C   26.6 

36 244th St SW (EB) & Edmonds Way (SB) WSDOT Signal LOS D A   5.5 A   5.5 A   6.4 A   6.2 A   6.5 A   6.5 A   6.3 A   6.9 

37 244th St SW & Meridian Ave N WSDOT Signal LOS D D   43.2 D   43.2 D   54.9 E   56.7 E   61.3 E   61.1 E   66.0 E   64.4 

38 244th St SW & I-5 SB Off-Ramp WSDOT Signal LOS D A   7.6 A   7.6 A   7.0 A   7.1 A   7.1 A   7.1 A   7.2 A   7.2 

39 228th St SW & SR 99 WSDOT 2-Way Stop LOS E E   40.4 E   41.2 E   40.4 E   43.8 E   44.5 E   45.6 E   47.5 E   48.8 

40 244th St SW & SR 99 WSDOT Signal LOS E D   40.2 D   40.1 D   37.9 D   38.8 D   39.4 D   39.2 D   40.6 D   39.6 

41 N 185th St & SR 99 WSDOT Signal LOS E D   42.4 D   44.1 D   44.8 D   45.8 D   45.5 D   47.0 D   46.8 D   49.8 

42 N 175th St & SR 99 WSDOT Signal LOS E D   38.1 D   38.2 D   42.7 D   43.9 D   44.8 D   44.7 D   47.0 D   46.9 

43 N 160th St & SR 99 WSDOT Signal LOS E C   28.2 C   28.3 C   27.7 C   22.6 C   23.6 C   29.2 C   23.4 C   23.4 

44 N 155th St & SR 99 WSDOT Signal LOS E C   33.9 C   33.7 C   32.3 C   26.3 C   25.6 C   32.1 C   25.9 C   25.8 

45 N 145th St & SR 99 WSDOT Signal LOS E D   41.0 D   41.1 D   36.8 D   36.7 D   38.8 D   38.8 D   39.2 D   39.3 

46 N 130th St & SR 99 WSDOT Signal LOS E C   34.4 C   34.3 C   34.0 C   34.2 C   34.5 C   34.5 C   34.9 C   34.9 

47 N 175th St & I-5 SB Off-Ramp WSDOT Signal LOS D D   42.5 D   42.5 D   40.3 D   41.8 D   41.2 D   41.0 D   41.2 D   41.8 

48 N 130th St & 5th Ave NE Seattle Signal LOS D C   21.3 C   21.3 C   22.5 C   22.9 C   23.2 C   23.3 C   23.6 C   23.6 

49 NW 200th St & 8th Ave NW Shoreline 2-Way Stop LOS D C   16.9 C   19.4 C   17.3 C   17.5 C   17.3 C   17.7 C   17.5 C   17.9 

50 NW 200th St & 3rd Ave NW Shoreline 2-Way Stop LOS D B   12.3 B   12.3 B   12.3 B   12.4 B   12.4 B   12.4 B   12.5 B   12.5 

51 NW 200th St & Fremont Ave N Shoreline 4-Way Stop LOS D A   9.2 A   9.2 A   9.2 A   9.3 A   9.3 A   9.3 A   9.4 A   9.4 

52 N 200th St & SR 99 Shoreline Signal LOS D B   17.2 B   17.2 B   16.3 B   16.4 B   16.6 B   16.6 B   16.7 B   16.7 

53 NW 195th St & 8th Ave NW Shoreline 2-Way Stop LOS D C   15.4 C   15.7 C   15.4 C   15.9 C   15.8 C   16.1 C   15.9 C   16.3 

54 NW 195th St & 3rd Ave NW Shoreline 4-Way Stop LOS D B   11.5 B   11.5 B   11.5 B   11.6 B   11.8 B   11.8 B   11.9 B   11.9 

55 NW 195th St & Fremont Ave N Shoreline 4-Way Stop LOS D C   15.4 C   15.4 C   15.4 C   15.8 C   16.2 C   16.2 C   16.6 C   16.6 

56 N 192nd St & SR 99 Shoreline Signal LOS D A   9.8 A   9.8 A   9.8 A   10.0 B   10.4 B   10.4 B   10.5 B   10.5 

57 N 185th St & Meridian Ave N Shoreline Signal LOS D C   26.1 C   25.7 C   30.7 C   31.1 C   31.0 C   28.8 C   31.2 C   31.2 

58 N 172nd St & Dayton Ave N Shoreline 4-Way Stop LOS D C   24.6 C   24.7 C   24.6 D   26 D   27.2 D   27.3 D   28.9 D   29.0 

59 N 165th St & Fremont Ave N Shoreline 2-Way Stop LOS D B   11.1 B   11.1 B   11.1 B   11.2 B   11.3 B   11.3 B   11.3 B   11.3 

60 N 165th St & SR 99 Shoreline Signal LOS D A   8.3 A   8.1 A   7.6 A   7.2 A   7.3 A   7.8 A   7.3 A   7.3 

61 N 185th St & Linden Ave N Shoreline Signal LOS D A   7.7 A   7.5 A   6.8 A   6.9 A   6.1 A   7 A   7.9 A   6.2 

62 N 185th St & Midvale Ave N Shoreline Signal LOS D A   4.8 A   4.5 A   4.6 A   4.8 A   4.7 A   4.5 A   5 A   4.9 

63 N 175th St & Midvale Ave N Shoreline Signal LOS D A   5.9 A   5.9 A   4.5 A   4.4 A   4.6 A   4.7 A   4.8 A   4.5 

64 PW 2nd Access Road & 116th Ave W Woodway 2-Way Stop LOS A A   0.0 A   0.0 A   0.0 A   0.0 A   0.0 A   0.0 A   0.0 A   0.0 
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Table 10:  PM Peak Hour Intersection LOS and Delay – Alternative 3 | No-Action 

No. Name Jurisdiction 
Control 

Type 

Roadway 
Network 

Phase I – 4 Lane Phase II – 4 Lane Phase III – 4 Lane Phase IV – 4 Lane 

Scenario 
A 

Scenario 
B 

Scenario 
A 

Scenario 
B 

Scenario 
A 

Scenario 
B 

Scenario 
A 

Scenario 
B 

Scenario # 43 44 45 46 47 48 49 50 

LOS 
Standard 

LOS 
Delay 

LOS 
Delay 

LOS 
Delay 

LOS 
Delay 

LOS 
Delay 

LOS 
Delay 

LOS 
Delay 

LOS 
Delay 

1 NW 196th St & Richmond Beach Dr Shoreline 2-Way Stop LOS D A   8.9 A   9.2 A   8.9 A   9.2 A   8.9 A   9.2 A   8.9 A   9.2 

2 NW 195th Pl & Richmond Beach Dr Shoreline 2-Way Stop LOS D A   8.8 A   8.8 A   8.8 A   8.8 A   8.9 A   8.9 A   8.9 A   8.9 

3 NW 195th Pl & 24th Ave NW Shoreline 2-Way Stop LOS D A   9.8 B   10.2 A   9.8 B   10.3 A   9.8 B   10.3 A   9.8 B   10.3 

4 NW 196th St NW & 20th Ave NW Shoreline 4-Way Stop LOS D A   9.8 B   10.1 A   9.9 B   10.2 B   10.0 B   10.3 B   10.1 B   10.4 

5 NW 195th St & 15th Ave NW Shoreline 2-Way Stop LOS D C   18.2 C   19.2 C   18.5 C   19.5 C   18.9 C   20.0 C   19.1 C   20.3 

6 N Richmond Beach Rd & 15th Drwy Shoreline 4-Way Stop LOS D A   9.9 B   10.3 B   10 B   10.4 B   10.1 B   10.5 B   10.2 B   10.6 

7 NW 190th St & N Richmond Beach Rd Shoreline 2-Way Stop LOS D B   10.9 B   11.0 B   11.0 B   11.0 B   11.0 B   11.1 B   11.1 B   11.1 

8 N Richmond Beach Rd & 8th Ave NW Shoreline Signal LOS D D   35.5 D   37.6 D   38.4 D   38.1 D   40.8 D   37.6 D   40.7 D   41.2 

9 N Richmond Beach Rd & 3rd Ave NW Shoreline Signal LOS D A   7.2 A   8.0 A   7.9 A   6.5 A   6.6 A   7.3 A   7.4 A   7.1 

10 N Richmond Beach Rd & Dayton Ave N Shoreline Signal LOS D B   12.5 B   13.6 B   13.4 B   14.3 B   13.6 B   14.6 B   13.6 B   13.6 

11 N Richmond Beach Rd & Fremont Ave N Shoreline Signal LOS D C   32.6 D   35.8 C   33.7 C   34.8 C   34.3 C   34.8 C   34.1 C   33.4 

12 244th St SW & 100th Ave W Shoreline 2-Way Stop LOS D C   17.6 C   17.8 C   17.8 C   18.0 C   18.2 C   18.4 C   18.5 C   18.7 

13 244th St SW & Firdale Ave Shoreline 2-Way Stop LOS D B   11.4 B   11.4 B   11.4 B   11.4 B   11.5 B   11.5 B   11.5 B   11.5 

14 244th St SW & 3rd Ave NW Shoreline 2-Way Stop LOS D C   20.6 C   20.6 C   21.0 C   21.1 C   21.6 C   21.7 C   22.1 C   22.3 

15 244th St SW & Fremont Ave N Shoreline 2-Way Stop LOS D E   47.6 E   47.9 F   51.1 F   51.4 F   55.6 F   56.0 F   60.3 F   60.8 

16 N 175th St & 6th Ave NW Shoreline 2-Way Stop LOS D B   10.5 B   10.5 B   10.5 B   10.5 B   10.5 B   10.5 B   10.6 B   10.6 

17 St Luke Pl N & Dayton Ave N Shoreline 2-Way Stop LOS D B   12.5 B   12.5 B   12.7 B   12.7 B   12.8 B   12.8 B   12.8 B   12.9 

18 N 175th St & Fremont Ave N Shoreline Signal LOS D B   19.5 C   26.8 C   21.0 C   21.7 C   21.8 C   22.2 C   20.9 C   20.7 

19 N 175th St & Meridian Ave N Shoreline Signal LOS D C   34.8 D   39.2 C   34.2 C   34.6 D   37.7 D   38.2 D   36.4 D   37 

20 Carlyle Hall Rd & Dayton Ave N Shoreline 4-Way Stop LOS D C   15.2 C   15.2 C   15.6 C   15.6 C   16.0 C   16.0 C   16.5 C   16.5 

21 N Innis Arden Wy & Greenwood Ave N Shoreline 2-Way Stop LOS D B   12.5 B   12.5 B   12.6 B   12.6 B   12.6 B   12.6 B   12.8 B   12.8 

22 N 160th St & Greenwood Ave N Shoreline 4-Way Stop LOS D B   14.5 B   14.5 B   14.9 B   14.9 C   15.2 C   15.2 C   15.6 C   15.6 

23 N 160th St & Dayton Ave N Shoreline Signal LOS D B   13.1 B   14.3 B   14.2 B   14.2 B   14.3 B   14.5 B   14.2 B   14.4 

24 N 155th St & Westminster Way N Shoreline Signal LOS D C   25.5 C   26.8 C   27.0 C   27.0 C   27.4 C   27.4 C   27.1 C   27.1 

25 N 145th St & Greenwood Ave N Shoreline Signal LOS D C   29.4 C   30.1 C   31.1 C   32.0 C   32.5 C   32.5 C   32.8 C   32.8 

26 NE 145th St & 5th Ave NE Shoreline Signal LOS D D   36.7 D   37.7 D   38.4 D   38.4 D   39.6 D   39.6 D   40.7 D   40.7 

27 238th St SW & Timber Ln Woodway 4-Way Stop LOS A A   7.5 A   7.5 A   7.5 A   7.5 A   7.5 A   7.5 A   7.5 A   7.5 

28 238th St SW & 114th Ave W Woodway 4-Way Stop LOS A A   7.4 A   7.4 A   7.4 A   7.4 A   7.4 A   7.4 A   7.4 A   7.4 

29 S Dogwood Ln & Woodway Park Rd Woodway 2-Way Stop LOS A A   9.6 A   9.6 A   9.6 A   9.6 A   9.6 A   9.6 A   9.6 A   9.7 

30 100th Ave W & 238th St SW Edmonds Signal LOS C C   21.5 C   21.9 C   21.7 C   21.9 C   21.4 C   21.4 C   21.7 C   21.8 

31 228th St SW & 95th Pl W Edmonds 2-Way Stop LOS C B   11.2 B   11.2 B   11.3 B   11.3 B   11.3 B   11.3 B   11.4 B   11.4 

32 Pine St & 3rd Ave S Edmonds 2-Way Stop LOS C B   10.9 B   10.9 B   11.0 B   11.0 B   11.1 B   11.1 B   11.1 B   11.1 

33 Edmonds Way & 95th Pl W WSDOT Signal LOS D C   22.1 C   20.9 C   20.5 C   20.5 C   20.1 C   20.1 B   19.8 B   19.8 



David Evans and Associates, Inc. August 2016  - 34 - 

No. Name Jurisdiction 
Control 

Type 

Roadway 
Network 

Phase I – 4 Lane Phase II – 4 Lane Phase III – 4 Lane Phase IV – 4 Lane 

Scenario 
A 

Scenario 
B 

Scenario 
A 

Scenario 
B 

Scenario 
A 

Scenario 
B 

Scenario 
A 

Scenario 
B 

Scenario # 43 44 45 46 47 48 49 50 

LOS 
Standard 

LOS 
Delay 

LOS 
Delay 

LOS 
Delay 

LOS 
Delay 

LOS 
Delay 

LOS 
Delay 

LOS 
Delay 

LOS 
Delay 

34 SR 104 & 100th Ave W WSDOT Signal LOS D C   32.1 C   31.1 C   32.9 C   32.8 C   33.6 C   33.6 C   34.4 C   34.4 

35 244th St SW (WB) & Edmonds Way (SB) WSDOT Signal LOS D C   24.5 C   26.4 C   27.8 C   28.5 C   28.4 C   28.4 C   27.3 C   27.3 

36 244th St SW (EB) & Edmonds Way (SB) WSDOT Signal LOS D A   7.1 A   8.1 B   10.0 A   8.3 A   8.6 A   9 A   9.3 A   9.6 

37 244th St SW & Meridian Ave N WSDOT Signal LOS D E   68.4 E   65.9 E   68.5 E   69.0 E   75.2 E   75.1 F   81.0 F   81.0 

38 244th St SW & I-5 SB Off-Ramp WSDOT Signal LOS D B   13.0 B   14.1 B   13.8 B   13.8 B   14.0 B   14.0 B   14.3 B   14.3 

39 228th St SW & SR 99 WSDOT 2-Way Stop LOS E D   26.3 D   26.5 D   26.9 D   27.1 D   27.4 D   27.6 D   28.4 D   28.6 

40 244th St SW & SR 99 WSDOT Signal LOS E D   50.5 D   49.7 D   49.5 D   50.6 D   50.6 D   52.8 D   53.5 D   54.1 

41 N 185th St & SR 99 WSDOT Signal LOS E D   43.6 D   45.7 D   45.7 D   47.1 D   47.0 D   48.1 D   47.0 D   47.0 

42 N 175th St & SR 99 WSDOT Signal LOS E D   39.3 D   43.9 D   39.5 D   41.0 D   44.9 D   48.2 D   44.5 D   46.3 

43 N 160th St & SR 99 WSDOT Signal LOS E C   26.8 C   26.3 C   27.0 C   27.0 C   27.7 C   27.8 C   27.7 C   27.5 

44 N 155th St & SR 99 WSDOT Signal LOS E E   69.1 E   65.4 E   68.1 E   68.2 E   73.0 E   73.0 E   72.4 E   72.1 

45 N 145th St & SR 99 WSDOT Signal LOS E D   48.6 D   46.7 D   48.6 D   49.2 D   49.9 D   49.9 D   51.7 D   53.3 

46 N 130th St & SR 99 WSDOT Signal LOS E D   41.2 D   42.8 D   42.7 D   42.7 D   43.0 D   43.0 D   43.8 D   43.8 

47 N 175th St & I-5 SB Off-Ramp WSDOT Signal LOS D F   87.2 F   97.7 F   95.3 F   96.3 F   98.0 F   98.3 F   100.5 F   101.3 

48 N 130th St & 5th Ave NE Seattle Signal LOS D C   29.1 C   27.2 C   26.4 C   26.4 C   27.4 C   27.4 C   27.8 C   27.8 

49 NW 200th St & 8th Ave NW Shoreline 2-Way Stop LOS D B   14.7 B   14.7 B   14.8 B   14.9 B   15.0 C   15.0 C   15.1 C   15.2 

50 NW 200th St & 3rd Ave NW Shoreline 2-Way Stop LOS D B   12.9 B   13.1 B   13.0 B   13.1 B   13.1 B   13.3 B   13.2 B   13.4 

51 NW 200th St & Fremont Ave N Shoreline 4-Way Stop LOS D B   15.0 C   15.4 C   15.5 C   15.9 C   15.8 C   16.4 C   16.2 C   16.8 

52 N 200th St & SR 99 Shoreline Signal LOS D C   28.4 C   30.0 C   30.1 C   30.4 C   30.3 C   31.0 C   30.9 C   31.4 

53 NW 195th St & 8th Ave NW Shoreline 2-Way Stop LOS D C   19.4 C   19.5 C   19.7 C   19.8 C   20.0 C   20.1 C   20.3 C   20.4 

54 NW 195th St & 3rd Ave NW Shoreline 4-Way Stop LOS D A   9.8 B   10 A   9.9 B   10.1 A   10.0 B   10.2 B   10.0 B   10.3 

55 NW 195th St & Fremont Ave N Shoreline 4-Way Stop LOS D C   15.7 C   15.7 C   16.1 C   16.1 C   16.6 C   16.6 C   17.1 C   17.1 

56 N 192nd St & SR 99 Shoreline Signal LOS D A   7.5 A   7.5 A   7.6 A   7.6 A   7.8 A   7.8 A   7.5 A   7.5 

57 N 185th St & Meridian Ave N Shoreline Signal LOS D D   37.3 D   37.0 D   40.7 D   40.6 D   39.2 D   39.6 D   41.2 D   40.1 

58 N 172nd St & Dayton Ave N Shoreline 4-Way Stop LOS D C   19.4 C   19.4 C   20.2 C   20.2 C   21.0 C   21.0 C   22.0 C   22.0 

59 N 165th St & Fremont Ave N Shoreline 2-Way Stop LOS D B   10.6 B   10.6 B   10.6 B   10.6 B   10.7 B   10.7 B   10.7 B   10.7 

60 N 165th St & SR 99 Shoreline Signal LOS D B   11.2 B   12.3 B   11.1 B   11.1 B   12.1 B   11.1 B   11.2 B   11.4 

61 N 185th St & Linden Ave N Shoreline Signal LOS D A   8.8 A   9.7 A   9.6 A   9.4 A   9.8 A   9.6 A   9.8 A   9.8 

62 N 185th St & Midvale Ave N Shoreline Signal LOS D A   8.5 A   8.3 A   9.0 A   9.0 A   8.3 A   8.2 A   8.9 A   8.3 

63 N 175th St & Midvale Ave N Shoreline Signal LOS D B   11.4 B   10.4 B   13.1 B   13.2 B   11.7 B   11.8 B   14.1 B   14.4 

64 PW 2nd Access Road & 116th Ave W Woodway 2-Way Stop LOS A A   0.0 A   0.0 A   0.0 A   0.0 A   0.0 A   0.0 A   0.0 A   0.0 
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Table 11:  AM Peak Hour Intersection LOS and Delay – Alternative 1 | Urban Center 

No. Name Jurisdiction 
Control 

Type 

Roadway 
Network 

Existing 
Phase I – 3 Lane Phase II – 3 Lane Phase III – 3 Lane Phase IV – 3 Lane 

--- Build --- Build --- Build --- Build 

Scenario # 17 --- 2 --- 4 --- 6 --- 8 

LOS 
Standard 

LOS 
Delay 

--- 
LOS 

Delay 
--- 

LOS 
Delay 

--- 
LOS 

Delay 
--- 

LOS 
Delay 

3 NW 195th Pl & 24th Ave NW Shoreline 2-Way Stop LOS D B   10.1 --- B   13.0 --- B   15.0 --- C   21.9 --- D   25.7 

4 NW 196th St NW & 20th Ave NW Shoreline Signal LOS D A   9.1 --- B   14.3 --- B   14.2 --- B   14.8 --- B   15.6 

5 NW 195th St & 15th Ave NW Shoreline Signal LOS D B   13.9 --- A   4.8 --- A   5.1 --- A   7.0 --- A   7.9 

6 N Richmond Beach Rd & 15th Drwy Shoreline Signal LOS D A   9.4 --- A   6.6 --- A   7.3 --- A   8.8 --- A   9.9 

7 NW 190th St & N Richmond Beach Rd Shoreline RI/RO LOS D A   9.2 --- B   10.2 --- B   10.5 --- B   11 --- B   11.2 

8 N Richmond Beach Rd & 8th Ave NW Shoreline Signal LOS D C   26.4 --- D   53.6 --- E   72.8 --- F   153.0 --- F   187.4 

9 N Richmond Beach Rd & 3rd Ave NW Shoreline Signal LOS D A   6.9 --- B   10.2 --- B   11.3 --- B   16.3 --- C   21.9 

10 N Richmond Beach Rd & Dayton Ave N Shoreline Signal LOS D A   9.9 --- B   18.6 --- C   20.1 --- C   31.2 --- D   43.2 

 

Table 12:  PM Peak Hour Intersection LOS and Delay – Alternative 1 | Urban Center 

No. Name Jurisdiction 
Control 

Type 

Roadway 
Network 

Existing 
Phase I – 3 Lane Phase II – 3 Lane Phase III – 3 Lane Phase IV – 3 Lane 

--- Build --- Build --- Build --- Build 

Scenario # 42 --- 27 --- 29 --- 31 --- 33 

LOS 
Standard 

LOS 
Delay 

--- 
LOS 

Delay 
--- 

LOS 
Delay 

--- 
LOS 

Delay 
--- 

LOS 
Delay 

3 NW 195th Pl & 24th Ave NW Shoreline 2-Way Stop LOS D B   10.0 --- B   12.2 --- B   14.8 --- C   19.4 --- C   22.4 

4 NW 196th St NW & 20th Ave NW Shoreline Signal LOS D B   10.9 --- B   12.0 --- B   12.1 --- B   14.9 --- B   18.1 

5 NW 195th St & 15th Ave NW Shoreline Signal LOS D C   19.0 --- A   4.7 --- A   5.9 --- A   7.0 --- A   8.1 

6 N Richmond Beach Rd & 15th Drwy Shoreline Signal LOS D A   9.8 --- A   6.4 --- A   7.1 --- A   8.6 --- A   9.5 

7 NW 190th St & N Richmond Beach Rd Shoreline RI/RO LOS D B   11.1 --- B   14.9 --- C   17.2 --- C   24.4 --- D   30.3 

8 N Richmond Beach Rd & 8th Ave NW Shoreline Signal LOS D C   30.7 --- D   41.4 --- E   61.6 --- F   118.2 --- F   154.9 

9 N Richmond Beach Rd & 3rd Ave NW Shoreline Signal LOS D A   6.8 --- B   16.5 --- C   23.9 --- D   51.5 --- E   69.5 

10 N Richmond Beach Rd & Dayton Ave N Shoreline Signal LOS D B   11.6 --- C   34.9 --- D   37.4 --- D   44.6 --- D   52.5 
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Table 13:  AM Peak Hour Intersection LOS and Delay – Alternative 2 | Urban Village 

No. Name Jurisdiction 
Control 

Type 

Roadway 
Network 

Existing 
Phase I – 3 Lane Phase II – 3 Lane Phase III – 3 Lane Phase IV – 3 Lane 

--- Build --- Build --- Build --- Build 

Scenario # 17 --- 10 --- 12 --- 14 --- 16 

LOS 
Standard 

LOS 
Delay 

--- 
LOS 

Delay 
--- 

LOS 
Delay 

--- 
LOS 

Delay 
--- 

LOS 
Delay 

3 NW 195th Pl & 24th Ave NW Shoreline 2-Way Stop LOS D B   10.1 --- B   12.9 --- B   14.9 --- C   20.9 --- C   22.9 

4 NW 196th St NW & 20th Ave NW Shoreline Signal LOS D A   9.1 --- B   14.3 --- B   14.1 --- B   14.9 --- B   14.8 

5 NW 195th St & 15th Ave NW Shoreline Signal LOS D B   13.9 --- A   4.8 --- A   5.1 --- A   6.9 --- A   7.4 

6 N Richmond Beach Rd & 15th Drwy Shoreline Signal LOS D A   9.4 --- A   6.7 --- A   7.4 --- A   8.7 --- A   9.4 

7 NW 190th St & N Richmond Beach Rd Shoreline RI/RO LOS D A   9.2 --- B   10.1 --- B   10.5 --- B   10.9 --- B   11.0 

8 N Richmond Beach Rd & 8th Ave NW Shoreline Signal LOS D C   26.4 --- D   53.7 --- E   72.6 --- F   142.1 --- F   164.0 

9 N Richmond Beach Rd & 3rd Ave NW Shoreline Signal LOS D A   6.9 --- B   10.2 --- B   11.3 --- B   15.1 --- B   17.3 

10 N Richmond Beach Rd & Dayton Ave N Shoreline Signal LOS D A   9.9 --- B   18.6 --- C   20.1 --- C   28.5 --- C   34.4 

 

Table 14:  PM Peak Hour Intersection LOS and Delay – Alternative 2 | Urban Village 

No. Name Jurisdiction 
Control 

Type 

Roadway 
Network 

Existing 
Phase I – 3 Lane Phase II – 3 Lane Phase III – 3 Lane Phase IV – 3 Lane 

--- Build --- Build --- Build --- Build 

Scenario # 42 --- 35 --- 37 --- 39 --- 41 

LOS 
Standard 

LOS 
Delay 

--- 
LOS 

Delay 
--- 

LOS 
Delay 

--- 
LOS 

Delay 
--- 

LOS 
Delay 

3 NW 195th Pl & 24th Ave NW Shoreline 2-Way Stop LOS D B   10.0 --- B   12.2 --- B   14.4 --- C   18.5 --- C   19.8 

4 NW 196th St NW & 20th Ave NW Shoreline Signal LOS D B   10.9 --- B   12.1 --- B   12.2 --- B   14.4 --- B   15.5 

5 NW 195th St & 15th Ave NW Shoreline Signal LOS D C   19.0 --- A   4.7 --- A   6.0 --- A   6.9 --- A   7.2 

6 N Richmond Beach Rd & 15th Drwy Shoreline Signal LOS D A   9.8 --- A   6.4 --- A   7.1 --- A   8.3 --- A   8.8 

7 NW 190th St & N Richmond Beach Rd Shoreline RI/RO LOS D B   11.1 --- B   15.0 --- C   17.2 --- C   23.2 --- D   25.7 

8 N Richmond Beach Rd & 8th Ave NW Shoreline Signal LOS D C   30.7 --- D   41.6 --- E   60.9 --- F   112.1 --- F   130.8 

9 N Richmond Beach Rd & 3rd Ave NW Shoreline Signal LOS D A   6.8 --- B   16.6 --- C   23.9 --- D   38.4 --- D   45.3 

10 N Richmond Beach Rd & Dayton Ave N Shoreline Signal LOS D B   11.6 --- C   35.0 --- D   37.5 --- D   40.1 --- D   42.5 
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Table 15:  AM Peak Hour Intersection LOS and Delay – Alternative 3 | No-Action 

No. Name Jurisdiction 
Control 

Type 

Roadway 
Network 

Phase I – 4 Lane Phase II – 4 Lane Phase III – 4 Lane Phase IV – 4 Lane 

Scenario 
A 

Scenario 
B 

Scenario 
A 

Scenario 
B 

Scenario 
A 

Scenario 
B 

Scenario 
A 

Scenario 
B 

Scenario # 18 19 20 21 22 23 24 25 

LOS 
Standard 

LOS 
Delay 

LOS 
Delay 

LOS 
Delay 

LOS 
Delay 

LOS 
Delay 

LOS 
Delay 

LOS 
Delay 

LOS 
Delay 

3 NW 195th Pl & 24th Ave NW Shoreline 2-Way Stop LOS D A   9.7 B   10.2 A   9.7 B   10.2 A   9.7 B   10.2 A   9.8 B   10.2 

4 NW 196th St NW & 20th Ave NW Shoreline Signal LOS D B   12.6 B   13.0 B   12.6 B   13.0 B   12.7 B   13.0 B   12.8 B   13.1 

5 NW 195th St & 15th Ave NW Shoreline Signal LOS D A   4.8 A   4.8 A   4.8 A   4.9 A   4.8 A   4.9 A   4.9 A   4.9 

6 N Richmond Beach Rd & 15th Drwy Shoreline Signal LOS D A   5.8 A   5.9 A   5.8 A   5.9 A   5.9 A   5.9 A   5.9 A   5.9 

7 NW 190th St & N Richmond Beach Rd Shoreline RI/RO LOS D A   9.6 A   9.8 A   9.6 A   9.8 A   9.6 A   9.9 A   9.6 A   9.9 

8 N Richmond Beach Rd & 8th Ave NW Shoreline Signal LOS D C   28.3 C   28.4 C   28.3 C   28.8 C   29.1 C   29.2 C   29.4 C   29.4 

9 N Richmond Beach Rd & 3rd Ave NW Shoreline Signal LOS D A   9.1 A   9.1 A   9.1 A   9.2 A   9.3 A   9.2 A   9.3 A   9.2 

10 N Richmond Beach Rd & Dayton Ave N Shoreline Signal LOS D B   17.7 B   17.8 B   17.7 B   17.9 B   18.1 B   18 B   18.1 B   18.1 

 
Table 16:  PM Peak Hour Intersection LOS and Delay – Alternative 3 | No-Action 

No. Name Jurisdiction 
Control 

Type 

Roadway 
Network 

Phase I – 4 Lane Phase II – 4 Lane Phase III – 4 Lane Phase IV – 4 Lane 

Scenario 
A 

Scenario 
B 

Scenario 
A 

Scenario 
B 

Scenario 
A 

Scenario 
B 

Scenario 
A 

Scenario 
B 

Scenario # 43 44 45 46 47 48 49 50 

LOS 
Standard 

LOS 
Delay 

LOS 
Delay 

LOS 
Delay 

LOS 
Delay 

LOS 
Delay 

LOS 
Delay 

LOS 
Delay 

LOS 
Delay 

3 NW 195th Pl & 24th Ave NW Shoreline 2-Way Stop LOS D A   9.7 B   10.1 A   9.7 B   6.0 A   9.7 B   10.2 A   9.7 B   10.2 

4 NW 196th St NW & 20th Ave NW Shoreline Signal LOS D B   12.1 B   12.0 B   12.2 B   12.1 B   12.2 B   12.2 B   12.2 B   12.2 

5 NW 195th St & 15th Ave NW Shoreline Signal LOS D A   4.4 A   4.4 A   4.4 A   4.4 A   4.4 A   4.4 A   4.4 A   4.5 

6 N Richmond Beach Rd & 15th Drwy Shoreline Signal LOS D A   5.9 A   6.0 A   5.9 A   5.9 A   6.0 A   5.9 A   6.0 A   6.0 

7 NW 190th St & N Richmond Beach Rd Shoreline RI/RO LOS D B   12.6 B   12.7 B   12.7 B   12.8 B   12.8 B   12.9 B   12.9 B   13 

8 N Richmond Beach Rd & 8th Ave NW Shoreline Signal LOS D C   30.2 C   31.0 C   30.9 C   31.9 C   31.2 C   32.4 C   31.6 C   32.8 

9 N Richmond Beach Rd & 3rd Ave NW Shoreline Signal LOS D B   11.7 B   11.9 B   12.1 B   12.3 B   12.5 B   12.5 B   13.0 B   12.6 

10 N Richmond Beach Rd & Dayton Ave N Shoreline Signal LOS D C   33.6 C   33.7 C   33.9 C   34.0 C   34.2 C   34.4 C   34.6 C   34.8 
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3.1.2. Intersection LOS Impacts 

Intersection performance was affected by Project phasing. Comparing the Existing condition to the Build 
condition in Phase I, the intersections with LOS falling below LOS standards are summarized in Table 17. The 
summarized intersections in the table below are for the roadway network scenario with a 4-lane Richmond 
Beach Road corridor from 24th Ave NW to Dayton Avenue N. There are three (3) intersections operating 
below LOS standards with the Project for both the Existing roadway network and the Build roadway network 
(#15, #37, and #47). However, these three (3) intersections also operate below LOS standards without the 
Project with the Existing roadway network in the current timeframe and in the same time period as Phase I. 
The Phase I Build scenario adds more delay into the intersections, downgrades intersection #15 from LOS E 
to F, and does not downgrade the LOS for intersections #37 and #47.  
 

Table 17:  Intersections with LOS Deficiencies in Phase I – 4 Lane RBR 

No. 
Intersection Jurisdiction 

LOS 
Standard 

 Alt. 1 – Urban Center 

 Existing Build 

 LOS (Delay) LOS (Delay) 

15 244
th

 St SW & Fremont Ave N Shoreline LOS D PM F (50.2) F (50.0) 

37 76
th

 Ave W & SR 104 (Lake Ballinger Way) WSDOT LOS D AM E (57.0) D (49.6) 

37 76
th

 Ave W & SR 104 (Lake Ballinger Way) WSDOT LOS D PM E (65.5) E (65.5) 

47 N 175
th

 St & I-5 SB Off-Ramp WSDOT LOS D PM F (106.9) F (108.2) 

 

No. 
Intersection Jurisdiction 

LOS 
Standard 

 Alt. 2 – Urban Village 

 Existing Build 

 LOS (Delay) LOS (Delay) 

15 244
th

 St SW & Fremont Ave N Shoreline LOS D PM F (50.3) F (50.1) 

37 76
th

 Ave W & SR 104 (Lake Ballinger Way) WSDOT LOS D PM E (65.5) E (58.8) 

47 N 175
th

 St & I-5 SB Off-Ramp WSDOT LOS D PM F (107.9) F (103.2) 

 

No. 
Intersection Jurisdiction 

LOS 
Standard 

 Alt. 3 – No Action 

 Scenario A Scenario B 

 LOS (Delay) LOS (Delay) 

15 244
th

 St SW & Fremont Ave N Shoreline LOS D PM E (47.6) E (47.9) 

37 76
th

 Ave W & SR 104 (Lake Ballinger Way) WSDOT LOS D PM E (68.4) E (65.9) 

47 N 175
th

 St & I-5 SB Off-Ramp WSDOT LOS D PM F (87.2) F (97.7) 

 
The summarized intersections in  
Table 18 are for the Phase I roadway network scenario with a 3-lane Richmond Beach Road corridor from 
24th Ave NW to Dayton Avenue N. There is no difference with the 4-lane scenario in terms of intersections 
that fall below LOS standards for the Existing roadway network.  
 

Table 18:  Intersections with LOS Deficiencies in Phase I – 3 Lane RBR 

No. 
Intersection Jurisdiction 

LOS 
Standard 

 Alt. 1 – Urban Center 

  Build 

  LOS (Delay) 

 Same results as 4-Lane RBR      
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No. 
Intersection Jurisdiction 

LOS 
Standard 

 Alt. 2 – Urban Village 

 Existing Build 

 LOS (Delay) LOS (Delay) 

 Same results as 4-Lane RBR      

 

No. 
Intersection Jurisdiction 

LOS 
Standard 

 Alt. 3 – No Action 

 Scenario A Scenario B 

 LOS (Delay) LOS (Delay) 

 Same results as 4-Lane RBR      

 
Table 19 summarizes the intersections with LOS that fall below LOS standards for Phase II. With the Project, 
there are the same three (3) intersections that operate below LOS standards as in Phase I along with three 
(3) additional intersections (#5, #20, and #41) which are included on both lists for Phase II. Three (3) 
intersections (#15, #37, and #47) operate below LOS standards without the Project with the Existing 
roadway network in the current timeframe and in the same time period as Phase II.  The Phase II Build 
scenario adds more delay at intersections, downgrades the LOS for four (4) of six (6) intersections on the 
lists for Alternative 1 and Alternative 2, and does not downgrade the LOS for two (2) intersections (#15 and 
#47) as they are forecasted to be LOS F without the Project for the same time period as Phase II. With the 
Project, under the Build conditions for both Alternatives 1 and 2, one (1) intersection (#5) is removed from 
the list of LOS deficiencies by changing it from a two-way, stop-controlled intersection to a signalized 
intersection. 

Table 19:  Intersections with LOS Deficiencies in Phase II – 4 Lane RBR 

No. 
Intersection Jurisdiction 

LOS 
Standard 

 Alt. 1 – Urban Center 

 Existing Build 

 LOS (Delay) LOS (Delay) 

5 NW 195
th

 St & 15
th

 Ave NW Shoreline LOS D PM E (43.5) C (30.5) 

15 244
th

 St SW & Fremont Ave N Shoreline LOS D PM F (56.5) F (56.0) 

20 Carlyle Hall Rd & Dayton Ave N Shoreline LOS D AM E (36.5) E (36.5) 

37 76
th

 Ave W & SR 104 (Lake Ballinger Way) WSDOT LOS D AM E (58.2) D (50.2) 

37 76
th

 Ave W & SR 104 (Lake Ballinger Way) WSDOT LOS D PM E (70.3) E (63.6) 

41 N 185
th

 St & SR 99 WSDOT LOS E AM F (83.6) F (81.6) 

47 N 175
th

 St & I-5 SB Off-Ramp WSDOT LOS D PM F (110.6) F (114.4) 

 

No. 
Intersection Jurisdiction 

LOS 
Standard 

 Alt. 2 – Urban Village 

 Existing Build 

 LOS (Delay) LOS (Delay) 

5 NW 195
th

 St & 15
th

 Ave NW Shoreline LOS D PM E (43.2) C (30.4) 

15 244
th

 St SW & Fremont Ave N Shoreline LOS D PM F (56.3) F (56.1) 

20 Carlyle Hall Rd & Dayton Ave N Shoreline LOS D AM E (36.5) E (36.5) 

37 76
th

 Ave W & SR 104 (Lake Ballinger Way) WSDOT LOS D PM E (70.0) E (63.9) 

41 N 185
th

 St & SR 99 WSDOT LOS E AM F (83.1) F (81.8) 

47 N 175
th

 St & I-5 SB Off-Ramp WSDOT LOS D PM F (108.8) F (111.7) 

 

No. 
Intersection Jurisdiction 

LOS 
Standard 

 Alt. 3 – No Action 

 Scenario A Scenario B 

 LOS (Delay) LOS (Delay) 

15 244
th

 St SW & Fremont Ave N Shoreline LOS D PM F (51.4) F (51.4) 

37 76
th

 Ave W & SR 104 (Lake Ballinger Way) WSDOT LOS D AM D (54.9) E (56.7) 

37 76
th

 Ave W & SR 104 (Lake Ballinger Way) WSDOT LOS D PM F (68.5) F (69.0) 

47 N 175
th

 St & I-5 SB Off-Ramp WSDOT LOS D PM F (95.3) F (96.3) 
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Table 20 summarizes the intersections with LOS that fall below LOS standards for Phase II with the 3-lane 
Richmond Beach Road scenario. With the Project, there is one (1) additional intersection that operates 
below LOS standards (#8). All other intersection results remain the same with the 4-lane scenario in terms of 
intersections that fall below LOS standards for the Build roadway network. 
 

Table 20:  Intersections with LOS Deficiencies in Phase II – 3 Lane RBR 

No. 
Intersection Jurisdiction 

LOS 
Standard 

 Alt. 1 – Urban Center 

  Build 

  LOS (Delay) 

8 N Richmond Beach Rd & 8th Ave NW Shoreline LOS D AM  E (72.8) 

8 N Richmond Beach Rd & 8th Ave NW Shoreline LOS D PM  E (61.6) 

 All others same results as 4-Lane RBR      

 

No. 
Intersection Jurisdiction 

LOS 
Standard 

 Alt. 2 – Urban Village 

  Build 

  LOS (Delay) 

8 N Richmond Beach Rd & 8th Ave NW Shoreline LOS D AM  E (72.6) 

8 N Richmond Beach Rd & 8th Ave NW Shoreline LOS D PM  E (60.9) 

 All others same results as 4-Lane RBR      

 

No. 
Intersection Jurisdiction 

LOS 
Standard 

 Alt. 3 – No Action 

 Scenario A Scenario B 

 LOS (Delay) LOS (Delay) 

 Same results as 4-Lane RBR      
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Error! Not a valid bookmark self-reference. summarizes the intersections with LOS that fall below LOS 
standards for Phase III. With the Project, there are the same six (6) intersections that operate below LOS 
standards as in Phase II along with one (1) additional intersection (#39) which are included on the both lists 
for Phase III. The Phase III Build scenarios add more delay at intersections, downgrades the LOS for four (4) 
of seven (7) intersections on the list, and do not downgrade the LOS for two (2) intersections (#15 and #47) 
as they are forecasted to be LOS F without the Project for the same time period as Phase III. With the 
Project, under the Build conditions for both Alternatives 1 and 2, one (1) intersection (#5) is removed from 
the list of LOS deficiencies by changing it from a two-way, stop-controlled intersection to a signalized 
intersection. 
 

Table 21:  Intersections with LOS Deficiencies in Phase III – 4 Lane RBR 

No. 
Intersection Jurisdiction 

LOS 
Standard 

 Alt. 1 – Urban Center 

 Existing Build 

 LOS (Delay) LOS (Delay) 

5 NW 195
th

 St & 15
th

 Ave NW Shoreline LOS D PM F (125.6) C (22.4) 

15 244
th

 St SW & Fremont Ave N Shoreline LOS D PM F (66.1) F (62.0) 

20 Carlyle Hall Rd & Dayton Ave N Shoreline LOS D AM E (41.7) E (41.7) 

37 76
th

 Ave W & SR 104 (Lake Ballinger Way) WSDOT LOS D AM E (61.9) D (53.8) 

37 76
th

 Ave W & SR 104 (Lake Ballinger Way) WSDOT LOS D PM E (75.2) E (68.1) 

39 228
th

 St SW & SR 99 WSDOT LOS E AM E (47.6) F (73.9) 

41 N 185
th

 St & SR 99 WSDOT LOS E AM F (142.3) F (131.2) 

47 N 175
th

 St & I-5 SB Off-Ramp WSDOT LOS D PM F (123.0) F (121.6) 

 

No. 
Intersection Jurisdiction 

LOS 
Standard 

 Alt. 2 – Urban Village 

 Existing Build 

 LOS (Delay) LOS (Delay) 

5 NW 195
th

 St & 15
th

 Ave NW Shoreline LOS D PM F (108.7) B (19.7) 

15 244
th

 St SW & Fremont Ave N Shoreline LOS D PM F (65.8) F (62.0) 

20 Carlyle Hall Rd & Dayton Ave N Shoreline LOS D AM E (41.2) E (41.2) 

37 76
th

 Ave W & SR 104 (Lake Ballinger Way) WSDOT LOS D PM E (76.0) E (75.7) 

39 228
th

 St SW & SR 99 WSDOT LOS E AM E (47.5) F (70.3) 

41 N 185
th

 St & SR 99 WSDOT LOS E AM F (129.9) F (130.4) 

47 N 175
th

 St & I-5 SB Off-Ramp WSDOT LOS D PM F (120.3) F (121.1) 

 

No. 
Intersection Jurisdiction 

LOS 
Standard 

 Alt. 3 – No Action 

 Scenario A Scenario B 

 LOS (Delay) LOS (Delay) 

15 244
th

 St SW & Fremont Ave N Shoreline LOS D PM F (55.6) F (56.0) 

20 Carlyle Hall Rd & Dayton Ave N Shoreline LOS D AM E (36.0) E (36.1) 

37 76
th

 Ave W & SR 104 (Lake Ballinger Way) WSDOT LOS D AM E (61.3) E (61.1) 

37 76
th

 Ave W & SR 104 (Lake Ballinger Way) WSDOT LOS D PM E (75.2) F (75.1) 

47 N 175
th

 St & I-5 SB Off-Ramp WSDOT LOS D PM F (98.0) F (98.3) 
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Error! Not a valid bookmark self-reference. summarizes the intersections with LOS that fall below LOS 
standards for Phase II with the 3-lane Richmond Beach Road scenario. With the Project, there is same one 
(1) additional intersection that operates below LOS standards (#8) as for Phase II. All other intersection 
results remain the same with the 4-lane scenario in terms of intersections that fall below LOS standards for 
the Build roadway network. 
 

Table 22:  Intersections with LOS Deficiencies in Phase III – 3 Lane RBR 

No. 
Intersection Jurisdiction 

LOS 
Standard 

 Alt. 1 – Urban Center 

  Build 

  LOS (Delay) 

8 N Richmond Beach Rd & 8th Ave NW Shoreline LOS D AM  F (153.0) 

8 N Richmond Beach Rd & 8th Ave NW Shoreline LOS D PM  F (118.2) 

 All others same results as 4-Lane RBR      

 

No. 
Intersection Jurisdiction 

LOS 
Standard 

 Alt. 2 – Urban Village 

  Build 

  LOS (Delay) 

8 N Richmond Beach Rd & 8th Ave NW Shoreline LOS D AM  E (142.1) 

8 N Richmond Beach Rd & 8th Ave NW Shoreline LOS D PM  E (112.1) 

 All others same results as 4-Lane RBR      

 

No. 
Intersection Jurisdiction 

LOS 
Standard 

 Alt. 3 – No Action 

 Scenario A Scenario B 

 LOS (Delay) LOS (Delay) 

 Same results as 4-Lane RBR      
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Table 23 summarizes the intersections with LOS that fall below LOS standards for Phase IV. With the Project, 
there are the same seven (7) intersections that operate below LOS standards as in Phase III along with three 
(3) additional intersections (#4, #6, and #42) which are included on the both lists for Phase III. The Phase III 
Build scenarios add more delay at intersections, downgrades the LOS for five (5) of ten (10) intersections on 
the list, and do not downgrade the LOS for two (2) intersections (#15 and #47) as they are forecasted to be 
LOS F without the Project for the same time period as Phase III. With the Project, under the Build conditions 
for both Alternatives 1 and 2, three (3) intersections (#4, #5, and #6) are removed from the list of LOS 
deficiencies by changing them from stop-controlled intersections to signalized intersections.  One additional 
intersection (#42) is removed from the list of LOS deficiencies.  
 

Table 23:  Intersections with LOS Deficiencies in Phase IV – 4 Lane RBR 

No. 
Intersection Jurisdiction 

LOS 
Standard 

 Alt. 1 – Urban Center 

 Existing Build 

 LOS (Delay) LOS (Delay) 

4 NW 196
th

 St & 20
th

 Ave NW Shoreline LOS D PM F (51.4) D (51.9) 

5 NW 195
th

 St & 15
th

 Ave NW Shoreline LOS D AM F (35.8) B (17.0) 

5 NW 195
th

 St & 15
th

 Ave NW Shoreline LOS D PM F (227.5) B (19.4) 

6 N Richmond Beach Rd & 15
th

 Ave NW Shoreline LOS D PM E (41.4) C (26.2) 

15 244
th

 St SW & Fremont Ave N Shoreline LOS D PM F (74.9) F (68.4) 

20 Carlyle Hall Rd & Dayton Ave N Shoreline LOS D AM E (44.6) E (44.3) 

37 76
th

 Ave W & SR 104 (Lake Ballinger Way) WSDOT LOS D AM E (66.2) E (57.3) 

37 76
th

 Ave W & SR 104 (Lake Ballinger Way) WSDOT LOS D PM F (82.7) E (72.9) 

39 228
th

 St SW & SR 99 WSDOT LOS E AM F (51.4) F (134.7) 

41 N 185
th

 St & SR 99 WSDOT LOS E AM F (174.0) F (166.4) 

42 N 175
th

 St & SR 99 WSDOT LOS E AM F (90.3) F (82.3) 

42 N 175
th

 St & SR 99 WSDOT LOS E PM F (81.5) E (77.9) 

47 N 175
th

 St & I-5 SB Off-Ramp WSDOT LOS D PM F (131.5) F (134.1) 

 

No. 
Intersection Jurisdiction 

LOS 
Standard 

 Alt. 2 – Urban Village 

 Existing Build 

 LOS (Delay) LOS (Delay) 

4 NW 196
th

 St & 20
th

 Ave NW Shoreline LOS D PM E (40.3) D (37.1) 

5 NW 195
th

 St & 15
th

 Ave NW Shoreline LOS D PM F (160.5) B (32.8) 

15 244
th

 St SW & Fremont Ave N Shoreline LOS D PM F (73.6) F (67.6) 

20 Carlyle Hall Rd & Dayton Ave N Shoreline LOS D AM E (43.5) E (43.5) 

37 76
th

 Ave W & SR 104 (Lake Ballinger Way) WSDOT LOS D AM E (57.5) E (58.5) 

37 76
th

 Ave W & SR 104 (Lake Ballinger Way) WSDOT LOS D PM F (83.1) E (82.5) 

39 228
th

 St SW & SR 99 WSDOT LOS E AM F (51.2) F (103.1) 

41 N 185
th

 St & SR 99 WSDOT LOS E AM F (150.1) F (143.4) 

47 N 175
th

 St & I-5 SB Off-Ramp WSDOT LOS D PM F (127.0) F (126.3) 

 

No. 
Intersection Jurisdiction 

LOS 
Standard 

 Alt. 3 – No Action 

 Scenario A Scenario A 

 LOS (Delay) LOS (Delay) 

15 244
th

 St SW & Fremont Ave N Shoreline LOS D PM F (60.3) F (60.8) 

20 Carlyle Hall Rd & Dayton Ave N Shoreline LOS D AM E (38.7) E (38.9) 

37 76
th

 Ave W & SR 104 (Lake Ballinger Way) WSDOT LOS D AM E (66.0) E (64.4) 

37 76
th

 Ave W & SR 104 (Lake Ballinger Way) WSDOT LOS D PM F (81.0) E (81.0) 

47 N 175
th

 St & I-5 SB Off-Ramp WSDOT LOS D PM F (100.5) F (101.3) 
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Table 24 summarizes the intersections with LOS that fall below LOS standards for Phase II with the 3-lane 
Richmond Beach Road scenario. With the Project, there is same one (1) additional intersection that operates 
below LOS standards (#8) as for Phases II and III and one (1) additional intersection for Phase IV. All other 
intersection results remain the same with the 4-lane scenario in terms of intersections that fall below LOS 
standards for the Build roadway network. 
 

Table 24:  Intersections with LOS Deficiencies in Phase IV – 3 Lane RBR 

No. 
Intersection Jurisdiction 

LOS 
Standard 

 Alt. 1 – Urban Center 

  Build 

  LOS (Delay) 

8 N Richmond Beach Rd & 8th Ave NW Shoreline LOS D AM  F (187.4) 

8 N Richmond Beach Rd & 8th Ave NW Shoreline LOS D PM  F (154.9) 

9 N Richmond Beach Rd & 3rd Ave NW Shoreline LOS D PM  E (69.5) 

 All others same results as 4-Lane RBR       

 

No. 
Intersection Jurisdiction 

LOS 
Standard 

 Alt. 2 – Urban Village 

  Build 

  LOS (Delay) 

8 N Richmond Beach Rd & 8th Ave NW Shoreline LOS D AM  F (164.0) 

8 N Richmond Beach Rd & 8th Ave NW Shoreline LOS D PM  F (130.8) 

 All others same results as 4-Lane RBR      

 

No. 
Intersection Jurisdiction 

LOS 
Standard 

 Alt. 3 – No Action 

 Scenario A Scenario B 

 LOS (Delay) LOS (Delay) 

 Same results as 4-Lane RBR      
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3.1.3. Segment V/C Impacts 

The site trip distribution for Phases I-IV in Appendices D and E indicates that the majority of Project trips 
will be traveling on Richmond Beach Drive NW, NW 196th Street, NW Richmond Beach Road, SR 99 south 
of N 175th Street, and I-5 south of N 175th Street.  
 
The Richmond Beach Road corridor is currently a 4-lane arterial. The City has plans to restripe the 
existing 4-lane arterial to 3 lanes plus bike lanes. The information provided in Table 25 through Table 29 
includes segment V/C ratio information for both the 4-lane and the 3-lane options along the primary 
corridor.   
 
As an existing 4-lane arterial, the corridor of Richmond Beach Drive NW, NW 196th Street, and NW 
Richmond Beach Road between the Project site and SR 99 is expected to operate at an acceptable 
segment V/C ratio of 0.90 or less within Shoreline after the Phase IV build-out for both Alternative 1 
(Urban Center) and Alternative 2 (Urban Village) based on the projected intersection LOS on this 
corridor. The roadway capacity of this corridor is constrained by intersection operations; however, only 
one (1) LOS deficient intersection occurs at SR 99 and NW Richmond Beach Road (N 185th Street) 
(Intersection #41) with the Phase IV Build scenario. The total Phase IV full build-out PM peak hour 
volumes are still within the Shoreline-allowable per direction capacity, as shown in Table 25.  
 
The per lane directional capacity of each segment shown in Table 25 is consistent with Shoreline’s 
Transportation Master Plan with the exception of the per lane capacity of Richmond Beach Drive and 
NW 196th Street east of Richmond Beach Drive and west of 24th Avenue NW.  These two segments of the 
primary transportation corridor between the Project site and SR 99 were the subject of discussion with 
Shoreline staff and as part of the preparation for the Transportation Corridor Study and Workshops (see 
Section 4.5 Transportation Corridor Study).  During these work sessions, City staff indicated that a 
directional capacity of 700 vehicles would be acceptable for the City’s preferred improved roadway 
section for Richmond Beach Drive and the western section of NW 196th Street.  As such, the City’s 
preferred roadway section was shared during the workshop process, and the per lane capacity of 700 
vehicles was incorporated into the traffic analysis.   
 
As a potential future 3-lane arterial, the corridor of Richmond Beach Drive NW between 20th Avenue NW 
and 3rd Avenue NW would not meet the City’s segment V/C ratio requirement of 0.90 or less.  
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Table 25:  Shoreline Corridor Segment Existing (2014) Operations 
 

Intersection 

  Two-Way Total    

Per Lane Capacity 
Number  
of Lanes 

Functional Classification Directional Capacity 
Existing Operations 

PM Peak Volume (V/C) 
Existing Operations  

AM Peak Volume (V/C) 
EB WB EB WB 

Richmond Beach Drive NW:  
      North of NE 196th Street  600 2 Collector 600 24 (0.04) 35 (0.06) 23 (0.04) 16 (0.03) 

NW 196th Street:  
      East of Richmond Beach Drive NW  

600 2 Collector 600 20 (0.03) 50 (0.08) 21 (0.04) 20 (0.03) 

NW 196th Street:  
     East of 24th Avenue NW  

 

600 
4  

(existing) 
Collector 1,200 57 (0.05) 73 (0.06) 95 (0.08) 34 (0.03) 

600 
3* 

(as planned) 
Collector 720 57 (0.08) 73 (0.10) 95 (0.13) 34 (0.05) 

NW 195th Street:  
      East of 20th Avenue NW  

800 
4  

(existing) 
Minor  

Arterial 
1,600 290 (0.18) 438 (0.27) 427 (0.27) 117 (0.07) 

800 
3*  

(as planned) 
Minor  

Arterial 
960 290 (0.30) 438 (0.46) 427 (0.44) 117 (0.12) 

NW Richmond Beach Road:  
      East of 15th Avenue NW  

800 
4  

(existing) 
Minor  

Arterial 
1,600 357 (0.22) 494 (0.31) 485 (0.30) 175 (0.11) 

800 
3* 

(as planned) 
Minor  

Arterial 
960 357 (0.37) 494 (0.51) 485 (0.51) 175 (0.18) 

NW Richmond Beach Road:  
      East of NW 190th Street  

800 
4  

(existing) 
Minor  

Arterial 
1,600 365 (0.23) 539 (0.34) 437 (0.27) 188 (0.12) 

800 
3* 

(as planned) 
Minor  

Arterial 
960 365 (0.38) 539 (0.56) 437 (0.46) 188 (0.20) 

NW Richmond Beach Road:  
      East of 8th Avenue NW  

800 
4  

(existing) 
Minor  

Arterial 
1,600 406 (0.25) 707 (0.44) 534 (0.33) 223 (0.14) 

800 
3* 

(as planned) 
Minor  

Arterial 
960 406 (0.42) 707 (0.74) 534 (0.56) 223 (0.23) 

NW Richmond Beach Road:  
      East of 3rd Avenue NW  

800 
4  

(existing) 
Minor  

Arterial 
1,600 500 (0.31) 922 (0.58) 659 (0.41) 289 (0.18) 

800 
3* 

(as planned) 
Minor  

Arterial 
960 500 (0.52) 922 (0.96) 659 (0.69) 289 (0.30) 

NW Richmond Beach Road:  
      East of Dayton Avenue N  

800 
4 

(existing) 
Minor  

Arterial 
1,600 452 (0.28) 729 (0.46) 539 (0.34) 253 (0.16) 

800 
3 (1 WB, 2 EB) 
(as planned) 

Minor  
Arterial 

1,600 EB 
800 WB 

452 (0.28) 729 (0.91) 539 (0.34) 253 (0.32) 

N 185th Street:  
      East of Fremont Avenue N  800 5* 

Minor  
Arterial 

1,760 488 (0.28) 534 (0.30) 495 (0.28) 233 (0.13) 

 

NOTES: Per Lane Capacity was reviewed and agreed to by City of Shoreline staff on 5/15/2014. 

* The center left-turn lane is assumed by Shoreline standards to add 20% of the capacity of a full/through lane. 

Red and bold numbers represent those values greater than a segment V/C of 0.90. 
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Table 26:  Shoreline Corridor Segment Impacts in Phase I 

 

Intersection 

Two-Way Total 

Per Lane Capacity 
Number  
of Lanes 

Functional Classification Directional Capacity 

Urban Center 
PM Peak Volume (V/C) 

Urban Village  
PM Peak Volume (V/C) 

Urban Center 
AM Peak Volume (V/C) 

Urban Village  
AM Peak Volume (V/C) 

EB WB EB WB EB WB EB WB 
Richmond Beach Drive NW:  

      North of NE 196th Street  700 2 Collector 700 145 (0.21) 220 (0.31) 140 (0.20) 223 (0.32) 243 (0.35) 125 (0.18) 242 (0.35) 121 (0.17) 

NW 196th Street:  
      East of Richmond Beach Drive NW  

700 2 Collector 700 142 (0.20) 234 (0.33) 137 (0.20) 237 (0.34) 241 (0.34) 128 (0.18) 240 (0.34) 124 (0.18) 

NW 196th Street:  
     East of 24th Avenue NW  

 

700 
4  

(existing) 
Collector 1,400 178 (0.13) 257 (0.18) 173 (0.12) 260 (0.19) 316 (0.23) 141 (0.1) 316 (0.23) 137 (0.10) 

700 
3* 

(as planned) 
Collector 840 178 (0.21) 257 (0.31) 173 (0.21) 260 (0.31) 316 (0.38) 137 (0.16) 316 (0.38) 137 (0.16) 

NW 195th Street:  
      East of 20th Avenue NW  

800 
4  

(existing) 
Minor  

Arterial 
1,600 413 (0.26) 625 (0.39) 409 (0.26) 628 (0.39) 652 (0.41) 224 (0.14) 652 (0.41) 220 (0.14) 

800 
3*  

(as planned) 
Minor  

Arterial 
960 413 (0.43) 625 (0.65) 409 (0.43) 628 (0.65) 652 (0.68) 224 (0.23) 652 (0.68) 220 (0.23) 

NW Richmond Beach Road:  
      East of 15th Avenue NW  

800 
4  

(existing) 
Minor  

Arterial 
1,600 474 (0.30) 665 (0.42) 469 (0.29) 667 (0.42) 704 (0.44) 266 (0.17) 703 (0.44) 262 (0.16) 

800 
3* 

(as planned) 
Minor  

Arterial 
960 474 (0.49) 665 (0.69) 469 (0.49) 667 (0.69) 704 (0.73) 266 (0.28) 703 (0.73) 262 (0.27) 

NW Richmond Beach Road:  
      East of NW 190th Street  

800 
4  

(existing) 
Minor  

Arterial 
1,600 520 (0.33) 711 (0.44) 515 (0.32) 713 (0.45) 724 (0.45) 280 (0.18) 723 (0.45) 276 (0.17) 

800 
3* 

(as planned) 
Minor  

Arterial 
960 520 (0.54) 711 (0.74) 515 (0.54) 713 (0.74) 724 (0.75) 280 (0.29) 723 (0.75) 276 (0.29) 

NW Richmond Beach Road:  
      East of 8th Avenue NW  

800 
4  

(existing) 
Minor  

Arterial 
1,600 517 (0.32) 879 (0.55) 448 (0.28) 881 (0.55) 746 (0.47) 312 (0.2) 746 (0.47) 308 (0.19) 

800 
3* 

(as planned) 
Minor  

Arterial 
960 517 (0.54) 879 (0.92) 448 (0.47) 881 (0.92) 746 (0.78) 312 (0.33) 746 (0.78) 308 (0.32) 

NW Richmond Beach Road:  
      East of 3rd Avenue NW  

800 
4  

(existing) 
Minor  

Arterial 
1,600 594 (0.37) 1,068 (0.67) 590 (0.37) 1,068 (0.67) 872 (0.55) 361 (0.23) 872 (0.55) 358 (0.22) 

800 
3* 

(as planned) 
Minor  

Arterial 
960 594 (0.62) 1,068 (1.11) 590 (0.61) 1,068 (1.11) 872 (0.91) 361 (0.38) 872 (0.91) 358 (0.37) 

NW Richmond Beach Road:  
      East of Dayton Avenue N  

800 
4  

(existing) 
Minor  

Arterial 
1,600 539 (0.34) 861 (0.54) 535 (0.33) 862 (0.54) 745 (0.47) 319 (0.20) 744 (0.47) 316 (0.20) 

800 
3 (1 WB, 2 EB) 
(as planned) 

Minor  
Arterial 

1,600 EB 
800 WB 

539 (0.34) 861 (1.08) 535 (0.33) 862 (1.08) 745 (0.47) 319 (0.40) 744 (0.47) 316 (0.40) 

N 185th Street:  
      East of Fremont Avenue N  

800 5* 
Minor  

Arterial 
1,760 575 (0.33) 661 (0.38) 571 (0.32) 662 (0.38) 698 (0.40) 296 (0.17) 698 (0.40) 293 (0.17) 

 

NOTES: Per Lane Capacity was reviewed and agreed to by City of Shoreline staff on 5/15/2014. 

  * The center left-turn lane is assumed by Shoreline standards to add 20% of the capacity of a full/through lane. 

     Red and bold numbers represent those values greater than a segment V/C of 0.90. 
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Table 27:  Shoreline Corridor Segment Impacts in Phase II 
 

Intersection 

Two-Way Total 

Per Lane Capacity 
Number  
of Lanes 

Functional Classification Directional Capacity 

Urban Center 
PM Peak Volume (V/C) 

Urban Village  
PM Peak Volume (V/C) 

Urban Center 
AM Peak Volume (V/C) 

Urban Village  
AM Peak Volume (V/C) 

EB WB EB WB EB WB EB WB 
Richmond Beach Drive NW:  

      North of NE 196th Street  700 2 Collector 700 259 (0.37) 325 (0.46) 251 (0.36) 329 (0.47) 316 (0.45) 211 (0.30) 315 (0.45) 207 (0.30) 

NW 196th Street:  
      East of Richmond Beach Drive NW  

700 2 Collector 700 255 (0.36) 339 (0.48) 247 (0.35) 342 (0.49) 313 (0.45) 212 (0.30) 312 (0.45) 208 (0.30) 

NW 196th Street:  
     East of 24th Avenue NW  

 

700 
4  

(existing) 
Collector 1,400 292 (0.21) 359 (0.26) 283 (0.2) 362 (0.26) 387 (0.28) 224 (0.16) 386 (0.28) 220 (0.16) 

700 
3* 

(as planned) 
Collector 840 292 (0.35) 359 (0.43) 283 (0.34) 362 (0.43) 387 (0.46) 224 (0.27) 386 (0.46) 220 (0.26) 

NW 195th Street:  
      East of 20th Avenue NW  

800 
4  

(existing) 
Minor  

Arterial 
1,600 526 (0.33) 729 (0.46) 518 (0.32) 732 (0.46) 729 (0.46) 305 (0.19) 727 (0.45) 301 (0.19) 

800 
3*  

(as planned) 
Minor  

Arterial 
960 526 (0.55) 729 (0.76) 518 (0.54) 732 (0.76) 729 (0.76) 305 (0.32) 727 (0.76) 301 (0.31) 

NW Richmond Beach Road:  
      East of 15th Avenue NW  

800 
4  

(existing) 
Minor  

Arterial 
1,600 565 (0.35) 747 (0.47) 557 (0.35) 749 (0.47) 775 (0.48) 325 (0.20) 774 (0.48) 321 (0.20) 

800 
3* 

(as planned) 
Minor  

Arterial 
960 565 (0.59) 747 (0.78) 557 (0.58) 749 (0.78) 775 (0.81) 325 (0.34) 774 (0.81) 321 (0.33) 

NW Richmond Beach Road:  
      East of NW 190th Street  

800 
4  

(existing) 
Minor  

Arterial 
1,600 611 (0.38) 793 (0.50) 603 (0.38) 795 (0.50) 794 (0.50) 338 (0.21) 793 (0.50) 334 (0.21) 

800 
3* 

(as planned) 
Minor  

Arterial 
960 611 (0.64) 793 (0.83) 603 (0.63) 795 (0.83) 794 (0.83) 338 (0.35) 793 (0.83) 334 (0.35) 

NW Richmond Beach Road:  
      East of 8th Avenue NW  

800 
4  

(existing) 
Minor  

Arterial 
1,600 607 (0.38) 963 (0.60) 600 (0.38) 964 (0.60) 809 (0.51) 368 (0.23) 808 (0.51) 364 (0.23) 

800 
3* 

(as planned) 
Minor  

Arterial 
960 607 (0.63) 963 (1.00) 600 (0.63) 964 (1.00) 809 (0.84) 368 (0.38) 808 (0.84) 364 (0.38) 

NW Richmond Beach Road:  
      East of 3rd Avenue NW  

800 
4  

(existing) 
Minor  

Arterial 
1,600 663 (0.41) 1,134 (0.71) 657 (0.41) 1,134 (0.71) 1,006 (0.63) 394 (0.25) 933 (0.58) 391 (0.24) 

800 
3* 

(as planned) 
Minor  

Arterial 
960 663 (0.69) 1,134 (1.18) 657 (0.68) 1,134 (1.18) 1,006 (1.05) 394 (0.41) 933 (0.97) 391 (0.41) 

NW Richmond Beach Road:  
      East of Dayton Avenue N  

800 
4  

(existing) 
Minor  

Arterial 
1,600 602 (0.38) 913 (0.57) 596 (0.37) 913 (0.57) 802 (0.50) 348 (0.22) 801 (0.50) 344 (0.22) 

800 
3 (1 WB, 2 EB) 
(as planned) 

Minor  
Arterial 

1,600 EB 
800 WB 

602 (0.38) 913 (1.14) 596 (0.37) 913 (1.14) 802 (0.50) 348 (0.44) 801 (0.50) 344 (0.43) 

N 185th Street:  
      East of Fremont Avenue N  

800 5* 
Minor  

Arterial 
1,760 636 (0.36) 707 (0.40) 630 (0.36) 706 (0.4) 754 (0.43) 324 (0.18) 753 (0.43) 321 (0.18) 

 

NOTES: Per Lane Capacity was reviewed and agreed to by City of Shoreline staff on 5/15/2014. 

  * The center left-turn lane is assumed by Shoreline standards to add 20% of the capacity of a full/through lane. 

Red and bold numbers represent those values greater than a segment V/C of 0.90. 
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Table 28:  Shoreline Corridor Segment Impacts in Phase III 
 

Intersection 

Two-Way Total 

Per Lane Capacity 
Number  
of Lanes 

Functional Classification Directional Capacity 

Urban Center 
PM Peak Volume (V/C) 

Urban Village  
PM Peak Volume (V/C) 

Urban Center 
AM Peak Volume (V/C) 

Urban Village  
AM Peak Volume (V/C) 

EB WB EB WB EB WB EB WB 
Richmond Beach Drive NW:  

      North of NE 196th Street  700 2 Collector 700 350 (0.50) 496 (0.71) 330 (0.47) 476 (0.68) 510 (0.73) 301 (0.43) 486 (0.69) 290 (0.41) 

NW 196th Street:  
      East of Richmond Beach Drive NW  

700 2 Collector 700 345 (0.49) 509 (0.73) 325 (0.46) 489 (0.7) 507 (0.72) 300 (0.43) 483 (0.69) 291 (0.42) 

NW 196th Street:  
     East of 24th Avenue NW  

 

700 
4  

(existing) 
Collector 1,400 380 (0.27) 530 (0.38) 360 (0.26) 510 (0.36) 583 (0.42) 313 (0.22) 559 (0.4) 302 (0.22) 

700 
3* 

(as planned) 
Collector 840 380 (0.45) 530 (0.63) 360 (0.43) 510 (0.61) 583 (0.69) 313 (0.37) 559 (0.67) 302 (0.36) 

NW 195th Street:  
      East of 20th Avenue NW  

800 
4  

(existing) 
Minor  

Arterial 
1,600 618 (0.39) 903 (0.56) 598 (0.37) 883 (0.55) 926 (0.58) 394 (0.25) 903 (0.56) 383 (0.24) 

800 
3*  

(as planned) 
Minor  

Arterial 
960 618 (0.64) 903 (0.94) 598 (0.62) 883 (0.92) 926 (0.96) 394 (0.41) 903 (0.94) 383 (0.4) 

NW Richmond Beach Road:  
      East of 15th Avenue NW  

800 
4  

(existing) 
Minor  

Arterial 
1,600 648 (0.41) 914 (0.57) 691 (0.43) 893 (0.56) 971 (0.61) 408 (0.26) 947 (0.59) 398 (0.25) 

800 
3* 

(as planned) 
Minor  

Arterial 
960 648 (0.68) 914 (0.95) 691 (0.72) 893 (0.93) 971 (1.01) 408 (0.43) 947 (0.99) 398 (0.41) 

NW Richmond Beach Road:  
      East of NW 190th Street  

800 
4  

(existing) 
Minor  

Arterial 
1,600 696 (0.44) 960 (0.6) 677 (0.42) 939 (0.59) 991 (0.62) 421 (0.26) 967 (0.6) 411 (0.26) 

800 
3* 

(as planned) 
Minor  

Arterial 
960 696 (0.73) 960 (1.00) 677 (0.71) 939 (0.98) 991 (1.03) 421 (0.44) 967 (1.01) 411 (0.43) 

NW Richmond Beach Road:  
      East of 8th Avenue NW  

800 
4  

(existing) 
Minor  

Arterial 
1,600 692 (0.43) 1,130 (0.71) 673 (0.42) 1,081 (0.68) 1,004 (0.63) 451 (0.28) 978 (0.61) 441 (0.28) 

800 
3* 

(as planned) 
Minor  

Arterial 
960 692 (0.72) 1,130 (1.18) 673 (0.7) 1,081 (1.13) 1,004 (1.05) 451 (0.47) 978 (1.02) 441 (0.46) 

NW Richmond Beach Road:  
      East of 3rd Avenue NW  

800 
4  

(existing) 
Minor  

Arterial 
1,600 743 (0.46) 1,294 (0.81) 717 (0.45) 1,250 (0.78) 1,133 (0.71) 460 (0.29) 1,106 (0.69) 451 (0.28) 

800 
3* 

(as planned) 
Minor  

Arterial 
960 743 (0.77) 1,294 (1.35) 717 (0.75) 1,250 (1.30) 1,133 (1.18) 460 (0.48) 1,106 (1.15) 451 (0.47) 

NW Richmond Beach Road:  
      East of Dayton Avenue N  

800 
4  

(existing) 
Minor  

Arterial 
1,600 675 (0.42) 1,053 (0.66) 651 (0.41) 1,038 (0.65) 989 (0.62) 408 (0.26) 964 (0.6) 400 (0.25) 

800 
3 (1 WB, 2 EB) 
(as planned) 

Minor  
Arterial 

1,600 EB 
800 WB 

675 (0.42) 1,053 (1.32) 651 (0.41) 1,038 (1.30) 989 (0.62) 408 (0.51) 964 (0.60) 400 (0.50) 

N 185th Street:  
      East of Fremont Avenue N  800 5* 

Minor  
Arterial 

1,760 708 (0.40) 844 (0.48) 685 (0.39) 829 (0.47) 939 (0.53) 383 (0.22) 914 (0.52) 375 (0.21) 

 

NOTES: Per Lane Capacity was reviewed and agreed to by City of Shoreline staff on 5/15/2014. 

* The center left-turn lane is assumed by Shoreline standards to add 20% of the capacity of a full/through lane. 

Red and bold numbers represent those values greater than a segment V/C of 0.90. 
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Table 29:  Shoreline Corridor Segment Impacts in Phase IV 
 

Intersection 

Two-Way Total 

Per Lane Capacity 
Number  
of Lanes 

Functional Classification Directional Capacity 

Urban Center 
PM Peak Volume (V/C) 

Urban Village  
PM Peak Volume (V/C) 

Urban Center 
AM Peak Volume (V/C) 

Urban Village  
AM Peak Volume (V/C) 

EB WB EB WB EB WB EB WB 
Richmond Beach Drive NW:  

      North of NE 196th Street  700 2 Collector 700 388 (0.55) 573 (0.82) 352 (0.50) 510 (0.73) 587 (0.84) 326 (0.47) 532 (0.76) 288 (0.41) 

NW 196th Street:  
      East of Richmond Beach Drive NW  

700 2 Collector 700 383 (0.55) 586 (0.84) 347 (0.50) 523 (0.75) 584 (0.83) 327 (0.47) 529 (0.76) 289 (0.41) 

NW 196th Street:  
     East of 24th Avenue NW  

 

700 
4  

(existing) 
Collector 1,400 418 (0.30) 608 (0.43) 382 (0.27) 545 (0.39) 661 (0.47) 337 (0.24) 606 (0.43) 317 (0.23) 

700 
3* 

(as planned) 
Collector 840 418 (0.50) 608 (0.72) 382 (0.45) 545 (0.65) 661 (0.79) 337 (0.40) 606 (0.72) 317 (0.38) 

NW 195th Street:  
      East of 20th Avenue NW  

800 
4  

(existing) 
Minor  

Arterial 
1,600 659 (0.41) 986 (0.62) 623 (0.39) 922 (0.58) 1,009 (0.63) 419 (0.26) 953 (0.60) 399 (0.25) 

800 
3*  

(as planned) 
Minor  

Arterial 
960 659 (0.69) 986 (1.03) 623 (0.65) 922 (0.96) 1,009 (1.05) 419 (0.44) 953 (0.99) 399 (0.42) 

NW Richmond Beach Road:  
      East of 15th Avenue NW  

800 
4  

(existing) 
Minor  

Arterial 
1,600 690 (0.43) 998 (0.62) 655 (0.41) 934 (0.58) 1,056 (0.66) 434 (0.27) 1,000 (0.63) 414 (0.26) 

800 
3* 

(as planned) 
Minor  

Arterial 
960 690 (0.72) 998 (1.04) 655 (0.68) 934 (0.97) 1,056 (1.10) 434 (0.45) 1,000 (1.04) 414 (0.43) 

NW Richmond Beach Road:  
      East of NW 190th Street  

800 
4  

(existing) 
Minor  

Arterial 
1,600 738 (0.46) 1,045 (0.65) 703 (0.44) 981 (0.61) 1,076 (0.67) 448 (0.28) 1,020 (0.64) 428 (0.27) 

800 
3* 

(as planned) 
Minor  

Arterial 
960 738 (0.77) 1,045 (1.09) 703 (0.73) 981 (1.02) 1,076 (1.12) 448 (0.47) 1,020 (1.06) 428 (0.45) 

NW Richmond Beach Road:  
      East of 8th Avenue NW  

800 
4  

(existing) 
Minor  

Arterial 
1,600 734 (0.46) 1,214 (0.76) 699 (0.44) 1,131 (0.71) 1,083 (0.68) 476 (0.30) 1,029 (0.64) 457 (0.29) 

800 
3* 

(as planned) 
Minor  

Arterial 
960 734 (0.76) 1,214 (1.26) 699 (0.73) 1,131 (1.18) 1,083 (1.13) 476 (0.50) 1,029 (1.07) 457 (0.48) 

NW Richmond Beach Road:  
      East of 3rd Avenue NW  

800 
4  

(existing) 
Minor  

Arterial 
1,600 782 (0.49) 1,380 (0.86) 765 (0.48) 1,289 (0.81) 1,212 (0.76) 485 (0.30) 1,154 (0.72) 468 (0.29) 

800 
3* 

(as planned) 
Minor  

Arterial 
960 782 (0.81) 1,380 (1.44) 765 (0.80) 1,289 (1.34) 1,212 (1.26) 485 (0.51) 1,154 (1.20) 468 (0.49) 

NW Richmond Beach Road:  
      East of Dayton Avenue N  

800 
4  

(existing) 
Minor  

Arterial 
1,600 707 (0.44) 1,134 (0.71) 679 (0.42) 1,081 (0.68) 1,064 (0.67) 430 (0.27) 1,009 (0.63) 414 (0.26) 

800 
3 (1 WB, 2 EB) 
(as planned) 

Minor  
Arterial 

1,600 EB 
800 WB 

707 (0.44) 1,134 (1.42) 679 (0.42) 1,081 (1.35) 1,064 (0.67) 430 (0.54) 1,009 (0.63) 414 (0.52) 

N 185th Street:  
      East of Fremont Avenue N  

800 5* 
Minor  

Arterial 
1,760 740 (0.42) 919 (0.52) 712 (0.40) 867 (0.49) 1,012 (0.57) 403 (0.23) 957 (0.54) 388 (0.22) 

 

NOTES: Per Lane Capacity was reviewed and agreed to by City of Shoreline staff on 5/15/2014. 

* The center left-turn lane is assumed by Shoreline standards to add 20% of the capacity of a full/through lane. 

Red and bold numbers represent those values greater than a segment V/C of 0.90. 
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3.2. Transit Impacts 

High-density urban residential projects like the Point Wells Development create significant transit demand 
by virtue of the lower car ownership rates and travel choices of the owners and tenants of mid and high rise 
residential developments. 

3.2.1. Impacts to Existing Bus Transit Service 

The demand for transit service created by the development will exceed the capacity of the current 
Metro bus service on NW Richmond Beach Road, resulting in overcrowded busses and unserved 
demand if services are not increased.  The BRT service on SR 99 does have additional capacity, but 
access to it from the Project is constrained by the existing service on NW Richmond Beach Road. 

3.2.2. Impacts to Future Bus Transit Service 

Transit service is scaled to match demand as determined by the local transit agency. The Project is 
proposing a transit hub within the Urban Plaza to integrate bus and (if applicable) commuter rail service 
on site for both residents and the Richmond Beach community. 

3.2.3. Impacts to Existing Commuter Rail Service 

Sounder commuter rail services from the north to Seattle currently have excess capacity; however, there 
is no rail stop on the site, with the nearest stop located in Edmonds.  

3.2.4. Impacts to Future Commuter Rail Service 

The Project is proposing a transit hub at the Urban Village to integrate bus and (if applicable) commuter 
rail service on site for both residents and the Richmond Beach community. The Sounder commuter rail 
system could accommodate significant demand from the Point Wells Development without service 
expansion. Additional demand could be accommodated with the expansion of the commuter rail service 
as already planned by Sound Transit. The provision of increased bus transit service on Richmond Beach 
Drive NW could also increase commuter rail demand by providing access to the station via bus for 
residents along NW Richmond Beach Road. 
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4. Mitigation of Traffic Impacts 

Point Wells project trips utilize a number of local roadways and state facilities, traveling to both Snohomish 
County and King County, including other local cities and towns within each county (Snohomish: Edmonds, 
Woodway, Everett, Lynnwood, etc.; King: Shoreline, Seattle, etc.). As such, there are a number of potential 
mitigation strategies that may be employed to mitigate the impacts of increased traffic as a result of the 
Project. 

4.1. Intersection Mitigation 

Impacts to the intersections have been identified for each phase of the Project. Table 17 through Table 24 
illustrates the proposed intersection mitigation of Project-related impacts for those intersections that are 
calculated to operate below LOS standards for the applicable jurisdiction.  
 
The proportion of site-generated traffic to total intersection traffic has been computed to provide the 
reader with a sense of the relative contribution of site traffic to each intersection. Intersections have been 
identified as to primary jurisdiction as well. In many cases, the proportion of site-generated traffic to total 
intersection traffic is very low. In some cases, particularly near the site access on Richmond Beach Drive, the 
proportion of site-generated traffic is relatively high. Some intersections have been shown to fail the LOS 
requirement as a result of background growth even without the Point Wells project. The LOS at these 
intersections will worsen with the addition of Point Wells traffic. Costs to mitigate impacts should be 
proportional based upon the relative benefits to background traffic growth and Project-generated traffic.  
 
Mitigation of LOS-failing intersections includes a combination of modifying the layout of stop sign-controlled 
intersections, adding signalization at existing stop sign-controlled intersections, modifying the timing of 
existing signalized intersections, and adding turn lanes or additional through lanes at existing intersections.  
 

Since proportional mitigation of impacts is based on traffic volume, the developer could provide direct 

construction improvements of its proportional share of each of the affected projects, or it could pay the 

proportional mitigation shares in lieu of direct improvements. Table 30 through Table 33 estimate the 

proportional mitigation share for Phases I-IV, respectively. The proportional mitigation share would 

constitute mitigation of all ordinary capacity-related traffic impacts at locations away from the site. 

 
Table 30:  Intersection Proportional Mitigation Share - Phase I 

Urban Center  

No. Intersection Jurisdiction 
Failing 
Peak 

Site 
Trips  

Total 
Volume 

Proportional 
Share 

Analysis 
Scenario 

15 244
th

 St SW & Fremont Ave N Shoreline PM 27 1,462 1.8% 27 

37 244
th

 St SW & Meridian Ave N WSDOT PM 6 4,387 0.1% 27 

47 N 175
th

 St & I-5 SB Off-Ramp WSDOT PM 118 2,882 4.1% 27 

          

Urban Village  

No. Intersection Jurisdiction 
Failing 
Peak 

Site 
Trips  

Total 
Volume 

Proportional 
Share 

Analysis 
Scenario 

15 244
th

 St SW & Fremont Ave N Shoreline PM 28 1,463 1.9% 35 

37 244
th

 St SW & Meridian Ave N WSDOT PM 6 4,387 0.1% 35 

47 N 175
th

 St & I-5 SB Off-Ramp WSDOT PM 108 2,872 3.8% 35 
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Table 31:  Intersection Proportional Mitigation Share - Phase II 

Urban Center  

No. Intersection Jurisdiction 
Failing 
Peak 

Site 
Trips  

Total 
Volume 

Proportional 
Share 

Analysis 
Scenario 

8 N Richmond Beach Rd & 8
th

 Ave NW 
(3-lane RBR scenario only) 

Shoreline AM 420 1,596 26.3% 4 

15 244
th

 St SW & Fremont Ave N Shoreline PM 46 1,498 3.1% 29 

20 Carlyle Hall Rd & Dayton Ave N Shoreline AM 16 1,181 1.4% 4 

37 244
th

 St SW & Meridian Ave N WSDOT PM 10 4,447 0.2% 29 

41 N 185
th

 St & SR 99 WSDOT AM 329 3,363 9.8% 4 

47 N 175
th

 St & I-5 SB Off-Ramp WSDOT PM 184 2,984 6.2% 29 

          

Urban Village  

No. Intersection Jurisdiction 
Failing 
Peak 

Site 
Trips  

Total 
Volume 

Proportional 
Share 

Analysis 
Scenario 

8 N Richmond Beach Rd & 8
th

 Ave NW 
(3-lane RBR scenario only) 

Shoreline AM 415 1,591 26.1% 12 

15 244
th

 St SW & Fremont Ave N Shoreline PM 47 1,499 3.1% 37 

20 Carlyle Hall Rd & Dayton Ave N Shoreline AM 16 1,181 1.4% 12 

37 244
th

 St SW & Meridian Ave N WSDOT PM 13 4,450 0.3% 37 

41 N 185
th

 St & SR 99 WSDOT AM 325 3,359 9.7% 12 

47 N 175
th

 St & I-5 SB Off-Ramp WSDOT PM 191 2,991 6.4% 37 

 

Table 32:  Intersection Proportional Mitigation Share - Phase III 

Urban Center  

No. Intersection Jurisdiction 
Failing 
Peak 

Site 
Trips  

Total 
Volume 

Proportional 
Share 

Analysis 
Scenario 

8 N Richmond Beach Rd & 8
th

 Ave NW 
(3-lane RBR scenario only) 

Shoreline AM 693 1,879 36.9% 6 

15 244
th

 St SW & Fremont Ave N Shoreline PM 53 1,523 3.5% 31 

20 Carlyle Hall Rd & Dayton Ave N Shoreline AM 29 1,207 2.4% 6 

37 244
th

 St SW & Meridian Ave N WSDOT PM 17 4,507 0.4% 31 

39 228
th

 St SW & SR 99 WSDOT AM 62 2,460 2.5% 6 

41 N 185
th

 St & SR 99 WSDOT AM 565 3,635 15.5% 6 

47 N 175
th

 St & I-5 SB Off-Ramp WSDOT PM 267 3,099 8.6% 31 

          

Urban Village  

No. Intersection Jurisdiction 
Failing 
Peak 

Site 
Trips  

Total 
Volume 

Proportional 
Share 

Analysis 
Scenario 

8 N Richmond Beach Rd & 8
th

 Ave NW 
(3-lane RBR scenario only) 

Shoreline AM 658 1,848 35.6% 14 

15 244
th

 St SW & Fremont Ave N Shoreline PM 52 1,522 3.4% 39 

20 Carlyle Hall Rd & Dayton Ave N Shoreline AM 27 1,205 2.2% 14 

37 244
th

 St SW & Meridian Ave N WSDOT PM 23 4,513 0.5% 39 

39 228
th

 St SW & SR 99 WSDOT AM 59 2,457 2.4% 14 

41 N 185
th

 St & SR 99 WSDOT AM 530 3,600 14.7% 14 

47 N 175
th

 St & I-5 SB Off-Ramp WSDOT PM 239 3,071 7.8% 39 
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Table 33:  Intersection Proportional Mitigation Share - Phase IV 

Urban Center  

No. Intersection Jurisdiction 
Failing 
Peak 

Site 
Trips  

Total 
Volume 

Proportional 
Share 

Analysis 
Scenario 

8 N Richmond Beach Rd & 8
th

 Ave NW 
(3-lane RBR scenario only) 

Shoreline AM 794 1,995 39.8% 8 

15 244
th

 St SW & Fremont Ave N Shoreline PM 58 1,546 3.8% 33 

20 Carlyle Hall Rd & Dayton Ave N Shoreline AM 33 1,226 2.7% 8 

37 244
th

 St SW & Meridian Ave N WSDOT AM 29 3,290 0.9% 8 

37 244
th

 St SW & Meridian Ave N WSDOT PM 22 4,567 0.5% 33 

39 228
th

 St SW & SR 99 WSDOT AM 87 2,517 3.5% 8 

41 N 185
th

 St & SR 99 WSDOT AM 650 3,760 17.3% 8 

42 N 175
th

 St & SR 99 WSDOT AM 628 3,975 15.8% 8 

47 N 175
th

 St & I-5 SB Off-Ramp WSDOT PM 340 3,208 10.6% 33 

          

Urban Village  

No. Intersection Jurisdiction 
Failing 
Peak 

Site 
Trips  

Total 
Volume 

Proportional 
Share 

Analysis 
Scenario 

8 N Richmond Beach Rd & 8
th

 Ave NW 
(3-lane RBR scenario only) 

Shoreline AM 719 1,922 37.4% 16 

15 244
th

 St SW & Fremont Ave N Shoreline PM 49 1,537 3.2% 41 

20 Carlyle Hall Rd & Dayton Ave N Shoreline AM 29 1,222 2.4% 16 

37 244
th

 St SW & Meridian Ave N WSDOT AM 30 3,291 0.9% 16 

37 244
th

 St SW & Meridian Ave N WSDOT PM 20 4,565 0.4% 41 

39 228
th

 St SW & SR 99 WSDOT AM 74 2,504 3.0% 16 

41 N 185
th

 St & SR 99 WSDOT AM 579 3,689 15.7% 16 

47 N 175
th

 St & I-5 SB Off-Ramp WSDOT PM 321 3,189 10.1% 41 

 

4.2. Roadway Mitigation 

The MOU between Shoreline and BSRE identified two corridors which required specific study to identify, 
prepare, and recommend improvements. The two corridors are Richmond Beach Drive NW/NW 196th Street 
(Segment A), and NW Richmond Beach Road (Segment B). The study of these corridors identified where 
roadway capacity improvements, non-motorized enhancements, traffic calming techniques, safety 
upgrades, and functionality changes would be required to maintain the roadway for current residents and 
for those of the Point Wells Development. The overall goal of the roadway mitigation improvements is to 
keep the neighborhood character and mitigate traffic impacts, while focusing on safety and functionality. 
 
Section 4.5 Transportation Corridor Study (TCS) identifies the process by which the study of the Richmond 
Beach Drive and Richmond Beach Road corridors was conducted.  An outcome of the TCS was the 
identification of specific roadway mitigation improvements to be made to Segment A as a result of increased 
traffic due to the Project. Figure 5 through Figure 7 illustrate those proposed roadway section 
improvements that were preferred by City staff and achieved consensus from the public during the TCS 
public workshop process. Roadway and intersection LOS analysis of the Build roadway network incorporated 
the roadway improvements proposed for Segment A, and are shown in Figure 5 through Figure 7.    
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The Richmond Beach Drive NW corridor directly connects to the Point Wells facility. The desired outcome is 
to keep this segment of the roadway suited for slow-moving traffic while maintaining safety and access to 
those currently living along the corridor.  
 
The established public right-of-way width and existing development along the corridor limit street widening 
options. The forecasted traffic volumes indicate that a two-lane road section, including pedestrian facilities 
on one side of the road, and locations for mailbox pullouts, will accommodate the Project-generated trips. 
Additional considerations include maintaining the safe operation of existing driveways and providing 
sufficient width for emergency vehicles.   
 
The preferred Richmond Beach Drive NW roadway mitigation includes the following elements: 

 Two 12-foot lanes 

 Two 3-foot shoulders 

 Curb and gutter along each side of the roadway 

 A 4-foot amenity zone on the west side of the roadway (for mailboxes, utilities, guardrail, and/or 
retaining walls) 

 One 8 to 10-foot walkway on the east side of the roadway 

 An amenity zone between the roadway and the walkway on the east side that varies in width 
between 2 and 5-feet (except north of 204th Street NW where the amenity zone was removed 
due to existing right-of-way constraints) 

 Mailbox pullouts (where applicable), 6 feet wide 
 

The preferred NW 196th Street roadway mitigation includes the following elements: 

 Two 12-foot lanes 

 Two 3-foot shoulders 

 Curb and gutter along each side of the roadway 

 A 5-foot amenity zone on each side of the roadway (for mailboxes, utilities, and/or walls) 

 A 6-foot sidewalk on each side of the roadway 
 

Conceptual designs of the preferred roadway sections for Segment A were developed based upon direct 
feedback received during neighborhood meetings/workshops from Shoreline staff and residents of the 
neighborhood adjacent to the Project site who are serviced by the corridor.  Selected plan views of the 
proposed roadway sections for Richmond Beach Drive and NW 196th Street are shown in Figure 8 through 
Figure 14.  
 
Figure 15 and Figure 16 illustrate the related proposed roadway and intersection improvements to 
intersections #4 (NW 196th Street and 20th Avenue NW), #5 (NW 195th Street and 15th Avenue NW), and #6 
(N Richmond Beach Road and 15th Driveway) of the Segment B corridor, which correspond to Figure 17 that 
illustrates the existing 4-lane roadway section. 
 
Figure 18 illustrates the planned 3-lane roadway section, and Figure 19 through Figure 25 illustrate the 
related proposed roadway and intersection improvements to intersections. 
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Figure 5:  Richmond Beach Drive – Proposed Two Lane Sections 
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Figure 6:  Richmond Beach Drive – Proposed Two Lane Sections with Walls 
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Figure 7:  NW 196th Street – Proposed Two Lane Section 
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Figure 8:  Richmond Beach Drive – Proposed Plan at NW 197th Street 
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Figure 9:  Richmond Beach Drive – Proposed Plan at NW 198th Street 
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Figure 10:  Richmond Beach Drive – Proposed Plan at NW 202nd Place 
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Figure 11:  Richmond Beach Drive – Proposed Plan at NW 204th Street 
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Figure 12:  NW 196th Street – Proposed Plan at Richmond Beach Drive 
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Figure 13:  NW 196th Street – Proposed Plan at 26th Avenue NW 
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Figure 14:  NW 196th Street – Proposed Plan at 24th Avenue NW – Connecting to a 4-Lane RBR Corridor 
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Figure 15:  NW 196th Street and 20th Avenue NW – Proposed Plan with a 4-Lane RBR Corridor 
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Figure 16:  NW 195th Street & 15th Ave NW and Richmond Beach Road & 15th Ave NW – Proposed Plan with a 4-Lane RBR 
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Figure 17:  RBR Corridor – Existing 4-Lane Section 
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Figure 18:  RBR Corridor – Planned 3-Lane Section 
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Figure 19:  NW 196th Street – Proposed Plan at 24th Avenue NW – Connecting to a 3-Lane RBR Corridor 
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Figure 20:  NW 196th Street and 20th Avenue NW – Proposed Plan with a 3-Lane RBR Corridor 
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Figure 21:  NW 195th Street & 15th Ave NW and Richmond Beach Road & 15th Ave NW – Proposed Plan with a 3-Lane RBR 
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Figure 22:  Richmond Beach Road & 8th Ave NW – Proposed Plan with a 3-Lane RBR 
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Figure 23:  Richmond Beach Road & 3rd Ave NW – Proposed Plan with a 3-Lane RBR 
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Figure 24:  Richmond Beach Road & Dayton Avenue – Proposed Plan with a 3-Lane RBR 
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Figure 25:  Richmond Beach Road & Fremont Avenue N – Proposed Plan with a 3-Lane RBR 
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4.3. Transit Enhancements 

The site requires transit service beyond what is currently available on Richmond Beach Drive NW. The 
Project proposes to provide transit facilities within the Upper Village at the site access on Richmond Beach 
Drive NW to support both bus transit. The ability to provide between 3,081 (Alternative 1, Urban Center) 
and 2,600 (Alternative 2, Urban Village) high-density residential units within an easy walk to a bus transit 
center (provided by the Project, see Attachment V, Owner’s Commitment to Supplemental Transit Service, 
of Appendix B, Methods and Assumptions) is a unique opportunity in the region.  
 
An increase in bus service between Richmond Beach Drive NW and SR 99 will be required to serve the 
Project.  Significant bus transit service including BRT is already present on SR 99. The increased bus service 
requirements are necessary to connect the site to SR 99 and to a planned light rail station on 185th.  This 
increase in bus service will provide additional transit access for existing Shoreline residents along the 
Richmond Beach corridor as well. 

4.4. Non-Motorized Enhancements 

The increase in vehicular traffic on Richmond Beach Drive NW and NW Richmond Beach Road resulting from 
the Point Wells project warrants enhancements for non-motorized users of the corridor.  
 
Existing development patterns create challenges for much of the length of Richmond Beach Drive NW, which 
resulted in a preferred roadway section that included a shared bicycle/auto roadway with a single 
pedestrian facility on the east side of the roadway. Illustrations of this proposed facility are shown in Figure 
5 through Figure 11.  Figure 12 though Figure 14 illustrate the proposed non-motorized enhancements 
along 196th Street NW.  The outcomes of the TCS process resulted in concepts integrating the vehicle and 
non-motorized elements of the corridor.  

4.5. Transportation Corridor Study  

As outlined in the MOU between Shoreline and the Project Owner, a TCS was conducted between January 
2014 and April 2014 that focused on the Project’s transportation impacts to the Shoreline community. The 
study looked at forecasted traffic volume increases resulting from the Project, forecasted delay at 
intersections affected by the Project, safety issues for pedestrians and bicyclists, as well as potential 
infrastructure improvements to Shoreline’s transportation network as mitigation for the proposed Project.   
 
Traffic analysis prepared for the Project’s Expanded TIA dated March 2011 was updated for the TCS in 
response to feedback received from Shoreline, Woodway, and WSDOT and as part of the MOU. The updated 
analysis and TCS was used to prepare for the public workshops hosted by Shoreline.  Feedback received 
from Shoreline staff and the public during the TCS study and workshop process has been incorporated into 
this document.  
 
The traffic analysis for the TCS focused on the corridor between the Project site and Aurora Avenue N 
(SR 99) located along Richmond Beach Drive NW – NW 196th Street – NW 195th Street – NW Richmond Beach 
Road – N 185th Street.  For the workshops, and as described in the MOU, the corridor was divided into 
Segment A (Richmond Beach Drive NW – NW 196th Street) and Segment B (NW 195th Street – NW Richmond 
Beach Road – N 185th Street), as shown in Figure 26.  
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Figure 26:  TCS Project Area 

 

 

4.5.1. Transportation Corridor Study Workshops 

Shoreline hosted a series of seven (7) public workshop meetings between February 2014 and April 2014 
to provide the community an opportunity to learn more about the transportation elements associated 
with the Project and to provide input on them. As part of the workshop process, Shoreline provided a 
third party facilitator to facilitate the events. The objective of the workshops was to develop consensus 
with respect to the community’s preferred improvements to the connecting corridors. 
 
The workshop meetings were divided in focus between Segment A and Segment B.  Segment A meetings 
were held on February 12, February 26, March 13, and April 3. Segment B meetings were held on March 
19 and April 1. There was a final wrap-up meeting for both segments on April 16. Materials from those 
workshops are included in Appendix H. An outline of workshop material documents prepared for and/or 
as a result of each of the meetings is included in the appendix and are listed as follows: 
 
Wednesday, February 12, 2014 (at City Hall) 
Segment A – Meeting #1: Overview and Identifying Issues 

 Segment A, Workshop #1 Meeting Summary  

 PowerPoint presentation 

 Comments and suggestions from stations 

 Comment forms and letters 

 Additional emails and letters 
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Wednesday, February 26, 2014 (at City Hall) 
Segment A – Meeting #2: Confirmation and Prioritization of Issues 

 Segment A, Workshop #2 Meeting Summary 

 PowerPoint presentation 

 Comments and suggestions from stations 

 Comment forms and letters 
 
Thursday, March 13, 2014 (at City Hall) 
Segment A – Meeting #3: Review Proposed Design Options 

 Segment A, Workshop #3 Meeting Summary 

 PowerPoint presentation 

 RBD Plan Exhibit Option 1 

 RBD Plan Exhibit Option 2 

 RBD Plan Exhibit Option 3 

 RBD Plan Exhibit Option 4 

 Option 1 - 3 Drawing 

 Option 4a - c Drawing 

 NW 196th Plan Exhibit Option 1 

 NW 196th Street Option Drawing 

 Comments and suggestions from stations 

 Comment forms and letters 

 Recommended Options for RBD_Option 4c Signatures  
 
Wednesday, March 19, 2014 (at City Hall) 
Segment B – Meeting #1: Understanding and Prioritizing Issues 

 Segment B, Workshop #4 Meeting Summary 

 PowerPoint presentation 

 Comments and suggestions from stations 

 Comment Forms and Letters 
 
Tuesday, April 1, 2014 (at City Hall) 
Segment B – Meeting #2: Review Proposed Design Options 

 Segment B, Workshop #5 Meeting Summary 

 PowerPoint presentation 

 RBD Plan Exhibit Option 1 [PDF - 32 MB] 

 RBD Plan Exhibit Option 2 [PDF - 11 MB] 

 RBD Plan Exhibit Option 3 [PDF - 32 MB] 

 RBD Plan Exhibit Option 4 [PDF - 11 MB] 

 Comments and suggestions from stations 

 Comment forms  

 Letters and emails 
 
Thursday, April 3, 2014 (at Richmond Beach Library) 
Segment A – Open House to Review the Proposed Design Options 

 Comments and suggestions  

 Comment forms 

 Additional comments (April 14) 
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Wednesday, April 16, 2014 (at City Hall)  
Segments A & B – Final Wrap-Up Meeting 

 PowerPoint presentation 

 RB Drive_exhibits_2-lane [PDF - 6.7 MB] 

 RB_Drive sections_2-lane 

 RB_Drive sections_2-lane 

 NW 196th section_2-lane 

 NW 196th Street Rollplot_2-lane [PDF - 4.4 MB] 

 RB Road_exhibits_3-Lane-2 [PDF - 11 MB] 

 RB Road_exhibits_3-Lane  [PDF - 33 MB] 

 Comments and suggestions  

 Comment Forms 

 Letters and emails 

 Additional letters, emails, and forms 

4.5.2. Transportation Corridor Design 

The corridor concept design process involved Shoreline staff and incorporated feedback received 
from the public during and after the workshop events.  Specific design concepts prepared for the 
workshops are included within the meeting materials included in Appendix H.  
 
A general consensus was achieved on improvements associated with Segment A based upon a 
review of the feedback received from the public during and after the workshops.  The City’s 
preferred alternative for Segment A involved improving the existing Richmond Beach Drive and NW 
196th Street corridors to include pedestrian walkways, while maintaining the same number of 
vehicular lanes.   
 
A general consensus was not achieved on improvements associated with Segment B as a result of 
the workshop process based upon a review of the feedback received from the public during and 
after the workshops.  The City’s preferred alternative for Segment B involved converting the existing 
four-lane section to three lanes with on-street bike lanes in each direction. Some members of the 
public welcomed the City’s preferred alternative, and some members of the public did not. There 
were elements of the proposed improvements that were common to both the 4-lane and 3-lane 
alternative, which included adding a traffic signal to the corridor intersections with 20th Avenue NW 
and 15th Avenue NW. Written comments provided by the public during and after the public 
meetings are included in Appendix H.   
 
Alternate roadway sections that reduce the number of through lanes in either direction along the 
Richmond Beach Road corridor (Segment B) from two lanes to one would significantly change the 
volume to capacity (V/C) calculations for that corridor, with the calculated capacity of the corridor 
effectively reduced by half.  Although the LOS calculations for the intersections in the Build 
condition along the Segment B corridor indicate that a three-lane section would meet Shoreline 
intersection LOS standards, using the City’s adopted per lane capacities for the roadway segments in 
Segment B, calculations indicate that a three-lane section would not meet V/C standard of 0.90 or 
lower (see Table 25).   
 
Policy T39 of Shoreline’s Transportation Master Plan (City of Shoreline, 2011) allows for acceptance 
of a segment V/C ratio over 0.90 for specific principal and minor arterial segments when an 
alternate level of service has been adopted in a subarea plan.  Acceptance of this revised V/C ratio is 
allowable when widening the roadway cross-section is not feasible due to significant topographic 
constraints, and/or rechannelization and safety improvements result in acceptable levels of 
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increased congestion in light of the improved operational safety of the roadway. There are two 
existing arterial segment corridors within Shoreline meeting at least one of these criteria.   
 
The option exists to exercise the use of Policy T39, thus allowing a conversion of the roadway from 
four lanes to three.   
 
Input received from the TCS workshops was used in the preparation of this document, including the 
Methods and Assumptions outlined in Section 2.   

4.6. Consistency with City of Shoreline Transportation Master Plan 

This Expanded TIA sets forth to address impacts upon all of the affected local jurisdictions, with a primary 
emphasis on the City of Shoreline. The primary document guiding Shoreline’s transportation planning is the 
City of Shoreline Transportation Master Plan (TMP), adopted by Resolution No. 352 on December 2, 2013 
and Resolution No. 335 which amended the 2011 TMP (City of Shoreline, 2011).  
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5. Summary of Impacts and Mitigation 

Traffic impacts as a result of the Project and mitigation of those impacts have been identified within the 
preceding sections of this report. The following discusses the traffic impacts associated with each 
jurisdiction included within the study area.   

5.1. Snohomish County Impacts and Mitigation  

There are no LOS-deficient intersections or roadways projected within unincorporated Snohomish County. 

5.2. Shoreline Impacts and Mitigation  

The Project site is primarily accessed via Richmond Beach Drive NW and NW Richmond Beach Road through 
Shoreline.  The impacts to this corridor and adjacent neighborhood streets as a result of the increased traffic 
due to the Project can be mitigated to an allowable LOS.  

5.2.1. Richmond Beach Drive/NW 196th St Impacts and Mitigation  
The study demonstrates that impacts to Richmond Beach Drive NW and NW 196th Street, while 
significant, can be mitigated. The key impact to these roads is the change in character from a lightly-
traveled residential/industrial road to a heavily-traveled urban street. The roadway improvements are 
intended to focus on safety and speed management.  
 
Through the TCS process an urban roadway section was developed as mitigation for the increased traffic 
on Richmond Beach Drive that includes a two-lane section with shoulders, a multi-use walkway on the 
west side, and amenity zones for landscaping and utilities on each side (see Figure 5, Figure 6, and 
Figure 8 through Figure 11). Through this same TCS process an urban section was similarly developed 
for NW 196th Street that includes a two lane section with landscape buffers and sidewalks on each side 
of the roadway (see Figure 7 and Figure 12 through Figure 14). Improvements included to this section of 
the corridor are proposed to accommodate both motorized and non-motorized users.  
 
Intersections within this segment of the corridor with specific proposed mitigations to meet LOS 
requirements are as follows: 

 Richmond Beach Drive & NW 196th Street: Move stop sign from east leg and westbound 
movement to south leg and northbound movement (see Figure 12).  

 NW 196th Street & 24th Avenue W: Move stop sign from west leg and eastbound movement 
to southwest leg and northeast movement (see Figure 14).  

5.2.2. Richmond Beach Road/NW 196th St/NW 195th St Impacts and Mitigation 

The study demonstrates that impacts to NW Richmond Beach Road can be mitigated. Maintaining the 
existing four-lane configuration of this stretch of the corridor would be consistent with some of the 
public input received during the TCS process who expressed support for maintaining the four-lane 
section, thus resulting in the Project staying in compliance with the City’s segment V/C requirement.  
 
Intersections within this segment of the maintained 4-lane corridor with specific proposed mitigations to 
meet intersection LOS requirements are as follows: 

 NW 195th Street & 20th Avenue NW:  
Install a traffic signal to this existing all-way stop-sign controlled intersection (see Figure 15).  
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 NW 195th Street & 15th Ave NW and Richmond Beach Road & 15th Avenue NW:  
Install a coordinated traffic signal system for these two adjacent intersections to these two 
existing stop-sign controlled intersections (see Figure 16).  

5.2.3. Richmond Beach Road Rechannelization Impacts and Mitigation 

The study demonstrates that if the City completes its rechannelization project of converting the NW 
Richmond Beach Road corridor from 4 lanes to 3 lanes, stretches of the corridor will not meet its 
segment V/C requirement (see Table 26 through Table 29). It should be noted with existing levels of 
traffic that if the corridor is converted to a 3-lane section, one existing segment of the corridor will also 
not meet the City’s segment V/C requirement (see Table 25).   
 
While a segment V/C of 0.90 or less would not be achieved for stretches of the corridor if the 
rechannelization project were implemented as planned, the project would still meet the City’s 
intersection LOS standard with implementation of the same mitigation proposed for the 4-lane 
alternative with one exception. The exception for the achieving the City’s intersection LOS standard 
under the 3-lane corridor scenario is that the section between 8th Avenue NW and 3rd Avenue NW would 
need to be widened to 5-lanes (see Table 20, Table 22, and Table 24).  
 
Mitigation for the impacts of the project upon a City-planned 3-lane section would be to maintain or 
convert the corridor back to a 4-lane section in combination with the proposed intersection 
improvements to meet LOS requirements are as described in Section 5.2.2   
 
Mitigation options for the impacts also include requesting the City to exercise its authority to invoke 
Policy T39 (see 4.5.2 Transportation Corridor Design). If this option was implemented, the following 
specific proposed mitigations to meet intersection LOS requirements are as follows 
 

 NW 195th Street & 20th Avenue NW:  
Install a traffic signal to this existing all-way stop-sign controlled intersection (see Figure 20).  

 NW 195th Street & 15th Ave NW and Richmond Beach Road & 15th Avenue NW:  
Install a coordinated traffic signal system for these two adjacent intersections to these two 
existing stop-sign controlled intersections (see Figure 21).  

 Richmond Beach Road & 8th Avenue NW, and 
Richmond Beach Road & 3rd Avenue NW, and 
Richmond Beach Road & Dayton Avenue N, and 
Richmond Beach Road & Fremont Avenue N 
Modify the existing traffic signal to accommodate the change in lane configuration 
(see Figure 22, Figure 23, Figure 24, and Figure 25) 
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5.2.4. Off-Primary Access Corridor Intersection Impacts and Mitigation  

The study demonstrates that there are impacts to two (2) intersections off of the primary access 
corridor to the Project site. The intersections with specific proposed mitigations to meet LOS 
requirements are as follows: 

 Fremont Avenue N & N 205th Street (244th Street SW):  
Construct a dedicated northbound right turn lane at this unsignalized intersection.  

 Dayton Avenue N & Carlyle Hall Road N:  
Construct a dedicated southbound right turn lane at this unsignalized intersection.  

5.2.5. Neighborhood Cut-Through Traffic Impacts and Mitigation 

The study confirms the potential for neighborhood cut-through traffic in Shoreline southeast of the site. 
The potential volumes would not affect LOS on these neighborhood streets; however, cut-through 
traffic can cause speeding problems.  Cut-through traffic, if it occurs, can be mitigated with traffic 
calming to manage speeds or turn restrictions to minimize the perceived benefits of the cut-through 
route.  
 
Neighborhood streets east of Richmond Beach Drive (such as NW 197th Street, NW 198th Street, NW 
199th Street, 23rd Avenue NW and 24th Avenue NW) and NW 190th Street (between Richmond Beach 
Road and 8th Avenue West) were modeled with a lower than posted speed limit to simulate traffic 
calming that would be intended to limit cut-through traffic. During the TCS process, Shoreline provided 
examples of traffic calming measures that may be implemented as mitigation measures within these 
two areas. Specific examples of limiting options for cut-through traffic that stemmed from the TCS 
process include: 

 Limit vehicular movements from 24th Ave. W to egress only at NW 196th Street (see Figure 14) 

 Limit vehicular movements from NW 190th St. to right-in/right-out only at Richmond Beach Road 

5.3. Woodway Impacts and Mitigation  

The Project site is primarily accessed via Richmond Beach Drive through Shoreline.  For modeling purposes, a  
second, fully-opened-to-the-public, two-lane, vehicular access is assumed connect to the Project site via a 
new intersection with 116th Avenue W, south of Quail Lane. Final configuration of the second access to the 
site will be determined at a later date. If different than what has been modeled here, new analysis may be 
necessary to update to the assumed impacts and to identify mitigation measures in the Town of Woodway. 
 
Traffic analysis of the Project has incorporated this new secondary access assumption for a connection to 
116th Avenue W. In this configuration, there are no LOS-deficient intersections projected for the Town of 
Woodway.   
 
There is one private driveway located along Richmond Beach Drive within the Town of Woodway, north of 
the City of Shoreline and south of the project limits that serves five (5) developed residential parcels. The 
Town of Woodway has a LOS standard of LOS A for all intersections and driveways; therefore an intersection 
analysis of this private driveway as configured was prepared to identify the LOS and delay impacts as a result 
of the project.  
 
Table 34 identifies the impacts associated with the project based upon the various development stages and 
alternatives if the motorist were continued to be allowed to make left turns out of the driveway.  
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Table 34:  Intersection Analysis for Private Driveway in Woodway on RBD 

AM Period 
Alternative 1 
Urban Center 

Alternative 2 
Urban Village 

Roadway Network Existing Build Existing Build 
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 2020 1 11.0 B 2 10.9 B 9 10.9 B 10 10.9 B 

2025 3 12.7 B 4 12.5 B 11 12.7 B 12 12.4 B 

2030 5 17.3 C 6 16.4 C 13 16.7 C 14 15.8 C 

2035 7 19.9 C 8 18.3 C 15 18.1 C 16 16.6 C 

              
PM Period 

Alternative 1 
Urban Center 

Alternative 2 
Urban Village 

Roadway Network Existing Build Existing Build 
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 2020 26 10.9 B 27 10.9 B 34 10.9 B 35 10.9 B 

2025 28 13.4 B 29 13.1 B 36 13.3 B 37 13.1 B 

2030 30 18.6 C 31 17.0 C 38 17.7 C 39 16.3 C 

2035 32 22.5 C 33 19.2 C 40 19.9 C 41 17.3 C 

 
 
Mitigation of the impacts to the driveway to achieve an LOS A could involve restricting motorists to right 
only turns out of the driveway. Requiring the motorists to turn right out of the driveway would reduce the 
vehicle delay and in order to ultimately travel south the motorist would first be required to travel north and 
utilize the traffic circle within the project limits to make a U-turn movement. If the right-turn in and out 
mitigation option to the driveway delay was considered unacceptable to Woodway and/or the residents, the 
impact would be considered an unavoidable adverse impact. 
 
The study confirms the potential for neighborhood cut-through traffic in Woodway northeast of the site. The 
potential volumes would not affect LOS on these neighborhood streets; however cut-through traffic can 
cause speeding problems.  Cut-through traffic, if it occurs, can be mitigated with traffic calming to manage 
speeds, or turn restrictions to minimize the perceived benefits of the cut-through route. 
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5.4. WSDOT	Impacts	and	Mitigation		
The  study  demonstrates  that  impacts  to  SR  99  can  be  mitigated  and  do  not  significantly  affect  the 
performance of the business access and transit (BAT) lane. The Project is designed to be transit‐oriented and 
to encourage people to travel using new transit options that will connect to available existing transit service 
and  planned  future  light  rail  extensions.  The  study  demonstrates  that  there  are  impacts  to  four  (4) 
intersections associated with Alternative 1, Urban Center, with  three  (3) of  these  intersections associated 
with  Alternative  2,  Urban  Village.    The  intersections  with  specific  proposed  mitigations  to  meet  LOS 
requirements are as follows: 

 SR 104 (244th St SW/NE 205th St/Lake Ballinger Way) and 76th Avenue W (Meridian Ave N):  
Construct dedicated eastbound and westbound right‐turn lanes and convert northbound and 
southbound left‐turns to permitted/protected phasing.   

 SR 99 (Aurora Avenue N) and N 185th Street:  
Add an eastbound right‐turn overlap phase and incorporate an adaptive traffic signal control system 
upon completion of the BAT lane system to optimize timing and reduce delay by improving 
coordination of traffic signals along SR 99.  

 SR 99 (Aurora Avenue N) and N 175th Street (Alternative 1, Urban Center only): 
Retime and optimize traffic signal to reduce intersection delay by 3 seconds and incorporate an 
adaptive traffic signal control system to further optimize timing and reduce delay. 

 I‐5 Southbound Ramps and N 175th Street:  
Adjust phasing and traffic signal timing of interchange ramp terminals to reduce delay. 

 
Adding  adaptive  signal  control  improvements  to  completed  BAT  lane  system  would  be  funded  by  the 
project.  Alternative  mitigation  strategies  that  could  also  be  funded  by  the  project  would  include: 
contributing  to the cost of upgrading  to new traffic signal controllers, vehicle presence detectors,  fiber or 
wireless  interconnect,  and  a  central  adaptive  system  server,  and/or  contributing  to  the  cost  of  regular 
review of the traffic volumes and operations and the corresponding updates to the signal timing on SR 99. 

5.5. Edmonds	Impacts	and	Mitigation		
There  are  no  LOS  deficient  intersections  projected  for  the  City  of  Edmonds.  The  one  (1)  intersection 
identified  by  the  study  in  need  of  improvements  due  to  increased  traffic  is  nearing  completion  of 
construction of its improvements and will meet LOS standards when the Project is developed.  

5.6. Seattle	Impacts	and	Mitigation		
There are no LOS deficient intersections or roadways projected for the City of Seattle. 

5.7. Transit	Impacts	and	Mitigation		
The  site  requires  transit  service  beyond what  is  currently  available  on  Richmond  Beach  Drive  NW.  The 
Project proposes  to provide  transit  facilities  at  the  site  access on Richmond Beach Drive NW  to  support 
extending existing bus service to the site along with increased frequency of the service (see Attachment V, 
Owner’s  Commitment  to  Supplemental  Transit  Service,  of  Appendix  B, Methods  and  Assumptions).  An 
increase  in bus transit service between Richmond Beach Drive NW and SR 99 will be required to serve the 
Project both as a traffic mitigation measure and to meet Snohomish County code requirements for buildings 
over 90  feet  tall.   Significant bus  transit  service  including BRT  is already present on SR 99,  therefore  the 
increased bus service requirements are only necessary to connect the site to SR 99 and to the future Link 
Light Rail station at I‐5 and NE 185th Street.  This increase in bus service will provide additional transit access 
for existing Shoreline residents along the Richmond Beach corridor as well. 
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Appendix A – Existing Conditions and 

Overall Site Plan 
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Appendix B – Methods and Assumptions 

Technical Memorandum 

  



 
 

Technical Memorandum 

 

 

DATE: March 29, 2016 

TO: Ryan Countryman 

Snohomish County 

FROM: Kirk Harris, PE, PMP 

David Evans and Associates, Inc. 

SUBJECT: Transportation Analysis Methods and Assumptions 

PROJECT: Point Wells Mixed-Use Development Project  

PROJECT NO.: PARA0000-0004 

Cc: Gary Huff, Karr Tuttle Campbell 

 

The purpose of this memorandum is to summarize the methods and assumptions used for the 

transportation analysis for the Point Wells Mixed-Use Development Project (Project). Minor changes to 

the methods and assumptions may be  necessary as the analysis progresses from the existing conditions 

into the travel forecasting phase of the work. Upon updates, relevant sections of the memorandum will be 

re-submitted for review and concurrence by Snohomish County.  

 

The following attachments have been included as part of this memo for clarification of the methods and 

assumptions used in the transportation analysis: 

 

• Attachment A – Study Intersections in Vicinity 

• Attachment B – Study Intersections and Control Types 

• Attachment C – Corridor Study General Scope and Assumptions from Memorandum of 

Understanding (MOU) between Shoreline and the Project Owner  

• Attachment D – SYNCHRO Level of Service (LOS) Evaluation Assumptions for Signalized and 

Unsignalized Intersections 

• Attachment E – aaSidra LOS Evaluation Assumptions for Roundabouts 

• Attachment F – Primary Access Options and Build Strategies Analyzed 

• Attachment G – Traffic Analysis Scenarios Analyzed 

• Attachment H – Building Heights, Dwelling Units, and Land Use Codes for Build Alternatives 

• Attachment I – Urban Center Alternative Site Layout with Land Use Codes and Building Heights 

• Attachment J – Urban Village Alternative Site Layout with Land Use Codes and Building Heights 

• Attachment K – Urban Center Alternative – Trip Generation Calculations by Project Phase 

• Attachment L – Urban Village Alternative – Trip Generation Calculations by Project Phase 

(see Supplement dated 8/30/16)
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• Attachment M – NCHRP 684 Trip Capture Estimation Tool – Blank Template 

• Attachment N – NCHRP 684 Trip Capture Estimation Tool – Mode Split Adjustments 

• Attachment O – NCHRP 684 Trip Capture Estimation Tool – Calculations for Traffic Analysis Scenarios  

• Attachment P – Urban Center Alternative –Summary of Cumulative Trip Generation and Phase Trip 

Generation by Project Phase 

• Attachment Q – Urban Village Alternative –Summary of Cumulative Trip Generation, and Phase Trip 

Generation by Project Phase 

• Attachment R – No Build Alternative, Scenarios A and B  – Trip Generation Calculations 

• Attachment S – Average Land Use Interchange Distances (Feet Walking Distances) by Project Phase  

• Attachment T – Summary of Person-Trips by Transit 

1.0 Study Area, Periods, and Background 

1.1 Study Area 

The study area/boundary, or area of influence, is the area in and around the project site for which traffic 

analysis is required. The practical cordon line follows physical boundaries such as freeways, roadways, 

and geographical features. For the Project, the study area was created by identifying the most used routes 

traveling to and from the project site. The study area for the Project extends north to the city of Edmonds 

and 228th Street SW, east to I-5, and south to N 130th Street. 

 

The traffic analysis study area focuses on a study corridor between the project site and Aurora Avenue N 

(SR 99) located along Richmond Beach Drive NW – NW 196th Street – NW 195th Street – NW 

Richmond Beach Road – N 185th Street as well as 64 intersections that are mostly within the jurisdictions 

of the cities of Shoreline, Edmonds, Woodway, and the Washington State Department of Transportation 

(WSDOT). The study intersections are documented in Attachment A and Attachment B. 

 

1.2 Study Periods 

The land use alternatives for the Project will include the Urban Center Alternative, the Urban Village 

Alternative, and the No Action Alternative (Scenarios A and B). The Urban Center Alternative and Urban 

Village Alternative of the Project will be analyzed as they are proposed to be constructed in four (4) 

phases. Phases I through IV are proposed to be completed in 2020, 2025, 2030, and 2035, respectively. 

The No Action Alternatives will be evaluated for the same time periods as the Build Alternatives with 

Scenario A as a continuation of existing conditions and Scenario B as a reuse of existing underutilized 

industrial facilities. 

 

Intersection level of service (LOS) will be evaluated for 64 study intersections in the weekday AM and 

PM peak hours for the 2014 Existing condition, 2020 Phase I Build condition, 2025 Phase II Build 

condition, 2030 Phase III Build condition, 2035 Phase IV Build condition, and the No Action condition 

for Scenarios A and B for the same forecast years as the Build conditions. 

 

The annual average daily traffic (AADT) and volume-to-capacity (V/C) ratio in the AM and PM peak 

hours for the 2014 Existing condition, 2020 Phase I Build condition, 2025 Phase II Build condition, 2030 

Phase III Build condition, and 2035 Phase IV Build condition, and the No Action condition for Scenarios 

(revised by 8/30/16 Supplement)

(revised by 8/30/16 Supplement)
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A and B for the same forecast years as the Build conditions, will be documented on the study corridor 

roadway segment between the project site and Aurora Avenue N (SR 99) located along Richmond Beach 

Dr. NW – NW 196th Street – NW 195th Street – NW Richmond Beach Road – N 185th Street. 

 

1.3 Study Background 

In a Memorandum of Understanding (MOU) dated April 1, 2013, between BSRE and the City of 

Shoreline (COS), attached hereto as Appendix C as a reference, the parties agreed to jointly sponsor and 

conduct a Richmond Beach Road Corridor Study.  At Section 1 of the MOU, the parties agreed “for the 

purposes of this study, that the net new trips (along Richmond Beach Drive NW) generated from the 

proposed development at Point Wells shall be assumed not to exceed 11,587 average daily trips (ADT) at 

the Project access point into Shoreline.” Snohomish County is not bound to the MOU; however, the 

corridor study is expected to provide information toward mitigation steps identified by the EIS.  

2.0 Existing Conditions 

The following describes how the existing transportation conditions will be documented and evaluated in 

the study areas. 

 

2.1 Street System Inventory 

The study corridor roadway segments and intersections will be inventoried and summarized. The 

inventories will be based on the data provided by the agencies, aerials maps, and site visits. The roadway 

system inventories will include roadway functional classifications, number of lanes, speed limits, 

roadway shoulders, pedestrian/bicycle facilities, transit service and facilities, rail services, intersection 

geometry, traffic control types, traffic counts, signal timing and phasing. 

 

2.2 Collision Data Evaluation 

Collision evaluation will focus only on the primary access corridor, which is between the project site and 

Aurora Avenue N (SR 99) located along Richmond Beach Dr. NW – NW 196th Street – NW 195th Street 

– NW Richmond Beach Road – N 185th Street.  

The historical collision data for the collision evaluation for a five-year period, from January 2009 to 

December 2013, was obtained from the city of Shoreline, Washington. Collision data from the 2014 

calendar year will be requested of Shoreline and used in lieu of the 2009 calendar year data if it is 

available and provided prior to the preparation of the transportation analysis. The collision data will be 

used to identify potential existing transportation safety issues on the primary access corridor and at the 

intersections along the corridor. 

 

The collision data will be analyzed by years, types, and severity and the five most prevalent reasons for 

collisions will be identified. Intersection collision rates (collisions per million entering vehicles (MEV)) 

and roadway collision rates (collisions per million vehicle-miles of travel (MVM)) will be estimated.  

Collision within the primary access corridor will also be evaluated and ranked upon total number in 

addition to the frequency rate.  

 

The intersection collision rates will be compared to a typical threshold of concern (1.0 collision per 

million entering vehicles (MEV)). The roadway collision rates will be compared to the collision rates for 

urban minor arterials within the Northwest Region in the State of Washington during the analysis period. 
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The intersections and roadway segments with collision rates greater than the threshold of concern or other 

similar classified arterials will be identified for further review. 

 

2.3 Traffic Volumes 
The existing traffic volumes were obtained from intersection turning movement counts collected in both 

the AM and PM peak hours in 2011, 2013 and 2014. The 2011 and 2013 intersection turning movement 

counts will be scaled up to the 2014 condition using a straight-line growth rate of 0.25 percent per year.  

 

The annual growth rate of 0.25 percent was provided by the city of Shoreline, Washington based on their 

recent traffic studies and was included in the Corridor Study General Scope and Assumptions as part of 

the MOU between Shoreline and the Project owner (for the MOU, see Attachment C).  

 

The annual average daily traffic (AADT) data was reviewed for locations on SR 99 just north of N 170th 

Street and on SR 99 south of N 200th Street and zero to negative growth was experienced in the past four 

years; therefore, the annual growth rate of 0.25 percent provided by the city of Shoreline is a reasonable 

growth rate to be used for the fully developed area within the city of Shoreline limits, including the SR 99 

corridor.  

 

2.4 Traffic Operations 

Although the SYNCHRO program (Versions 8 and 9) that applies the 2010 Highway Capacity Manual 

(HCM 2010) methodology is currently available, the SYNCHRO program (Versions 8 and 9) has the 

following limitations in performing signalized intersections’ LOS analysis using the HCM 2010 

methodology:   

• Intersections with more than four approaches cannot be evaluated. 

• Non-NEMA or custom phasing is not supported.  

• Clustered intersections cannot be evaluated.  

• Turning movement with shared land exclusive lane group cannot be computed.  

• U-turn movement cannot be analyzed. 

In order to resolve the above limitations present in the SYNCHRO program (Versions 8 and 9), the 

SYNCHRO program (Version 7) that applies the HCM 2000 methodology will be used for intersection 

LOS evaluation for signalized intersections and stop-controlled intersection. 

 

It should be noted that the MOU in Attachment C identifies the use of HCM 2010 for this traffic analysis.  

However, the combination of the limitations inherit within SYNCHRO program (Versions 8 and 9) in 

combination of the specific physical attributes of the intersections that are required to be studied for the 

project preclude the use of that version of the program.  Instead SYNCHRO (Version 7), which follows 

HCM 2000, must be used for this project.   

 

It should also be noted that the methodology to follow HCM 2000 remains in accordance with SCC 

30.66B.080 Authorization for Administrative Rules, which states: The director of public works shall 

adopt administrative rules on at least the following topics: (1) Traffic studies: scope, format, required 

elements, processing and review in accordance with sound transportation engineering and planning 

prinicples.  
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The peak hour factors and heavy vehicle percentages obtained from the intersection turning movement 

count data will be used for intersection LOS analysis.  

 

For signalized intersections, existing signal timing and phasing were obtained from the SYNCHRO 

model and signal timings sheets provided by the city of Shoreline. LOS will be reported based on overall 

average control delay (in seconds) per vehicle. 

 

In accordance with HCM 2000, LOS is defined for the overall intersection and will be reported based on 

the weighted average control delay of all approaches for all-way stop-controlled intersections. For two-

way stop-controlled intersections, LOS is not defined for the overall intersection and will be reported 

based on the worst approach delay of the side streets.  

 

The detailed SYNCHRO intersection LOS evaluation assumptions are shown in Attachment D. 

Similarly, roundabout LOS evaluation assumptions are shown in Attachment E.  

 

Intersection LOS and V/C will be checked against each jurisdiction’s minimum acceptable standards 

described as follows: 

• City of Shoreline: per Shoreline Municipal Code 20.60.140:  

o LOS D for signalized intersections on arterial streets and for unsignalized intersections on 

arterials; the V/C ratio on one leg of an intersection may exceed 0.90 when the 

intersection operates at LOS D or better; or 

o A V/C ratio of 0.90 or lower for roadway segments on principal and minor arterials.  

• City of Edmonds:  

o LOS D for intersections on arterials, LOS C for intersections on collectors, and LOS B 

for intersections on local streets. 

• City of Woodway:  

o LOS A for all  intersections within the city limits, which include Timber Lane and SW 

238th Street, 114th Avenue W and SW 238th Street, and Woodway Park Road and 

Algonquin Road  

• City of Seattle: 

o LOS standard of 1.00 based on the volume to capacity (V/C) ratio at predetermined 

screenline locations for arterials. Based on the City of Seattle Transportation Element of 

the Comprehensive plan, intersections East of I-5 (NE Northgate Way to NE 145
th
 Street) 

fall under Level-of-Service Screenline Number 13.11. 2020 V/C ratios for EB and WB 

are 0.76 and 0.63, respectively. (City of Seattle, 2009). 

• WSDOT:  

o LOS D for intersections on SR 104 and LOS E for intersections on SR 99 based on the 

guidance from the Aurora Corridor Improvement Project within Shoreline (City of 

Shoreline, 2009). 

In addition to the adopted standards for each jurisdiction, the MOU between the Project owner and the 

City of Shoreline, which is included in Attachment C, will also be checked.   
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2.5 Pedestrian and Bicycle Facilities 

Based upon available mapping, GIS data, existing plans, and field review, existing pedestrian and bicycle 

facilities within the vicinity of the study area will be documented. This will include existing and planned 

facilities within the study area.  

 

2.6 Transit and Rail Services 

Information on existing transit services and facilities in the vicinity of the study area, including bus routes 

(location, service frequency, and times of day) and rail service (Sounder service in Edmonds) will be 

summarized.  Park and ride facilities will be documented in the vicinity of the site, as well as high 

occupancy vehicle lanes or transit signal priority.  The inventory of transit services and facilities will be 

primarily based on information from Metro, Sound Transit, Community Transit, and other agencies, as 

applicable.  

 

Adopted long-range plans of transit agencies for capital and operational improvements within the Project 

vicinity will be summarized as part of an inventory of existing and planned transit and rail services.   

 

 

3.0 Build Condition for Urban Center Alternative and Urban Village Alternative 

3.1 Street System with Proposed Improvement Options 

The street system in the Build Condition will include the street system in the No Action condition, plus a 

Build strategy on the study corridor between the project site and Aurora Avenue N (SR 99) located along 

Richmond Beach Dr. NW – NW 196th Street – NW 195th Street – NW Richmond Beach Road – N 185th 

Street. Attachment F includes a list of elements included within the proposed Build strategy for the 

primary access corridor to the Project site that will be analyzed for the project. 

 

These improvement options in the proposed Build condition will be evaluated for each land use phase in 

2020, 2025, 2030, and 2035 in both the AM and PM peak hours for both the Urban Center Alternative 

and the Urban Village Alternative.  Attachment G includes the list of Traffic Analysis Scenarios 

associated with the Build and No Build Alternatives to be analyzed for the Project.   
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3.2   Land Use Alternatives and Construction Phasing  

3.2.1  Urban Center Alternative Land Use /Phasing 

 

Alternative 1 – Urban Center Alternative:  The site would be redeveloped as a mixed-use urban center, 

consistent with the Urban Center land use designation/zoning classification of the site at the time 

complete applications were submitted to the County in 2011. Development would include 3,081 

residential units, approximately 32,262 square feet (SF) of commercial/office uses, approximately 94,300 

SF of retail uses, on-site amenities, and parks and open space. 

 
The Urban Center Alternative of the Point Wells project will be constructed in four (4) phases. Phases I 

through IV will be completed in 2020, 2025, 2030, and 2035, respectively. The total cumulative project 

land uses by the end of Phase IV for the Urban Center Alternative are: 

• 3,081 residential units 

o 307 High-Rise Apartments 

o 1,560 High-Rise Condominiums 

o 114 Townhouses 

o 1,100 Senior Condominiums 

• 35,862 square feet of office area 

o 24,762 square feet of General Office 

o 3,600 square feet of Police/Fire Offices 

o 7,500 square feet of Medical-Dental Office 

• 82,935 square feet of retail area 

o 38,635 square feet of Specialty Retail 

o 26,300 square feet of Supermarket 

o 18,000 square feet of Quality Restaurants 

• 19.3 acres of Public Uses 

o 19.3 acres of Beach Park/Public Pier 

(520,000 square feet of publicly accessible tidelands and  

319,500 square feet of contiguous active recreation space) 

• 20,000 square feet of Private Uses 

o 20,000 square feet of Fitness Center 

 

The land use for each phase and cumulative total by phase is shown in Table 1.  Land use codes (LUC) 

for residential uses within the four phases will be applied to buildings identified in the project site layout. 

Attachment H is a list of the residential buildings proposed for the Project that also includes the number 

of stories, dwelling units, corresponding residential LUC, and other associated information.  

Attachment I is a site layout of the Urban Center Alternative for the Project which illustrates the location 

of each the proposed residential buildings, their number of stories, and their associated residential LUC.   

 

Averaged heights of similar-sized and adjacent buildings within one of the four development phases may 

be used to designate a group of residential dwelling units within a High Rise category. Senior Adult 

Housing dwelling units may be included in high, mid, or low rise buildings as identified in the project site 

layout.  

 

Health/Fitness Club will provide services to residents only; therefore no trip generation is expected.  It is 

anticipated that the Health/Fitness Club is similar to other multi-family complex amenities and thus 
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employees associated with the facility are already part of the ITE trip generation calculation for that 

multi-family residential facility.  In addition, there is a possibility that development of the Health/Fitness 

Club will be distributed equally among the four stages of development and four separate areas at the site, 

rather than it all within Phase 2 of the Project. 

 

Table 1:  Land Use by Project Phase for Urban Center Alternative 

Land Use Types 
Land Use 

Code (LUC) 
Units 

Subtotal in Phase Cumulative Total by Phase 

I II III IV I I-II I-III I-IV 

Residential   DU 653 254 1,271 903 653 907 2,178 3,081 

High-Rise Apartment 222 DU 53 254 - -  53 307 307 307 

High-Rise Residential 

Condominium/Townhouse 
232 DU 433  - 763 364 433 433 1,196 1,560 

Residential 

Condominium/Townhouse 
230 DU 114 - - - 114 114 114 114 

Senior Adult Housing – 

Attached (Condo) 
252 DU 53 -  508 539 53 53 561 1,100 

Commercial Office   KSF 3.600 32.262  - -  3.600 35.862 35.862 35.862 

General Office  710 KSF -  24.762   -  -  - 24.762 24.762 24.762 

General Office (Police/Fire) 710 KSF 3.600 -  -  -  3.600 3.600 3.600 3.600 

Medical-Dental Office 

Building 
720 KSF  - 7.500  - -   - 7.500 7.500 7.500 

Retail   KSF 32.635 26.300 24.000 -  32.635 58.935 82.935 82.935 

Specialty Retail Center 826 KSF 24.635  - 14.000  - 24.635 24.635 38.635 38.635 

Supermarket 850 KSF  - 26.300  -  -  - 26.300 26.300 26.300 

Quality Restaurant(s) 931 KSF 8.000 -  10.000  - 8.000 8.000 18.000 18.000 

Public Uses 
 

Acre 19.3 - - - 19.3 19.3 19.3 19.3 

Beach Park/Public Pier 415 Acre 19.3 - - - 19.3 19.3 19.3 19.3 

Private Uses 
 

KSF - 20.0 - - - 20.0 20.0 20.0 

Health/Fitness Club* 492 KSF - 20.0 - - - 20.0 20.0 20.0 

*Health/Fitness Club will provide services to residents only; therefore, no trip generation is expected. 
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3.2.2 Urban Village Alternative Land Use /Phasing 

 
Alternative 2 – Urban Village Alternative:  The site would be redeveloped as a mixed-use urban village, 

with fewer units than the urban center proposal. The urban village development would include the same 

site plan as Urban Center Alternative. However, several buildings would shorter in height in the Urban 

Village Alternative than in the Urban Center Alternative. Approximately 2,600 residential units would be 

provided under the Urban Village Alternative. The same amounts of commercial/office uses (32,262 SF), 

retail uses and on-site amenities (94,300 SF), and parks and open space for the Urban Center Alternative 

is assumed for the Urban Village Alternative. 
 

The development will be constructed in four phases in 2020, 2025, 2030, and 2035, respectively. The 

total cumulative project land uses by the end of Phase IV for the Urban Village Alternative are: 

• 2,600 residential units 

o 260 High-Rise Apartments 

o 965 High-Rise Condominiums 

o 397 Townhouses 

o 978 Senior Condominiums 

• 35,862 square feet of office area 

o 24,762 square feet of General Office 

o 3,600 square feet of Police/Fire Offices 

o 7,500 square feet of Medical-Dental Office 

• 82,935 square feet of retail area 

o 38,635 square feet of Specialty Retail 

o 26,300 square feet of Supermarket 

o 18,000 square feet of Quality Restaurants 

• 19.3 acres of Public Uses 

o 19.3 acres of Beach Park/Public Pier 

(520,000 square feet of publicly accessible tidelands and  

319,500 square feet of contiguous active recreation space) 

• 20,000 square feet of Private Uses 

o 20,000 square feet of Fitness Center 

 

The land use for each phase and cumulative total by phase is shown in Table 2. Land use codes for 

residential uses within the four phases will be applied to buildings identified in the project site layout. 

Attachment H is a list of the residential buildings proposed for the Project that also includes the number 

of stories, dwelling units, corresponding residential LUC, and other associated information.  

Attachment J is a site layout of the Urban Village Alternative for the Project which illustrates the 

location of each the proposed residential buildings, their number of stories, and their associated residential 

LUC.   

 

Averaged heights of similar-sized and adjacent buildings may be used to designate a group of residential 

dwelling units within a High Rise category. Senior Adult Housing dwelling units may be included in 

high, mid, or low rise buildings as identified in the project site layout.  

 

Health/Fitness Club will provide services to residents only; therefore no trip generation is expected.  It is 

anticipated that the Health/Fitness Club is similar to other multi-family complex amenities and thus 

employees associated with the facility are already part of the ITE trip generation calculation for that 
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multi-family residential facility.  In addition, there is a possibility that development of the Health/Fitness 

Club will be distributed equally among the four stages of development and four separate areas at the site, 

rather than it all within Phase 2 of the Project. 

 

Table 2:  Land Use by Project Phase for Urban Village Alternative 

Land Use Types 

Land 

Use 

Code 

(LUC) 

Units 

Subtotal in Phase Cumulative Total by Phase 

I II III IV I I-II I-III I-IV 

Residential   DU 575 242 1,128 655 575 817 1,945 2,600 

High-Rise Apartment 222 DU - 242 18  - - 242 260 260 

High-Rise Residential 

Condominium/Townhouse 
232 DU 253  - 566 146 253 253 819 965 

Residential 

Condominium/Townhouse 
230 DU 322 - 75 - 322 322 397 397 

Senior Adult Housing – 

Attached (Condo) 
252 DU - -  469 509 - - 469 978 

Commercial Office   KSF 3.600 32.262  - -  3.600  35.862 35.862 35.862 

General Office  710 KSF -  24.762   -  -  - 24.762 24.762 24.762 

General Office (Police/Fire) 710 KSF 3.600 -  -  -  3.600 3.600 3.600 3.600 

Medical-Dental Office Building 720 KSF  - 7.500  - -   - 7.500 7.500 7.500 

Retail   KSF 32.635 26.300 24.000 -  32.635 58.935 82.935 82.935 

Specialty Retail Center 826 KSF 24.635  - 14.000  - 24.635 24.635 38.635 38.635 

Supermarket 850 KSF  - 26.300 -   -  - 26.300 26.300 26.300 

Quality Restaurant(s) 931 KSF 8.000 -  10.000  - 8.000 8.000 18.000 18.000 

Public Uses 
 

Acre 19.3 - - - 19.3 19.3 19.3 19.3 

Beach Park/Public Pier 415 Acre 19.3 - - - 19.3 19.3 19.3 19.3 

Private Uses 
 

KSF - 20.0 - - - 20.0 20.0 20.0 

Health/Fitness Club* 492 KSF - 20.0 - - - 20.0 20.0 20.0 

*Health/Fitness Club will provide services to residents only; therefore, no trip generation is expected. 
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3.3 Trip Generation/Internal Capture for Urban Center and Urban Village Alternatives 

 
Gross trip generation will be estimated for each phase for both the Urban Center and Urban Village 

Alternatives of the Project for the AM and PM weekday peak hours using the applicable trip rates or 

regression equations presented in the Institute of Transportation Engineers (ITE) Trip Generation Manual 

(9th edition, 2012) based on the ITE recommended guidelines and procedures.  Calculations of the gross 

trip generation for the Urban Center and Urban Village Alternatives are included in Attachment K and 

Attachment L, respectively. 

 

There is one LUC, Specialty Retail (LUC 826), for which ITE does not provide a rate for an AM Peak 

Hour of Adjacent Street Traffic for One Hour Between 7 and 9 a.m. However, a conservative approach 

was used to estimate a.m. traffic was taken by estimating a rate calculated from available information 

from ITE for the same LUC.  ITE provides the A) PM Peak Hour of Adjacent Street Traffic, One Hour 

Between 4 and 6 p.m. (2.71); the B) P.M. Peak Hour of Generator (5.02); and the C) A.M. Peak Hour of 

Generator (6.84).  Therefore to estimate the D) A.M. Peak Hour of Adjacent Street Traffic for One Hour 

Between 7 and 9 a.m., a ratio of numbers provided was used to estimate the missing value. C x B/A = D 

or 6.84 x (2.71/5.02) = 3.69.   

 

Similarly, the AM Peak Hour of Adjacent Street Traffic for One Hour Between 7 and 9 a.m. rate provided 

by ITE for Quality Restaurant (LUC 931) appears quite low relative to the other rates provided for this 

same LUC.  Therefore, the analysis took a conservative approach and followed the same methodology as 

for LUC 826 and used the calculated ratio rate of 4.63 rather than ITE’s provided rate of 0.81.  For this 

same LUC, ITE does not provide a direction split for the Adjacent Street Traffic, therefore the directional 

split of 82% entering and 18% exiting from A.M. Peak Hour of Generator was used.  

 

Similarly, ITE also does not provide either and trip rate or a directional split for the AM period for Beach 

Park/Public Pier (LUC 415).  Therefore, a conservative approach was taken for this LUC to apply the 

same PM period rate to the AM period, and to use a directional split for the AM period that was opposite 

the directional split for the PM period.  

 

Gross trip generation will be adjusted to account for internalization for each land use alternative in each 

construction phase for the AM and PM peak hours. Pass-by trip and diverted-linked trip adjustments will 

not be calculated for off-site roadways because the project site is at the end of the study corridor and 

bordered to the west by the Puget Sound.  

 

The internalization adjustments for the AM and PM peak hours will be calculated following the National 

Cooperative Highway Research Program Report 684 (NCHRP 684) Trip Capture Estimation Tool and 

ITE recommended procedures described in the latest ITE Trip Generation Handbook –An ITE Proposed 

Recommended Practice (3rd Edition, August 2014).  The NCHRP 684 Trip Capture Estimation Tool 

estimates AM and PM peak-periods trips to and from six specific land use categories, including office, 

retail, restaurant, residential, cinema/entertainment, and hotel.  A blank copy of the worksheet tool is 

included in Attachment M to illustrate that while the worksheet tool is six pages total for the AM and 

PM calculations, the user is only able to enter information on two of the six pages in the yellow and gray 

highlighted areas. The other four of six pages are locked calculations. 

 

Mode split adjustments are included in the NCHRP 684 Trip Capture Estimation Tool for internalized trip 

capture. The mode split percentage, excluding transit, for most land uses will refer to Appendix C. Person 

Trip Data for Baseline Sites in the latest ITE Trip Generation Handbook –An ITE Proposed 
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Recommended Practice (3rd Edition, August 2014). The mode split and vehicle occupancy estimates for 

applicable land uses used in NCHRP 684 Internal Trip Capture Estimation Tool for the AM and PM peak 

hours for both Urban Center Alternative and Urban Village Alternative in each construction phase are 

shown in Attachment N. Transit percentages used in the mode split adjustments are included in Table 3.  

 

The level of transit use assumed for the internal capture rate calculations, correlates to the level of transit 

amenities and operations that the Project owner is committed to providing to the Project in accordance 

with SCC 30.34A.080 Circulation and Access, and more specfically Subsection 9 which states:  

Applicants must provide transportation demand management measures for developments pursuant to 

chapter 30.66B SCC with the potential for removing a minimum of 15% of the development’s peak hour 

trips from the road system.  It is expected that as the Project develops and is completed that the the 

Project owner will coordinate with public transit agencies to have permanent solution through an 

interlocal agreement. The forecasted number of person-trips by transit exiting the site during the AM peak 

hour and entering the site during the PM peak hour is summarized in Attachment T.  

 

Table 3 illustrates the transit mode share assumption for the Urban Center Alternative and Urban Village 

Alternative in the AM and PM peak hour for each construction phase. 

 

 

Table 3: Transit Mode Share in the AM and PM, Both Directions 

 

Alternative 

% Transit for Land Uses at the Point Wells Site 

Phase I  
in 2020 

Phase II  
in 2025 

Phase III  
in 2030 

Phase IV  
in 2035 

Urban Center 
Alternative 1 

5% 5% 10% 15% 

Urban Village 
Alternative 2 

5% 5% 10% 15% 

 

Internal capture calculations using the worksheet tool and the mode split adjustments for each of the 

Traffic Analysis Scenarios associated with the Build Alternatives (as illustrated in Attachment G) are 

included in Attachment O.  Inputs used for internal capture calculations are added to the NCHRP 684 

tool in the yellow-highlighted areas of Table 1-A, Table 2-A, Table 1-P, Table 2-P, and Table 3-P. Inputs 

for Tables 1-A and 1-P come from information from Attachment K and Attachment L, for the Urban 

Center and Urban Village altnernatives, respectively. Inputs for Tables 2-A and 2-P come from 

information from Attachment N. Inputs for Table 3-P come from information from Attachment S. 

 

The NCHRP 684 Trip Capture Estimation Tool for internalized trip capture also takes into consideration 

of average land use interchange distance (working distance in feet) for the PM peak hour. The working 

distance between each land use pair will be measured based on the site plan, then used the weighted 

average distances based on the land use sizes. 

 

The daily external vehicle-trips will instead be estimated using the PM peak hour external trips and a K-

factor of 0.107, which will refer to the Highway Capacity Manual 2010 (HCM 2010) for urban arterials 

with similar annual average daily traffic (AADT) range between 20,000 and 50,000 as on the study 

corridor between the project site and Aurora Avenue N (SR 99) located along Richmond Beach Drive 

NW – NW 196th Street – NW 195th Street – NW Richmond Beach Road – N 185th Street. As used in the 

HCM, the K-factor is the proportion of AADT that occurs during the peak hour. 
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The daily trip internalization will be calculated using the trips from  the PM peak hours from the NCHRP 

684 Trip Capture Estimation Tool and the latest ITE Trip Generation Handbook –An ITE Proposed 

Recommended Practice (3rd Edition, August 2014) multiplied by the K-factor from the HCM.  

 

The net daily trips generated by the project after consideration of internal trip capture for the Urban 

Center and Urban Village Alternatives are included in Attachment P and Attachment Q, respectively.  

 

The AM and PM peak hour external trips will be distributed into the study area via the travel demand 

model developed for the Project. 

 

3.4 Trip Distribution and Assignment in Build Condition 

 

A Point Wells project-specific computer-based travel demand model in the PM peak hour was originally 

developed in 2010 using the VISUM program (Version 11) and was updated in August 2014 using the 

VISUM program (Version 14). The VISUM program, a Windows-based multimodal transportation 

modeling program, was used to help understand the existing traffic flow patterns, distribute the Point 

Wells project site trips throughout the project study area, which includes areas in both Snohomish and 

King Counties. 

 

The Point Wells travel demand model development process includes roadway network-building, four-step 

modeling procedures, base model validation, and future traffic forecasting.  

 

The roadway network building involves the laying out of roadways, intersections, and zone structure and 

zone connectors. The roadway network, including city and county boundaries, was built by incorporation 

of NAVTEQ data, which provided all freeways, principal arterials, minor arterials, collectors, and local 

streets in Snohomish and King Counties. Link capacity, speed, and number of lanes are most relevant for 

roadway coding.  Intersection control type, configuration, and capacity are most critical for intersection 

coding. The zone structure was based on the adopted PSRC Traffic Analysis Zones (TAZ), to cover all of 

Snohomish and King Counties, and the zone connectors were manually added into the Point Wells model. 

The Point Wells project site is represented by TAZ 1001, TAZ 1002, TAZ 1003, and TAZ 1004. 

 

Four-step modeling typically includes trip generation, trip distribution, mode choice, and traffic 

assignment. The Point Wells site is unique and does not lend itself to mode choice modeling with a travel 

demand model at the local level. Mode choice is calculated outside the travel demand model based upon 

local transit availably assumptions. The Point Wells model focuses on trip generation, trip distribution, 

and traffic assignment. Trip generation was only applied for the project development but was not applied 

for the background traffic modeling. Instead, to be consistent with the PSRC traffic growth forecasting on 

the roadway network, the background traffic was modeled and interpolated using the PSRC vehicle trip 

tables for periods between 2006 and 2040 to arrive at the existing 2010 conditions and the future Build 

scenarios in each development phase. The project-generated trips were consistent with the trips estimated 

using ITE trip generation methodology.  Project trip internalization will be based on the ITE 

recommended procedures and the NCHRP 684 Trip Capture Estimation Tool recently adopted by ITE 

and described in the latest ITE Trip Generation Handbook –An ITE Proposed Recommended Practice 

(3rd Edition, August 2014). The final trip distribution and traffic assignment procedures combine the 

project-generated trip table and the background growth trip table to distribute trips to each TAZ and 

assign trips on the roadway network for the Build scenarios. The total regional background trip table 

obtained from PSRC was used for modeling the trip distribution and traffic assignment only.  
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Base model validation is a process of comparing the calibrated model’s raw volumes against the base-

year traffic counts to show the degree of correlation and to determine an acceptable accuracy and degree 

of confidence to use the base model to forecast future traffic volumes. The most common statistical 

measure of “goodness of fit” is the R-Squared statistic. This measures how well the model’s raw volumes 

represent the observed count data. The base model validation for the Point Wells 2010 model (the R
2
 

value) was 0.75, and engineering judgment has concluded that the traffic flow patterns are acceptable. 

The VISUM model will be used as a tool for site trip distribution and traffic assignment because the 

model raw volumes were not intended to be used for intersection LOS and delay analysis. Instead, the 

intersection analysis was specially based on the actual traffic counts plus the background traffic growth 

plus the project-generated trips; therefore, the R
2
 value is not as critical in Point Wells model as in other 

typical travel demand models.  

 

The future traffic forecasting model in the AM and PM peak hours will be built upon the acceptable 2010 

base model in the PM peak hour by updating the land use and future improvement projects/options, and 

serves exclusively for the Point Wells project trip distribution. Some link speed, capacity, and/or 

intersection capacity were later adjusted based upon input received from the City of Shoreline staff to 

represent the City of Shoreline’s assumed and desired site trip distribution flow patterns. A special matrix 

was introduced to capture the traffic stopping at the light-rail stations near the I-5 and 185th street 

interchange and near the I-5 and 145th Street interchange for the Phase IV full build out scenario. The 

matrix manually shifts approximately 3 percent of the project site trips that have the origin and destination 

between the project site and the job center in Seattle to have an intermediate stop at the assumed light rail 

station near the I-5 and 185th street interchange and near the I-5 and 145th Street interchange, but the 

total origin and destination trips in the special matrix do not increase.  The final project site trip 

distribution patterns for Phase IV of the Urban Center land use alternative were indicated during 

coordination meetings as being acceptable to the City of Shoreline.  

 

The VISUM model’s raw volumes will not be used for the intersection LOS analysis; instead, the 

background traffic grew from the counts using the straight-line annual growth rate of 0.25 percent plus 

the Point Wells project site trips (i.e. derived from the VISUM model) will be used to conduct 

intersection LOS analysis. 

 

The City of Shoreline’s EMME2 model was not used for traffic forecasting as outlined in the MOU 

(Attachment C) because the City’s EMME2 model does not have the level of detail for many local streets 

and neighborhood streets that are needed to address cut-through traffic as identified in the MOU and as 

expressed by Shoreline staff and residents. 

 

3.5 Traffic Volumes in Build Condition 

Traffic volumes in the Build condition for each phase of each land use alternative will be obtained by 

adding the background traffic and the Point Wells project site trips. The Point Wells project site trips will 

be modeled using the VISUM program that is described in the preceding section.  

 

3.6 Traffic Operations in Build Condition 
Intersection LOS evaluation will be conducted using the HCM 2000 methods and SYNCHRO program 

(Version 7) and aaSidra program (Version 5) for both the Urban Center and Urban Village Alternatives. 

The proposed Build improvements will be incorporated into the SYNCHRO model and the roundabout 

model for LOS analysis. 
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Traffic Volumes will be obtained by combining the background traffic, plus the Point Wells project site 

trips in each phase for each improvement option under each land use Alternative. 

 

Signal Timing and Phasing –Signal split and cycle lengths for future build condition will be optimized 

using the SYNCHRO program. The minimum green, yellow clearance, red clearance, recalls mode will 

be kept the same as the existing. Pedestrian walk time and flash don’t walk time will be kept unchanged 

from the existing even after lane conversion on Richmond Beach Road corridor because curb to curb 

width was unchanged, but if the road way segment is widened, walk time will be 7 seconds, and flash 

don’t walk will be estimated based on walking speed of 3.5 feet per second. For new signalized 

intersections, signal timing and phasing will be referred to similar signals and will be optimized using the 

SYNCHRO program.  

 

Peak hour factor and heavy vehicle percentage will be obtained from the default values in HCM 2000, 

which are the same default values as found in NCHRP 599. The existing bicycle and pedestrian counts 

will be grown based on 0.25 percent per year in the future condition. 

 

The detailed SYNCHRO intersection and roundabout LOS evaluation assumptions are shown in 

Attachment D and Attachment E, respectively.  

 

Intersection LOS will be calculated for all study intersections for both the Urban Center and Urban 

Village Alternatives. Project impacts will be identified by comparing intersection delay between the No 

Action Alternative and Build Condition scenarios.  

 

Roadway segment V/C ratio will be examined and checked against the City of Shoreline roadway 

segment V/C standard.  

 

3.7 Traffic Safety in Build Condition  

High collision locations identified from the historical collision data will be reviewed in each of the build 

land use alternative and potential safety impacts will be identified due to increasing traffic, control types 

changed, improvements added, roadways/intersections configuration changed, and any other issues. 

 

3.8 Pedestrian and Bicycle Facilities in Build Condition 
Potential project impacts on pedestrian and bicycle facilities will be summarized. The efforts will be 

focused on the study corridor.  

 

3.9 Transit and Rail Services in Build Condition 
Potential project impacts on transit and rail services will be summarized. An assessment of the forecasted 

traffic will be completed to determine if transit use in excess of the assumed 5% transit ridership will be 

required to achieve various traffic thresholds such as intersection level of service (LOS) and segment 

volume to capacity ratios (V/C).    
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4.0 No Action Condition 

4.1 No Action Street System  

The street system for No Action condition will be the same as the existing condition, plus the proposed 

improvement projects that are fully funded and committed to be constructed by 2035. 

 

4.2 No Action Traffic Volumes 

No Action traffic volumes will include the background traffic that will be estimated based on the traffic 

counts, a straight-line annual growth rate of 0.25 percent for the intersections, and the site traffic 

generated from the existing industrial use for the forecast years of 2020, 2025, 2030, and 2035. As noted 

in Section 2.3, Traffic Volumes, background growth rate was based upon input from the City of Shoreline 

and a review of traffic data and traffic projections used in the analysis for the design of the SR 99 corridor 

within the Project vicinity.  The annual average daily traffic (AADT) data was reviewed for locations on 

SR 99 just north of N 170th Street and on SR 99 south of N 200th Street and zero to negative growth was 

experienced in the past four years; therefore, the annual growth rate of 0.25 percent provided by the city 

of Shoreline is a reasonable growth rate to be used for the fully developed area within the city of 

Shoreline limits, including the SR 99 corridor.  Calculations of the gross trip generation for the two 

scenarios for the No Build Alternative are included in Attachment R. 

 

4.3 No Action Traffic Operations 

Similar methods and assumptions used for LOS evaluation in the build condition will be used for the No 

Action conditions for the forecast years of 2020, 2025, 2030, and 2035. Meaning that Signal timings and 

phasing for signalized intersections will be optimized using the SYNCHRO program, and the peak hour 

factors and heavy vehicle percentage will be obtained from the default values in HCM 2000, which are 

the same default values as found in NCHRP 599.  

 

The detailed SYNCHRO intersection LOS evaluation assumptions are shown in Attachment D.   

 

\\blvfs1\project\p\PARA00000004\0600INFO\0670Reports\Traffic Report\2015 Point Wells Extended TIA Report\TM_PW Trans Analysis Methods and 

Assumptions\2016-03-29 Submittal\TM_16-0329_ PW Trans Analysis M&A Memo.docx 
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Attachment A – Study Intersections in Vicinity 

 

 

64 
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Attachment B – Study Intersections and Control Types 

 

No. Intersection Control Type Jurisdiction 

1 Richmond Beach Drive NW & NE 196
th

 Street Two-way stop Shoreline 

2 Richmond Beach Drive NW & NW 195
th

 Place Two-way stop Shoreline 

3 24
th

 Avenue NW & NW 196
th

 Street Two-way stop Shoreline 

4 20
th

 Avenue NW & NW 195
th

 Street All-way stop Shoreline 

5 NW 195
th

 Street & 15
th

 Avenue NW Two-way stop Shoreline 

6 15
th

 Avenue NW & NW Richmond Beach Road All-way stop Shoreline 

7 NW Richmond Beach Road & NW 190
th
 Street Two-way stop Shoreline 

8 8
th

 Avenue NW & NW Richmond Beach Road Signalized Shoreline 

9 3
rd

 Avenue NW & NW Richmond Beach Road Signalized Shoreline 

10 Dayton Avenue N & NW Richmond Beach Road Signalized Shoreline 

11 Fremont Avenue N & N 185
th

 Street Signalized Shoreline 

12 100
th

 Avenue W & 244
th

 Street SW Two-way stop Shoreline 

13 Firdale Avenue & 244
th

 Street SW Two-way stop Shoreline 

14 3
rd

 Avenue NW & 244
th

 Street SW Two-way stop Shoreline 

15 Fremont Avenue N & 244
th

 Street SW Two-way stop Shoreline 

16 6
th

 Avenue NW & NW 175
th

 Street Two-way stop Shoreline 

17 Dayton Avenue N & St Luke Place N Two-way stop Shoreline 

18 Fremont Avenue N & N 175
th

 Street Signalized Shoreline 

19 Meridian Avenue N & N 175
th

 Street Signalized Shoreline 

20 Dayton Avenue N & Carlyle Hall Road N Two-way stop Shoreline 

21 Greenwood Avenue N & N Innis Arden Way Two-way stop Shoreline 

22 Greenwood Avenue N & N 160
th

 Street All-way stop Shoreline 

23 Dayton Avenue N & N 160
th

 Street Signalized Shoreline 

24 Westminster Way N & N 155
th

 Street Signalized Shoreline 

25 Greenwood Avenue N & SR 523 (N 145
th

 Street) Signalized Shoreline 

26 5
th

 Avenue NE & SR 523 (N 145
th

 Street) Signalized Shoreline 

27 Timber Lane & 238
th

 Street SW All-way stop Woodway 

28 114
th

 Avenue W & 238
th

 Street SW All-way stop Woodway 

29 Woodway Park Road & Algonquin Road Two-way stop Woodway 

30 Firdale Avenue & 238
th

 Street SW Signalized Edmonds 

31 95
th

 Place W & 228
th

 Street SW Two-way stop Edmonds 

32 3
rd

 Avenue S & Pine Street Two-way stop Edmonds 

33 95
th

 Place W & SR 104 (Edmonds Way) Signalized WSDOT 

34 100
th

 Avenue W & SR 104 (Edmonds Way) Signalized WSDOT 

35 SB SR 104 (Edmonds Way) & WB 244
th

 Street SW Signalized WSDOT 

36 SB SR 104 (Edmonds Way) & EB 244
th

 Street SW Signalized WSDOT 

37 76
th

 Avenue W & SR 104 (Lake Ballinger Way) Signalized WSDOT 

38 SB I-5 Ramps & SR 104 (Lake Ballinger Way) Signalized WSDOT 

39 SR 99 & 228
th

 Street SW Two-way stop WSDOT 

40 SR 99 & 244
th

 Street SW Signalized WSDOT 

41 SR 99 & N 185
th

 Street Signalized WSDOT 

42 SR 99 & N 175
th

 Street Signalized WSDOT 

43 SR 99 & N 160
th

 Street Signalized WSDOT 

44 SR 99 & N 155
th

 Street Signalized WSDOT 

45 SR 99 & SR 523 (N 145
th

 Street) Signalized WSDOT 

46 SR 99 & N 130
th

 Street Signalized WSDOT 

47 SB I-5 Ramps & N 175
th

 Street Signalized WSDOT 
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No. Intersection Control Type Jurisdiction 

48 5
th

 Avenue NE & NE 130
th

 Street Signalized Seattle 

49 8
th

 Ave NW & NW 200
th

 Street Two-way stop Shoreline 

50 3
rd

 Ave NW & NW 200
th

 Street Two-way stop Shoreline 

51 Fremont Ave N & N 200
th

 Street All-way stop Shoreline 

52 SR 99 & N 200
th

 Street Signalized Shoreline 

53 8
th

 Ave NW & NW 195
th

 Street Two-way stop Shoreline 

54 3
rd

 Ave NW & NW 195
th

 Street All-way stop Shoreline 

55 Fremont Ave N & N 195
th

 Street All-way stop Shoreline 

56 SR 99 & N 192
nd

 Street Signalized Shoreline 

57 Meridian Ave N & N 185
th

 Street Signalized Shoreline 

58 Dayton Ave N & N 172
nd

 Street Two-way stop Shoreline 

59 Fremont Ave N & N 165
th

 Street Two-way stop Shoreline 

60 SR 99 & N 165th Street Signalized Shoreline 

61 Linden Ave N & N 185
th

 Street Signalized Shoreline 

62 Midvale Ave N & N 185
th

 Street Signalized Shoreline 

63 Midvale Ave N & N 175
th

 Street Signalized Shoreline 

64 Woodway Park Road and Wachusett Road Side street stop Woodway 
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Attachment C – Corridor Study General Scope and Assumptions from Memorandum of 

Understanding (MOU) between Shoreline and the Project Owner 
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Attachment D – SYNCHRO LOS Evaluation Assumptions for Signalized and Unsignalized Intersections 

Check Items 

Condition Updates 

2014 
No Action by 
Forecast Year 

Future Build Condition  
by Phase/Forecast Year 

Dat
e 

Change 

Roadway 
Network 

1. Network drawn to scale.  

2. Link speed verified to speed 
limits. 

The same as 
existing plus 
funded projects 

The same as No Action plus 
proposed Build improvements.  

  

Channelization 1. Lane configuration checked 
against aerial map and field visit 
notes. 

2. Right-turn/left-turn pocket length 
entered. 

3. Right-turn channelization coded. 
4. Right-turn on red verified. 
5. Two-way left-turn lane verified. 

The same as 
existing plus 
funded projects 

The same as No Action plus 
proposed Build improvements. 

  

Control Types Signal or stop control verified. The same as 
existing plus 
funded projects 

The same as No Action plus 
intersection improvements.  

  

Traffic Volumes Balance volumes between closely 
spaced intersections with no 
accesses in between. 

Grew from 
existing based 
on 0.25%/year 

Background traffic (grew counts 
using 0.25% per year) + Project 
site trips by phase 

  

Factors Heavy vehicle (HV) percentage and 
peak hour factors (PHF) entered by 
approach based on counts or if not 
available, based on SYNCHRO 
default values. 

HCM default 
values: 
PHF=0.92 
HV=2% 

HCM default values: 
PHF=0.92 
HV=2% 

  

Signal 
Timing/Phasing 

Signal timing and phasing based on 
timing sheets from agencies. If not 
available, use field observation.  
 
Parameter entered include: 

 1. Controller types 
 2. Cycle length 
 3. Phasing 
 4. Minimum green, splits, yellow, 

and red time 
 5. Vehicle passage time/gaps  
 6. Lead/lag phasing, 
 7. Recall mode, 
 8. Ped phasing and walk and flash 

don’t walk time 
 9. Reference phasing 

 

Optimized by 
the SYNCHRO 
program. 

If timing is not available, use 
agency standards. If there are no 
standards, assume: 

 1. Minimum green = 4 sec for 
side streets and 8 sec for main 
streets. 

 2. Yellow =4 sec; Red = 1 sec 
 3. Vehicle passage time/gaps  = 

3 sec 
 3. Optimize lead/lag phasing 
 4. Set Min recall mode for main 

streets, none for minor streets 
 5. Set walk = 7 sec and flash 

don’t walk = 3.5 feet/ sec 
 6. “Reference to” beginning of 

green 
 7. Optimize Cycle length 

For existing and future signals: 
1.Maintain coordination on 
corridors 
2. Optimize splits or change cycle 
length if LOS is poor 

  

Ped./Bicycle 
Volumes 

Pedestrian Bicycle Volumes coded 
based on counts 

grew counts 
using 0.25% 
per year 

grew counts using 0.25% per year   
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Attachment E – aaSidra LOS Evaluation Assumptions for Roundabouts 
 

The aaSidra program (version 5) will be used for roundabout LOS analysis. The following default values 

that are consistent with WSDOT procedures will be used when roundabout information is not available.  

 

1. Environment Factor (EF): Varied based on analysis period 

• 1.1 for existing condition 

• 1.0 for future years (10 to 20 year out) 

 

2. Roundabout Capacity Model: SIDRA Standard. 

 

3. Delay Model: SIDRA Standard Delay Model is used. Control delay includes geometric delay. 

 

4. Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D). 

 

5. LOS method: Delay using HCM 2000.  

 

6. Roundabout LOS Method: Same as Signalized Intersections. Vehicle movement LOS values are 

based on average delay per movement; Intersection and Approach LOS values are based on 

average delay for all vehicle movements. 

 

7. Measure of Effectiveness (MOE): Degree of Saturation (V/C) and LOS 

 

8. Lane Widths: 13-feet entry or exit lane widths 

 

9. Roundabout Design Elements: Refer to WSDOT Design Manual Exhibit 1320-1 as shown 

below 

 

Exhibit 1320-1: Suggested Initial Design Ranges 
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10. Speeds: Recommended Maximum entry design speeds based on Roundabout: An Informational 

Guide, FHWA Exhibit 6-4 shown below. 

 

Exhibit 6-4: Recommended Maximum Entry Design Speeds 

 
 

 

11. Other Items: Assumption related channelization, traffic volumes, heavy vehicle percentages, 

and peak hour factors will be consistent with Attachment D for the SYNCHRO LOS evaluation 

assumptions. 
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Attachment F – Primary Access Options and Build Strategies Analyzed  

 

 

Existing 
Configuration 

Maintain RBR 
as 4-Lanes; 

Add 2
nd

 Access 
via Woodway 

Existing Build 

Roadway Segments   

Between PW and NW 196th 2-lane 
Improved 

2-lane 

Between NW 196th and 24th 2-lane 
Improved  

2-lane 

Between 24th and 20th 4-lane 4-lane 

Between 20th and 15th 4-lane 4-lane 

Between 15th and 8th 4-lane 4-lane 

Between 8th and 3rd 4-lane 4-lane 

Between 3rd and Fremont 4-lane 4-lane 

Between Fremont and Aurora 5-lane 5-lane 

Intersections   

At 196th WB Stop NB Stop 

At 24th EB/SB Stop NB/SB Stop 

At 20th All Stop Signal 

At 15th Stop Control Signal 

At NW 190th WB Stop 
Right-in/ 

Right-out 

At 8th, 3rd, Dayton, Fremont Signal Signal 

Richmond Beach Neighborhood 

Traffic Calming? 
No Yes 

 

 

 

 

 

 



Current Use Scenario A Scenario B

Existing Build Existing Build Existing Existing Existing

2014 --- --- --- --- 17 --- ---

2020 1 2 9 10 --- 18 19

2025 3 4 11 12 --- 20 21

2030 5 6 13 14 --- 22 23

2035 7 8 15 16 --- 24 25

Current Use Scenario A Scenario B

Existing Build Existing Build Existing Existing Existing

2014 --- --- --- --- 42 --- ---

2020 26 27 34 35 --- 43 44

2025 28 29 36 37 --- 45 46

2030 30 31 38 39 --- 47 48

2035 32 33 40 41 --- 49 50

Theme Title Components

No Improvements Existing = Existing Roadway Network

Build Improvements Build

Attachment G - Traffic Analysis Scenarios Analyzed

Point Wells Mixed Use Development

11/17/2015

Alternative 2

Urban Village

Alternative 3 - No Action

Roadway Network

A
n

a
ly

si
s 

Y
e

a
r

AM Period
Alternative 1

Urban Center

Alternative 2

Urban Village

Alternative 3 - No Action

Roadway Network

A
n

a
ly

si
s 

Y
e

a
r

PM Period
Alternative 1

Urban Center

= Improved RBD, Existing 196th/RBR 4-lane, 2 Improved RBD Intersections,

    Second access via Woodway

File: P:\p\PARA00000004\0600INFO\0670Reports\Traffic Report\2015 Point Wells Extended TIA Report\Alternatives, Options, and Scenarios_2015-11-17.xlsx



Alt 1 - UC Alt 2 - UV

# of Stories
Building

Height

Floor Plate

(SF)

Residential Area

(SF)

Number of 

Dwelling Units 

(DU)

Avg. Unit Size

+ Amenities

(SF)

Land Use Code

(LUC)
# of Stories

Building

Height

Floor Plate

(SF)

Residential Area

(SF)

Number of 

Dwelling Units 

(DU)

Avg. Unit Size

+ Amenities

(SF)

Land Use Code

(LUC)

Land Use Code

(LUC)

Number of 

Dwelling Units 

(DU)

Number of 

Dwelling Units 

(DU)

Urban Plaza -PH2 254,208 254 1,001 242,432 242 1,002 PH2 TOTAL 254 242

UP-T1 14 140 feet 6,192 86,688 86 1,008 LUC 222 13 130 feet 6,192 80,496 80 1,006 LUC 222 LUC 222 254 242

UP-T2 12 120 feet 5,584 67,008 67 1,000 LUC 222 12 120 feet 5,584 67,008 67 1,000 LUC 222 LUC 232 0 0

UP-T3 10 100 feet 5,584 55,840 56 997 LUC 222 10 100 feet 5,584 55,840 56 997 LUC 222 LUC 230 0 0

UP-T4 8 80 feet 5,584 44,672 45 993 LUC 222 7 70 feet 5,584 39,088 39 1,002 LUC 222 LUC 252 0 0

North Village -PH4 902,621 903 1,000 659,076 655 1,006 PH4 TOTAL 903 655

NV-T1 17 170 feet 10,551 179,367 179 1,002 LUC 232 14 140 feet 10,551 147,714 146 1,012 LUC 232 LUC 222 0 0

NV-T2 16 160 feet 12,203 195,248 196 996 LUC 232/252 12 120 feet 12,203 146,436 145 1,010 LUC 252 LUC 232 364 146

NV-T3 14 140 feet 12,697 177,758 178 999 LUC 252 10 100 feet 12,697 126,970 127 1,000 LUC 252 LUC 230 0 0

NV-T4 12 120 feet 12,719 152,628 153 998 LUC 252 7 70 feet 12,719 89,033 89 1,000 LUC 252 LUC 252 539 509

NV-T5 10 100 feet 12,697 126,970 127 1,000 LUC 252 7 70 feet 12,697 88,879 89 999 LUC 252

NV-L1 2 20 feet 5,239 10,478 10 1,048 LUC 252 4 40 feet 5,239 20,956 20 1,048 LUC 252

NV-L2 4 40 feet 9,002 36,008 36 1,000 LUC 252 3 30 feet 9,002 27,006 27 1,000 LUC 252

NV-L3 4 40 feet 6,041 24,164 24 1,007 LUC 252 2 20 feet 6,041 12,082 12 1,007 LUC 252

Central Village -PH3 1,270,720 1,271 1,000 1,131,688 1,128 1,003 PH3 TOTAL 1,271 1,128

CV-T1 10 100 feet 10,830 108,300 108 1,003 LUC 232 7 70 feet 10,830 75,810 75 1,011 LUC 230 LUC 222 0 18

CV-T2 12 120 feet 10,830 129,960 130 1,000 LUC 232 10 100 feet 10,830 108,300 108 1,003 LUC 232 LUC 232 763 566

CV-T3 14 140 feet 10,830 151,620 152 998 LUC 232 11 110 feet 10,830 119,130 118 1,010 LUC 232 LUC 230 0 75

CV-T4 16 160 feet 10,830 173,280 173 1,002 LUC 232 12 120 feet 10,830 129,960 130 1,000 LUC 232 LUC 252 508 469

CV-T5 14 140 feet 10,830 151,620 152 998 LUC 232 11 110 feet 10,830 119,130 119 1,001 LUC 232

CV-T6 12 120 feet 10,830 129,960 132 985 LUC 232/252 10 100 feet 10,830 108,300 109 994 LUC 222/232

CV-T7 10 100 feet 10,830 108,300 108 1,003 LUC 252 7 70 feet 10,830 75,810 76 998 LUC 252

CV-L1 2 20 feet 7,062 14,124 14 1,009 LUC 252 3 30 feet 7,062 21,186 21 1,009 LUC 252

CV-L2 2 20 feet 7,062 14,124 14 1,009 LUC 252 3 30 feet 7,062 21,186 21 1,009 LUC 252

CV-L3 2 20 feet 7,062 14,124 14 1,009 LUC 252 2 20 feet 7,062 14,124 14 1,009 LUC 252

CV-L4 2 20 feet 7,062 14,124 14 1,009 LUC 252 2 20 feet 7,062 14,124 14 1,009 LUC 252

CV-L5 2 20 feet 7,062 14,124 14 1,009 LUC 252 3 30 feet 7,062 21,186 21 1,009 LUC 252

CV-L6 2 20 feet 7,062 14,124 14 1,009 LUC 252 3 30 feet 7,062 21,186 21 1,009 LUC 252

CV-L7 4 40 feet 8,405 33,620 34 989 LUC 252 5 50 feet 8,405 42,025 43 977 LUC 252

CV-L8 4 40 feet 7,341 29,364 29 1,013 LUC 252 5 50 feet 7,341 36,705 36 1,020 LUC 252

CV-L9 4 40 feet 7,341 29,364 29 1,013 LUC 252 5 50 feet 7,341 36,705 36 1,020 LUC 252

CV-L10 4 40 feet 8,405 33,620 34 989 LUC 252 5 50 feet 8,405 42,025 43 977 LUC 252

CV-L11 6 60 feet 6,215 37,290 37 1,008 LUC 252 7 70 feet 6,215 43,505 43 1,012 LUC 252

CV-L12 6 60 feet 5,398 32,388 32 1,012 LUC 252 7 70 feet 5,398 37,786 37 1,021 LUC 252

CV-L13 6 60 feet 6,215 37,290 37 1,008 LUC 252 7 70 feet 6,215 43,505 43 1,012 LUC 252

South Village -PH1 653,166 653 1,000 572,657 575 996 PH1 TOTAL 653 575

SV-T1 16 160 feet 7,950 127,200 127 1,002 LUC 232 7 70 feet 7,950 55,650 55 1,012 LUC 230 LUC 222 53 0

SV-T2 14 140 feet 7,950 111,300 111 1,003 LUC 232 10 100 feet 7,950 79,500 78 1,019 LUC 232 LUC 232 433 253

SV-T3 12 120 feet 7,950 95,400 95 1,004 LUC 232 12 120 feet 7,950 95,400 95 1,004 LUC 232 LUC 230 114 322

SV-T4 10 100 feet 7,950 79,500 80 994 LUC 232 10 100 feet 7,950 79,500 80 994 LUC 232 LUC 252 53 0

SV-T5 8 80 feet 7,950 63,600 63 1,010 LUC 232/222 7 70 feet 7,950 55,650 56 994 LUC 230

SV-T6 8 80 feet 7,950 63,600 63 1,010 LUC 252/222 7 70 feet 7,950 55,650 56 994 LUC 230

SV-L1 2 20 feet 4,556 9,112 9 1,012 LUC 230 3 30 feet 4,556 13,668 14 976 LUC 230

SV-L2 2 20 feet 5,831 11,662 12 972 LUC 230 2 20 feet 5,831 11,662 12 972 LUC 230

SV-L3 2 20 feet 5,880 11,760 12 980 LUC 230 2 20 feet 5,880 11,760 12 980 LUC 230

SV-L4 2 20 feet 5,831 11,662 12 972 LUC 230 2 20 feet 5,831 11,662 12 972 LUC 230

SV-L5 2 20 feet 4,589 9,178 9 1,020 LUC 230 3 30 feet 4,589 13,767 14 983 LUC 230

SV-L6 4 40 feet 7,399 29,596 30 987 LUC 230 7 70 feet 7,399 51,793 53 977 LUC 230

SV-L7 4 40 feet 7,399 29,596 30 987 LUC 230 5 50 feet 7,399 36,995 38 974 LUC 230

PW TOTAL 3,081 2,600

Total Dwelling Units 3,081 2,600 LUC 222 307 260

Total Buildings 45 45 LUC 232 1,560 965

LUC 230 114 397

LUC 252 1,100 978

Attachment H - Building Heights, Dwelling Units, and Land Use Codes for Build Alternatives

Building, Area/Phase

Alternative 1 - Urban Center Alternative 2 - Urban Village

File: Attachment H - Building Heights, Dwelling Units, and LUC_2015-06-25.xlsx
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Attachment I – Urban Center Alternative Site Layout with 

Land Use Codes and Building Heights 
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Attachment J – Urban Village Alternative Site Layout with 

Land Use Codes and Building Heights 
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Attachment K – Urban Center Alternative 

Trip Generation Calculations by Project Phase 

 

 



Project: Point Wells Development
Project #: PARA0000-0004

Phase: Urban Center Alt Phase 1

Period: AM Peak Hour

AM Peak AM In AM Out AM Total AM In AM Out

Residential 653 239 47 192

High-Rise Apartment 222 DU 53 Ln(T)=0.99* Ln(X)-1.14 25% 75% 16 4 12

High-Rise Residential 

Condominium/Townhouse
232 DU 433 T=0.29*(X)+28.86 19% 81% 154 29 125

Residential Condo/Townhouse 230 DU 114 Ln(T)=0.80* Ln(X)+0.26 17% 83% 57 10 48

Senior Adult Housing - Attached (Condo) 252 DU 53 T=0.20*(X)-0.13 34% 66% 10 4 7

Commercial Office 3.600 6 5 1

General Office 710 KSF
2 0.000 1.56 88% 12% 0 0 0

General Office (Police/Fire) 710 KSF
2 3.600 1.56 88% 12% 6 5 1

Medical-Dental Office Building 720 KSF
2 0.000 2.39 79% 21% 0 0 0

Retail 32.635 128 74 54

Specialty Retail Center 826 KSF
2 24.635 3.69 48% 52% 91 44 47

Supermarket 850 KSF
2 0.000 3.40 62% 38% 0 0 0

Quality Restaurant 931 KSF
2 8.000 4.63 82% 18% 37 30 7

Public Uses Acre 19.3 25 18 7

Beach Park/Public Pier 415 Acre 19.3 1.30 71% 29% 25 18 7

Private Uses KSF 0.0

Health/Fitness Club* 492 KSF 0.0

*Health/Fitness Club facilities provide complimentary services to residents only; therefore, no trip generation is expected.
398 144 254

AM Total AM In AM Out

Total Generated Trips

Description
ITE Land Use 

Code (LUC)
Units Planned Units

ITE Trip Rates or 

Equations
ITE Trip Directional Split



Project: Point Wells Development
Project #: PARA0000-0004

Phase: Urban Center Alt Phases 1-2

Period: AM Peak Hour

AM Peak AM In AM Out AM Total AM In AM Out

Residential 907 315 66 249

High-Rise Apartment 222 DU 307 Ln(T)=0.99* Ln(X)-1.14 25% 75% 93 23 70

High-Rise Residential 

Condominium/Townhouse
232 DU 433 T=0.29*(X)+28.86 19% 81% 154 29 125

Residential Condo/Townhouse 230 DU 114 Ln(T)=0.80* Ln(X)+0.26 17% 83% 57 10 48

Senior Adult Housing - Attached (Condo) 252 DU 53 T=0.20*(X)-0.13 34% 66% 10 4 7

Commercial Office 35.862 62 53 9

General Office 710 KSF
2 24.762 1.56 88% 12% 39 34 5

General Office (Police/Fire) 710 KSF
2 3.600 1.56 88% 12% 6 5 1

Medical-Dental Office Building 720 KSF
2 7.500 2.39 79% 21% 18 14 4

Retail 58.935 217 129 88

Specialty Retail Center 826 KSF
2 24.635 3.69 48% 52% 91 44 47

Supermarket 850 KSF
2 26.300 3.40 62% 38% 89 55 34

Quality Restaurant 931 KSF
2 8.000 4.63 82% 18% 37 30 7

Public Uses Acre 19.3 25 18 7

Beach Park/Public Pier 415 Acre 19.3 1.30 71% 29% 25 18 7

Private Uses KSF 20.0

Health/Fitness Club* 492 KSF 20.0

*Health/Fitness Club facilities provide complimentary services to residents only; therefore, no trip generation is expected.
619 266 353

AM Total AM In AM Out

Total Generated Trips

Description
ITE Land Use 

Code (LUC)
Units Planned Units

ITE Trip Rates or 

Equations
ITE Trip Directional Split



Project: Point Wells Development
Project #: PARA0000-0004

Phase: Urban Center Alt Phases 1-3

Period: AM Peak Hour

AM Peak AM In AM Out AM Total AM In AM Out

Residential 2178 637 142 495

High-Rise Apartment 222 DU 307 Ln(T)=0.99* Ln(X)-1.14 25% 75% 93 23 70

High-Rise Residential 

Condominium/Townhouse
232 DU 1196 T=0.29*(X)+28.86 19% 81% 376 71 304

Residential Condo/Townhouse 230 DU 114 Ln(T)=0.80* Ln(X)+0.26 17% 83% 57 10 48

Senior Adult Housing - Attached (Condo) 252 DU 561 T=0.20*(X)-0.13 34% 66% 112 38 74

Commercial Office 35.862 62 53 9

General Office 710 KSF
2 24.762 1.56 88% 12% 39 34 5

General Office (Police/Fire) 710 KSF
2 3.600 1.56 88% 12% 6 5 1

Medical-Dental Office Building 720 KSF
2 7.500 2.39 79% 21% 18 14 4

Retail 82.935 315 192 123

Specialty Retail Center 826 KSF
2 38.635 3.69 48% 52% 143 68 74

Supermarket 850 KSF
2 26.300 3.40 62% 38% 89 55 34

Quality Restaurant 931 KSF
2 18.000 4.63 82% 18% 83 68 15

Public Uses Acre 19.3 25 18 7

Beach Park/Public Pier 415 Acre 19.3 1.30 71% 29% 25 18 7

Private Uses KSF 20.0

Health/Fitness Club* 492 KSF 20.0

*Health/Fitness Club facilities provide complimentary services to residents only; therefore, no trip generation is expected.
1,039 405 634

AM Total AM In AM Out

Total Generated Trips

Description
ITE Land Use 

Code (LUC)
Units Planned Units

ITE Trip Rates or 

Equations
ITE Trip Directional Split



Project: Point Wells Development
Project #: PARA0000-0004

Phase: Urban Center  Alt Phases1-4

Period: AM Peak Hour

AM Peak AM In AM Out AM Total AM In AM Out

Residential 3081 851 199 652

High-Rise Apartment 222 DU 307 Ln(T)=0.99* Ln(X)-1.14 25% 75% 93 23 70

High-Rise Residential 

Condominium/Townhouse
232 DU 1560 T=0.29*(X)+28.86 19% 81% 481 91 390

Residential Condo/Townhouse 230 DU 114 Ln(T)=0.80* Ln(X)+0.26 17% 83% 57 10 48

Senior Adult Housing - Attached (Condo) 252 DU 1100 T=0.20*(X)-0.13 34% 66% 220 75 145

Commercial Office 35.862 62 53 9

General Office 710 KSF
2 24.762 1.56 88% 12% 39 34 5

General Office (Police/Fire) 710 KSF
2 3.600 1.56 88% 12% 6 5 1

Medical-Dental Office Building 720 KSF
2 7.500 2.39 79% 21% 18 14 4

Retail 82.935 315 192 123

Specialty Retail Center 826 KSF
2 38.635 3.69 48% 52% 143 68 74

Supermarket 850 KSF
2 26.300 3.40 62% 38% 89 55 34

Quality Restaurant 931 KSF
2 18.000 4.63 82% 18% 83 68 15

Public Uses Acre 19.3 25 18 7

Beach Park/Public Pier 415 Acre 19.3 1.30 71% 29% 25 18 7

Private Uses KSF 20.0

Health/Fitness Club* 492 KSF 20.0

*Health/Fitness Club facilities provide complimentary services to residents only; therefore, no trip generation is expected.
1,253 462 791

AM Total AM In AM Out

Total Generated Trips

Description
ITE Land Use 

Code (LUC)
Units Planned Units

ITE Trip Rates or 

Equations
ITE Trip Directional Split



Project: Point Wells Development
Project #: PARA0000-0004

Phase: Urban Center Alt Phase 1

Period: PM Peak Hour

PM Peak PM In PM Out PM Total PM In PM Out

Residential 653 273 171 102

High-Rise Apartment 222 DU 53 T=0.32*(X)+12.3 61% 39% 29 18 11

High-Rise Residential 

Condominium/Townhouse
232 DU 433 T=0.34*(X)+15.47 62% 38% 163 101 62

Residential Condo/Townhouse 230 DU 114 Ln(T)=0.82* Ln(X)+0.32 67% 33% 67 45 22

Senior Adult Housing - Attached (Condo) 252 DU 53 T=0.24*(X)+1.64 54% 46% 14 8 7

Commercial Office 3.600 5 1 4

General Office 710 KSF
2 0.000 1.49 17% 83% 0 0 0

General Office (Police/Fire) 710 KSF
2 3.600 1.49 17% 83% 5 1 4

Medical-Dental Office Building 720 KSF
2 0.000 3.57 28% 72% 0 0 0

Retail 32.635 127 70 57

Specialty Retail Center 826 KSF
2 24.635 2.71 44% 56% 67 29 37

Supermarket 850 KSF
2 0.000 9.48 51% 49% 0 0 0

Quality Restaurant 931 KSF
2 8.000 7.49 67% 33% 60 40 20

Public Uses Acre 19.3 25 7 18

Beach Park/Public Pier 415 Acre 19.3 1.30 29% 71% 25 7 18

Private Uses KSF 0.0

Health/Fitness Club* 492 KSF 0.0

*Health/Fitness Club facilities provide complimentary services to residents only; therefore, no trip generation is expected.
430 249 181

PM Total PM In PM Out

Total Generated Trips

Description
ITE Land Use 

Code (LUC)
Units Planned Units

ITE Trip Rates or 

Equations
ITE Trip Directional Split



Project: Point Wells Development
Project #: PARA0000-0004

Phase: Urban Center  Alt Phases 1-2

Period: PM Peak Hour

PM Peak PM In PM Out PM Total PM In PM Out

Residential 907 355 221 134

High-Rise Apartment 222 DU 307 T=0.32*(X)+12.3 61% 39% 111 67 43

High-Rise Residential 

Condominium/Townhouse
232 DU 433 T=0.34*(X)+15.47 62% 38% 163 101 62

Residential Condo/Townhouse 230 DU 114 Ln(T)=0.82* Ln(X)+0.32 67% 33% 67 45 22

Senior Adult Housing - Attached (Condo) 252 DU 53 T=0.24*(X)+1.64 54% 46% 14 8 7

Commercial Office 35.862 69 15 54

General Office 710 KSF
2 24.762 1.49 17% 83% 37 6 31

General Office (Police/Fire) 710 KSF
2 3.600 1.49 17% 83% 5 1 4

Medical-Dental Office Building 720 KSF
2 7.500 3.57 28% 72% 27 7 19

Retail 58.935 376 197 179

Specialty Retail Center 826 KSF
2 24.635 2.71 44% 56% 67 29 37

Supermarket 850 KSF
2 26.300 9.48 51% 49% 249 127 122

Quality Restaurant 931 KSF
2 8.000 7.49 67% 33% 60 40 20

Public Uses Acre 19.3 25 7 18

Beach Park/Public Pier 415 Acre 19.3 1.30 29% 71% 25 7 18

Private Uses KSF 20.0

Health/Fitness Club* 492 KSF 20.0

*Health/Fitness Club facilities provide complimentary services to residents only; therefore, no trip generation is expected.
825 440 385

PM Total PM In PM Out

Total Generated Trips

Description
ITE Land Use 

Code (LUC)
Units Planned Units

ITE Trip Rates or 

Equations
ITE Trip Directional Split



Project: Point Wells Development
Project #: PARA0000-0004

Phase: Urban Center Alt Phases 1-3

Period: PM Peak Hour

PM Peak PM In PM Out PM Total PM In PM Out

Residential 2178 736 448 288

High-Rise Apartment 222 DU 307 T=0.32*(X)+12.3 61% 39% 111 67 43

High-Rise Residential 

Condominium/Townhouse
232 DU 1196 T=0.34*(X)+15.47 62% 38% 422 262 160

Residential Condo/Townhouse 230 DU 114 Ln(T)=0.82* Ln(X)+0.32 67% 33% 67 45 22

Senior Adult Housing - Attached (Condo) 252 DU 561 T=0.24*(X)+1.64 54% 46% 136 74 63

Commercial Office 35.862 69 15 54

General Office 710 KSF
2 24.762 1.49 17% 83% 37 6 31

General Office (Police/Fire) 710 KSF
2 3.600 1.49 17% 83% 5 1 4

Medical-Dental Office Building 720 KSF
2 7.500 3.57 28% 72% 27 7 19

Retail 82.935 489 264 225

Specialty Retail Center 826 KSF
2 38.635 2.71 44% 56% 105 46 59

Supermarket 850 KSF
2 26.300 9.48 51% 49% 249 127 122

Quality Restaurant 931 KSF
2 18.000 7.49 67% 33% 135 90 44

Public Uses Acre 19.3 25 7 18

Beach Park/Public Pier 415 Acre 19.3 1.30 29% 71% 25 7 18

Private Uses KSF 20.0

Health/Fitness Club* 492 KSF 20.0

*Health/Fitness Club facilities provide complimentary services to residents only; therefore, no trip generation is expected.
1,319 734 585

PM Total PM In PM Out

Total Generated Trips

Description
ITE Land Use 

Code (LUC)
Units Planned Units

ITE Trip Rates or 

Equations
ITE Trip Directional Split



Project: Point Wells Development
Project #: PARA0000-0004

Phase: Urban Center  Alt Phases1-4

Period: PM Peak Hour

PM Peak PM In PM Out PM Total PM In PM Out

Residential 3081 989 594 395

High-Rise Apartment 222 DU 307 T=0.32*(X)+12.3 61% 39% 111 67 43

High-Rise Residential 

Condominium/Townhouse
232 DU 1560 T=0.34*(X)+15.47 62% 38% 546 338 207

Residential Condo/Townhouse 230 DU 114 Ln(T)=0.82* Ln(X)+0.32 67% 33% 67 45 22

Senior Adult Housing - Attached (Condo) 252 DU 1100 T=0.24*(X)+1.64 54% 46% 266 143 122

Commercial Office 35.862 69 15 54

General Office 710 KSF
2 24.762 1.49 17% 83% 37 6 31

General Office (Police/Fire) 710 KSF
2 3.600 1.49 17% 83% 5 1 4

Medical-Dental Office Building 720 KSF
2 7.500 3.57 28% 72% 27 7 19

Retail 82.935 489 264 225

Specialty Retail Center 826 KSF
2 38.635 2.71 44% 56% 105 46 59

Supermarket 850 KSF
2 26.300 9.48 51% 49% 249 127 122

Quality Restaurant 931 KSF
2 18.000 7.49 67% 33% 135 90 44

Public Uses Acre 19.3 25 7 18

Beach Park/Public Pier 415 Acre 19.3 1.30 29% 71% 25 7 18

Private Uses KSF 20.0

Health/Fitness Club* 492 KSF 20.0

*Health/Fitness Club facilities provide complimentary services to residents only; therefore, no trip generation is expected.
1,572 880 692

PM Total PM In PM Out

Total Generated Trips

Description
ITE Land Use 

Code (LUC)
Units Planned Units

ITE Trip Rates or 

Equations
ITE Trip Directional Split



Point Wells Mixed-Use Development Project 

Transportation Analysis 

Methods and Assumptions 
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Attachment L – Urban Village Alternative 

Trip Generation Calculations by Project Phase 

 

 



Project: Point Wells Development
Project #: PARA0000-0004

Phase: Urban Village Alt Phase 1

Period: AM Peak Hour

AM Peak AM In AM Out AM Total AM In AM Out

Residential 575.0 234 42 192

High-Rise Apartment 222 DU 0.0 Ln(T)=0.99* Ln(X)-1.14 25% 75% 0 0 0

High-Rise Residential 

Condominium/Townhouse
232 DU 253.0 T=0.29*(X)+28.86 19% 81% 102 19 83

Residential Condo/Townhouse 230 DU 322.0 Ln(T)=0.80* Ln(X)+0.26 17% 83% 132 22 109

Senior Adult Housing - Attached (Condo) 252 DU 0.0 T=0.20*(X)-0.13 34% 66% 0 0 0

Commercial Office 3.600 6 5 1

General Office 710 KSF
2 0.000 1.56 88% 12% 0 0 0

General Office (Police/Fire) 710 KSF
2 3.600 1.56 88% 12% 6 5 1

Medical-Dental Office Building 720 KSF
2 0.000 2.39 79% 21% 0 0 0

Retail 32.635 128 74 54

Specialty Retail Center 826 KSF
2 24.635 3.69 48% 52% 91 44 47

Supermarket 850 KSF
2 0.000 3.40 62% 38% 0 0 0

Quality Restaurant 931 KSF
2 8.000 4.63 82% 18% 37 30 7

Public Uses Acre 19.3 25 18 7

Beach Park/Public Pier 415 Acre 19.3 1.30 71% 29% 25 18 7

Private Uses KSF 0.0

Health/Fitness Club* 492 KSF 0.0

*Health/Fitness Club facilities provide complimentary services to residents only; therefore, no trip generation is expected.
393 139 254

AM Total AM In AM Out

Total Generated Trips

Description
ITE Land Use 

Code (LUC)
Units Planned Units

ITE Trip Rates or 

Equations
ITE Trip Directional Split



Project: Point Wells Development
Project #: PARA0000-0004

Phase: Urban Village Alt Phases 1-2

Period: AM Peak Hour

AM Peak AM In AM Out AM Total AM In AM Out

Residential 817.0 307 60 247

High-Rise Apartment 222 DU 242.0 Ln(T)=0.99* Ln(X)-1.14 25% 75% 73 18 55

High-Rise Residential 

Condominium/Townhouse
232 DU 253.0 T=0.29*(X)+28.86 19% 81% 102 19 83

Residential Condo/Townhouse 230 DU 322.0 Ln(T)=0.80* Ln(X)+0.26 17% 83% 132 22 109

Senior Adult Housing - Attached (Condo) 252 DU 0.0 T=0.20*(X)-0.13 34% 66% 0 0 0

Commercial Office 35.862 62 53 9

General Office 710 KSF
2 24.762 1.56 88% 12% 39 34 5

General Office (Police/Fire) 710 KSF
2 3.600 1.56 88% 12% 6 5 1

Medical-Dental Office Building 720 KSF
2 7.500 2.39 79% 21% 18 14 4

Retail 58.935 217 129 88

Specialty Retail Center 826 KSF
2 24.635 3.69 48% 52% 91 44 47

Supermarket 850 KSF
2 26.300 3.40 62% 38% 89 55 34

Quality Restaurant 931 KSF
2 8.000 4.63 82% 18% 37 30 7

Public Uses Acre 19.3 25 18 7

Beach Park/Public Pier 415 Acre 19.3 1.30 71% 29% 25 18 7

Private Uses KSF 20.0

Health/Fitness Club* 492 KSF 20.0

*Health/Fitness Club facilities provide complimentary services to residents only; therefore, no trip generation is expected.
611 260 351

AM Total AM In AM Out

Total Generated Trips

Description
ITE Land Use 

Code (LUC)
Units Planned Units

ITE Trip Rates or 

Equations
ITE Trip Directional Split



Project: Point Wells Development
Project #: PARA0000-0004

Phase: Urban Village Alt Phases 1-3

Period: AM Peak Hour

AM Peak AM In AM Out AM Total AM In AM Out

Residential 1945.0 595 129 466

High-Rise Apartment 222 DU 260.0 Ln(T)=0.99* Ln(X)-1.14 25% 75% 79 20 59

High-Rise Residential 

Condominium/Townhouse
232 DU 819.0 T=0.29*(X)+28.86 19% 81% 266 51 216

Residential Condo/Townhouse 230 DU 397.0 Ln(T)=0.80* Ln(X)+0.26 17% 83% 156 26 129

Senior Adult Housing - Attached (Condo) 252 DU 469.0 T=0.20*(X)-0.13 34% 66% 94 32 62

Commercial Office 35.862 62 53 9

General Office 710 KSF
2 24.762 1.56 88% 12% 39 34 5

General Office (Police/Fire) 710 KSF
2 3.600 1.56 88% 12% 6 5 1

Medical-Dental Office Building 720 KSF
2 7.500 2.39 79% 21% 18 14 4

Retail 82.935 315 192 123

Specialty Retail Center 826 KSF
2 38.635 3.69 48% 52% 143 68 74

Supermarket 850 KSF
2 26.300 3.40 62% 38% 89 55 34

Quality Restaurant 931 KSF
2 18.000 4.63 82% 18% 83 68 15

Public Uses Acre 19.3 25 18 7

Beach Park/Public Pier 415 Acre 19.3 1.30 71% 29% 25 18 7

Private Uses KSF 20.0

Health/Fitness Club* 492 KSF 20.0

*Health/Fitness Club facilities provide complimentary services to residents only; therefore, no trip generation is expected.
997 392 605

AM Total AM In AM Out

Total Generated Trips

Description
ITE Land Use 

Code (LUC)
Units Planned Units

ITE Trip Rates or 

Equations
ITE Trip Directional Split



Project: Point Wells Development
Project #: PARA0000-0004

Phase: Urban Village Alt Phases1-4

Period: AM Peak Hour

AM Peak AM In AM Out AM Total AM In AM Out

Residential 2600.0 738 171 567

High-Rise Apartment 222 DU 260.0 Ln(T)=0.99* Ln(X)-1.14 25% 75% 79 20 59

High-Rise Residential 

Condominium/Townhouse
232 DU 965.0 T=0.29*(X)+28.86 19% 81% 309 59 250

Residential Condo/Townhouse 230 DU 397.0 Ln(T)=0.80* Ln(X)+0.26 17% 83% 156 26 129

Senior Adult Housing - Attached (Condo) 252 DU 978.0 T=0.20*(X)-0.13 34% 66% 195 66 129

Commercial Office 35.862 62 53 9

General Office 710 KSF
2 24.762 1.56 88% 12% 39 34 5

General Office (Police/Fire) 710 KSF
2 3.600 1.56 88% 12% 6 5 1

Medical-Dental Office Building 720 KSF
2 7.500 2.39 79% 21% 18 14 4

Retail 82.935 315 192 123

Specialty Retail Center 826 KSF
2 38.635 3.69 48% 52% 143 68 74

Supermarket 850 KSF
2 26.300 3.40 62% 38% 89 55 34

Quality Restaurant 931 KSF
2 18.000 4.63 82% 18% 83 68 15

Public Uses Acre 19.3 25 18 7

Beach Park/Public Pier 415 Acre 19.3 1.30 71% 29% 25 18 7

Private Uses KSF 20.0

Health/Fitness Club* 492 KSF 20.0

*Health/Fitness Club facilities provide complimentary services to residents only; therefore, no trip generation is expected.
1,140 434 706

AM Total AM In AM Out

Total Generated Trips

Description
ITE Land Use 

Code (LUC)
Units Planned Units

ITE Trip Rates or 

Equations
ITE Trip Directional Split



Project: Point Wells Development
Project #: PARA0000-0004

Phase: Urban Village Alt Phase 1

Period: PM Peak Hour

PM Peak PM In PM Out PM Total PM In PM Out

Residential 575.0 272 176 96

High-Rise Apartment 222 DU 0.0 T=0.32*(X)+12.3 61% 39% 12 8 5

High-Rise Residential 

Condominium/Townhouse
232 DU 253.0 T=0.34*(X)+15.47 62% 38% 101 63 39

Residential Condo/Townhouse 230 DU 322.0 Ln(T)=0.82* Ln(X)+0.32 67% 33% 157 105 52

Senior Adult Housing - Attached (Condo) 252 DU 0.0 T=0.24*(X)+1.64 54% 46% 2 1 1

Commercial Office 3.600 5 1 4

General Office 710 KSF
2 0.000 1.49 17% 83% 0 0 0

General Office (Police/Fire) 710 KSF
2 3.600 1.49 17% 83% 5 1 4

Medical-Dental Office Building 720 KSF
2 0.000 3.57 28% 72% 0 0 0

Retail 32.635 127 70 57

Specialty Retail Center 826 KSF
2 24.635 2.71 44% 56% 67 29 37

Supermarket 850 KSF
2 0.000 9.48 51% 49% 0 0 0

Quality Restaurant 931 KSF
2 8.000 7.49 67% 33% 60 40 20

Public Uses Acre 19.3 25 7 18

Beach Park/Public Pier 415 Acre 19.3 1.30 29% 71% 25 7 18

Private Uses KSF 0.0

Health/Fitness Club* 492 KSF 0.0

*Health/Fitness Club facilities provide complimentary services to residents only; therefore, no trip generation is expected.
429 254 175

PM Total PM In PM Out

Total Generated Trips

Description
ITE Land Use 

Code (LUC)
Units Planned Units

ITE Trip Rates or 

Equations
ITE Trip Directional Split



Project: Point Wells Development
Project #: PARA0000-0004

Phase: Urban Village Alt Phases 1-2

Period: PM Peak Hour

PM Peak PM In PM Out PM Total PM In PM Out

Residential 817.0 350 224 126

High-Rise Apartment 222 DU 242.0 T=0.32*(X)+12.3 61% 39% 90 55 35

High-Rise Residential 

Condominium/Townhouse
232 DU 253.0 T=0.34*(X)+15.47 62% 38% 101 63 39

Residential Condo/Townhouse 230 DU 322.0 Ln(T)=0.82* Ln(X)+0.32 67% 33% 157 105 52

Senior Adult Housing - Attached (Condo) 252 DU 0.0 T=0.24*(X)+1.64 54% 46% 2 1 1

Commercial Office 35.862 69 15 54

General Office 710 KSF
2 24.762 1.49 17% 83% 37 6 31

General Office (Police/Fire) 710 KSF
2 3.600 1.49 17% 83% 5 1 4

Medical-Dental Office Building 720 KSF
2 7.500 3.57 28% 72% 27 7 19

Retail 58.935 376 197 179

Specialty Retail Center 826 KSF
2 24.635 2.71 44% 56% 67 29 37

Supermarket 850 KSF
2 26.300 9.48 51% 49% 249 127 122

Quality Restaurant 931 KSF
2 8.000 7.49 67% 33% 60 40 20

Public Uses Acre 19.3 25 7 18

Beach Park/Public Pier 415 Acre 19.3 1.30 29% 71% 25 7 18

Private Uses KSF 20.0

Health/Fitness Club* 492 KSF 20.0

*Health/Fitness Club facilities provide complimentary services to residents only; therefore, no trip generation is expected.
820 443 377

PM Total PM In PM Out

Total Generated Trips

Description
ITE Land Use 

Code (LUC)
Units Planned Units

ITE Trip Rates or 

Equations
ITE Trip Directional Split



Project: Point Wells Development
Project #: PARA0000-0004

Phase: Urban Village Alt Phases 1-3

Period: PM Peak Hour

PM Peak PM In PM Out PM Total PM In PM Out

Residential 1945.0 690 427 263

High-Rise Apartment 222 DU 260.0 T=0.32*(X)+12.3 61% 39% 96 58 37

High-Rise Residential 

Condominium/Townhouse
232 DU 819.0 T=0.34*(X)+15.47 62% 38% 294 182 112

Residential Condo/Townhouse 230 DU 397.0 Ln(T)=0.82* Ln(X)+0.32 67% 33% 186 125 61

Senior Adult Housing - Attached (Condo) 252 DU 469.0 T=0.24*(X)+1.64 54% 46% 114 62 53

Commercial Office 35.862 69 15 54

General Office 710 KSF
2 24.762 1.49 17% 83% 37 6 31

General Office (Police/Fire) 710 KSF
2 3.600 1.49 17% 83% 5 1 4

Medical-Dental Office Building 720 KSF
2 7.500 3.57 28% 72% 27 7 19

Retail 82.935 489 264 225

Specialty Retail Center 826 KSF
2 38.635 2.71 44% 56% 105 46 59

Supermarket 850 KSF
2 26.300 9.48 51% 49% 249 127 122

Quality Restaurant 931 KSF
2 18.000 7.49 67% 33% 135 90 44

Public Uses Acre 19.3 25 7 18

Beach Park/Public Pier 415 Acre 19.3 1.30 29% 71% 25 7 18

Private Uses KSF 20.0

Health/Fitness Club* 492 KSF 20.0

*Health/Fitness Club facilities provide complimentary services to residents only; therefore, no trip generation is expected.
1,273 713 560

PM Total PM In PM Out

Total Generated Trips

Description
ITE Land Use 

Code (LUC)
Units Planned Units

ITE Trip Rates or 

Equations
ITE Trip Directional Split



Project: Point Wells Development
Project #: PARA0000-0004

Phase: Urban Village Alt Phases1-4

Period: PM Peak Hour

PM Peak PM In PM Out PM Total PM In PM Out

Residential 2600.0 862 524 338

High-Rise Apartment 222 DU 260.0 T=0.32*(X)+12.3 61% 39% 96 58 37

High-Rise Residential 

Condominium/Townhouse
232 DU 965.0 T=0.34*(X)+15.47 62% 38% 344 213 131

Residential Condo/Townhouse 230 DU 397.0 Ln(T)=0.82* Ln(X)+0.32 67% 33% 186 125 61

Senior Adult Housing - Attached (Condo) 252 DU 978.0 T=0.24*(X)+1.64 54% 46% 236 128 109

Commercial Office 35.862 69 15 54

General Office 710 KSF
2 24.762 1.49 17% 83% 37 6 31

General Office (Police/Fire) 710 KSF
2 3.600 1.49 17% 83% 5 1 4

Medical-Dental Office Building 720 KSF
2 7.500 3.57 28% 72% 27 7 19

Retail 82.935 489 264 225

Specialty Retail Center 826 KSF
2 38.635 2.71 44% 56% 105 46 59

Supermarket 850 KSF
2 26.300 9.48 51% 49% 249 127 122

Quality Restaurant 931 KSF
2 18.000 7.49 67% 33% 135 90 44

Public Uses Acre 19.3 25 7 18

Beach Park/Public Pier 415 Acre 19.3 1.30 29% 71% 25 7 18

Private Uses KSF 20.0

Health/Fitness Club* 492 KSF 20.0

*Health/Fitness Club facilities provide complimentary services to residents only; therefore, no trip generation is expected.
1,445 810 635

PM Total PM In PM Out

Total Generated Trips

Description
ITE Land Use 

Code (LUC)
Units Planned Units

ITE Trip Rates or 

Equations
ITE Trip Directional Split
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Project Name: Organization:

Project Location: Performed By:

Scenario Description: Date:

Analysis Year: Checked By:

Analysis Period: Date:

ITE LUCs
1 Quantity Units Total Entering Exiting

Office 0

Retail 0

Restaurant 0

Cinema/Entertainment 0

Residential 0

Hotel 0

All Other Land Uses
2 0

0 0 0

Veh. Occ.
4 % Transit % Non-Motorized Veh. Occ.

4 % Transit % Non-Motorized

Office

Retail

Restaurant

Cinema/Entertainment

Residential

Hotel

All Other Land Uses
2

Office Retail Restaurant Residential Hotel

Office

Retail

Restaurant

Cinema/Entertainment

Residential

Hotel

Office Retail Restaurant Residential Hotel

Office 0 0 0 0

Retail 0 0 0 0

Restaurant 0 0 0 0

Cinema/Entertainment 0 0 0 0 0

Residential 0 0 0 0

Hotel 0 0 0 0

Total Entering Exiting Land Use Entering Trips Exiting Trips

All Person-Trips 0 0 0 Office N/A N/A

Internal Capture Percentage 0% 0% 0% Retail N/A N/A

Restaurant N/A N/A

External Vehicle-Trips
5 0 0 0 Cinema/Entertainment N/A N/A

External Transit-Trips
6 0 0 0 Residential N/A N/A

External Non-Motorized Trips
6 0 0 0 Hotel N/A N/A

AM Street Peak Hour

Estimation Tool Developed by the Texas A&M Transportation Institute - Version 2013.1

Table 5-A: Computations Summary Table 6-A: Internal Trip Capture Percentages by Land Use

2
Total estimate for all other land uses at mixed-use development site is not subject to internal trip capture computations in this estimator.

5
Vehicle-trips computed using the mode split and vehicle occupancy values provided in Table 2-A.

1
Land Use Codes (LUCs) from Trip Generation Manual , published by the Institute of Transportation Engineers.

6
Person-Trips

*Indicates computation that has been rounded to the nearest whole number.

3
Enter trips assuming no transit or non-motorized trips (as assumed in ITE Trip Generation Manual ).

4
Enter vehicle occupancy assumed in Table 1-A vehicle trips.  If vehicle occupancy changes for proposed mixed-use project, manual adjustments must be made 

to Tables 5-A, 9-A (O and D).  Enter transit, non-motorized percentages that will result with proposed mixed-use project complete.

Table 2-A: Mode Split and Vehicle Occupancy Estimates

Table 4-A: Internal Person-Trip Origin-Destination Matrix*

Destination (To)
Origin (From)

Origin (From)
Destination (To)

Cinema/Entertainment

Land Use
Entering Trips Exiting Trips

Table 3-A: Average Land Use Interchange Distances (Feet Walking Distance)

NCHRP 684 Internal Trip Capture Estimation Tool

Table 1-A: Base Vehicle-Trip Generation Estimates (Single-Use Site Estimate)

0

0

Cinema/Entertainment

Development Data (For Information Only )

0

0

0

Estimated Vehicle-Trips
3

Land Use



Project Name:

Analysis Period:

Veh. Occ. Vehicle-Trips Person-Trips* Veh. Occ. Vehicle-Trips Person-Trips*

Office 1.00 0 0 1.00 0 0

Retail 1.00 0 0 1.00 0 0

Restaurant 1.00 0 0 1.00 0 0

Cinema/Entertainment 1.00 0 0 1.00 0 0

Residential 1.00 0 0 1.00 0 0

Hotel 1.00 0 0 1.00 0 0

Office Retail Restaurant Residential Hotel

Office 0 0 0 0

Retail 0 0 0 0

Restaurant 0 0 0 0

Cinema/Entertainment 0 0 0 0 0

Residential 0 0 0 0

Hotel 0 0 0 0

Office Retail Restaurant Residential Hotel

Office 0 0 0 0

Retail 0 0 0 0

Restaurant 0 0 0 0

Cinema/Entertainment 0 0 0 0 0

Residential 0 0 0 0

Hotel 0 0 0 0

Internal External Total Vehicles
1

Transit
2

Non-Motorized
2

Office 0 0 0 0 0 0

Retail 0 0 0 0 0 0

Restaurant 0 0 0 0 0 0

Cinema/Entertainment 0 0 0 0 0 0

Residential 0 0 0 0 0 0

Hotel 0 0 0 0 0 0

All Other Land Uses
3 0 0 0 0 0 0

Internal External Total Vehicles
1

Transit
2

Non-Motorized
2

Office 0 0 0 0 0 0

Retail 0 0 0 0 0 0

Restaurant 0 0 0 0 0 0

Cinema/Entertainment 0 0 0 0 0 0

Residential 0 0 0 0 0 0

Hotel 0 0 0 0 0 0

All Other Land Uses
3 0 0 0 0 0 0

Land Use
Table 7-A (D): Entering Trips

2
Person-Trips

Person-Trip Estimates

0

AM Street Peak Hour

Table 9-A (D): Internal and External Trips Summary (Entering Trips)

Table 8-A (O): Internal Person-Trip Origin-Destination Matrix (Computed at Origin)

Origin (From)
Destination (To)

Cinema/Entertainment

Table 7-A: Conversion of Vehicle-Trip Ends to Person-Trip Ends

Table 7-A (O): Exiting Trips

0

0

0

Table 8-A (D): Internal Person-Trip Origin-Destination Matrix (Computed at Destination)

Origin (From)

Origin Land Use
Person-Trip Estimates External Trips by Mode*

External Trips by Mode*

1
Vehicle-trips computed using the mode split and vehicle occupancy values provided in Table 2-A

0

*Indicates computation that has been rounded to the nearest whole number.

0

0

0

0

0

Destination (To)

Cinema/Entertainment

0

3
Total estimate for all other land uses at mixed-use development site is not subject to internal trip capture computations in this estimator

Destination Land Use

Table 9-A (O): Internal and External Trips Summary (Exiting Trips)



Project Name: Organization:

Project Location: Performed By:

Scenario Description: Date:

Analysis Year: Checked By:

Analysis Period: Date:

ITE LUCs
1 Quantity Units Total Entering Exiting

Office 0

Retail 0

Restaurant 0

Cinema/Entertainment 0

Residential 0

Hotel 0

All Other Land Uses
2 0

0 0 0

Veh. Occ.
4 % Transit % Non-Motorized Veh. Occ.

4 % Transit % Non-Motorized

Office

Retail

Restaurant

Cinema/Entertainment

Residential

Hotel

All Other Land Uses
2

Office Retail Restaurant Residential Hotel

Office

Retail

Restaurant

Cinema/Entertainment

Residential

Hotel

Office Retail Restaurant Residential Hotel

Office 0 0 0 0

Retail 0 0 0 0

Restaurant 0 0 0 0

Cinema/Entertainment 0 0 0 0 0

Residential 0 0 0 0

Hotel 0 0 0 0

Total Entering Exiting Land Use Entering Trips Exiting Trips

All Person-Trips 0 0 0 Office N/A N/A

Internal Capture Percentage 0% 0% 0% Retail N/A N/A

Restaurant N/A N/A

External Vehicle-Trips
5 0 0 0 Cinema/Entertainment N/A N/A

External Transit-Trips
6 0 0 0 Residential N/A N/A

External Non-Motorized Trips
6 0 0 0 Hotel N/A N/A

1
Land Use Codes (LUCs) from Trip Generation Manual , published by the Institute of Transportation Engineers.

2
Total estimate for all other land uses at mixed-use development site is not subject to internal trip capture computations in this estimator.

3
Enter trips assuming no transit or non-motorized trips (as assumed in ITE Trip Generation Manual ).

5
Vehicle-trips computed using the mode split and vehicle occupancy values provided in Table 2-P.

Table 5-P: Computations Summary Table 6-P: Internal Trip Capture Percentages by Land Use

4
Enter vehicle occupancy assumed in Table 1-P vehicle trips.  If vehicle occupancy changes for proposed mixed-use project, manual adjustments must be 

6
Person-Trips

0

0

0

0

Table 4-P: Internal Person-Trip Origin-Destination Matrix*

Origin (From)
Destination (To)

Cinema/Entertainment

0

Table 3-P: Average Land Use Interchange Distances (Feet Walking Distance)

Origin (From)
Destination (To)

Cinema/Entertainment

NCHRP 684 Internal Trip Capture Estimation Tool

*Indicates computation that has been rounded to the nearest whole number.

Estimation Tool Developed by the Texas A&M Transportation Institute - Version 2013.1

PM Street Peak Hour

Table 1-P: Base Vehicle-Trip Generation Estimates (Single-Use Site Estimate)

Land Use
Development Data (For Information Only ) Estimated Vehicle-Trips

3

Table 2-P: Mode Split and Vehicle Occupancy Estimates

Land Use
Entering Trips Exiting Trips



Project Name:

Analysis Period:

Veh. Occ. Vehicle-Trips Person-Trips* Veh. Occ. Vehicle-Trips Person-Trips*

Office 1.00 0 0 1.00 0 0

Retail 1.00 0 0 1.00 0 0

Restaurant 1.00 0 0 1.00 0 0

Cinema/Entertainment 1.00 0 0 1.00 0 0

Residential 1.00 0 0 1.00 0 0

Hotel 1.00 0 0 1.00 0 0

Office Retail Restaurant Residential Hotel

Office 0 0 0 0

Retail 0 0 0 0

Restaurant 0 0 0 0

Cinema/Entertainment 0 0 0 0 0

Residential 0 0 0 0

Hotel 0 0 0 0

Office Retail Restaurant Residential Hotel

Office 0 0 0 0

Retail 0 0 0 0

Restaurant 0 0 0 0

Cinema/Entertainment 0 0 0 0 0

Residential 0 0 0 0

Hotel 0 0 0 0

Internal External Total Vehicles
1

Transit
2

Non-Motorized
2

Office 0 0 0 0 0 0

Retail 0 0 0 0 0 0

Restaurant 0 0 0 0 0 0

Cinema/Entertainment 0 0 0 0 0 0

Residential 0 0 0 0 0 0

Hotel 0 0 0 0 0 0

All Other Land Uses
3 0 0 0 0 0 0

Internal External Total Vehicles
1

Transit
2

Non-Motorized
2

Office 0 0 0 0 0 0

Retail 0 0 0 0 0 0

Restaurant 0 0 0 0 0 0

Cinema/Entertainment 0 0 0 0 0 0

Residential 0 0 0 0 0 0

Hotel 0 0 0 0 0 0

All Other Land Uses
3 0 0 0 0 0 0

0

0

0

0

0

3
Total estimate for all other land uses at mixed-use development site is not subject to internal trip capture computations in this estimator

Table 9-P (O): Internal and External Trips Summary (Exiting Trips)

Origin Land Use
Person-Trip Estimates External Trips by Mode*

Person-Trip Estimates External Trips by Mode*

0

Table 8-P (D): Internal Person-Trip Origin-Destination Matrix (Computed at Destination)

Origin (From)

2
Person-Trips

0

0

Table 9-P (D): Internal and External Trips Summary (Entering Trips)

Destination Land Use

*Indicates computation that has been rounded to the nearest whole number.

0

PM Street Peak Hour

Table 7-P: Conversion of Vehicle-Trip Ends to Person-Trip Ends

Land Use
Table 7-P (D): Entering Trips Table 7-P (O): Exiting Trips

Table 8-P (O): Internal Person-Trip Origin-Destination Matrix (Computed at Origin)

Origin (From)
Destination (To)

Destination (To)

Cinema/Entertainment

Cinema/Entertainment

0

0

1
Vehicle-trips computed using the mode split and vehicle occupancy values provided in Table 2-P



AM Peak Hour PM Peak Hour

To Office 0.0% 0.0%

To Retail 28.0% 20.0%

To Restaurant 63.0% 4.0%

To Cinema/Entertainment 0.0% 0.0%

To Residential 1.0% 2.0%

To Hotel 0.0% 0.0%

To Office 29.0% 2.0%

To Retail 0.0% 0.0%

To Restaurant 13.0% 29.0%

To Cinema/Entertainment 0.0% 4.0%

To Residential 14.0% 26.0%

To Hotel 0.0% 5.0%

To Office 31.0% 3.0%

To Retail 14.0% 41.0%

To Restaurant 0.0% 0.0%

To Cinema/Entertainment 0.0% 8.0%

To Residential 4.0% 18.0%

To Hotel 3.0% 7.0%

To Office 0.0% 2.0%

To Retail 0.0% 21.0%

To Restaurant 0.0% 31.0%

To Cinema/Entertainment 0.0% 0.0%

To Residential 0.0% 8.0%

To Hotel 0.0% 2.0%

To Office 2.0% 4.0%

To Retail 1.0% 42.0%

To Restaurant 20.0% 21.0%

To Cinema/Entertainment 0.0% 0.0%

To Residential 0.0% 0.0%

To Hotel 0.0% 3.0%

To Office 75.0% 0.0%

To Retail 14.0% 16.0%

To Restaurant 9.0% 68.0%

To Cinema/Entertainment 0.0% 0.0%

To Residential 0.0% 2.0%

To Hotel 0.0% 0.0%

From RESTAURANT

From HOTEL

From CINEMA/ENTERTAINMENT

From RESIDENTIAL

Table 7.1a Adjusted Internal Trip Capture Rates for Trip Origins within a Multi-Use Development

Land Use Pairs
Weekday

From OFFICE

From RETAIL



AM Peak Hour PM Peak Hour

From Office 0.0% 0.0%

From Retail 4.0% 31.0%

From Restaurant 14.0% 30.0%

From Cinema/Entertainment 0.0% 6.0%

From Residential 3.0% 57.0%

From Hotel 3.0% 0.0%

From Office 32.0% 8.0%

From Retail 0.0% 0.0%

From Restaurant 8.0% 50.0%

From Cinema/Entertainment 0.0% 4.0%

From Residential 17.0% 10.0%

From Hotel 4.0% 2.0%

From Office 23.0% 2.0%

From Retail 50.0% 29.0%

From Restaurant 0.0% 0.0%

From Cinema/Entertainment 0.0% 3.0%

From Residential 20.0% 14.0%

From Hotel 6.0% 5.0%

From Office 0.0% 1.0%

From Retail 0.0% 26.0%

From Restaurant 0.0% 32.0%

From Cinema/Entertainment 0.0% 0.0%

From Residential 0.0% 0.0%

From Hotel 0.0% 0.0%

From Office 0.0% 4.0%

From Retail 2.0% 46.0%

From Restaurant 5.0% 16.0%

From Cinema/Entertainment 0.0% 4.0%

From Residential 0.0% 0.0%

From Hotel 0.0% 0.0%

From Office 0.0% 0.0%

From Retail 0.0% 17.0%

From Restaurant 4.0% 71.0%

From Cinema/Entertainment 0.0% 1.0%

From Residential 0.0% 12.0%

From Hotel 0.0% 0.0%

To HOTEL

Table 7.2a Adjusted Internal Trip Capture Rates for Trip Destinations within a Multi-Use Development

Land Use Pairs
Weekday

To OFFICE

To RETAIL

To RESTAURANT

To CINEMA/ENTERTAINMENT

To RESIDENTIAL
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Attachment N – NCHRP 684 Trip Capture Estimation Tool 

Mode Split Adjustments 

 

Table N1: Mode Split and Vehicle Occupancy Estimates in AM Peak Hour 

 

 

Table N2: Mode Split and Vehicle Occupancy Estimates in PM Peak Hour 

 

Land Use 

Entering Trips  Exiting Trips 

Vehicle 
Occupancy 

% Transit 
% Non-

Motorized 
 

Vehicle 
Occupancy 

% Transit 
% Non-

Motorized 

Office 1.11 

Refer to 
Table 3 

0%  1.07 

Refer to 
Table 3 

0% 

Retail 1.21 0%  1.18 0% 

Restaurant 1.62 0%  1.52 0% 

Residential 1.15 0%  1.21 0% 

 

 

 

 

 

Land Use 
Entering Trips  Exiting Trips 

Vehicle 
Occupancy 

% Transit 
% Non-

Motorized 
 

Vehicle 
Occupancy 

% Transit 
% Non-

Motorized 

Office 1.06 

Refer to 
Table 3 

0%  1.06 

Refer to 
Table 3 

0% 

Retail 1.17 0%  1.16 0% 

Restaurant --- 0%  --- 0% 

Residential 1.13 0%  1.09 0% 



Point Wells Mixed-Use Development Project 
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Attachment O – NCHRP 684 Trip Capture Estimation Tool 

Calculations for Traffic Analysis Scenarios 

 



Project Name: Organization:

Project Location: Performed By:

Scenario Description: Date:

Analysis Year: Checked By:

Analysis Period: Date:

ITE LUCs
1 Quantity Units Total Entering Exiting

Office 710 3,600              - 6 5 1

Retail 826/850 24,600            0 91 44 47

Restaurant 931 8,000              0 37 30 7

Cinema/Entertainment - -                  -

Residential 222/232/230/252 -                  653 239 47 192

Hotel - -                  -

All Other Land Uses
2 415 19                   - 25 18 7

398 144 254

Veh. Occ.
4 % Transit % Non-Motorized Veh. Occ.

4 % Transit % Non-Motorized

Office 1.06 5% 0% 1.06 5% 0%

Retail 1.17 5% 0% 1.16 5% 0%

Restaurant 5% 0% 5% 0%

Cinema/Entertainment

Residential 1.13 5% 0% 1.09 5% 0%

Hotel

All Other Land Uses
2

Office Retail Restaurant Residential Hotel

Office

Retail

Restaurant

Cinema/Entertainment

Residential

Hotel

Office Retail Restaurant Residential Hotel

Office 0 0 0 0

Retail 0 7 1 0

Restaurant 1 1 0 0

Cinema/Entertainment 0 0 0 0 0

Residential 0 2 6 0

Hotel 0 0 0 0

Total Entering Exiting Land Use Entering Trips Exiting Trips

All Person-Trips 436 157 279 Office 20% 0%

Internal Capture Percentage 8% 11% 6% Retail 6% 15%

Restaurant 43% 29%

External Vehicle-Trips
5 347 120 227 Cinema/Entertainment N/A N/A

External Transit-Trips
6 18 6 12 Residential 2% 4%

External Non-Motorized Trips
6 0 0 0 Hotel N/A N/A

NCHRP 684 Internal Trip Capture Estimation Tool

Table 1-A: Base Vehicle-Trip Generation Estimates (Single-Use Site Estimate)

0

0

Cinema/Entertainment

Development Data (For Information Only )

0

0

0

Estimated Vehicle-Trips
3

Land Use

Point Wells Development

Table 2-A: Mode Split and Vehicle Occupancy Estimates

Table 4-A: Internal Person-Trip Origin-Destination Matrix*

Destination (To)
Origin (From)

Origin (From)
Destination (To)

Cinema/Entertainment

Land Use
Entering Trips Exiting Trips

Table 3-A: Average Land Use Interchange Distances (Feet Walking Distance)

Estimation Tool Developed by the Texas A&M Transportation Institute - Version 2013.1

Table 5-A: Computations Summary Table 6-A: Internal Trip Capture Percentages by Land Use

2
Total estimate for all other land uses at mixed-use development site is not subject to internal trip capture computations in this estimator.

5
Vehicle-trips computed using the mode split and vehicle occupancy values provided in Table 2-A.

1
Land Use Codes (LUCs) from Trip Generation Manual , published by the Institute of Transportation Engineers.

6
Person-Trips

*Indicates computation that has been rounded to the nearest whole number.

3
Enter trips assuming no transit or non-motorized trips (as assumed in ITE Trip Generation Manual ).

4
Enter vehicle occupancy assumed in Table 1-A vehicle trips.  If vehicle occupancy changes for proposed mixed-use project, manual adjustments must be made 

to Tables 5-A, 9-A (O and D).  Enter transit, non-motorized percentages that will result with proposed mixed-use project complete.

20555 RBD NW, Seattle, WA 98177

AM Street Peak Hour

David Evans and Associates, Inc.

KAHA

2020

27-Jan-16Urban Center Phase I



Project Name: Organization:

Project Location: Performed By:

Scenario Description: Date:

Analysis Year: Checked By:

Analysis Period: Date:

ITE LUCs
1 Quantity Units Total Entering Exiting

Office 710 3,600             - 5 1 4

Retail 826/850 24,600           0 67 30 37

Restaurant 931 8,000             0 60 40 20

Cinema/Entertainment - -                 -

Residential 222/232/230/252 -                 653 273 171 102

Hotel - -                 -

All Other Land Uses
2 415 19                  - 25 7 18

430 249 181

Veh. Occ.
4 % Transit % Non-Motorized Veh. Occ.

4 % Transit % Non-Motorized

Office 1.11 5% 0% 1.07 5% 0%

Retail 1.21 5% 0% 1.18 5% 0%

Restaurant 1.62 5% 0% 1.52 5% 0%

Cinema/Entertainment

Residential 1.15 5% 0% 1.21 5% 0%

Hotel

All Other Land Uses
2

Office Retail Restaurant Residential Hotel

Office 780 1410 1030

Retail 250

Restaurant 380

Cinema/Entertainment

Residential 250 380

Hotel

Office Retail Restaurant Residential Hotel

Office 1 0 0 0

Retail 0 13 11 0

Restaurant 0 12 5 0

Cinema/Entertainment 0 0 0 0 0

Residential 0 4 9 0

Hotel 0 0 0 0

Total Entering Exiting Land Use Entering Trips Exiting Trips

All Person-Trips 525 306 219 Office 0% 25%

Internal Capture Percentage 21% 18% 25% Retail 47% 55%

Restaurant 34% 57%

External Vehicle-Trips
5 329 198 131 Cinema/Entertainment N/A N/A

External Transit-Trips
6 20 12 8 Residential 8% 11%

External Non-Motorized Trips
6 0 0 0 Hotel N/A N/A

*Indicates computation that has been rounded to the nearest whole number.

Estimation Tool Developed by the Texas A&M Transportation Institute - Version 2013.1

Urban Center Phase I 18-Nov-15

2020

PM Street Peak Hour

Table 1-P: Base Vehicle-Trip Generation Estimates (Single-Use Site Estimate)

Land Use
Development Data (For Information Only ) Estimated Vehicle-Trips

3

Table 2-P: Mode Split and Vehicle Occupancy Estimates

Land Use
Entering Trips Exiting Trips

NCHRP 684 Internal Trip Capture Estimation Tool

Point Wells Development David Evans and Associates, Inc.

20555 RBD NW, Seattle, WA 98177 KAHA

Table 3-P: Average Land Use Interchange Distances (Feet Walking Distance)

Origin (From)
Destination (To)

Cinema/Entertainment

Table 4-P: Internal Person-Trip Origin-Destination Matrix*

Origin (From)
Destination (To)

Cinema/Entertainment

0

0

0

0

0

Table 5-P: Computations Summary Table 6-P: Internal Trip Capture Percentages by Land Use

4
Enter vehicle occupancy assumed in Table 1-P vehicle trips.  If vehicle occupancy changes for proposed mixed-use project, manual adjustments must be 

6
Person-Trips

1
Land Use Codes (LUCs) from Trip Generation Manual , published by the Institute of Transportation Engineers.

2
Total estimate for all other land uses at mixed-use development site is not subject to internal trip capture computations in this estimator.

3
Enter trips assuming no transit or non-motorized trips (as assumed in ITE Trip Generation Manual ).

5
Vehicle-trips computed using the mode split and vehicle occupancy values provided in Table 2-P.



Project Name: Organization:

Project Location: Performed By:

Scenario Description: Date:

Analysis Year: Checked By:

Analysis Period: Date:

ITE LUCs
1 Quantity Units Total Entering Exiting

Office 710/720 35,862            0 62 53 9

Retail 826/850 50,935            0 180 99 81

Restaurant 931 8,000              0 37 30 7

Cinema/Entertainment - -                  -

Residential 222/232/230/252 -                  907 315 66 249

Hotel - -                  -

All Other Land Uses
2 415 19                   0 25 18 7

619 266 353

Veh. Occ.
4 % Transit % Non-Motorized Veh. Occ.

4 % Transit % Non-Motorized

Office 1.06 5% 0% 1.06 5% 0%

Retail 1.17 5% 0% 1.16 5% 0%

Restaurant 5% 0% 5% 0%

Cinema/Entertainment

Residential 1.13 5% 0% 1.09 5% 0%

Hotel

All Other Land Uses
2

Office Retail Restaurant Residential Hotel

Office

Retail

Restaurant

Cinema/Entertainment

Residential

Hotel

Office Retail Restaurant Residential Hotel

Office 3 6 0 0

Retail 2 12 2 0

Restaurant 2 1 0 0

Cinema/Entertainment 0 0 0 0 0

Residential 2 3 6 0

Hotel 0 0 0 0

Total Entering Exiting Land Use Entering Trips Exiting Trips

All Person-Trips 684 295 389 Office 11% 90%

Internal Capture Percentage 11% 13% 10% Retail 6% 17%

Restaurant 80% 43%

External Vehicle-Trips
5 521 218 303 Cinema/Entertainment N/A N/A

External Transit-Trips
6 29 12 17 Residential 3% 4%

External Non-Motorized Trips
6 0 0 0 Hotel N/A N/A

NCHRP 684 Internal Trip Capture Estimation Tool

Table 1-A: Base Vehicle-Trip Generation Estimates (Single-Use Site Estimate)

0

0

Cinema/Entertainment

Development Data (For Information Only )

0

0

0

Estimated Vehicle-Trips
3

Land Use

Point Wells Development

Table 2-A: Mode Split and Vehicle Occupancy Estimates

Table 4-A: Internal Person-Trip Origin-Destination Matrix*

Destination (To)
Origin (From)

Origin (From)
Destination (To)

Cinema/Entertainment

Land Use
Entering Trips Exiting Trips

Table 3-A: Average Land Use Interchange Distances (Feet Walking Distance)

Estimation Tool Developed by the Texas A&M Transportation Institute - Version 2013.1

Table 5-A: Computations Summary Table 6-A: Internal Trip Capture Percentages by Land Use

2
Total estimate for all other land uses at mixed-use development site is not subject to internal trip capture computations in this estimator.

5
Vehicle-trips computed using the mode split and vehicle occupancy values provided in Table 2-A.

1
Land Use Codes (LUCs) from Trip Generation Manual , published by the Institute of Transportation Engineers.

6
Person-Trips

*Indicates computation that has been rounded to the nearest whole number.

3
Enter trips assuming no transit or non-motorized trips (as assumed in ITE Trip Generation Manual ).

4
Enter vehicle occupancy assumed in Table 1-A vehicle trips.  If vehicle occupancy changes for proposed mixed-use project, manual adjustments must be made 

to Tables 5-A, 9-A (O and D).  Enter transit, non-motorized percentages that will result with proposed mixed-use project complete.

20555 RBD NW, Seattle, WA 98177

AM Street Peak Hour

David Evans and Associates, Inc.

KAHA

2025

27-Jan-16Urban Center Phase II



Project Name: Organization:

Project Location: Performed By:

Scenario Description: Date:

Analysis Year: Checked By:

Analysis Period: Date:

ITE LUCs
1 Quantity Units Total Entering Exiting

Office 710/720 35,862           0 69 15 54

Retail 826/850 50,935           0 316 157 159

Restaurant 931 8,000             0 60 40 20

Cinema/Entertainment - -                 -

Residential 222/232/230/252 -                 907 355 221 134

Hotel - -                 -

All Other Land Uses
2 415 19                  0 25 7 18

825 440 385

Veh. Occ.
4 % Transit % Non-Motorized Veh. Occ.

4 % Transit % Non-Motorized

Office 1.11 5% 0% 1.07 5% 0%

Retail 1.21 5% 0% 1.18 5% 0%

Restaurant 1.62 5% 0% 1.52 5% 0%

Cinema/Entertainment

Residential 1.15 5% 0% 1.21 5% 0%

Hotel

All Other Land Uses
2

Office Retail Restaurant Residential Hotel

Office 230 1010 460

Retail 230

Restaurant 550

Cinema/Entertainment

Residential 230 550

Hotel

Office Retail Restaurant Residential Hotel

Office 11 1 1 0

Retail 4 19 49 0

Restaurant 1 12 5 0

Cinema/Entertainment 0 0 0 0 0

Residential 6 19 8 0

Hotel 0 0 0 0

Total Entering Exiting Land Use Entering Trips Exiting Trips

All Person-Trips 989 533 456 Office 65% 22%

Internal Capture Percentage 28% 26% 30% Retail 22% 38%

Restaurant 43% 60%

External Vehicle-Trips
5 575 315 260 Cinema/Entertainment N/A N/A

External Transit-Trips
6 34 19 15 Residential 22% 20%

External Non-Motorized Trips
6 0 0 0 Hotel N/A N/A

*Indicates computation that has been rounded to the nearest whole number.

Estimation Tool Developed by the Texas A&M Transportation Institute - Version 2013.1

Urban Center Phase II 14-Nov-15

2025

PM Street Peak Hour

Table 1-P: Base Vehicle-Trip Generation Estimates (Single-Use Site Estimate)

Land Use
Development Data (For Information Only ) Estimated Vehicle-Trips

3

Table 2-P: Mode Split and Vehicle Occupancy Estimates

Land Use
Entering Trips Exiting Trips

NCHRP 684 Internal Trip Capture Estimation Tool

Point Wells Development David Evans and Associates, Inc.

20555 RBD NW, Seattle, WA 98177 KAHA

Table 3-P: Average Land Use Interchange Distances (Feet Walking Distance)

Origin (From)
Destination (To)

Cinema/Entertainment

Table 4-P: Internal Person-Trip Origin-Destination Matrix*

Origin (From)
Destination (To)

Cinema/Entertainment

0

0

0

0

0

Table 5-P: Computations Summary Table 6-P: Internal Trip Capture Percentages by Land Use

4
Enter vehicle occupancy assumed in Table 1-P vehicle trips.  If vehicle occupancy changes for proposed mixed-use project, manual adjustments must be 

6
Person-Trips

1
Land Use Codes (LUCs) from Trip Generation Manual , published by the Institute of Transportation Engineers.

2
Total estimate for all other land uses at mixed-use development site is not subject to internal trip capture computations in this estimator.

3
Enter trips assuming no transit or non-motorized trips (as assumed in ITE Trip Generation Manual ).

5
Vehicle-trips computed using the mode split and vehicle occupancy values provided in Table 2-P.



Project Name: Organization:

Project Location: Performed By:

Scenario Description: Date:

Analysis Year: Checked By:

Analysis Period: Date:

ITE LUCs
1 Quantity Units Total Entering Exiting

Office 710/720 35,862            0 62 53 9

Retail 826/850 64,900            0 232 124 108

Restaurant 931 18,000            0 83 68 15

Cinema/Entertainment - -                  -

Residential 222/232/230/252 -                  2,178 637 142 495

Hotel - -                  -

All Other Land Uses
2 415 19                   0 25 18 7

1,039 405 634

Veh. Occ.
4 % Transit % Non-Motorized Veh. Occ.

4 % Transit % Non-Motorized

Office 1.06 10% 0% 1.06 10% 0%

Retail 1.17 10% 0% 1.16 10% 0%

Restaurant 10% 0% 10% 0%

Cinema/Entertainment

Residential 1.13 10% 0% 1.09 10% 0%

Hotel

All Other Land Uses
2

Office Retail Restaurant Residential Hotel

Office

Retail

Restaurant

Cinema/Entertainment

Residential

Hotel

Office Retail Restaurant Residential Hotel

Office 3 6 0 0

Retail 2 16 3 0

Restaurant 5 2 1 0

Cinema/Entertainment 0 0 0 0 0

Residential 2 5 14 0

Hotel 0 0 0 0

Total Entering Exiting Land Use Entering Trips Exiting Trips

All Person-Trips 1,144 447 697 Office 16% 90%

Internal Capture Percentage 10% 13% 8% Retail 7% 17%

Restaurant 53% 53%

External Vehicle-Trips
5 837 314 523 Cinema/Entertainment N/A N/A

External Transit-Trips
6 101 38 63 Residential 3% 4%

External Non-Motorized Trips
6 0 0 0 Hotel N/A N/A

NCHRP 684 Internal Trip Capture Estimation Tool

Table 1-A: Base Vehicle-Trip Generation Estimates (Single-Use Site Estimate)

0

0

Cinema/Entertainment

Development Data (For Information Only )

0

0

0

Estimated Vehicle-Trips
3

Land Use

Point Wells Development

Table 2-A: Mode Split and Vehicle Occupancy Estimates

Table 4-A: Internal Person-Trip Origin-Destination Matrix*

Destination (To)
Origin (From)

Origin (From)
Destination (To)

Cinema/Entertainment

Land Use
Entering Trips Exiting Trips

Table 3-A: Average Land Use Interchange Distances (Feet Walking Distance)

Estimation Tool Developed by the Texas A&M Transportation Institute - Version 2013.1

Table 5-A: Computations Summary Table 6-A: Internal Trip Capture Percentages by Land Use

2
Total estimate for all other land uses at mixed-use development site is not subject to internal trip capture computations in this estimator.

5
Vehicle-trips computed using the mode split and vehicle occupancy values provided in Table 2-A.

1
Land Use Codes (LUCs) from Trip Generation Manual , published by the Institute of Transportation Engineers.

6
Person-Trips

*Indicates computation that has been rounded to the nearest whole number.

3
Enter trips assuming no transit or non-motorized trips (as assumed in ITE Trip Generation Manual ).

4
Enter vehicle occupancy assumed in Table 1-A vehicle trips.  If vehicle occupancy changes for proposed mixed-use project, manual adjustments must be made 

to Tables 5-A, 9-A (O and D).  Enter transit, non-motorized percentages that will result with proposed mixed-use project complete.

20555 RBD NW, Seattle, WA 98177

AM Street Peak Hour

David Evans and Associates, Inc.

KAHA

2030

27-Jan-16Urban Center Phase III



Project Name: Organization:

Project Location: Performed By:

Scenario Description: Date:

Analysis Year: Checked By:

Analysis Period: Date:

ITE LUCs
1 Quantity Units Total Entering Exiting

Office 710/720 35,862           0 69 15 54

Retail 826/850 64,900           0 355 174 181

Restaurant 931 18,000           0 134 90 44

Cinema/Entertainment - -                 -

Residential 222/232/230/252 -                 2,178 736 448 288

Hotel - -                 -

All Other Land Uses
2 415 19                  0 25 7 18

1,319 734 585

Veh. Occ.
4 % Transit % Non-Motorized Veh. Occ.

4 % Transit % Non-Motorized

Office 1.11 10% 0% 1.07 10% 0%

Retail 1.21 10% 0% 1.18 10% 0%

Restaurant 1.62 10% 0% 1.52 10% 0%

Cinema/Entertainment

Residential 1.15 10% 0% 1.21 10% 0%

Hotel

All Other Land Uses
2

Office Retail Restaurant Residential Hotel

Office 610 1050 850

Retail 240

Restaurant 1020

Cinema/Entertainment

Residential 240 1020

Hotel

Office Retail Restaurant Residential Hotel

Office 10 2 1 0

Retail 4 42 56 0

Restaurant 2 27 11 0

Cinema/Entertainment 0 0 0 0 0

Residential 10 21 15 0

Hotel 0 0 0 0

Total Entering Exiting Land Use Entering Trips Exiting Trips

All Person-Trips 1,601 896 705 Office 94% 22%

Internal Capture Percentage 25% 22% 29% Retail 27% 48%

Restaurant 40% 60%

External Vehicle-Trips
5 902 520 382 Cinema/Entertainment N/A N/A

External Transit-Trips
6 118 69 49 Residential 13% 13%

External Non-Motorized Trips
6 0 0 0 Hotel N/A N/A

*Indicates computation that has been rounded to the nearest whole number.

Estimation Tool Developed by the Texas A&M Transportation Institute - Version 2013.1

Urban Center Phase III 13-Dec-15

2030

PM Street Peak Hour

Table 1-P: Base Vehicle-Trip Generation Estimates (Single-Use Site Estimate)

Land Use
Development Data (For Information Only ) Estimated Vehicle-Trips

3

Table 2-P: Mode Split and Vehicle Occupancy Estimates

Land Use
Entering Trips Exiting Trips

NCHRP 684 Internal Trip Capture Estimation Tool

Point Wells Development David Evans and Associates, Inc.

20555 RBD NW, Seattle, WA 98177 KAHA

Table 3-P: Average Land Use Interchange Distances (Feet Walking Distance)

Origin (From)
Destination (To)

Cinema/Entertainment

Table 4-P: Internal Person-Trip Origin-Destination Matrix*

Origin (From)
Destination (To)

Cinema/Entertainment

0

0

0

0

0

Table 5-P: Computations Summary Table 6-P: Internal Trip Capture Percentages by Land Use

4
Enter vehicle occupancy assumed in Table 1-P vehicle trips.  If vehicle occupancy changes for proposed mixed-use project, manual adjustments must be 

6
Person-Trips

1
Land Use Codes (LUCs) from Trip Generation Manual , published by the Institute of Transportation Engineers.

2
Total estimate for all other land uses at mixed-use development site is not subject to internal trip capture computations in this estimator.

3
Enter trips assuming no transit or non-motorized trips (as assumed in ITE Trip Generation Manual ).

5
Vehicle-trips computed using the mode split and vehicle occupancy values provided in Table 2-P.



Project Name: Organization:

Project Location: Performed By:

Scenario Description: Date:

Analysis Year: Checked By:

Analysis Period: Date:

ITE LUCs
1 Quantity Units Total Entering Exiting

Office 710/720 35,862            0 62 53 9

Retail 826/850 64,900            0 232 124 108

Restaurant 931 18,000            0 83 68 15

Cinema/Entertainment - -                  -

Residential 222/232/230/252 -                  3,081 851 199 652

Hotel - -                  -

All Other Land Uses
2 415 19                   0 25 18 7

1,253 462 791

Veh. Occ.
4 % Transit % Non-Motorized Veh. Occ.

4 % Transit % Non-Motorized

Office 1.06 15% 0% 1.06 15% 0%

Retail 1.17 15% 0% 1.16 15% 0%

Restaurant 15% 0% 15% 0%

Cinema/Entertainment

Residential 1.13 15% 0% 1.09 15% 0%

Hotel

All Other Land Uses
2

Office Retail Restaurant Residential Hotel

Office

Retail

Restaurant

Cinema/Entertainment

Residential

Hotel

Office Retail Restaurant Residential Hotel

Office 3 6 0 0

Retail 2 16 5 0

Restaurant 5 2 1 0

Cinema/Entertainment 0 0 0 0 0

Residential 2 7 14 0

Hotel 0 0 0 0

Total Entering Exiting Land Use Entering Trips Exiting Trips

All Person-Trips 1,380 512 868 Office 16% 90%

Internal Capture Percentage 9% 12% 7% Retail 8% 18%

Restaurant 53% 53%

External Vehicle-Trips
5 971 345 626 Cinema/Entertainment N/A N/A

External Transit-Trips
6 184 65 119 Residential 3% 3%

External Non-Motorized Trips
6 0 0 0 Hotel N/A N/A

20555 RBD NW, Seattle, WA 98177

AM Street Peak Hour

David Evans and Associates, Inc.

KAHA

2035

27-Jan-16Urban Center Phase IV

Estimation Tool Developed by the Texas A&M Transportation Institute - Version 2013.1

Table 5-A: Computations Summary Table 6-A: Internal Trip Capture Percentages by Land Use

2
Total estimate for all other land uses at mixed-use development site is not subject to internal trip capture computations in this estimator.

5
Vehicle-trips computed using the mode split and vehicle occupancy values provided in Table 2-A.

1
Land Use Codes (LUCs) from Trip Generation Manual , published by the Institute of Transportation Engineers.

6
Person-Trips

*Indicates computation that has been rounded to the nearest whole number.

3
Enter trips assuming no transit or non-motorized trips (as assumed in ITE Trip Generation Manual ).

4
Enter vehicle occupancy assumed in Table 1-A vehicle trips.  If vehicle occupancy changes for proposed mixed-use project, manual adjustments must be made 

to Tables 5-A, 9-A (O and D).  Enter transit, non-motorized percentages that will result with proposed mixed-use project complete.

Table 2-A: Mode Split and Vehicle Occupancy Estimates

Table 4-A: Internal Person-Trip Origin-Destination Matrix*

Destination (To)
Origin (From)

Origin (From)
Destination (To)

Cinema/Entertainment

Land Use
Entering Trips Exiting Trips

Table 3-A: Average Land Use Interchange Distances (Feet Walking Distance)

NCHRP 684 Internal Trip Capture Estimation Tool

Table 1-A: Base Vehicle-Trip Generation Estimates (Single-Use Site Estimate)

0

0

Cinema/Entertainment

Development Data (For Information Only )

0

0

0

Estimated Vehicle-Trips
3

Land Use

Point Wells Development



Project Name: Organization:

Project Location: Performed By:

Scenario Description: Date:

Analysis Year: Checked By:

Analysis Period: Date:

ITE LUCs
1 Quantity Units Total Entering Exiting

Office 710/720 35,862           0 69 15 54

Retail 826/850 64,900           0 354 173 181

Restaurant 931 18,000           0 135 91 44

Cinema/Entertainment - -                 -

Residential 222/232/230/252 -                 3,081 989 594 395

Hotel - -                 -

All Other Land Uses
2 415 19                  0 25 7 18

1,572 880 692

Veh. Occ.
4 % Transit % Non-Motorized Veh. Occ.

4 % Transit % Non-Motorized

Office 1.11 15% 0% 1.07 15% 0%

Retail 1.21 15% 0% 1.18 15% 0%

Restaurant 1.62 15% 0% 1.52 15% 0%

Cinema/Entertainment

Residential 1.15 15% 0% 1.21 15% 0%

Hotel

All Other Land Uses
2

Office Retail Restaurant Residential Hotel

Office 610 1050 1050

Retail 440

Restaurant 1220

Cinema/Entertainment

Residential 440 1220

Hotel

Office Retail Restaurant Residential Hotel

Office 10 2 1 0

Retail 4 43 56 0

Restaurant 2 27 10 0

Cinema/Entertainment 0 0 0 0 0

Residential 10 19 14 0

Hotel 0 0 0 0

Total Entering Exiting Land Use Entering Trips Exiting Trips

All Person-Trips 1,898 1,063 835 Office 94% 22%

Internal Capture Percentage 21% 19% 24% Retail 27% 48%

Restaurant 40% 58%

External Vehicle-Trips
5 1,073 617 456 Cinema/Entertainment N/A N/A

External Transit-Trips
6 221 128 93 Residential 10% 9%

External Non-Motorized Trips
6 0 0 0 Hotel N/A N/A

1
Land Use Codes (LUCs) from Trip Generation Manual , published by the Institute of Transportation Engineers.

2
Total estimate for all other land uses at mixed-use development site is not subject to internal trip capture computations in this estimator.

3
Enter trips assuming no transit or non-motorized trips (as assumed in ITE Trip Generation Manual ).

5
Vehicle-trips computed using the mode split and vehicle occupancy values provided in Table 2-P.

Table 5-P: Computations Summary Table 6-P: Internal Trip Capture Percentages by Land Use

4
Enter vehicle occupancy assumed in Table 1-P vehicle trips.  If vehicle occupancy changes for proposed mixed-use project, manual adjustments must be 

6
Person-Trips

0

0

0

0

Table 4-P: Internal Person-Trip Origin-Destination Matrix*

Origin (From)
Destination (To)

Cinema/Entertainment

0

Table 3-P: Average Land Use Interchange Distances (Feet Walking Distance)

Origin (From)
Destination (To)

Cinema/Entertainment

NCHRP 684 Internal Trip Capture Estimation Tool

Point Wells Development David Evans and Associates, Inc.

20555 RBD NW, Seattle, WA 98177 KAHA

*Indicates computation that has been rounded to the nearest whole number.

Estimation Tool Developed by the Texas A&M Transportation Institute - Version 2013.1

Urban Center Phase IV 13-Dec-15

2035

PM Street Peak Hour

Table 1-P: Base Vehicle-Trip Generation Estimates (Single-Use Site Estimate)

Land Use
Development Data (For Information Only ) Estimated Vehicle-Trips

3

Table 2-P: Mode Split and Vehicle Occupancy Estimates

Land Use
Entering Trips Exiting Trips



Project Name: Organization:

Project Location: Performed By:

Scenario Description: Date:

Analysis Year: Checked By:

Analysis Period: Date:

ITE LUCs
1 Quantity Units Total Entering Exiting

Office 710 3,600              - 6 5 1

Retail 826/850 24,600            0 91 44 47

Restaurant 931 8,000              0 37 30 7

Cinema/Entertainment - -                  -

Residential 222/232/230/252 -                  575 234 42 192

Hotel - -                  -

All Other Land Uses
2 415 19                   - 25 18 7

393 139 254

Veh. Occ.
4 % Transit % Non-Motorized Veh. Occ.

4 % Transit % Non-Motorized

Office 1.06 5% 0% 1.06 5% 0%

Retail 1.17 5% 0% 1.16 5% 0%

Restaurant 5% 0% 5% 0%

Cinema/Entertainment

Residential 1.13 5% 0% 1.09 5% 0%

Hotel

All Other Land Uses
2

Office Retail Restaurant Residential Hotel

Office

Retail

Restaurant

Cinema/Entertainment

Residential

Hotel

Office Retail Restaurant Residential Hotel

Office 0 0 0 0

Retail 0 7 1 0

Restaurant 1 1 0 0

Cinema/Entertainment 0 0 0 0 0

Residential 0 2 6 0

Hotel 0 0 0 0

Total Entering Exiting Land Use Entering Trips Exiting Trips

All Person-Trips 430 151 279 Office 20% 0%

Internal Capture Percentage 8% 12% 6% Retail 6% 15%

Restaurant 43% 29%

External Vehicle-Trips
5 343 116 227 Cinema/Entertainment N/A N/A

External Transit-Trips
6 17 5 12 Residential 2% 4%

External Non-Motorized Trips
6 0 0 0 Hotel N/A N/A

20555 RBD NW, Seattle, WA 98177

AM Street Peak Hour

David Evans and Associates, Inc.

KAHA

2020

27-Jan-16Urban Village Phase I

Estimation Tool Developed by the Texas A&M Transportation Institute - Version 2013.1

Table 5-A: Computations Summary Table 6-A: Internal Trip Capture Percentages by Land Use

2
Total estimate for all other land uses at mixed-use development site is not subject to internal trip capture computations in this estimator.

5
Vehicle-trips computed using the mode split and vehicle occupancy values provided in Table 2-A.

1
Land Use Codes (LUCs) from Trip Generation Manual , published by the Institute of Transportation Engineers.

6
Person-Trips

*Indicates computation that has been rounded to the nearest whole number.

3
Enter trips assuming no transit or non-motorized trips (as assumed in ITE Trip Generation Manual ).

4
Enter vehicle occupancy assumed in Table 1-A vehicle trips.  If vehicle occupancy changes for proposed mixed-use project, manual adjustments must be made 

to Tables 5-A, 9-A (O and D).  Enter transit, non-motorized percentages that will result with proposed mixed-use project complete.

Table 2-A: Mode Split and Vehicle Occupancy Estimates

Table 4-A: Internal Person-Trip Origin-Destination Matrix*

Destination (To)
Origin (From)

Origin (From)
Destination (To)

Cinema/Entertainment

Land Use
Entering Trips Exiting Trips

Table 3-A: Average Land Use Interchange Distances (Feet Walking Distance)

NCHRP 684 Internal Trip Capture Estimation Tool

Table 1-A: Base Vehicle-Trip Generation Estimates (Single-Use Site Estimate)

0

0

Cinema/Entertainment

Development Data (For Information Only )

0

0

0

Estimated Vehicle-Trips
3

Land Use

Point Wells Development



Project Name: Organization:

Project Location: Performed By:

Scenario Description: Date:

Analysis Year: Checked By:

Analysis Period: Date:

ITE LUCs
1 Quantity Units Total Entering Exiting

Office 710 3,600             - 5 1 4

Retail 826/850 24,600           0 67 30 37

Restaurant 931 8,000             0 60 40 20

Cinema/Entertainment - -                 -

Residential 222/232/230/252 -                 575 272 176 96

Hotel - -                 -

All Other Land Uses
2 415 19                  - 25 7 18

429 254 175

Veh. Occ.
4 % Transit % Non-Motorized Veh. Occ.

4 % Transit % Non-Motorized

Office 1.11 5% 0% 1.07 5% 0%

Retail 1.21 5% 0% 1.18 5% 0%

Restaurant 1.62 5% 0% 1.52 5% 0%

Cinema/Entertainment

Residential 1.15 5% 0% 1.21 5% 0%

Hotel

All Other Land Uses
2

Office Retail Restaurant Residential Hotel

Office 780 1410 1030

Retail 250

Restaurant 380

Cinema/Entertainment

Residential 250 380

Hotel

Office Retail Restaurant Residential Hotel

Office 1 0 0 0

Retail 0 13 11 0

Restaurant 0 12 5 0

Cinema/Entertainment 0 0 0 0 0

Residential 0 4 9 0

Hotel 0 0 0 0

Total Entering Exiting Land Use Entering Trips Exiting Trips

All Person-Trips 523 311 212 Office 0% 25%

Internal Capture Percentage 21% 18% 26% Retail 47% 55%

Restaurant 34% 57%

External Vehicle-Trips
5 328 202 126 Cinema/Entertainment N/A N/A

External Transit-Trips
6 19 12 7 Residential 8% 11%

External Non-Motorized Trips
6 0 0 0 Hotel N/A N/A

1
Land Use Codes (LUCs) from Trip Generation Manual , published by the Institute of Transportation Engineers.

2
Total estimate for all other land uses at mixed-use development site is not subject to internal trip capture computations in this estimator.

3
Enter trips assuming no transit or non-motorized trips (as assumed in ITE Trip Generation Manual ).

5
Vehicle-trips computed using the mode split and vehicle occupancy values provided in Table 2-P.

Table 5-P: Computations Summary Table 6-P: Internal Trip Capture Percentages by Land Use

4
Enter vehicle occupancy assumed in Table 1-P vehicle trips.  If vehicle occupancy changes for proposed mixed-use project, manual adjustments must be 

6
Person-Trips

0

0

0

0

Table 4-P: Internal Person-Trip Origin-Destination Matrix*

Origin (From)
Destination (To)

Cinema/Entertainment

0

Table 3-P: Average Land Use Interchange Distances (Feet Walking Distance)

Origin (From)
Destination (To)

Cinema/Entertainment

NCHRP 684 Internal Trip Capture Estimation Tool

Point Wells Development David Evans and Associates, Inc.

20555 RBD NW, Seattle, WA 98177 KAHA

*Indicates computation that has been rounded to the nearest whole number.

Estimation Tool Developed by the Texas A&M Transportation Institute - Version 2013.1

Urban Village Phase I 18-Nov-15

2020

PM Street Peak Hour

Table 1-P: Base Vehicle-Trip Generation Estimates (Single-Use Site Estimate)

Land Use
Development Data (For Information Only ) Estimated Vehicle-Trips

3

Table 2-P: Mode Split and Vehicle Occupancy Estimates

Land Use
Entering Trips Exiting Trips



Project Name: Organization:

Project Location: Performed By:

Scenario Description: Date:

Analysis Year: Checked By:

Analysis Period: Date:

ITE LUCs
1 Quantity Units Total Entering Exiting

Office 710/720 35,862            0 62 53 9

Retail 826/850 50,935            0 180 99 81

Restaurant 931 8,000              0 37 30 7

Cinema/Entertainment - -                  -

Residential 222/232/230/252 -                  817 307 60 247

Hotel - -                  -

All Other Land Uses
2 415 19                   0 25 18 7

611 260 351

Veh. Occ.
4 % Transit % Non-Motorized Veh. Occ.

4 % Transit % Non-Motorized

Office 1.06 5% 0% 1.06 5% 0%

Retail 1.17 5% 0% 1.16 5% 0%

Restaurant 5% 0% 5% 0%

Cinema/Entertainment

Residential 1.13 5% 0% 1.09 5% 0%

Hotel

All Other Land Uses
2

Office Retail Restaurant Residential Hotel

Office

Retail

Restaurant

Cinema/Entertainment

Residential

Hotel

Office Retail Restaurant Residential Hotel

Office 3 6 0 0

Retail 2 12 1 0

Restaurant 2 1 0 0

Cinema/Entertainment 0 0 0 0 0

Residential 2 3 6 0

Hotel 0 0 0 0

Total Entering Exiting Land Use Entering Trips Exiting Trips

All Person-Trips 675 288 387 Office 11% 90%

Internal Capture Percentage 11% 13% 10% Retail 6% 16%

Restaurant 80% 43%

External Vehicle-Trips
5 516 214 302 Cinema/Entertainment N/A N/A

External Transit-Trips
6 28 11 17 Residential 1% 4%

External Non-Motorized Trips
6 0 0 0 Hotel N/A N/A

20555 RBD NW, Seattle, WA 98177

AM Street Peak Hour

David Evans and Associates, Inc.

KAHA

2025

27-Jan-16Urban Village Phase II

Estimation Tool Developed by the Texas A&M Transportation Institute - Version 2013.1

Table 5-A: Computations Summary Table 6-A: Internal Trip Capture Percentages by Land Use

2
Total estimate for all other land uses at mixed-use development site is not subject to internal trip capture computations in this estimator.

5
Vehicle-trips computed using the mode split and vehicle occupancy values provided in Table 2-A.

1
Land Use Codes (LUCs) from Trip Generation Manual , published by the Institute of Transportation Engineers.

6
Person-Trips

*Indicates computation that has been rounded to the nearest whole number.

3
Enter trips assuming no transit or non-motorized trips (as assumed in ITE Trip Generation Manual ).

4
Enter vehicle occupancy assumed in Table 1-A vehicle trips.  If vehicle occupancy changes for proposed mixed-use project, manual adjustments must be made 

to Tables 5-A, 9-A (O and D).  Enter transit, non-motorized percentages that will result with proposed mixed-use project complete.

Table 2-A: Mode Split and Vehicle Occupancy Estimates

Table 4-A: Internal Person-Trip Origin-Destination Matrix*

Destination (To)
Origin (From)

Origin (From)
Destination (To)

Cinema/Entertainment

Land Use
Entering Trips Exiting Trips

Table 3-A: Average Land Use Interchange Distances (Feet Walking Distance)

NCHRP 684 Internal Trip Capture Estimation Tool

Table 1-A: Base Vehicle-Trip Generation Estimates (Single-Use Site Estimate)

0

0

Cinema/Entertainment

Development Data (For Information Only )

0

0

0

Estimated Vehicle-Trips
3

Land Use

Point Wells Development



Project Name: Organization:

Project Location: Performed By:

Scenario Description: Date:

Analysis Year: Checked By:

Analysis Period: Date:

ITE LUCs
1 Quantity Units Total Entering Exiting

Office 710/720 35,862           0 69 15 54

Retail 826/850 50,935           0 316 157 159

Restaurant 931 8,000             0 60 40 20

Cinema/Entertainment - -                 -

Residential 222/232/230/252 -                 817 350 224 126

Hotel - -                 -

All Other Land Uses
2 415 19                  0 25 7 18

820 443 377

Veh. Occ.
4 % Transit % Non-Motorized Veh. Occ.

4 % Transit % Non-Motorized

Office 1.11 5% 0% 1.07 5% 0%

Retail 1.21 5% 0% 1.18 5% 0%

Restaurant 1.62 5% 0% 1.52 5% 0%

Cinema/Entertainment

Residential 1.15 5% 0% 1.21 5% 0%

Hotel

All Other Land Uses
2

Office Retail Restaurant Residential Hotel

Office 230 1010 460

Retail 230

Restaurant 550

Cinema/Entertainment

Residential 230 550

Hotel

Office Retail Restaurant Residential Hotel

Office 11 1 1 0

Retail 4 19 49 0

Restaurant 1 12 5 0

Cinema/Entertainment 0 0 0 0 0

Residential 6 19 8 0

Hotel 0 0 0 0

Total Entering Exiting Land Use Entering Trips Exiting Trips

All Person-Trips 983 537 446 Office 65% 22%

Internal Capture Percentage 28% 25% 30% Retail 22% 38%

Restaurant 43% 60%

External Vehicle-Trips
5 570 319 251 Cinema/Entertainment N/A N/A

External Transit-Trips
6 34 19 15 Residential 21% 22%

External Non-Motorized Trips
6 0 0 0 Hotel N/A N/A

1
Land Use Codes (LUCs) from Trip Generation Manual , published by the Institute of Transportation Engineers.

2
Total estimate for all other land uses at mixed-use development site is not subject to internal trip capture computations in this estimator.

3
Enter trips assuming no transit or non-motorized trips (as assumed in ITE Trip Generation Manual ).

5
Vehicle-trips computed using the mode split and vehicle occupancy values provided in Table 2-P.

Table 5-P: Computations Summary Table 6-P: Internal Trip Capture Percentages by Land Use

4
Enter vehicle occupancy assumed in Table 1-P vehicle trips.  If vehicle occupancy changes for proposed mixed-use project, manual adjustments must be 

6
Person-Trips

0

0

0

0

Table 4-P: Internal Person-Trip Origin-Destination Matrix*

Origin (From)
Destination (To)

Cinema/Entertainment

0

Table 3-P: Average Land Use Interchange Distances (Feet Walking Distance)

Origin (From)
Destination (To)

Cinema/Entertainment

NCHRP 684 Internal Trip Capture Estimation Tool

Point Wells Development David Evans and Associates, Inc.

20555 RBD NW, Seattle, WA 98177 KAHA

*Indicates computation that has been rounded to the nearest whole number.

Estimation Tool Developed by the Texas A&M Transportation Institute - Version 2013.1

Urban Village Phase II 17-Nov-15

2025

PM Street Peak Hour

Table 1-P: Base Vehicle-Trip Generation Estimates (Single-Use Site Estimate)

Land Use
Development Data (For Information Only ) Estimated Vehicle-Trips

3

Table 2-P: Mode Split and Vehicle Occupancy Estimates

Land Use
Entering Trips Exiting Trips



Project Name: Organization:

Project Location: Performed By:

Scenario Description: Date:

Analysis Year: Checked By:

Analysis Period: Date:

ITE LUCs
1 Quantity Units Total Entering Exiting

Office 710/720 35,862            0 62 53 9

Retail 826/850 64,900            0 232 124 108

Restaurant 931 18,000            0 83 68 15

Cinema/Entertainment - -                  -

Residential 222/232/230/252 -                  1,945 595 129 466

Hotel - -                  -

All Other Land Uses
2 415 19                   0 25 18 7

997 392 605

Veh. Occ.
4 % Transit % Non-Motorized Veh. Occ.

4 % Transit % Non-Motorized

Office 1.06 10% 0% 1.06 10% 0%

Retail 1.17 10% 0% 1.16 10% 0%

Restaurant 10% 0% 10% 0%

Cinema/Entertainment

Residential 1.13 10% 0% 1.09 10% 0%

Hotel

All Other Land Uses
2

Office Retail Restaurant Residential Hotel

Office

Retail

Restaurant

Cinema/Entertainment

Residential

Hotel

Office Retail Restaurant Residential Hotel

Office 3 6 0 0

Retail 2 16 3 0

Restaurant 5 2 1 0

Cinema/Entertainment 0 0 0 0 0

Residential 2 5 14 0

Hotel 0 0 0 0

Total Entering Exiting Land Use Entering Trips Exiting Trips

All Person-Trips 1,098 433 665 Office 16% 90%

Internal Capture Percentage 11% 14% 9% Retail 7% 17%

Restaurant 53% 53%

External Vehicle-Trips
5 800 303 497 Cinema/Entertainment N/A N/A

External Transit-Trips
6 96 36 60 Residential 3% 4%

External Non-Motorized Trips
6 0 0 0 Hotel N/A N/A

20555 RBD NW, Seattle, WA 98177

AM Street Peak Hour

David Evans and Associates, Inc.

KAHA

2030

27-Jan-16Urban Village Phase III

Estimation Tool Developed by the Texas A&M Transportation Institute - Version 2013.1

Table 5-A: Computations Summary Table 6-A: Internal Trip Capture Percentages by Land Use

2
Total estimate for all other land uses at mixed-use development site is not subject to internal trip capture computations in this estimator.

5
Vehicle-trips computed using the mode split and vehicle occupancy values provided in Table 2-A.

1
Land Use Codes (LUCs) from Trip Generation Manual , published by the Institute of Transportation Engineers.

6
Person-Trips

*Indicates computation that has been rounded to the nearest whole number.

3
Enter trips assuming no transit or non-motorized trips (as assumed in ITE Trip Generation Manual ).

4
Enter vehicle occupancy assumed in Table 1-A vehicle trips.  If vehicle occupancy changes for proposed mixed-use project, manual adjustments must be made 

to Tables 5-A, 9-A (O and D).  Enter transit, non-motorized percentages that will result with proposed mixed-use project complete.

Table 2-A: Mode Split and Vehicle Occupancy Estimates

Table 4-A: Internal Person-Trip Origin-Destination Matrix*

Destination (To)
Origin (From)

Origin (From)
Destination (To)

Cinema/Entertainment

Land Use
Entering Trips Exiting Trips

Table 3-A: Average Land Use Interchange Distances (Feet Walking Distance)

NCHRP 684 Internal Trip Capture Estimation Tool

Table 1-A: Base Vehicle-Trip Generation Estimates (Single-Use Site Estimate)

0

0

Cinema/Entertainment

Development Data (For Information Only )

0

0

0

Estimated Vehicle-Trips
3

Land Use

Point Wells Development



Project Name: Organization:

Project Location: Performed By:

Scenario Description: Date:

Analysis Year: Checked By:

Analysis Period: Date:

ITE LUCs
1 Quantity Units Total Entering Exiting

Office 710/720 35,862           0 69 15 54

Retail 826/850 64,900           0 355 174 181

Restaurant 931 18,000           0 134 90 44

Cinema/Entertainment - -                 -

Residential 222/232/230/252 -                 1,945 690 427 263

Hotel - -                 -

All Other Land Uses
2 415 19                  0 25 7 18

1,273 713 560

Veh. Occ.
4 % Transit % Non-Motorized Veh. Occ.

4 % Transit % Non-Motorized

Office 1.11 10% 0% 1.07 10% 0%

Retail 1.21 10% 0% 1.18 10% 0%

Restaurant 1.62 10% 0% 1.52 10% 0%

Cinema/Entertainment

Residential 1.15 10% 0% 1.21 10% 0%

Hotel

All Other Land Uses
2

Office Retail Restaurant Residential Hotel

Office 610 1050 850

Retail 240

Restaurant 1020

Cinema/Entertainment

Residential 240 1020

Hotel

Office Retail Restaurant Residential Hotel

Office 10 2 1 0

Retail 4 42 56 0

Restaurant 2 27 11 0

Cinema/Entertainment 0 0 0 0 0

Residential 10 21 15 0

Hotel 0 0 0 0

Total Entering Exiting Land Use Entering Trips Exiting Trips

All Person-Trips 1,547 872 675 Office 94% 22%

Internal Capture Percentage 26% 23% 30% Retail 27% 48%

Restaurant 40% 60%

External Vehicle-Trips
5 860 501 359 Cinema/Entertainment N/A N/A

External Transit-Trips
6 112 66 46 Residential 14% 14%

External Non-Motorized Trips
6 0 0 0 Hotel N/A N/A

1
Land Use Codes (LUCs) from Trip Generation Manual , published by the Institute of Transportation Engineers.

2
Total estimate for all other land uses at mixed-use development site is not subject to internal trip capture computations in this estimator.

3
Enter trips assuming no transit or non-motorized trips (as assumed in ITE Trip Generation Manual ).

5
Vehicle-trips computed using the mode split and vehicle occupancy values provided in Table 2-P.

Table 5-P: Computations Summary Table 6-P: Internal Trip Capture Percentages by Land Use

4
Enter vehicle occupancy assumed in Table 1-P vehicle trips.  If vehicle occupancy changes for proposed mixed-use project, manual adjustments must be 

6
Person-Trips

0

0

0

0

Table 4-P: Internal Person-Trip Origin-Destination Matrix*

Origin (From)
Destination (To)

Cinema/Entertainment

0

Table 3-P: Average Land Use Interchange Distances (Feet Walking Distance)

Origin (From)
Destination (To)

Cinema/Entertainment

NCHRP 684 Internal Trip Capture Estimation Tool

Point Wells Development David Evans and Associates, Inc.

20555 RBD NW, Seattle, WA 98177 KAHA

*Indicates computation that has been rounded to the nearest whole number.

Estimation Tool Developed by the Texas A&M Transportation Institute - Version 2013.1

Urban Village Phase III 13-Dec-15

2030

PM Street Peak Hour

Table 1-P: Base Vehicle-Trip Generation Estimates (Single-Use Site Estimate)

Land Use
Development Data (For Information Only ) Estimated Vehicle-Trips

3

Table 2-P: Mode Split and Vehicle Occupancy Estimates

Land Use
Entering Trips Exiting Trips



Project Name: Organization:

Project Location: Performed By:

Scenario Description: Date:

Analysis Year: Checked By:

Analysis Period: Date:

ITE LUCs
1 Quantity Units Total Entering Exiting

Office 710/720 35,862            0 62 53 9

Retail 826/850 64,900            0 232 124 108

Restaurant 931 18,000            0 83 68 15

Cinema/Entertainment - -                  -

Residential 222/232/230/252 -                  2,600 738 171 567

Hotel - -                  -

All Other Land Uses
2 415 19                   0 25 18 7

1,140 434 706

Veh. Occ.
4 % Transit % Non-Motorized Veh. Occ.

4 % Transit % Non-Motorized

Office 1.06 15% 0% 1.06 15% 0%

Retail 1.17 15% 0% 1.16 15% 0%

Restaurant 15% 0% 15% 0%

Cinema/Entertainment

Residential 1.13 15% 0% 1.09 15% 0%

Hotel

All Other Land Uses
2

Office Retail Restaurant Residential Hotel

Office

Retail

Restaurant

Cinema/Entertainment

Residential

Hotel

Office Retail Restaurant Residential Hotel

Office 3 6 0 0

Retail 2 16 4 0

Restaurant 5 2 1 0

Cinema/Entertainment 0 0 0 0 0

Residential 2 6 14 0

Hotel 0 0 0 0

Total Entering Exiting Land Use Entering Trips Exiting Trips

All Person-Trips 1,255 480 775 Office 16% 90%

Internal Capture Percentage 10% 13% 8% Retail 8% 18%

Restaurant 53% 53%

External Vehicle-Trips
5 877 322 555 Cinema/Entertainment N/A N/A

External Transit-Trips
6 165 60 105 Residential 3% 4%

External Non-Motorized Trips
6 0 0 0 Hotel N/A N/A

NCHRP 684 Internal Trip Capture Estimation Tool

Table 1-A: Base Vehicle-Trip Generation Estimates (Single-Use Site Estimate)

0

0

Cinema/Entertainment

Development Data (For Information Only )

0

0

0

Estimated Vehicle-Trips
3

Land Use

Point Wells Development

Table 2-A: Mode Split and Vehicle Occupancy Estimates

Table 4-A: Internal Person-Trip Origin-Destination Matrix*

Destination (To)
Origin (From)

Origin (From)
Destination (To)

Cinema/Entertainment

Land Use
Entering Trips Exiting Trips

Table 3-A: Average Land Use Interchange Distances (Feet Walking Distance)

Estimation Tool Developed by the Texas A&M Transportation Institute - Version 2013.1

Table 5-A: Computations Summary Table 6-A: Internal Trip Capture Percentages by Land Use

2
Total estimate for all other land uses at mixed-use development site is not subject to internal trip capture computations in this estimator.

5
Vehicle-trips computed using the mode split and vehicle occupancy values provided in Table 2-A.

1
Land Use Codes (LUCs) from Trip Generation Manual , published by the Institute of Transportation Engineers.

6
Person-Trips

*Indicates computation that has been rounded to the nearest whole number.

3
Enter trips assuming no transit or non-motorized trips (as assumed in ITE Trip Generation Manual ).

4
Enter vehicle occupancy assumed in Table 1-A vehicle trips.  If vehicle occupancy changes for proposed mixed-use project, manual adjustments must be made 

to Tables 5-A, 9-A (O and D).  Enter transit, non-motorized percentages that will result with proposed mixed-use project complete.

20555 RBD NW, Seattle, WA 98177

AM Street Peak Hour

David Evans and Associates, Inc.

KAHA

2035

27-Jan-16Urban Village Phase IV



Project Name: Organization:

Project Location: Performed By:

Scenario Description: Date:

Analysis Year: Checked By:

Analysis Period: Date:

ITE LUCs
1 Quantity Units Total Entering Exiting

Office 710/720 35,862           0 69 15 54

Retail 826/850 64,900           0 355 174 181

Restaurant 931 18,000           0 134 90 44

Cinema/Entertainment - -                 -

Residential 222/232/230/252 -                 2,600 862 524 338

Hotel - -                 -

All Other Land Uses
2 415 19                  0 25 7 18

1,445 810 635

Veh. Occ.
4 % Transit % Non-Motorized Veh. Occ.

4 % Transit % Non-Motorized

Office 1.11 15% 0% 1.07 15% 0%

Retail 1.21 15% 0% 1.18 15% 0%

Restaurant 1.62 15% 0% 1.52 15% 0%

Cinema/Entertainment

Residential 1.15 15% 0% 1.21 15% 0%

Hotel

All Other Land Uses
2

Office Retail Restaurant Residential Hotel

Office 610 1050 1050

Retail 440

Restaurant 1220

Cinema/Entertainment

Residential 440 1220

Hotel

Office Retail Restaurant Residential Hotel

Office 10 2 1 0

Retail 4 42 56 0

Restaurant 2 27 10 0

Cinema/Entertainment 0 0 0 0 0

Residential 10 20 14 0

Hotel 0 0 0 0

Total Entering Exiting Land Use Entering Trips Exiting Trips

All Person-Trips 1,750 984 766 Office 94% 22%

Internal Capture Percentage 23% 20% 26% Retail 27% 48%

Restaurant 40% 58%

External Vehicle-Trips
5 966 559 407 Cinema/Entertainment N/A N/A

External Transit-Trips
6 199 116 83 Residential 11% 11%

External Non-Motorized Trips
6 0 0 0 Hotel N/A N/A

*Indicates computation that has been rounded to the nearest whole number.

Estimation Tool Developed by the Texas A&M Transportation Institute - Version 2013.1

Urban Village Phase IV 13-Dec-15

2035

PM Street Peak Hour

Table 1-P: Base Vehicle-Trip Generation Estimates (Single-Use Site Estimate)

Land Use
Development Data (For Information Only ) Estimated Vehicle-Trips

3

Table 2-P: Mode Split and Vehicle Occupancy Estimates

Land Use
Entering Trips Exiting Trips

NCHRP 684 Internal Trip Capture Estimation Tool

Point Wells Development David Evans and Associates, Inc.

20555 RBD NW, Seattle, WA 98177 KAHA

Table 3-P: Average Land Use Interchange Distances (Feet Walking Distance)

Origin (From)
Destination (To)

Cinema/Entertainment

Table 4-P: Internal Person-Trip Origin-Destination Matrix*

Origin (From)
Destination (To)

Cinema/Entertainment

0

0

0

0

0

Table 5-P: Computations Summary Table 6-P: Internal Trip Capture Percentages by Land Use

4
Enter vehicle occupancy assumed in Table 1-P vehicle trips.  If vehicle occupancy changes for proposed mixed-use project, manual adjustments must be 

6
Person-Trips

1
Land Use Codes (LUCs) from Trip Generation Manual , published by the Institute of Transportation Engineers.

2
Total estimate for all other land uses at mixed-use development site is not subject to internal trip capture computations in this estimator.

3
Enter trips assuming no transit or non-motorized trips (as assumed in ITE Trip Generation Manual ).

5
Vehicle-trips computed using the mode split and vehicle occupancy values provided in Table 2-P.



Point Wells Mixed-Use Development Project 

Transportation Analysis 
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415 - 118th Avenue SE Bellevue, WA 98005-3518  Phone: (425) 519-6500  Facsimile: (425) 519-5361 

 

Attachment P – Urban Center Alternative 

Summary of Cumulative Trip Generation, and Phase Trip Generation by Project Phase 

 

 



Total In Out Total In Out Total In Out Total In Out

Gross Trip 5,347 2,674 2,674 9,645 4,823 4,823 15,557 7,779 7,779 18,535 9,268 9,268

Internal Trips 2,273 1,136 1,136 4,272 2,136 2,136 7,127 3,564 3,564 8,507 4,254 4,254

Total Net Trips 3,075 1,537 1,537 5,374 2,687 2,687 8,430 4,215 4,215 10,028 5,014 5,014

Internal Capture Rates 42.5% 44.3% 45.8% 45.9%

Total In Out Total In Out Total In Out Total In Out

Gross Trip 398 144 254 619 266 353 1,039 405 634 1,253 462 791

Internal Trips 51 24 27 98 48 50 202 91 111 282 117 165

Total Net Trips 347 120 227 521 218 303 837 314 523 971 345 626

Internal Capture Rates 12.8% 15.8% 19.4% 22.5%

Total In Out Total In Out Total In Out Total In Out

Gross Trip 430 249 181 825 440 385 1,319 734 585 1,572 880 692

Internal Trips 101 51 50 250 125 125 417 214 203 499 263 236

Total Net Trips 329 198 131 575 315 260 902 520 382 1,073 617 456

Internal Capture Rates 23.5% 30.3% 31.6% 31.7%

Table 2: Urban Center Alt Cumulative Trip Generation by Project Phase_Daily (5%, 5%, 10%, 15% Transit)

Description
Phase 1 Phases 1-2 Phases 1-3 Phases 1-4

Table 3: Urban Center Alt Cumulative Trip Generation by Project Phase_AM Peak Hour (5%, 5%, 10%, 15% Transit)

Description
Phase 1 Phases 1-2 Phases 1-3 Phases 1-4

Table 4: Urban Center Alt Cumulative Trip Generation by Project Phase_PM Peak Hour (5%, 5%, 10%, 15% Transit)

Description
Phase 1 Phases 1-2 Phases 1-3 Phases 1-4

P:\p\PARA00000004\0600INFO\TT\605TT Planning\615TT Analysis\Trip Generation\Final Trip Generation and Internal Capture 2016-0309\Alt 1 Urban Center\Transit Use 5% to 15%\Point Wells Trip Gen 5%-15% T for UC Ph I-IV_2016-01-27.xlsx

Net Trip Reduction 
(revised in 8/30/16 Supplement)

Net Trip Reduction 
(revised in 8/30/16 Supplement)

Net Trip Reduction 
(revised in 8/30/16 Supplement)



Total In Out Total In Out Total In Out Total In Out

Gross Trip 5,347 2,674 2,674 4,298 2,149 2,149 5,912 2,956 2,956 2,978 1,489 1,489

Internal Trips 2,273 1,136 1,136 1,999 999 999 2,856 1,428 1,428 1,380 690 690

Total Net Trips 3,075 1,537 1,537 2,299 1,150 1,150 3,056 1,528 1,528 1,598 799 799

Total In Out Total In Out Total In Out Total In Out

Gross Trip 398 144 254 221 122 99 420 139 281 214 57 157

Internal Trips 51 24 27 47 24 23 104 43 61 80 26 54

Total Net Trips 347 120 227 174 98 76 316 96 220 134 31 103

Total In Out Total In Out Total In Out Total In Out

Gross Trip 430 249 181 395 191 204 494 294 200 253 146 107

Internal Trips 101 51 50 149 74 75 167 89 78 82 49 33

Total Net Trips 329 198 131 246 117 129 327 205 122 171 97 74

Phase 4

Table 2: Urban Center Alt Trip Generation by Project Phase_Daily (5%, 5%, 10%, 15% Transit)

Table 3: Urban Center Alt Trip Generation by Project Phase_AM Peak Hour (5%, 5%, 10%, 15% Transit)

Description
Phase 1 Phase 2 Phase 3 Phase 4

Description
Phase 1 Phase 2 Phase 3

Table 4: Urban Center Alt Trip Generation by Project Phase_PM Peak Hour (5%, 5%, 10%, 15% Transit)

Description
Phase 1 Phase 2 Phase 3 Phase 4



Point Wells Mixed-Use Development Project 

Transportation Analysis 

Methods and Assumptions 

  

 
 

415 - 118th Avenue SE Bellevue, WA 98005-3518  Phone: (425) 519-6500  Facsimile: (425) 519-5361 

 

Attachment Q – Urban Village Alternative 

Summary of Cumulative Trip Generation, and Phase Trip Generation by Project Phase 

 



Total In Out Total In Out Total In Out Total In Out

Gross Trip 5,497 2,749 2,749 9,745 4,873 4,873 15,307 7,654 7,654 17,375 8,688 8,688

Internal Trips 2,432 1,216 1,216 4,418 2,209 2,209 7,270 3,635 3,635 8,347 4,174 4,174

Total Net Trips 3,065 1,533 1,533 5,327 2,664 2,664 8,037 4,019 4,019 9,028 4,514 4,514

Internal Capture Rates 44.2% 45.3% 47.5% 48.0%

Total In Out Total In Out Total In Out Total In Out

Gross Trip 393 139 254 611 260 351 997 392 605 1,140 434 706

Internal Trips 50 23 27 95 46 49 197 89 108 263 112 151

Total Net Trips 343 116 227 516 214 302 800 303 497 877 322 555

Internal Capture Rates 12.7% 15.6% 19.8% 23.1%

Total In Out Total In Out Total In Out Total In Out

Gross Trip 429 254 175 820 443 377 1,273 713 560 1,445 810 635

Internal Trips 101 52 49 250 124 126 413 212 201 479 251 228

Total Net Trips 328 202 126 570 319 251 860 501 359 966 559 407

Internal Capture Rates 23.6% 30.5% 32.4% 33.2%

Table 4: Urban Village Alt Cumulative Trip Generation by Project Phase_PM Peak Hour (5%, 5%, 10%, 15% Transit)

Description
Phase 1 Phases 1-2 Phases 1-3 Phases 1-4

Table 3: Urban Village Alt Cumulative Trip Generation by Project Phase_AM Peak Hour (5%, 5%, 10%, 15% Transit)

Description
Phase 1 Phases 1-2 Phases 1-3 Phases 1-4

Table 2: Urban Village Alt Cumulative Trip Generation by Project Phase_Daily (5%, 5%, 10%, 15% Transit)

Description
Phase 1 Phases 1-2 Phases 1-3 Phases 1-4

P:\p\PARA00000004\0600INFO\TT\605TT Planning\615TT Analysis\Trip Generation\Final Trip Generation and Internal Capture 2016-0309\Alt 2 Urban Village\Transit Use_5% to 15%\PW Trip Gen 5% to 15% T for UV Ph I-IV_2016-01-27.xlsx

Net Trip Reduction 
(revised in 8/30/16 Supplement)

Net Trip Reduction 
(revised in 8/30/16 Supplement)

Net Trip Reduction 
(revised in 8/30/16 Supplement)



Total In Out Total In Out Total In Out Total In Out

Gross Trip 5,497 2,749 2,749 4,248 2,124 2,124 5,562 2,781 2,781 2,068 1,034 1,034

Internal Trips 2,432 1,216 1,216 1,986 993 993 2,852 1,426 1,426 1,077 539 539

Total Net Trips 3,065 1,533 1,533 2,262 1,131 1,131 2,710 1,355 1,355 991 495 495

Total In Out Total In Out Total In Out Total In Out

Gross Trip 393 139 254 218 121 97 386 132 254 143 42 101

Internal Trips 50 23 27 45 23 22 102 43 59 66 23 43

Total Net Trips 343 116 227 173 98 75 284 89 195 77 19 58

Total In Out Total In Out Total In Out Total In Out

Gross Trip 429 254 175 391 189 202 453 270 183 172 97 75

Internal Trips 101 52 49 149 72 77 163 88 75 66 39 27

Total Net Trips 328 202 126 242 117 125 290 182 108 106 58 48

Table 4: Urban Village Alt Trip Generation by Project Phase_PM Peak Hour (5%, 5%, 10%, 15% Transit)

Description
Phase 1 Phase 2 Phase 3 Phase 4

Phase 4

Table 2: Urban Village Alt Trip Generation by Project Phase_Daily (5%, 5%, 10%, 15% Transit)

Table 3: Urban Village Alt Trip Generation by Project Phase_AM Peak Hour (5%, 5%, 10%, 15% Transit)

Description
Phase 1 Phase 2 Phase 3 Phase 4

Description
Phase 1 Phase 2 Phase 3



Point Wells Mixed-Use Development Project 
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Methods and Assumptions 

  

 
 

415 - 118th Avenue SE Bellevue, WA 98005-3518  Phone: (425) 519-6500  Facsimile: (425) 519-5361 

 

 Attachment R – No Build Alternative, Scenarios A and B 

Trip Generation Calculations  

 

 



Table 1

ASSUMED INDUSTRIAL OPERATIONS –

NO ACTION ALTERNATIVE SENARIOS A AND B

Scenario A Scenario B

ASPHALT OPERATIONS

Throughput 282,000 BBLS per yr. 750,000 BBLS per yr. 

Truck Trips Average, Each Way 5 8

Truck Trips Average, Each Way 5 per day/1,825 per yr. 14 per day/5,110 per yr. 

Truck Trips Maximum, Each Way 28 per day1 75 per day1 

Employees 6 9

MARINE FUELING OPERATIONS

Throughput 3,925,000 BBLS per yr. 11,000,000 BBLS per yr.

Tanks in Service 8 13

Fuel Transfers across the Dock 275 per year >400 per year

Employees 6 9

LIGHT FUELS STORAGE & DISTRIBUTION

Throughput 0 9,230,000 BBLS per yr.

Fuel Transfers across the Dock 0 75 per yr.

Truck Trips Average, Each Way 0 125 per day

Truck Trips Maximum, Each Way 0 160 per day

Employees 0 75 - 100

TOTAL

Throughput 5,790,400 BBLS per yr. 20,980,000 BBLS per yr.

Tanks in Service 11 18

Truck Trips, Average, Each Way 5 per day/1,825 per yr. 139 per day/5,110 per yr.

Truck Trips Maximum, Each Way 20 per day 50 per day

Employees 13 91 - 116

Source: Paramount Petroleum Corporation, 2015.

Throughput = the amount of material or items passing through a system or process.



Project: Point Wells Development
Project #: PARA0000-0004

Phase: No Action Scenario A

Period: AM Peak Hour

AM Peak AM In AM Out AM Total AM In AM Out

Heavy Industrial 13.0 11 9 2

Industrial Operations Empployees 130 Employees 13.0 Ln(T)=0.85* Ln(X) +0.25 86% 14% 11 9 2

11 9 2

AM Total AM In AM Out

Total Generated Trips
Description

ITE Land Use 

Code (LUC)
Units Planned Units

ITE Trip Rates or 

Equations
ITE Trip Directional Split



Project: Point Wells Development
Project #: PARA0000-0004

Phase: No Action Scenario A

Period: PM Peak Hour

PM Peak PM In PM Out PM Total PM In PM Out

Heavy Industrial 13.0 13 3 10

Industrial Operations Empployees 130 Employees 13.0 Ln(T)=0.82* Ln(X) +0.43 20% 80% 13 3 10

13 3 10

PM Total PM In PM Out

Total Generated Trips
Description

ITE Land Use 

Code (LUC)
Units Planned Units

ITE Trip Rates or 

Equations
ITE Trip Directional Split



Project: Point Wells Development
Project #: PARA0000-0004

Phase: No Action Scenario B

Period: AM Peak Hour

AM Peak AM In AM Out AM Total AM In AM Out

Heavy Industrial 116.0 73 63 10

Industrial Operations Empployees 130 Employees 116.0 Ln(T)=0.85* Ln(X) +0.25 86% 14% 73 63 10

73 63 10

AM Total AM In AM Out

Total Generated Trips
Description

ITE Land Use 

Code (LUC)
Units Planned Units

ITE Trip Rates or 

Equations
ITE Trip Directional Split



Project: Point Wells Development
Project #: PARA0000-0004

Phase: No Action Scenario B

Period: PM Peak Hour

PM Peak PM In PM Out PM Total PM In PM Out

Heavy Industrial 116.0 76 15 61

Industrial Operations Empployees 130 Employees 116.0 Ln(T)=0.82* Ln(X) +0.43 20% 80% 76 15 61

76 15 61

PM Total PM In PM Out

Total Generated Trips
Description

ITE Land Use 

Code (LUC)
Units Planned Units

ITE Trip Rates or 

Equations
ITE Trip Directional Split



Point Wells Mixed-Use Development Project 

Transportation Analysis 

Methods and Assumptions 
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Attachment S – Average Land Use Interchange Distances  

(Feet Walking Distances) by Project Phase  

 

 











Cumulative 

External 

Exiting

Person-Trips

by Transit

Cumulative 

External 

Exiting

Vehicle-Trips

Cumulative 

Total of 

Residential 

Dwelling 

Units

Estimated 

Cumulative 

Total of 

Residents

Cumulative 

External 

Exiting

Person-Trips

by Transit

Cumulative 

External 

Exiting

Vehicle-Trips

Cumulative 

Total of 

Residential 

Dwelling 

Units

Estimated 

Cumulative 

Total of 

Residents

2020 12 227 653 1,314 12 227 575 1,157

2025 17 303 907 1,825 17 302 817 1,644

2030 63 523 2,178 4,383 60 497 1,945 3,914

2035 119 626 3,081 6,200 105 555 2,600 5,232

Cumulative 

External 

Entering

Person-Trips

by Transit

Cumulative 

External 

Entering

Vehicle-Trips

Cumulative 

Total of 

Residential 

Dwelling 

Units

Estimated 

Cumulative 

Total of 

Residents

Cumulative 

External 

Entering

Person-Trips

by Transit

Cumulative 

External 

Entering

Vehicle-Trips

Cumulative 

Total of 

Residential 

Dwelling 

Units

Estimated 

Cumulative 

Total of 

Residents

2020 12 198 653 1,314 12 202 575 1,157

2025 19 315 907 1,825 19 319 817 1,644

2030 69 520 2,178 4,383 66 501 1,945 3,914

2035 128 617 3,081 6,200 116 559 2,600 5,232

Alternative 1 - Urban Center Alternative 2 - Urban Village

Point Wells Mixed Use Development

Attachment T - Summary of Person-Trips by Transit

AM Period Alternative 1 - Urban Center Alternative 2 - Urban Village
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Technical Memorandum – Supplement 1 

 

 

DATE: August 31, 2016 

TO: Ryan Countryman 

Snohomish County 

FROM: Kirk Harris, PE, PMP 

David Evans and Associates, Inc. 

SUBJECT: Transportation Analysis Methods and Assumptions 

PROJECT: Point Wells Mixed-Use Development Project  

PROJECT NO.: PARA0000-0004 

Cc: Gary Huff, Karr Tuttle Campbell 

 

The purpose of this memorandum is to supplement and amend specific sections of the Technical 

Memorandum dated March 29, 2016 that was prepared to summarize the methods and assumptions used 

for the transportation analysis for the Point Wells Mixed-Use Development Project (Project).  

 

The following sections of the March 29, 2016 memo have been modified as follows: 

 

2.4 Traffic Operations 

 

Insert the following after the first bulleted section: 

 

The attached Exhibit 1 includes a summary of the 64 intersections analyzed for this project along with 

the limiting factors associated with analyzing the traffic for specific intersections using the HCM 2010 

methodology.  The numbers of intersections with limitations for the traffic analysis are: three (3) with 

more than four approaches, seven (7) with non-NEMA or custom phasing, four (4) with clustered 

intersections, two (2) with a turning movement with shared and exclusive lane group, and one (1) with a 

U-turn movement. Therefore, seventeen (17) of the sixty-four (64) total intersections provide a significant 

challenge for having a consistent traffic analysis for the project using the HCM 2010 methodology.  

 

It should also be noted that the City of Shoreline provided the traffic analysis team with traffic signal 

timing files to be incorporated in the analysis in a specific version of traffic modeling software 

(Synchro 7) that uses the HCM 2000 methodology.  

 

The approach the traffic analysis team has taken for the project by using HCM 2000 is consistent with 

how the City models and adapts signal timings for its intersections.  
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The following attachments of the March 29, 2016 memo have been modified as part of this document: 

 

• Attachment P – Urban Center Alternative – Summary of Cumulative Trip Generation and Phase Trip 

Generation by Project Phase 

• Attachment Q – Urban Village Alternative – Summary of Cumulative Trip Generation, and Phase 

Trip Generation by Project Phase 

The descriptions for both Attachments P and Q have been revised to clarify that data for Net Trip 

Reductions reflect reductions for both transit mode share and internal capture as calculated by the 

NCHRP 684 Trip Capture Estimation Tool. Specific details about reduction values for both transit and 

internal capture is provided in Attachment O. A summary of the transit mode share inputs is provided in 

Table 3 of the memo. A summary of Internal Capture percentages, which was determined using the 

NCHRP 684 Trip Capture Estimation Tool, has been added to this memo as Attachment U.  

 

The following elements have been added to be a part of the March 29, 2016 document: 

 

• Attachment U – Summary of Internal Capture Percentages  

• Attachment V – Owner’s Commitment to Supplemental Transit Service  
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Exhibit 1

Intersections Analyzed for Point Wells
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Intersections that require analysis using HCM 2000

(using Synchro 7 version)

HCM 2000 

or 2010

1 NW 196th St & Richmond Beach Dr Shoreline / LOS D 2-Way Stop ○

2 NW 195th Pl & Richmond Beach Dr Shoreline / LOS D 2-Way Stop ○

3 NW 195th Pl & 24th Ave NW Shoreline / LOS D 2-Way Stop ○

4 NW 196th St NW & 20th Ave NW Shoreline / LOS D 4-Way Stop ●

5 NW 195th St & 15th Ave NW Shoreline / LOS D 2-Way Stop ●

6 N Richmond Beach Rd & 15th Drwy Shoreline / LOS D 4-Way Stop ●

7 NW 190th St & N Richmond Beach Rd Shoreline / LOS D 2-Way Stop ○

8 N Richmond Beach Rd & 8th Ave NW Shoreline / LOS D Signal ●

9 N Richmond Beach Rd & 3rd Ave NW Shoreline / LOS D Signal ●

10 N Richmond Beach Rd & Dayton Ave N Shoreline / LOS D Signal ●

11 N Richmond Beach Rd & Fremont Ave N Shoreline / LOS D Signal ●

12 244th St SW & 100th Ave W Shoreline / LOS D 2-Way Stop ○

13 244th St SW & Firdale Ave Shoreline / LOS D 2-Way Stop ○

14 244th St SW & 3rd Ave NW Shoreline / LOS D 2-Way Stop ○

15 244th St SW & Fremont Ave N Shoreline / LOS D 2-Way Stop ○

16 N 175th St & 6th Ave NW Shoreline / LOS D 2-Way Stop ○

17 St Luke Pl N & Dayton Ave N Shoreline / LOS D 2-Way Stop ○

18 N 175th St & Fremont Ave N Shoreline / LOS D Signal ●

19 N 175th St & Meridian Ave N Shoreline / LOS D Signal ●

20 Carlyle Hall Rd & Dayton Ave N Shoreline / LOS D 4-Way Stop ○

21 N Innis Arden Wy & Greenwood Ave N Shoreline / LOS D 2-Way Stop ○

22 N 160th St & Greenwood Ave N Shoreline / LOS D 4-Way Stop ○

23 N 160th St & Dayton Ave N Shoreline / LOS D Signal ●

24 N 155th St & Westminster Way N Shoreline / LOS D Signal ●

25 N 145th St & Greenwood Ave N Shoreline / LOS D Signal ○

26 NE 145th St & 5th Ave NE Shoreline / LOS D Signal ●

27 238th St SW & Timber Ln Woodway / LOS A 4-Way Stop ○

28 238th St SW & 114th Ave W Woodway / LOS A 4-Way Stop ○

29 S Dogwood Ln & Woodway Park Rd Woodway / LOS A 2-Way Stop ○

30 100th Ave W & 238th St SW Edmonds / LOS C Signal ●

31 228th St SW & 95th Pl W Edmonds / LOS C 2-Way Stop ○

32 Pine St & 3rd Ave S Edmonds / LOS C 2-Way Stop ○

33 Edmonds Way & 95th Pl W WSDOT / LOS D Signal ○

34 SR 104 & 100th Ave W WSDOT / LOS D Signal ○

35 244th St SW (WB) & Edmonds Way (SB) WSDOT / LOS D Signal ○

36 244th St SW (EB) & Edmonds Way (SB) WSDOT / LOS D Signal ○

37 244th St SW & Meridian Ave N WSDOT / LOS D Signal ○

38 244th St SW & I-5 SB Off-Ramp WSDOT / LOS D Signal ○

39 228th St SW & SR 99 WSDOT / LOS E 2-Way Stop ○

40 244th St SW & SR 99 WSDOT / LOS E Signal ○

41 N 185th St & SR 99 WSDOT / LOS E Signal ●

42 N 175th St & SR 99 WSDOT / LOS E Signal ○

43 N 160th St & SR 99 WSDOT / LOS E Signal ○

44 N 155th St & SR 99 WSDOT / LOS E Signal ○

45 N 145th St & SR 99 WSDOT / LOS E Signal ○

46 N 130th St & SR 99 WSDOT / LOS E Signal ○

47 N 175th St & I-5 SB Off-Ramp WSDOT / LOS D Signal ●

48 N 130th St & 5th Ave NE Seattle / LOS D Signal ●

49 NW 200th St & 8th Ave NW Shoreline / LOS D 2-Way Stop ○

50 NW 200th St & 3rd Ave NW Shoreline / LOS D 2-Way Stop ○

51 NW 200th St & Fremont Ave N Shoreline / LOS D 4-Way Stop ○

52 N 200th St & SR 99 Shoreline / LOS D Signal ○

53 NW 195th St & 8th Ave NW Shoreline / LOS D 2-Way Stop ○

54 NW 195th St & 3rd Ave NW Shoreline / LOS D 4-Way Stop ○

55 NW 195th St & Fremont Ave N Shoreline / LOS D 4-Way Stop ○

56 N 192nd St & SR 99 Shoreline / LOS D Signal ○

57 N 185th St & Meridian Ave N Shoreline / LOS D Signal ○

58 N 172nd St & Dayton Ave N Shoreline / LOS D 4-Way Stop ○

59 N 165th St & Fremont Ave N Shoreline / LOS D 2-Way Stop ○

60 N 165th St & SR 99 Shoreline / LOS D Signal ●

61 N 185th St & Linden Ave N Shoreline / LOS D Signal ○

62 N 185th St & Midvale Ave N Shoreline / LOS D Signal ○

63 N 175th St & Midvale Ave N Shoreline / LOS D Signal ○

64 PW 2nd Access Road & 116th Ave W Woodway / LOS A 2-Way Stop ○

3 7 4 2 1 47

Intersections that require analysis using HCM 2000

(using Synchro 7 version)
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Attachment P – Urban Center Alternative 

Summary of Cumulative Trip Generation and Phase Trip Generation by Project Phase 

 

 

 

 

 

  



Total In Out Total In Out Total In Out Total In Out

Gross Trips 4,020 2,010 2,010 7,711 3,856 3,856 12,328 6,164 6,164 14,692 7,346 7,346

Net Trips Reduction 

(with Transit and 

Internal Capture)

730 365 365 1,780 890 890 3,148 1,574 1,574 3,986 1,993 1,993

Total Net Trips 3,289 1,645 1,645 5,932 2,966 2,966 9,180 4,590 4,590 10,706 5,353 5,353

Net Trip Reduction 18.2% 23.1% 25.5% 27.1%

Total In Out Total In Out Total In Out Total In Out

Gross Trips 398 144 254 619 266 353 1,039 405 634 1,253 462 791

Net Trips Reduction 

(with Transit and 

Internal Capture)

51 24 27 98 48 50 202 91 111 282 117 165

Total Net Trips 347 120 227 521 218 303 837 314 523 971 345 626

Net Trip Reduction 12.8% 15.8% 19.4% 22.5%

Total In Out Total In Out Total In Out Total In Out

Gross Trips 430 249 181 825 440 385 1,319 734 585 1,572 880 692

Net Trips Reduction 

(with Transit and 

Internal Capture)

101 51 50 250 125 125 417 214 203 499 263 236

Total Net Trips 329 198 131 575 315 260 902 520 382 1,073 617 456

Net Trip Reduction 23.5% 30.3% 31.6% 31.7%

Table 3: Urban Center Alt Cumulative Trip Generation by Project Phase_PM Peak Hour (5%, 5%, 10%, 15% Transit)

Description
Phase 1 Phases 1-2 Phases 1-3 Phases 1-4

Table 2: Urban Center Alt Cumulative Trip Generation by Project Phase_AM Peak Hour (5%, 5%, 10%, 15% Transit)

Description
Phase 1 Phases 1-2 Phases 1-3 Phases 1-4

Table 1: Urban Center Alt Cumulative Trip Generation by Project Phase_Daily (5%, 5%, 10%, 15% Transit)

Description
Phase 1 Phases 1-2 Phases 1-3 Phases 1-4

P:\p\PARA00000004\0600INFO\TT\605TT Planning\615TT Analysis\Trip Generation\Final Trip Generation and Internal Capture 2016-0309\Alt 1 Urban Center\Transit Use 5% to 15%\Point Wells Trip Gen 5%-15% T for UC Ph I-IV_2016-06-15.xlsx



Total In Out Total In Out Total In Out Total In Out

Gross Trips 5,347 2,674 2,674 3,692 1,846 1,846 4,617 2,308 2,308 2,364 1,182 1,182

Net Trips Reduction 

(with Transit and 

Internal Capture)

730 365 365 1,049 525 525 1,368 684 684 838 419 419

Total Net Trips 4,617 2,309 2,309 2,642 1,321 1,321 3,249 1,624 1,624 1,526 763 763

Total In Out Total In Out Total In Out Total In Out

Gross Trips 398 144 254 221 122 99 420 139 281 214 57 157

Net Trips Reduction 

(with Transit and 

Internal Capture)

51 24 27 47 24 23 104 43 61 80 26 54

Total Net Trips 347 120 227 174 98 76 316 96 220 134 31 103

Total In Out Total In Out Total In Out Total In Out

Gross Trips 430 249 181 395 191 204 494 294 200 253 146 107

Net Trips Reduction 

(with Transit and 

Internal Capture)

101 51 50 149 74 75 167 89 78 82 49 33

Total Net Trips 329 198 131 246 117 129 327 205 122 171 97 74

Table 6: Urban Center Alt Trip Generation by Project Phase_PM Peak Hour (5%, 5%, 10%, 15% Transit)

Description
Phase 1 Phase 2 Phase 3 Phase 4

Phase 4

Table 4: Urban Center Alt Trip Generation by Project Phase_Daily (5%, 5%, 10%, 15% Transit)

Table 5: Urban Center Alt Trip Generation by Project Phase_AM Peak Hour (5%, 5%, 10%, 15% Transit)

Description
Phase 1 Phase 2 Phase 3 Phase 4

Description
Phase 1 Phase 2 Phase 3
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Attachment Q – Urban Village Alternative 

Summary of Cumulative Trip Generation and Phase Trip Generation by Project Phase 

 

 

 

 

 

 

  



Total In Out Total In Out Total In Out Total In Out

Gross Trips 4,010 2,005 2,005 7,664 3,832 3,832 11,898 5,949 5,949 13,506 6,753 6,753

Net Trips Reduction 

(with Transit and 

Internal Capture)

728 364 364 1,765 882 882 3,106 1,553 1,553 3,797 1,899 1,899

Total Net Trips 3,282 1,641 1,641 5,899 2,950 2,950 8,792 4,396 4,396 9,708 4,854 4,854

Net Trip Reduction 18.2% 23.0% 26.1% 28.1%

Total In Out Total In Out Total In Out Total In Out

Gross Trips 393 139 254 611 260 351 997 392 605 1,140 434 706

Net Trips Reduction 

(with Transit and 

Internal Capture)

50 23 27 95 46 49 197 89 108 263 112 151

Total Net Trips 343 116 227 516 214 302 800 303 497 877 322 555

Net Trip Reduction 12.7% 15.6% 19.8% 23.1%

Total In Out Total In Out Total In Out Total In Out

Gross Trips 429 254 175 820 443 377 1,273 713 560 1,445 810 635

Net Trips Reduction 

(with Transit and 

Internal Capture)

101 52 49 250 124 126 413 212 201 479 251 228

Total Net Trips 328 202 126 570 319 251 860 501 359 966 559 407

Net Trip Reduction 23.6% 30.5% 32.4% 33.2%

Table 1: Urban Village Alt Cumulative Trip Generation by Project Phase_Daily (5%, 5%, 10%, 15% Transit)

Description
Phase 1 Phases 1-2 Phases 1-3 Phases 1-4

Table 2: Urban Village Alt Cumulative Trip Generation by Project Phase_AM Peak Hour (5%, 5%, 10%, 15% Transit)

Description
Phase 1 Phases 1-2 Phases 1-3 Phases 1-4

Table 3: Urban Village Alt Cumulative Trip Generation by Project Phase_PM Peak Hour (5%, 5%, 10%, 15% Transit)

Description
Phase 1 Phases 1-2 Phases 1-3 Phases 1-4

P:\p\PARA00000004\0600INFO\TT\605TT Planning\615TT Analysis\Trip Generation\Final Trip Generation and Internal Capture 2016-0309\Alt 2 Urban Village\Transit Use_5% to 15%\PW Trip Gen 5% to 15% T for UV Ph I-IV_2016-06-15.xlsx



Total In Out Total In Out Total In Out Total In Out

Gross Trips 5,497 2,749 2,749 3,654 1,827 1,827 4,234 2,117 2,117 1,607 804 804

Net Trips Reduction 

(with Transit and 

Internal Capture)

728 364 364 1,037 519 519 1,341 671 671 691 345 345

Total Net Trips 4,769 2,385 2,385 2,617 1,309 1,309 2,892 1,446 1,446 917 458 458

Total In Out Total In Out Total In Out Total In Out

Gross Trips 393 139 254 218 121 97 386 132 254 143 42 101

Net Trips Reduction 

(with Transit and 

Internal Capture)

50 23 27 45 23 22 102 43 59 66 23 43

Total Net Trips 343 116 227 173 98 75 284 89 195 77 19 58

Total In Out Total In Out Total In Out Total In Out

Gross Trips 429 254 175 391 189 202 453 270 183 172 97 75

Net Trips Reduction 

(with Transit and 

Internal Capture)

101 52 49 149 72 77 163 88 75 66 39 27

Total Net Trips 328 202 126 242 117 125 290 182 108 106 58 48

Phase 4

Table 4: Urban Village Alt Trip Generation by Project Phase_Daily (5%, 5%, 10%, 15% Transit)

Table 5: Urban Village Alt Trip Generation by Project Phase_AM Peak Hour (5%, 5%, 10%, 15% Transit)

Description
Phase 1 Phase 2 Phase 3 Phase 4

Description
Phase 1 Phase 2 Phase 3

Table 6: Urban Village Alt Trip Generation by Project Phase_PM Peak Hour (5%, 5%, 10%, 15% Transit)

Description
Phase 1 Phase 2 Phase 3 Phase 4
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Attachment U – Summary of Internal Capture Percentages 

 

 

  



Total Entering Exiting Total Entering Exiting

2020 8% 11% 6% 8% 12% 6%

2025 11% 13% 10% 11% 13% 10%

2030 10% 13% 8% 11% 14% 9%

2035 9% 12% 7% 10% 13% 8%

Total Entering Exiting Total Entering Exiting

2020 21% 18% 25% 21% 18% 26%

2025 28% 26% 30% 28% 25% 30%

2030 25% 22% 29% 26% 23% 30%

2035 21% 19% 24% 23% 20% 26%

Alternative 2

Urban Village

Internal Capture 

Percentage
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Point Wells Mixed Use Development

Attachment U - Internal Capture Summary 6/15/2016
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Attachment V – Owner’s Commitment to Supplemental Transit Service 
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EXHIBIT C 

 

Supplemental Transit Service 

 

 

BSRE shall ensure the availability of supplemental transit service serving the Project as 

follows: 

 

Section 1. Alternative Means of Providing Supplemental Transit Service. 

 

Supplemental service shall, at BSRE’s election, be provided under contract with a public 

transit provider (for example, contracted service provided by Metro Transit), under contract with 

a private transit service, or by a transit service owned and operated by BSRE or its 

concessionaire. 

 

Section 2. Transit Route.  

 

Transit service shall at a minimum be provided between the Project site and the Metro 

Park & Ride stop at N. 192
nd

 and Aurora Avenue North. At such time as the Sound Transit light 

rail station at 185
th

 and Aurora Avenue becomes operational, the route shall be extended to such 

light rail station. 

 

Section 3. Frequency of Service.  

 

Supplemental transit service shall be commence no later than the date upon which 

certificates of occupancy have been issued for six hundred fifty-three (653) units within the 

Project which corresponds with project Phase 1. The frequency of service shall be determined in 

part by the demand therefor from Point Wells’ residents. In addition, sufficient service shall be 

provided on weekday mornings between 6:00 and 9:00 (the “AM Peak Hours”) and on weekday 

evenings between 4:00 and 7:00 (the “PM Peak Hours”) so as to ensure the availability of 

sufficient seating capacity that the number of Project Trips shall remain within the limits 

established in the Memorandum of Understanding included as Exhibit A hereto. At full buildout, 

it is assumed during the AM and PM Peak Hours that four (4) transit vehicles with a seating 

capacity of not less than forty (40) seats shall depart Point Wells at least every fifteen (15) 

minutes. 

 

Section 4. Priority Use by Residents of Point Wells and Service for the General 

Public.  

 

Supplemental service is primarily intended for the use and convenience of the residents 

of Point Wells. To the extent that seating remains available, and to the extent permitted by King 

County Metro, Point Wells’ buses may stop along Richmond Beach Road to provide service to 

the Richmond Beach community. Subject to the advance approval of King County Metro, 



 

 

#995725 v2 / 43527-004 

nothing herein shall prohibit BSRE or other operator of the supplemental transit service from 

collecting reasonable fares, either from such Point Wells residents or from members of the 

Richmond Beach community. 

 

Section 5. Termination of Service.  

 

Supplemental transit service may be terminated at such time as a Sound Transit 

Commuter Rail station at the project site becomes operational or when Snohomish County and 

the City of Shoreline deem such service to no longer be necessary. 

 

Section 6. Successors and Assigns.  

 

BSRE shall ensure, either by way of binding agreements with other parties or through 

Point Wells Master Homeowners Association, that the obligation to provide such supplemental 

transit service shall be perpetual unless and until service may be terminated as provided in 

Section 5 hereto. 

 



David Evans and Associates, Inc. August 2016 

Appendix C – VISUM Model Validation 
  



David Evans and Associates, Inc. August 2016 

The base model validation is a process of comparing the calibrated model raw volumes against the base-
year traffic counts to show the degree of correlation and determine an acceptable accuracy and degree of 
confidence to use the base model to forecast future traffic volumes. The most common statistical measure 
of “goodness of fit” is the R-Squared statistic. This measures how well the model raw volumes represent the 
observed count data. There are no national standards for R-Square; however, an R-Square of 0.88 was 
recommended according to the Federal Highway Administration’s guidebook (Barton-Aschman Associates, 
Inc; Cambridge Systematics, Inc., 1997). 
 
In the case of the Point Wells model, the R-Square (R2) value is 0.75. Two reasons may contribute to the 
lower R2 value. Firstly, the Project’s limited budget and time constrains for further model calibration to 
achieve higher R2 value. The second may be due to the current economic downturn, which results in little to 
no growth in 2010 compared to 2006 based on the historical counts. In other words, the existing 2010 
counts in the Project area may be lower than the predicted traffic using the trip tables interpolated from 
2006 to 2010.  
 
Although the R2 is lower than the recommended value of 0.88, the model is acceptable to be used as a tool 
for site trip distribution, traffic assignment, and intersection evaluation because the model raw volumes 
were not intended to be used for intersection LOS and delay analysis. Instead, the intersection analysis was 
specially based on the actual traffic counts plus the background traffic growth plus the Project-generated 
trips. The background traffic growth was interpolated by PSRC trip tables, which would offset out the model 
raw volumes misrepresentation; therefore the R2 value is not as critical in Point Wells model as in other 
typical models. Refer to the VISUM graphical plot for the R2 analysis results below. 
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David Evans and Associates, Inc. August 2016 

Appendix E – Project Trip Distribution 

Alternative 2, Urban Village 
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David Evans and Associates, Inc. August 2016 

Appendix F – Intersection Operations 

Summary (Alternatives 1, 2, 3) 

  



No Intersection Name

Jurisdiction / 

Standard Control Type LOS

Average 

Delay TEV V/C
3

Thru 

LOS LOS

Average 

Delay TEV V/C
3

Thru 

LOS

1 NW 196th St & Richmond Beach Dr Shoreline / LOS D 2-Way Stop A 8.5 45 0.00 A A 8.9 85 0.00 A

2 NW 195th Pl & Richmond Beach Dr Shoreline / LOS D 2-Way Stop A 8.8 35 0.00 A A 8.9 60 0.00 A

3 NW 195th Pl & 24th Ave NW Shoreline / LOS D 2-Way Stop B 10.1 131 0.00 B B 10.0 138 0.00 B

4 NW 196th St NW & 20th Ave NW Shoreline / LOS D 4-Way Stop A 9.1 563 0.00 B B 10.9 770 0.00 C

5 NW 195th St & 15th Ave NW Shoreline / LOS D 2-Way Stop B 13.9 689 0.00 B C 19.0 909 0.00 C

6 N Richmond Beach Rd & 15th Drwy Shoreline / LOS D 4-Way Stop A 9.4 713 0.00 A A 9.8 937 0.00 B

7 NW 190th St & N Richmond Beach Rd Shoreline / LOS D 2-Way Stop A 9.2 728 0.00 A B 11.1 1006 0.00 B

8 N Richmond Beach Rd & 8th Ave NW Shoreline / LOS D Signal C 26.4 1074 0.50 C C 30.7 1585 0.58 D

9 N Richmond Beach Rd & 3rd Ave NW Shoreline / LOS D Signal A 6.9 1043 0.44 B A 6.8 1603 0.50 B

10 N Richmond Beach Rd & Dayton Ave N Shoreline / LOS D Signal A 9.9 1078 0.44 A B 11.6 1623 0.52 B

11 N Richmond Beach Rd & Fremont Ave N Shoreline / LOS D Signal C 21.2 1103 0.51 C C 27.2 1674 0.62 C

12 244th St SW & 100th Ave W Shoreline / LOS D 2-Way Stop B 14.9 564 0.00 B C 18.1 733 0.00 C

13 244th St SW & Firdale Ave Shoreline / LOS D 2-Way Stop B 11.5 643 0.00 B B 11.4 949 0.00 B

14 244th St SW & 3rd Ave NW Shoreline / LOS D 2-Way Stop C 20.5 961 0.00 C C 25.0 1074 0.00 C

15 244th St SW & Fremont Ave N Shoreline / LOS D 2-Way Stop B 14.8 1188 0.00 B E 41.0 1413 0.00 E

16 N 175th St & 6th Ave NW Shoreline / LOS D 2-Way Stop B 14.8 515 0.00 B B 14.1 418 0.00 B

17 St Luke Pl N & Dayton Ave N Shoreline / LOS D 2-Way Stop C 16.8 843 0.00 C B 12.3 689 0.00 B

18 N 175th St & Fremont Ave N Shoreline / LOS D Signal B 16.2 543 0.35 C B 15.7 932 0.37 C

19 N 175th St & Meridian Ave N Shoreline / LOS D Signal C 32.9 1968 0.64 D D 41.2 2997 0.76 E

20 Carlyle Hall Rd & Dayton Ave N Shoreline / LOS D 4-Way Stop F 51.6 1134 0.00 F C 16.1 891 0.00 D

21 N Innis Arden Wy & Greenwood Ave N Shoreline / LOS D 2-Way Stop B 14.7 996 0.00 B B 12.4 886 0.00 B

22 N 160th St & Greenwood Ave N Shoreline / LOS D 4-Way Stop C 22.8 1068 0.00 A C 16.4 974 0.00 A

23 N 160th St & Dayton Ave N Shoreline / LOS D Signal B 10.3 1038 0.60 B A 8.7 1185 0.54 B

24 N 155th St & Westminster Way N Shoreline / LOS D Signal B 15.4 792 0.24 E D 36.5 1711 0.48 F

25 N 145th St & Greenwood Ave N Shoreline / LOS D Signal C 28.1 2741 0.68 D C 32.2 2973 0.90 C

26 NE 145th St & 5th Ave NE Shoreline / LOS D Signal E 60.0 3107 0.90 F D 35.3 3725 0.81 E

27 238th St SW & Timber Ln Woodway / LOS A 4-Way Stop A 7.3 111 0.00 A A 7.4 167 0.00 A

28 238th St SW & 114th Ave W Woodway / LOS A 4-Way Stop A 7.2 118 0.00 A A 7.4 173 0.00 A

29 S Dogwood Ln & Woodway Park Rd Woodway / LOS A 2-Way Stop A 9.2 130 0.00 A A 10.0 229 0.00 A

30 100th Ave W & 238th St SW Edmonds / LOS C Signal A 6.6 928 0.36 B B 14.4 1305 0.51 C

31 228th St SW & 95th Pl W Edmonds / LOS C 2-Way Stop B 11.9 327 0.00 B B 11.4 369 0.00 B

32 Pine St & 3rd Ave S Edmonds / LOS C 2-Way Stop B 10.4 196 0.00 B B 11.4 348 0.00 B

33 Edmonds Way & 95th Pl W WSDOT / LOS D Signal A 7.9 1455 0.42 B A 8.0 2081 0.62 B

34 SR 104 & 100th Ave W WSDOT / LOS D Signal C 29.7 2140 0.66 D D 49.3 3163 0.92 F

35 244th St SW (WB) & Edmonds Way (SB) WSDOT / LOS D Signal B 17.1 1367 0.56 B B 16.9 1387 0.50 C

36 244th St SW (EB) & Edmonds Way (SB) WSDOT / LOS D Signal C 21.6 1481 0.57 B A 5.8 1360 0.44 A

37 244th St SW & Meridian Ave N WSDOT / LOS D Signal E 66.8 3099 0.92 F D 48.3 4316 0.89 E

38 244th St SW & I-5 SB Off-Ramp WSDOT / LOS D Signal B 14.1 2138 0.44 A B 11.7 3243 0.65 A

39 228th St SW & SR 99 WSDOT / LOS E 2-Way Stop E 37.1 2306 0.00 E C 18.9 2798 0.00 C

40 244th St SW & SR 99 WSDOT / LOS E Signal D 40.8 2889 0.85 E D 46.7 3960 0.93 E

41 N 185th St & SR 99 WSDOT / LOS E Signal D 50.8 2952 0.99 E D 45.6 3738 0.92 E

42 N 175th St & SR 99 WSDOT / LOS E Signal D 44.3 3178 0.96 D D 42.5 3850 0.81 D

43 N 160th St & SR 99 WSDOT / LOS E Signal C 24.5 2901 0.81 E C 27.3 3643 0.91 E

44 N 155th St & SR 99 WSDOT / LOS E Signal C 27.0 2607 0.77 E E 78.3 3938 0.98 F

45 N 145th St & SR 99 WSDOT / LOS E Signal D 46.1 3280 0.81 E E 63.6 4344 0.92 E

46 N 130th St & SR 99 WSDOT / LOS E Signal D 49.6 3010 0.84 E D 48.8 3809 0.85 E

47 N 175th St & I-5 SB Off-Ramp WSDOT / LOS D Signal C 25.0 2121 0.40 C F 135.4 2723 0.91 F

48 N 130th St & 5th Ave NE Seattle / LOS D Signal D 36.2 1950 0.54 D D 39.2 2674 0.59 E

49 NW 200th St & 8th Ave NW Shoreline / LOS D 2-Way Stop C 19.6 701 0.00 C B 14.7 828 0.00 B

50 NW 200th St & 3rd Ave NW Shoreline / LOS D 2-Way Stop C 16.9 460 0.00 C B 14.1 501 0.00 B

51 NW 200th St & Fremont Ave N Shoreline / LOS D 4-Way Stop A 9.8 534 0.00 C B 15.0 880 0.00 C

52 N 200th St & SR 99 Shoreline / LOS D Signal C 20.3 2491 0.76 E C 30.4 3127 0.73 E

53 NW 195th St & 8th Ave NW Shoreline / LOS D 2-Way Stop C 18.9 750 0.00 C C 19.2 851 0.00 C

54 NW 195th St & 3rd Ave NW Shoreline / LOS D 4-Way Stop B 13.6 764 0.00 B B 10.7 637 0.00 B

55 NW 195th St & Fremont Ave N Shoreline / LOS D 4-Way Stop C 20.9 954 0.00 B C 21.8 926 0.00 B

56 N 192nd St & SR 99 Shoreline / LOS D Signal B 10.0 2129 0.59 D B 10.4 2623 0.61 E

57 N 185th St & Meridian Ave N Shoreline / LOS D Signal C 29.0 1301 0.75 D D 41.8 2065 0.75 D

58 N 172nd St & Dayton Ave N Shoreline / LOS D 4-Way Stop E 43.6 1039 0.00 B C 18.9 1028 0.00 B

59 N 165th St & Fremont Ave N Shoreline / LOS D 2-Way Stop B 12.9 355 0.00 B B 11.3 267 0.00 B

60 N 165th St & SR 99 Shoreline / LOS D Signal B 13.4 2586 0.75 E B 11.9 3282 0.72 E

61 N 185th St & Linden Ave N Shoreline / LOS D Signal A 6.8 1069 0.24 C B 10.3 1443 0.29 C

62 N 185th St & Midvale Ave N Shoreline / LOS D Signal A 5.8 820 0.27 C A 9.8 1052 0.38 C

63 N 175th St & Midvale Ave N Shoreline / LOS D Signal A 7.0 1256 0.26 C B 10.4 1899 0.38 C

64 PW 2nd Access Road & 116th Ave W Woodway / LOS A 2-Way Stop A 0.0 35 0.00 A A 0.0 50 0.00 A

Scenario 42 - PM17 - AM

Current Use

Existing Year 2014
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No Intersection Name

Jurisdiction / 

Standard

1 NW 196th St & Richmond Beach Dr Shoreline / LOS D

2 NW 195th Pl & Richmond Beach Dr Shoreline / LOS D

3 NW 195th Pl & 24th Ave NW Shoreline / LOS D

4 NW 196th St NW & 20th Ave NW Shoreline / LOS D

5 NW 195th St & 15th Ave NW Shoreline / LOS D

6 N Richmond Beach Rd & 15th Drwy Shoreline / LOS D

7 NW 190th St & N Richmond Beach Rd Shoreline / LOS D

8 N Richmond Beach Rd & 8th Ave NW Shoreline / LOS D

9 N Richmond Beach Rd & 3rd Ave NW Shoreline / LOS D

10 N Richmond Beach Rd & Dayton Ave N Shoreline / LOS D

11 N Richmond Beach Rd & Fremont Ave N Shoreline / LOS D

12 244th St SW & 100th Ave W Shoreline / LOS D

13 244th St SW & Firdale Ave Shoreline / LOS D

14 244th St SW & 3rd Ave NW Shoreline / LOS D

15 244th St SW & Fremont Ave N Shoreline / LOS D

16 N 175th St & 6th Ave NW Shoreline / LOS D

17 St Luke Pl N & Dayton Ave N Shoreline / LOS D

18 N 175th St & Fremont Ave N Shoreline / LOS D

19 N 175th St & Meridian Ave N Shoreline / LOS D

20 Carlyle Hall Rd & Dayton Ave N Shoreline / LOS D

21 N Innis Arden Wy & Greenwood Ave N Shoreline / LOS D

22 N 160th St & Greenwood Ave N Shoreline / LOS D

23 N 160th St & Dayton Ave N Shoreline / LOS D

24 N 155th St & Westminster Way N Shoreline / LOS D

25 N 145th St & Greenwood Ave N Shoreline / LOS D

26 NE 145th St & 5th Ave NE Shoreline / LOS D

27 238th St SW & Timber Ln Woodway / LOS A

28 238th St SW & 114th Ave W Woodway / LOS A

29 S Dogwood Ln & Woodway Park Rd Woodway / LOS A

30 100th Ave W & 238th St SW Edmonds / LOS C

31 228th St SW & 95th Pl W Edmonds / LOS C

32 Pine St & 3rd Ave S Edmonds / LOS C

33 Edmonds Way & 95th Pl W WSDOT / LOS D

34 SR 104 & 100th Ave W WSDOT / LOS D

35 244th St SW (WB) & Edmonds Way (SB) WSDOT / LOS D

36 244th St SW (EB) & Edmonds Way (SB) WSDOT / LOS D

37 244th St SW & Meridian Ave N WSDOT / LOS D

38 244th St SW & I-5 SB Off-Ramp WSDOT / LOS D

39 228th St SW & SR 99 WSDOT / LOS E

40 244th St SW & SR 99 WSDOT / LOS E

41 N 185th St & SR 99 WSDOT / LOS E

42 N 175th St & SR 99 WSDOT / LOS E

43 N 160th St & SR 99 WSDOT / LOS E

44 N 155th St & SR 99 WSDOT / LOS E

45 N 145th St & SR 99 WSDOT / LOS E

46 N 130th St & SR 99 WSDOT / LOS E

47 N 175th St & I-5 SB Off-Ramp WSDOT / LOS D

48 N 130th St & 5th Ave NE Seattle / LOS D

49 NW 200th St & 8th Ave NW Shoreline / LOS D

50 NW 200th St & 3rd Ave NW Shoreline / LOS D

51 NW 200th St & Fremont Ave N Shoreline / LOS D

52 N 200th St & SR 99 Shoreline / LOS D

53 NW 195th St & 8th Ave NW Shoreline / LOS D

54 NW 195th St & 3rd Ave NW Shoreline / LOS D

55 NW 195th St & Fremont Ave N Shoreline / LOS D

56 N 192nd St & SR 99 Shoreline / LOS D

57 N 185th St & Meridian Ave N Shoreline / LOS D

58 N 172nd St & Dayton Ave N Shoreline / LOS D

59 N 165th St & Fremont Ave N Shoreline / LOS D

60 N 165th St & SR 99 Shoreline / LOS D

61 N 185th St & Linden Ave N Shoreline / LOS D

62 N 185th St & Midvale Ave N Shoreline / LOS D

63 N 175th St & Midvale Ave N Shoreline / LOS D

64 PW 2nd Access Road & 116th Ave W Woodway / LOS A

Scenario

Control Type LOS

Average 

Delay TEV V/C
3

Thru 

LOS LOS

Average 

Delay TEV V/C
3

Thru 

LOS LOS

Average 

Delay TEV V/C
3

Thru 

LOS LOS

Average 

Delay TEV V/C
3

Thru 

LOS

2-Way Stop A 9.1 377 0.00 A A 9.6 554 0.00 A B 10.7 868 0.00 B B 11.3 995 0.00 B

2-Way Stop A 8.6 36 0.00 A A 8.6 40 0.00 A A 8.6 40 0.00 A A 8.7 48 0.00 A

2-Way Stop B 13.3 464 0.00 B C 15.4 638 0.00 C C 23.8 952 0.00 C D 29.9 1081 0.00 D

4-Way Stop B 10.9 902 0.00 C B 12.5 1081 0.00 C C 17.7 1399 0.00 D C 22.4 1533 0.00 E

2-Way Stop C 16.4 1026 0.00 C C 19.5 1189 0.00 C D 29.3 1505 0.00 D E 35.8 1642 0.00 E

4-Way Stop B 11.3 1040 0.00 A B 13.1 1192 0.00 A C 21.2 1499 0.00 B D 29.6 1630 0.00 B

2-Way Stop A 9.6 1046 0.00 A A 9.9 1178 0.00 A B 10.4 1480 0.00 B B 10.6 1614 0.00 B

Signal C 33.7 1358 0.48 E C 33.4 1468 0.51 E C 33.2 1741 0.58 E C 32.2 1898 0.62 E

Signal A 7.0 1324 0.41 C A 7.1 1428 0.44 C A 7.7 1699 0.52 C A 7.3 1855 0.56 C

Signal A 9.1 1360 0.44 A A 8.9 1463 0.47 A B 10.5 1733 0.56 A B 10.8 1849 0.53 A

Signal C 24.2 1372 0.45 E C 22.2 1471 0.50 E C 22.5 1729 0.57 E C 20.9 1837 0.60 E

2-Way Stop B 14.5 604 0.00 B C 15.5 638 0.00 C C 16.5 677 0.00 C C 15.5 666 0.00 C

2-Way Stop B 11.4 683 0.00 B B 11.6 717 0.00 B B 11.8 757 0.00 B B 12.1 749 0.00 B

2-Way Stop C 16.4 1005 0.00 C C 17.0 1044 0.00 C C 17.7 1086 0.00 C C 19.3 1122 0.00 C

2-Way Stop B 14.3 1236 0.00 B B 14.8 1278 0.00 B C 15.3 1324 0.00 C C 15.8 1364 0.00 C

2-Way Stop B 13.3 526 0.00 B B 13.5 535 0.00 B B 13.7 543 0.00 B B 14.0 553 0.00 B

2-Way Stop B 14.2 866 0.00 B B 14.5 884 0.00 B B 14.8 908 0.00 B B 15.0 923 0.00 B

Signal B 18.5 552 0.29 C B 18.4 560 0.29 C B 19.0 571 0.30 C B 18.2 577 0.30 C

Signal C 27.3 2054 0.49 D C 26.7 2130 0.50 D C 31.0 2252 0.52 D C 27.5 2333 0.56 D

4-Way Stop D 33.1 1161 0.00 E E 36.5 1181 0.00 E E 41.7 1207 0.00 F E 44.6 1227 0.00 F

2-Way Stop B 12.9 1012 0.00 B B 13.2 1026 0.00 B B 13.4 1039 0.00 B B 13.5 1051 0.00 B

4-Way Stop C 15.9 1085 0.00 A C 16.4 1100 0.00 A C 16.8 1113 0.00 A C 17.3 1128 0.00 A

Signal B 14.8 1065 0.50 C B 17.3 1083 0.51 C B 14.9 1108 0.52 C B 14.1 1125 0.53 C

Signal B 13.3 804 0.22 E B 13.2 814 0.23 E B 13.3 823 0.23 E B 13.5 833 0.23 E

Signal C 28.0 2789 0.70 E C 29.7 2829 0.71 E C 29.5 2868 0.72 E C 29.6 2907 0.73 E

Signal C 33.8 3156 0.76 E C 34.4 3196 0.77 E C 34.7 3235 0.78 E D 35.7 3275 0.80 E

4-Way Stop A 7.3 121 0.00 A A 7.3 133 0.00 A A 7.3 138 0.00 A A 7.3 145 0.00 A

4-Way Stop A 7.1 126 0.00 A A 7.2 137 0.00 A A 7.2 142 0.00 A A 7.2 148 0.00 A

2-Way Stop A 8.9 136 0.00 A A 8.9 144 0.00 A A 8.9 148 0.00 A A 9.0 153 0.00 A

Signal B 13.5 942 0.30 E B 13.4 956 0.31 E B 13.4 967 0.31 E B 13.5 975 0.32 E

2-Way Stop B 10.9 331 0.00 B B 11.0 335 0.00 B B 11.1 340 0.00 B B 11.1 344 0.00 B

2-Way Stop A 9.8 201 0.00 A A 9.8 207 0.00 A A 9.9 214 0.00 A A 10.0 221 0.00 A

Signal B 18.1 1477 0.31 C B 18.1 1497 0.31 C B 18.1 1513 0.32 C B 18.1 1534 0.32 C

Signal C 22.4 2173 0.60 C C 22.8 2203 0.61 C C 22.3 2229 0.57 C C 23.3 2256 0.62 C

Signal C 30.4 1393 0.47 C C 26.4 1415 0.47 C C 26.9 1439 0.48 C C 26.8 1459 0.49 C

Signal A 4.5 1508 0.46 A A 6.3 1529 0.47 A A 7.0 1553 0.48 B A 7.5 1575 0.49 B

Signal E 57.0 3156 0.89 E E 58.2 3202 0.90 E E 61.9 3254 0.91 E E 66.2 3295 0.92 F

Signal A 7.0 2180 0.49 A A 7.2 2214 0.50 A A 7.1 2253 0.51 A A 7.2 2284 0.51 A

2-Way Stop E 41.1 2360 0.00 E E 44.9 2408 0.00 E E 47.6 2452 0.00 E F 51.4 2503 0.00 F

Signal D 44.4 2964 0.82 E D 39.6 3024 0.83 E D 39.7 3094 0.84 E D 40.5 3156 0.85 E

Signal E 66.2 3247 1.05 E F 83.6 3363 1.13 F F 142.3 3640 1.23 F F 174.0 3774 1.37 F

Signal D 54.1 3471 0.99 E E 61.7 3589 1.01 D E 79.5 3856 1.04 E F 90.3 3991 1.10 F

Signal C 33.8 3132 0.91 E C 35.0 3199 0.96 E D 45.0 3359 1.00 E D 41.1 3439 1.04 E

Signal C 33.8 2834 0.85 E D 40.7 2896 0.83 E D 39.1 3054 0.89 E C 30.7 3131 0.91 E

Signal D 38.4 3518 0.83 D D 39.5 3589 0.85 D D 42.3 3755 0.89 D D 44.0 3838 0.92 E

Signal C 34.2 3123 0.79 E C 34.5 3174 0.80 E C 34.9 3263 0.82 E D 35.5 3326 0.84 E

Signal D 39.6 2208 0.44 D D 38.5 2283 0.47 D D 42.3 2402 0.47 D D 38.4 2482 0.50 D

Signal C 22.6 1989 0.60 C C 23.0 2016 0.61 C C 23.5 2042 0.62 C C 24.0 2073 0.63 C

2-Way Stop C 18.0 744 0.00 C C 18.9 782 0.00 C C 20.5 825 0.00 C C 19.0 812 0.00 C

2-Way Stop B 12.3 467 0.00 B B 12.4 475 0.00 B B 12.5 481 0.00 B B 13.1 525 0.00 B

4-Way Stop A 9.2 540 0.00 C A 9.3 551 0.00 C A 9.4 558 0.00 C A 9.4 567 0.00 C

Signal B 16.3 2529 0.76 E B 16.4 2560 0.77 E B 16.5 2593 0.78 E B 16.7 2626 0.79 E

2-Way Stop C 16.0 797 0.00 C C 16.9 839 0.00 C C 17.8 880 0.00 C C 17.6 869 0.00 C

4-Way Stop B 11.5 776 0.00 B B 11.7 788 0.00 B B 11.8 799 0.00 B B 13.0 849 0.00 B

4-Way Stop C 15.4 968 0.00 B C 15.8 980 0.00 B C 16.2 992 0.00 B C 16.8 1007 0.00 B

Signal A 9.8 2161 0.59 D B 10.2 2191 0.60 D B 10.6 2216 0.61 D B 10.3 2244 0.62 D

Signal C 30.8 1323 0.58 E C 30.8 1341 0.58 E C 33.8 1369 0.60 E C 29.1 1386 0.61 E

4-Way Stop D 25.6 1066 0.00 B D 27.5 1084 0.00 B D 30.6 1109 0.00 B D 33.4 1128 0.00 B

2-Way Stop B 11.1 359 0.00 B B 11.2 365 0.00 B B 11.3 370 0.00 B B 11.3 372 0.00 B

Signal A 7.5 2813 0.76 E A 7.6 2874 0.78 E C 24.5 3031 0.84 E B 10.3 3109 0.86 E

Signal A 6.2 1334 0.33 C A 6.3 1429 0.35 C A 6.0 1680 0.42 C A 7.7 1791 0.43 E

Signal A 4.8 834 0.28 C A 4.7 847 0.28 C A 4.8 868 0.29 C A 5.3 880 0.29 C

Signal A 4.4 1329 0.25 C A 6.1 1398 0.27 C A 4.6 1514 0.29 C A 4.9 1581 0.29 E

2-Way Stop A 0.0 35 0.00 A A 0.0 36 0.00 A A 0.0 36 0.00 A A 0.0 37 0.00 A

3 - Phase II 5 - Phase III 7 - Phase IV1 - Phase I

Existing Roadway Configurations - AM Peak Hour

Urban Center
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No Intersection Name

Jurisdiction / 

Standard

1 NW 196th St & Richmond Beach Dr Shoreline / LOS D

2 NW 195th Pl & Richmond Beach Dr Shoreline / LOS D

3 NW 195th Pl & 24th Ave NW Shoreline / LOS D

4 NW 196th St NW & 20th Ave NW Shoreline / LOS D

5 NW 195th St & 15th Ave NW Shoreline / LOS D

6 N Richmond Beach Rd & 15th Drwy Shoreline / LOS D

7 NW 190th St & N Richmond Beach Rd Shoreline / LOS D

8 N Richmond Beach Rd & 8th Ave NW Shoreline / LOS D

9 N Richmond Beach Rd & 3rd Ave NW Shoreline / LOS D

10 N Richmond Beach Rd & Dayton Ave N Shoreline / LOS D

11 N Richmond Beach Rd & Fremont Ave N Shoreline / LOS D

12 244th St SW & 100th Ave W Shoreline / LOS D

13 244th St SW & Firdale Ave Shoreline / LOS D

14 244th St SW & 3rd Ave NW Shoreline / LOS D

15 244th St SW & Fremont Ave N Shoreline / LOS D

16 N 175th St & 6th Ave NW Shoreline / LOS D

17 St Luke Pl N & Dayton Ave N Shoreline / LOS D

18 N 175th St & Fremont Ave N Shoreline / LOS D

19 N 175th St & Meridian Ave N Shoreline / LOS D

20 Carlyle Hall Rd & Dayton Ave N Shoreline / LOS D

21 N Innis Arden Wy & Greenwood Ave N Shoreline / LOS D

22 N 160th St & Greenwood Ave N Shoreline / LOS D

23 N 160th St & Dayton Ave N Shoreline / LOS D

24 N 155th St & Westminster Way N Shoreline / LOS D

25 N 145th St & Greenwood Ave N Shoreline / LOS D

26 NE 145th St & 5th Ave NE Shoreline / LOS D

27 238th St SW & Timber Ln Woodway / LOS A

28 238th St SW & 114th Ave W Woodway / LOS A

29 S Dogwood Ln & Woodway Park Rd Woodway / LOS A

30 100th Ave W & 238th St SW Edmonds / LOS C

31 228th St SW & 95th Pl W Edmonds / LOS C

32 Pine St & 3rd Ave S Edmonds / LOS C

33 Edmonds Way & 95th Pl W WSDOT / LOS D

34 SR 104 & 100th Ave W WSDOT / LOS D

35 244th St SW (WB) & Edmonds Way (SB) WSDOT / LOS D

36 244th St SW (EB) & Edmonds Way (SB) WSDOT / LOS D

37 244th St SW & Meridian Ave N WSDOT / LOS D

38 244th St SW & I-5 SB Off-Ramp WSDOT / LOS D

39 228th St SW & SR 99 WSDOT / LOS E

40 244th St SW & SR 99 WSDOT / LOS E

41 N 185th St & SR 99 WSDOT / LOS E

42 N 175th St & SR 99 WSDOT / LOS E

43 N 160th St & SR 99 WSDOT / LOS E

44 N 155th St & SR 99 WSDOT / LOS E

45 N 145th St & SR 99 WSDOT / LOS E

46 N 130th St & SR 99 WSDOT / LOS E

47 N 175th St & I-5 SB Off-Ramp WSDOT / LOS D

48 N 130th St & 5th Ave NE Seattle / LOS D

49 NW 200th St & 8th Ave NW Shoreline / LOS D

50 NW 200th St & 3rd Ave NW Shoreline / LOS D

51 NW 200th St & Fremont Ave N Shoreline / LOS D

52 N 200th St & SR 99 Shoreline / LOS D

53 NW 195th St & 8th Ave NW Shoreline / LOS D

54 NW 195th St & 3rd Ave NW Shoreline / LOS D

55 NW 195th St & Fremont Ave N Shoreline / LOS D

56 N 192nd St & SR 99 Shoreline / LOS D

57 N 185th St & Meridian Ave N Shoreline / LOS D

58 N 172nd St & Dayton Ave N Shoreline / LOS D

59 N 165th St & Fremont Ave N Shoreline / LOS D

60 N 165th St & SR 99 Shoreline / LOS D

61 N 185th St & Linden Ave N Shoreline / LOS D

62 N 185th St & Midvale Ave N Shoreline / LOS D

63 N 175th St & Midvale Ave N Shoreline / LOS D

64 PW 2nd Access Road & 116th Ave W Woodway / LOS A

Scenario

Control Type LOS

Average 

Delay TEV V/C
3

Thru 

LOS LOS

Average 

Delay TEV V/C
3

Thru 

LOS LOS

Average 

Delay TEV V/C
3

Thru 

LOS LOS

Average 

Delay TEV V/C
3

Thru 

LOS

2-Way Stop B 10.1 374 0.00 B B 11.7 533 0.00 B B 14.7 817 0.00 B C 16.2 919 0.00 C

2-Way Stop A 8.6 36 0.00 A A 8.6 40 0.00 A A 8.6 40 0.00 A A 8.6 41 0.00 A

2-Way Stop B 11.2 460 0.00 B B 11.9 617 0.00 B B 14.3 902 0.00 B C 15.4 1004 0.00 C

Signal C 31.1 897 0.44 E B 19.5 1061 0.53 C C 24.1 1347 0.64 D C 25.5 1455 0.69 D

Signal B 17.0 1020 0.39 E B 18.0 1182 0.45 E B 16.6 1471 0.55 E B 17.0 1580 0.59 E

Signal C 21.3 1035 0.37 E C 26.3 1183 0.43 E B 13.3 1467 0.53 E C 28.2 1578 0.57 F

RI/RO A 9.4 1040 0.00 A A 9.6 1168 0.00 A A 9.9 1448 0.00 A B 10.0 1561 0.00 B

Signal C 27.7 1457 0.48 E C 29.8 1596 0.50 E C 33.0 1879 0.57 E C 23.9 1995 0.61 E

Signal C 21.1 1348 0.58 C C 20.2 1468 0.61 C C 27.5 1753 0.64 E C 30.4 1861 0.67 E

Signal A 6.5 1367 0.44 A A 6.5 1463 0.46 A B 12.6 1727 0.55 B A 8.8 1831 0.52 A

Signal C 26.4 1378 0.45 E C 27.5 1470 0.47 E C 25.5 1724 0.56 E B 19.8 1821 0.59 E

2-Way Stop B 13.9 577 0.00 B B 14.1 593 0.00 B B 14.2 598 0.00 B B 14.4 612 0.00 B

2-Way Stop B 11.3 658 0.00 B B 11.5 676 0.00 B B 11.6 682 0.00 B B 11.7 695 0.00 B

2-Way Stop C 16.6 998 0.00 C C 17.7 1042 0.00 C C 18.5 1065 0.00 C C 19.0 1086 0.00 C

2-Way Stop B 14.2 1229 0.00 B B 14.8 1276 0.00 B B 15.0 1303 0.00 B C 15.2 1327 0.00 C

2-Way Stop B 13.3 526 0.00 B B 13.5 535 0.00 B B 13.7 543 0.00 B B 14.0 553 0.00 B

2-Way Stop B 14.2 866 0.00 B B 14.5 884 0.00 B B 14.8 908 0.00 B B 15.0 922 0.00 B

Signal B 18.3 552 0.29 C B 18.6 560 0.29 C B 18.6 571 0.29 C B 18.8 577 0.30 C

Signal C 28.0 2054 0.49 D C 32.0 2125 0.49 E C 31.4 2261 0.51 E C 30.0 2309 0.52 E

4-Way Stop D 33.1 1161 0.00 E E 36.5 1181 0.00 E E 41.7 1207 0.00 F E 44.3 1226 0.00 F

2-Way Stop B 12.9 1012 0.00 B B 13.2 1026 0.00 B B 13.4 1039 0.00 B B 13.5 1051 0.00 B

4-Way Stop C 15.9 1085 0.00 A C 16.4 1100 0.00 A C 16.8 1113 0.00 A C 17.3 1128 0.00 A

Signal B 14.8 1065 0.50 C B 15.8 1083 0.51 C B 17.9 1108 0.52 D B 13.8 1125 0.52 C

Signal B 13.5 804 0.22 E B 14.2 814 0.22 E B 14.2 823 0.23 E B 14.3 833 0.23 E

Signal C 28.0 2789 0.70 E C 29.7 2829 0.70 E C 29.9 2868 0.71 E C 30.2 2907 0.72 E

Signal C 33.8 3156 0.76 E C 34.5 3196 0.76 E D 35.0 3235 0.77 E D 35.7 3275 0.79 E

4-Way Stop A 7.2 113 0.00 A A 7.3 118 0.00 A A 7.3 119 0.00 A A 7.3 119 0.00 A

4-Way Stop A 7.1 131 0.00 A A 7.2 145 0.00 A A 7.3 177 0.00 A A 7.4 208 0.00 A

2-Way Stop A 8.9 139 0.00 A A 8.9 150 0.00 A A 9.0 158 0.00 A A 9.0 161 0.00 A

Signal B 13.5 940 0.30 E B 14.1 952 0.31 E B 14.2 963 0.31 E B 14.4 975 0.32 E

2-Way Stop B 10.9 331 0.00 B B 11.0 335 0.00 B B 11.1 360 0.00 B B 11.2 389 0.00 B

2-Way Stop A 9.8 205 0.00 A A 9.9 213 0.00 A A 9.9 222 0.00 A A 10.0 228 0.00 A

Signal B 18.1 1477 0.31 C B 19.7 1497 0.31 C B 19.7 1533 0.31 C B 18.2 1580 0.36 C

Signal C 22.3 2171 0.60 C C 22.8 2200 0.60 C C 23.2 2246 0.62 C C 24.3 2300 0.59 C

Signal C 27.2 1393 0.47 C C 29.1 1416 0.47 D C 29.1 1439 0.48 D C 28.9 1458 0.48 D

Signal A 6.4 1508 0.46 A A 5.8 1529 0.47 A A 6.3 1553 0.48 A A 6.8 1571 0.48 A

Signal D 49.6 3156 0.89 E D 50.2 3203 0.88 E D 53.8 3254 0.90 E E 57.3 3290 0.91 E

Signal A 7.1 2180 0.49 A A 7.5 2215 0.49 A A 7.6 2252 0.50 A A 7.5 2279 0.51 A

2-Way Stop E 41.0 2358 0.00 E E 44.7 2404 0.00 E F 73.9 2460 0.00 F F 134.7 2517 0.00 F

Signal D 38.1 2962 0.82 E D 40.6 3021 0.82 E D 40.8 3083 0.87 E D 41.4 3118 0.84 E

Signal E 64.2 3253 1.05 E F 81.8 3363 1.11 E F 131.2 3635 1.30 F F 166.4 3760 1.40 F

Signal D 53.9 3471 0.99 D D 50.6 3587 1.00 E E 65.4 3840 1.05 D F 82.3 3975 1.09 F

Signal C 33.8 3132 0.91 E D 35.3 3202 0.96 E C 33.9 3334 0.99 E D 41.2 3447 1.03 E

Signal C 33.7 2834 0.85 E D 35.2 2899 0.85 E C 32.7 3029 0.87 E C 32.2 3139 0.90 E

Signal D 38.4 3518 0.83 D D 44.3 3593 0.84 E D 44.4 3730 0.87 E D 46.6 3847 0.90 E

Signal C 34.2 3123 0.79 E C 34.7 3175 0.77 E C 35.0 3261 0.79 E D 35.9 3323 0.83 E

Signal D 39.7 2207 0.44 D D 41.5 2279 0.46 D D 41.1 2412 0.50 D D 42.4 2457 0.49 D

Signal C 22.6 1989 0.60 C C 21.7 2018 0.60 C C 21.9 2042 0.61 C C 22.3 2075 0.62 C

2-Way Stop C 16.9 716 0.00 C C 17.3 735 0.00 C C 17.5 742 0.00 C C 17.8 756 0.00 C

2-Way Stop B 12.5 484 0.00 B B 12.9 513 0.00 B B 13.1 533 0.00 B B 13.3 543 0.00 B

4-Way Stop A 9.2 540 0.00 C A 9.3 551 0.00 C A 9.4 558 0.00 C A 9.4 567 0.00 C

Signal B 16.3 2535 0.76 E B 17.4 2560 0.73 E B 17.6 2602 0.74 E B 17.8 2626 0.75 E

2-Way Stop C 15.4 768 0.00 C C 15.8 788 0.00 C C 16.1 796 0.00 C C 16.3 812 0.00 C

4-Way Stop B 11.9 795 0.00 B B 12.6 828 0.00 B B 13.2 856 0.00 B B 13.5 869 0.00 B

4-Way Stop C 15.4 969 0.00 B C 15.8 981 0.00 B C 16.3 993 0.00 B C 16.8 1007 0.00 B

Signal A 9.8 2169 0.59 D A 9.9 2191 0.60 E B 10.1 2226 0.60 E B 10.1 2244 0.61 E

Signal C 29.8 1323 0.58 E C 24.7 1341 0.65 D C 26.6 1369 0.66 D C 24.5 1387 0.67 D

4-Way Stop D 25.6 1066 0.00 B D 27.5 1084 0.00 B D 30.6 1109 0.00 B D 33.2 1127 0.00 B

2-Way Stop B 11.1 359 0.00 B B 11.2 365 0.00 B B 11.3 370 0.00 B B 11.3 372 0.00 B

Signal A 7.4 2813 0.76 E A 7.6 2877 0.78 E B 11.9 3006 0.82 E A 8.4 3117 0.85 E

Signal A 6.7 1340 0.33 C A 7.2 1428 0.35 C A 8.1 1675 0.40 E A 8.0 1775 0.42 E

Signal A 5.2 834 0.28 C A 4.8 847 0.28 C A 5.4 869 0.29 C A 4.9 881 0.29 C

Signal A 6.0 1329 0.25 C A 4.2 1393 0.26 C A 5.5 1523 0.27 E A 5.6 1557 0.28 E

2-Way Stop A 8.7 50 0.00 A A 8.7 50 0.00 A A 8.9 96 0.00 A A 9.1 130 0.00 A

4 - Phase II 6 - Phase III2 - Phase I 8 - Phase IV

Build Roadway Configurations - AM Peak Hour

Urban Center
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No Intersection Name

Jurisdiction / 

Standard

1 NW 196th St & Richmond Beach Dr Shoreline / LOS D

2 NW 195th Pl & Richmond Beach Dr Shoreline / LOS D

3 NW 195th Pl & 24th Ave NW Shoreline / LOS D

4 NW 196th St NW & 20th Ave NW Shoreline / LOS D

5 NW 195th St & 15th Ave NW Shoreline / LOS D

6 N Richmond Beach Rd & 15th Drwy Shoreline / LOS D

7 NW 190th St & N Richmond Beach Rd Shoreline / LOS D

8 N Richmond Beach Rd & 8th Ave NW Shoreline / LOS D

9 N Richmond Beach Rd & 3rd Ave NW Shoreline / LOS D

10 N Richmond Beach Rd & Dayton Ave N Shoreline / LOS D

11 N Richmond Beach Rd & Fremont Ave N Shoreline / LOS D

12 244th St SW & 100th Ave W Shoreline / LOS D

13 244th St SW & Firdale Ave Shoreline / LOS D

14 244th St SW & 3rd Ave NW Shoreline / LOS D

15 244th St SW & Fremont Ave N Shoreline / LOS D

16 N 175th St & 6th Ave NW Shoreline / LOS D

17 St Luke Pl N & Dayton Ave N Shoreline / LOS D

18 N 175th St & Fremont Ave N Shoreline / LOS D

19 N 175th St & Meridian Ave N Shoreline / LOS D

20 Carlyle Hall Rd & Dayton Ave N Shoreline / LOS D

21 N Innis Arden Wy & Greenwood Ave N Shoreline / LOS D

22 N 160th St & Greenwood Ave N Shoreline / LOS D

23 N 160th St & Dayton Ave N Shoreline / LOS D

24 N 155th St & Westminster Way N Shoreline / LOS D

25 N 145th St & Greenwood Ave N Shoreline / LOS D

26 NE 145th St & 5th Ave NE Shoreline / LOS D

27 238th St SW & Timber Ln Woodway / LOS A

28 238th St SW & 114th Ave W Woodway / LOS A

29 S Dogwood Ln & Woodway Park Rd Woodway / LOS A

30 100th Ave W & 238th St SW Edmonds / LOS C

31 228th St SW & 95th Pl W Edmonds / LOS C

32 Pine St & 3rd Ave S Edmonds / LOS C

33 Edmonds Way & 95th Pl W WSDOT / LOS D

34 SR 104 & 100th Ave W WSDOT / LOS D

35 244th St SW (WB) & Edmonds Way (SB) WSDOT / LOS D

36 244th St SW (EB) & Edmonds Way (SB) WSDOT / LOS D

37 244th St SW & Meridian Ave N WSDOT / LOS D

38 244th St SW & I-5 SB Off-Ramp WSDOT / LOS D

39 228th St SW & SR 99 WSDOT / LOS E

40 244th St SW & SR 99 WSDOT / LOS E

41 N 185th St & SR 99 WSDOT / LOS E

42 N 175th St & SR 99 WSDOT / LOS E

43 N 160th St & SR 99 WSDOT / LOS E

44 N 155th St & SR 99 WSDOT / LOS E

45 N 145th St & SR 99 WSDOT / LOS E

46 N 130th St & SR 99 WSDOT / LOS E

47 N 175th St & I-5 SB Off-Ramp WSDOT / LOS D

48 N 130th St & 5th Ave NE Seattle / LOS D

49 NW 200th St & 8th Ave NW Shoreline / LOS D

50 NW 200th St & 3rd Ave NW Shoreline / LOS D

51 NW 200th St & Fremont Ave N Shoreline / LOS D

52 N 200th St & SR 99 Shoreline / LOS D

53 NW 195th St & 8th Ave NW Shoreline / LOS D

54 NW 195th St & 3rd Ave NW Shoreline / LOS D

55 NW 195th St & Fremont Ave N Shoreline / LOS D

56 N 192nd St & SR 99 Shoreline / LOS D

57 N 185th St & Meridian Ave N Shoreline / LOS D

58 N 172nd St & Dayton Ave N Shoreline / LOS D

59 N 165th St & Fremont Ave N Shoreline / LOS D

60 N 165th St & SR 99 Shoreline / LOS D

61 N 185th St & Linden Ave N Shoreline / LOS D

62 N 185th St & Midvale Ave N Shoreline / LOS D

63 N 175th St & Midvale Ave N Shoreline / LOS D

64 PW 2nd Access Road & 116th Ave W Woodway / LOS A

Scenario

Control Type LOS

Average 

Delay TEV V/C
3

Thru 

LOS LOS

Average 

Delay TEV V/C
3

Thru 

LOS LOS

Average 

Delay TEV V/C
3

Thru 

LOS LOS

Average 

Delay TEV V/C
3

Thru 

LOS

2-Way Stop A 9.0 372 0.00 A A 9.6 549 0.00 A B 10.5 831 0.00 B B 10.8 907 0.00 B

2-Way Stop A 8.6 36 0.00 A A 8.6 40 0.00 A A 8.6 40 0.00 A A 8.6 41 0.00 A

2-Way Stop B 13.3 459 0.00 B C 15.3 633 0.00 C C 22.6 916 0.00 C D 25.5 993 0.00 D

4-Way Stop B 10.8 898 0.00 C B 12.4 1076 0.00 C C 16.8 1362 0.00 D C 19.1 1444 0.00 D

2-Way Stop C 16.3 1022 0.00 C C 19.3 1184 0.00 C D 27.9 1469 0.00 D D 31.8 1553 0.00 D

4-Way Stop B 11.3 1036 0.00 A B 13.0 1186 0.00 A C 19.7 1463 0.00 B C 23.8 1547 0.00 B

2-Way Stop A 9.6 1041 0.00 A A 9.9 1172 0.00 A B 10.3 1445 0.00 B B 10.4 1531 0.00 B

Signal C 33.7 1353 0.47 E C 33.5 1463 0.51 E C 33.7 1708 0.57 E C 33.6 1791 0.59 E

Signal A 7.0 1319 0.41 C A 7.2 1422 0.44 C A 8.4 1667 0.50 C A 8.2 1751 0.53 C

Signal A 9.0 1356 0.44 A A 8.9 1458 0.47 A A 9.0 1701 0.54 A A 9.7 1781 0.57 A

Signal C 24.1 1369 0.45 E C 22.4 1467 0.50 E C 24.1 1698 0.56 E C 23.6 1773 0.58 E

2-Way Stop B 14.5 604 0.00 B C 15.5 638 0.00 C C 16.4 674 0.00 C C 16.8 688 0.00 C

2-Way Stop B 11.4 683 0.00 B B 11.6 717 0.00 B B 11.8 753 0.00 B B 11.9 767 0.00 B

2-Way Stop C 16.4 1005 0.00 C C 17.0 1044 0.00 C C 17.6 1082 0.00 C C 18.0 1102 0.00 C

2-Way Stop B 14.3 1236 0.00 B B 14.8 1278 0.00 B C 15.2 1320 0.00 C C 15.5 1343 0.00 C

2-Way Stop B 13.3 526 0.00 B B 13.5 535 0.00 B B 13.7 543 0.00 B B 13.9 551 0.00 B

2-Way Stop B 14.2 866 0.00 B B 14.5 884 0.00 B B 14.7 906 0.00 B B 14.9 919 0.00 B

Signal B 17.7 552 0.29 C B 18.6 560 0.29 C B 19.6 570 0.29 C B 19.9 577 0.30 C

Signal C 27.5 2052 0.49 D C 26.8 2142 0.50 D C 31.5 2249 0.51 E C 31.5 2294 0.52 E

4-Way Stop D 33.0 1160 0.00 E E 36.5 1181 0.00 E E 41.2 1205 0.00 F E 43.5 1222 0.00 F

2-Way Stop B 12.9 1012 0.00 B B 13.2 1026 0.00 B B 13.4 1039 0.00 B B 13.5 1051 0.00 B

4-Way Stop C 15.9 1084 0.00 A C 16.4 1100 0.00 A C 16.8 1113 0.00 A C 17.3 1128 0.00 A

Signal B 14.8 1065 0.50 C B 14.0 1082 0.51 C B 14.6 1106 0.52 C B 15.9 1121 0.52 C

Signal B 13.3 804 0.22 E B 13.2 814 0.23 E B 14.3 823 0.23 E B 14.3 833 0.23 E

Signal C 28.0 2789 0.70 E C 28.4 2829 0.71 E C 29.9 2866 0.71 E C 30.2 2904 0.72 E

Signal C 33.8 3156 0.76 E C 34.4 3196 0.77 E D 35.0 3235 0.77 E D 35.7 3275 0.79 E

4-Way Stop A 7.3 121 0.00 A A 7.3 133 0.00 A A 7.3 138 0.00 A A 7.3 139 0.00 A

4-Way Stop A 7.1 126 0.00 A A 7.2 137 0.00 A A 7.2 141 0.00 A A 7.2 143 0.00 A

2-Way Stop A 8.9 136 0.00 A A 8.9 144 0.00 A A 8.9 148 0.00 A A 8.9 149 0.00 A

Signal B 13.5 942 0.30 E B 13.4 956 0.31 E B 14.7 968 0.31 E B 14.2 979 0.32 E

2-Way Stop B 10.9 331 0.00 B B 11.0 335 0.00 B B 11.0 340 0.00 B B 11.1 344 0.00 B

2-Way Stop A 9.8 201 0.00 A A 9.8 207 0.00 A A 9.9 213 0.00 A A 9.9 217 0.00 A

Signal B 18.1 1477 0.31 C B 18.1 1497 0.31 C B 19.4 1513 0.31 C B 19.5 1534 0.32 C

Signal C 22.3 2173 0.60 C C 22.4 2203 0.61 C C 23.0 2229 0.61 C C 23.2 2257 0.62 C

Signal C 27.2 1393 0.47 C C 26.8 1417 0.47 C C 29.1 1438 0.48 D C 29.0 1458 0.48 D

Signal A 6.7 1508 0.46 B A 6.3 1529 0.47 B A 6.3 1552 0.48 A A 6.6 1573 0.48 B

Signal D 49.6 3156 0.86 E D 52.6 3204 0.87 E D 53.7 3252 0.90 E E 57.5 3292 0.91 E

Signal A 7.0 2180 0.49 A A 7.1 2216 0.50 A A 7.6 2252 0.50 A A 7.6 2281 0.51 A

2-Way Stop E 41.0 2359 0.00 E E 44.7 2406 0.00 E E 47.5 2450 0.00 E F 51.2 2487 0.00 F

Signal D 38.0 2964 0.82 E D 39.1 3024 0.83 E D 41.2 3090 0.83 E D 41.8 3135 0.84 E

Signal E 65.2 3244 1.07 E F 83.1 3359 1.12 F F 129.9 3609 1.29 F F 150.1 3713 1.37 F

Signal D 53.4 3468 0.99 E E 58.8 3584 1.01 D E 64.4 3825 1.05 D E 75.8 3930 1.08 E

Signal C 33.0 3131 0.92 E C 23.7 3183 0.95 E D 40.0 3333 0.99 E D 50.8 3417 1.04 E

Signal C 33.8 2833 0.85 E C 27.4 2880 0.83 E C 28.6 3028 0.87 E D 38.9 3109 0.89 E

Signal D 38.4 3517 0.83 D D 38.5 3574 0.84 D D 44.6 3729 0.87 E D 47.4 3817 0.90 E

Signal C 34.2 3121 0.79 E C 34.4 3174 0.80 E D 35.6 3253 0.82 E D 35.4 3304 0.83 E

Signal D 41.3 2206 0.45 D D 41.8 2295 0.47 D D 42.2 2400 0.48 D D 42.1 2445 0.48 D

Signal C 22.6 1989 0.60 C C 23.0 2017 0.61 C C 21.8 2041 0.61 C C 22.2 2070 0.62 C

2-Way Stop C 18.0 744 0.00 C C 18.9 782 0.00 C C 20.4 822 0.00 C C 19.6 834 0.00 C

2-Way Stop B 12.3 467 0.00 B B 12.4 475 0.00 B B 12.5 480 0.00 B B 12.6 487 0.00 B

4-Way Stop A 9.2 540 0.00 C A 9.3 551 0.00 C A 9.4 558 0.00 C A 9.4 566 0.00 C

Signal B 16.3 2529 0.76 E B 16.4 2560 0.77 E B 17.6 2592 0.74 E B 17.7 2625 0.75 E

2-Way Stop C 16.0 797 0.00 C C 16.9 838 0.00 C C 17.8 877 0.00 C C 18.0 892 0.00 C

4-Way Stop B 11.5 776 0.00 B B 11.7 788 0.00 B B 11.8 798 0.00 B B 12.0 809 0.00 B

4-Way Stop C 15.4 968 0.00 B C 15.8 980 0.00 B C 16.2 991 0.00 B C 16.8 1006 0.00 B

Signal A 9.8 2161 0.59 D B 10.2 2191 0.60 D B 10.1 2215 0.60 E B 10.2 2244 0.61 E

Signal C 31.0 1323 0.58 E C 30.7 1341 0.58 E C 26.7 1370 0.67 D C 27.1 1386 0.67 D

4-Way Stop D 25.6 1065 0.00 B D 27.5 1084 0.00 B D 30.4 1107 0.00 B D 32.6 1123 0.00 B

2-Way Stop B 11.1 359 0.00 B B 11.2 365 0.00 B B 11.3 370 0.00 B B 11.3 372 0.00 B

Signal A 7.5 2812 0.76 E A 7.6 2858 0.78 E B 12.7 3005 0.82 E B 13.9 3087 0.84 E

Signal A 6.2 1331 0.33 C A 6.5 1425 0.35 C A 8.6 1650 0.39 E A 8.3 1728 0.41 E

Signal A 4.8 834 0.28 C A 4.6 847 0.28 C A 5.3 868 0.28 C A 5.2 880 0.29 C

Signal A 4.2 1327 0.25 C A 6.2 1409 0.27 C A 5.5 1510 0.27 E A 5.4 1542 0.28 E

2-Way Stop A 0.0 35 0.00 A A 0.0 37 0.00 A A 0.0 37 0.00 A A 0.0 38 0.00 A

13 - Phase III 15 - Phase IV

Urban Village

9 - Phase I 11 - Phase II

Existing Roadway Configurations - AM Peak Hour
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No Intersection Name

Jurisdiction / 

Standard

1 NW 196th St & Richmond Beach Dr Shoreline / LOS D

2 NW 195th Pl & Richmond Beach Dr Shoreline / LOS D

3 NW 195th Pl & 24th Ave NW Shoreline / LOS D

4 NW 196th St NW & 20th Ave NW Shoreline / LOS D

5 NW 195th St & 15th Ave NW Shoreline / LOS D

6 N Richmond Beach Rd & 15th Drwy Shoreline / LOS D

7 NW 190th St & N Richmond Beach Rd Shoreline / LOS D

8 N Richmond Beach Rd & 8th Ave NW Shoreline / LOS D

9 N Richmond Beach Rd & 3rd Ave NW Shoreline / LOS D

10 N Richmond Beach Rd & Dayton Ave N Shoreline / LOS D

11 N Richmond Beach Rd & Fremont Ave N Shoreline / LOS D

12 244th St SW & 100th Ave W Shoreline / LOS D

13 244th St SW & Firdale Ave Shoreline / LOS D

14 244th St SW & 3rd Ave NW Shoreline / LOS D

15 244th St SW & Fremont Ave N Shoreline / LOS D

16 N 175th St & 6th Ave NW Shoreline / LOS D

17 St Luke Pl N & Dayton Ave N Shoreline / LOS D

18 N 175th St & Fremont Ave N Shoreline / LOS D

19 N 175th St & Meridian Ave N Shoreline / LOS D

20 Carlyle Hall Rd & Dayton Ave N Shoreline / LOS D

21 N Innis Arden Wy & Greenwood Ave N Shoreline / LOS D

22 N 160th St & Greenwood Ave N Shoreline / LOS D

23 N 160th St & Dayton Ave N Shoreline / LOS D

24 N 155th St & Westminster Way N Shoreline / LOS D

25 N 145th St & Greenwood Ave N Shoreline / LOS D

26 NE 145th St & 5th Ave NE Shoreline / LOS D

27 238th St SW & Timber Ln Woodway / LOS A

28 238th St SW & 114th Ave W Woodway / LOS A

29 S Dogwood Ln & Woodway Park Rd Woodway / LOS A

30 100th Ave W & 238th St SW Edmonds / LOS C

31 228th St SW & 95th Pl W Edmonds / LOS C

32 Pine St & 3rd Ave S Edmonds / LOS C

33 Edmonds Way & 95th Pl W WSDOT / LOS D

34 SR 104 & 100th Ave W WSDOT / LOS D

35 244th St SW (WB) & Edmonds Way (SB) WSDOT / LOS D

36 244th St SW (EB) & Edmonds Way (SB) WSDOT / LOS D

37 244th St SW & Meridian Ave N WSDOT / LOS D

38 244th St SW & I-5 SB Off-Ramp WSDOT / LOS D

39 228th St SW & SR 99 WSDOT / LOS E

40 244th St SW & SR 99 WSDOT / LOS E

41 N 185th St & SR 99 WSDOT / LOS E

42 N 175th St & SR 99 WSDOT / LOS E

43 N 160th St & SR 99 WSDOT / LOS E

44 N 155th St & SR 99 WSDOT / LOS E

45 N 145th St & SR 99 WSDOT / LOS E

46 N 130th St & SR 99 WSDOT / LOS E

47 N 175th St & I-5 SB Off-Ramp WSDOT / LOS D

48 N 130th St & 5th Ave NE Seattle / LOS D

49 NW 200th St & 8th Ave NW Shoreline / LOS D

50 NW 200th St & 3rd Ave NW Shoreline / LOS D

51 NW 200th St & Fremont Ave N Shoreline / LOS D

52 N 200th St & SR 99 Shoreline / LOS D

53 NW 195th St & 8th Ave NW Shoreline / LOS D

54 NW 195th St & 3rd Ave NW Shoreline / LOS D

55 NW 195th St & Fremont Ave N Shoreline / LOS D

56 N 192nd St & SR 99 Shoreline / LOS D

57 N 185th St & Meridian Ave N Shoreline / LOS D

58 N 172nd St & Dayton Ave N Shoreline / LOS D

59 N 165th St & Fremont Ave N Shoreline / LOS D

60 N 165th St & SR 99 Shoreline / LOS D

61 N 185th St & Linden Ave N Shoreline / LOS D

62 N 185th St & Midvale Ave N Shoreline / LOS D

63 N 175th St & Midvale Ave N Shoreline / LOS D

64 PW 2nd Access Road & 116th Ave W Woodway / LOS A

Scenario

Control Type LOS

Average 

Delay TEV V/C
3

Thru 

LOS LOS

Average 

Delay TEV V/C
3

Thru 

LOS LOS

Average 

Delay TEV V/C
3

Thru 

LOS LOS

Average 

Delay TEV V/C
3

Thru 

LOS

2-Way Stop B 10.1 369 0.00 B B 11.6 528 0.00 B B 14.3 782 0.00 B B 14.9 826 0.00 B

2-Way Stop A 8.6 36 0.00 A A 8.6 40 0.00 A A 8.6 40 0.00 A A 8.6 41 0.00 A

2-Way Stop B 11.1 456 0.00 B B 11.8 612 0.00 B B 13.9 867 0.00 B B 14.6 929 0.00 B

Signal D 43.9 893 0.44 E C 22.6 1055 0.53 C C 24.9 1313 0.63 C C 24.1 1379 0.66 D

Signal B 14.9 1017 0.39 E B 15.8 1177 0.45 E B 17.1 1436 0.54 E B 17.1 1505 0.56 E

Signal C 21.8 1031 0.36 E B 19.9 1178 0.43 E B 12.2 1432 0.52 E C 28.0 1502 0.54 F

RI/RO A 9.3 1035 0.00 A A 9.6 1163 0.00 A A 9.9 1414 0.00 A A 9.9 1485 0.00 A

Signal C 25.6 1454 0.48 E C 30.9 1591 0.50 E C 31.6 1848 0.57 E C 23.4 1922 0.59 E

Signal C 21.2 1344 0.58 C C 23.0 1464 0.61 D C 30.9 1715 0.62 E C 28.1 1788 0.65 E

Signal A 6.4 1362 0.44 A A 6.1 1457 0.46 A B 13.7 1692 0.54 B B 13.7 1757 0.56 B

Signal C 26.9 1375 0.45 E C 24.6 1466 0.47 E C 22.8 1690 0.55 E C 24.4 1750 0.57 E

2-Way Stop B 13.9 577 0.00 B B 14.1 592 0.00 B B 14.2 601 0.00 B B 14.4 611 0.00 B

2-Way Stop B 11.3 658 0.00 B B 11.5 675 0.00 B B 11.6 685 0.00 B B 11.7 694 0.00 B

2-Way Stop C 16.6 997 0.00 C C 17.7 1041 0.00 C C 18.5 1067 0.00 C C 18.9 1083 0.00 C

2-Way Stop B 14.2 1228 0.00 B B 14.7 1275 0.00 B B 15.0 1305 0.00 B C 15.2 1324 0.00 C

2-Way Stop B 13.3 526 0.00 B B 13.5 535 0.00 B B 13.7 543 0.00 B B 13.9 551 0.00 B

2-Way Stop B 14.2 866 0.00 B B 14.5 884 0.00 B B 14.7 906 0.00 B B 14.9 919 0.00 B

Signal B 17.4 552 0.29 C C 20.4 560 0.29 C B 19.6 570 0.29 C B 19.5 577 0.30 C

Signal C 28.5 2053 0.49 D C 31.6 2141 0.49 E C 30.7 2238 0.51 E C 31.8 2287 0.52 E

4-Way Stop D 33.0 1160 0.00 E E 36.5 1181 0.00 E E 41.2 1205 0.00 F E 43.5 1222 0.00 F

2-Way Stop B 12.9 1012 0.00 B B 13.2 1026 0.00 B B 13.4 1039 0.00 B B 13.5 1051 0.00 B

4-Way Stop C 15.9 1084 0.00 A C 16.4 1100 0.00 A C 16.8 1113 0.00 A C 17.3 1128 0.00 A

Signal B 12.7 1065 0.50 B B 14.2 1082 0.51 C B 13.8 1106 0.52 C B 16.8 1121 0.52 C

Signal B 13.5 804 0.22 E B 14.1 814 0.22 E B 14.3 823 0.23 E B 14.4 833 0.23 E

Signal C 28.0 2788 0.70 E C 29.6 2829 0.70 E C 29.9 2866 0.71 E C 30.2 2904 0.72 E

Signal C 33.8 3155 0.76 E C 34.5 3196 0.76 E D 35.0 3235 0.77 E D 35.7 3275 0.79 E

4-Way Stop A 7.2 113 0.00 A A 7.3 118 0.00 A A 7.3 119 0.00 A A 7.3 119 0.00 A

4-Way Stop A 7.1 131 0.00 A A 7.2 145 0.00 A A 7.3 174 0.00 A A 7.4 190 0.00 A

2-Way Stop A 8.9 139 0.00 A A 8.9 150 0.00 A A 9.0 157 0.00 A A 9.0 160 0.00 A

Signal B 13.7 940 0.30 E B 14.1 952 0.31 E B 14.1 963 0.31 E B 14.4 975 0.32 E

2-Way Stop B 10.9 331 0.00 B B 11.0 335 0.00 B B 11.1 358 0.00 B B 11.2 376 0.00 B

2-Way Stop A 9.8 205 0.00 A A 9.9 213 0.00 A A 9.9 222 0.00 A A 10.0 227 0.00 A

Signal B 18.1 1477 0.31 C B 19.7 1497 0.31 C B 19.7 1531 0.31 C B 18.6 1566 0.34 C

Signal C 22.3 2171 0.60 C C 22.8 2200 0.60 C C 23.1 2244 0.61 C C 24.2 2286 0.59 C

Signal C 30.4 1393 0.47 C C 29.1 1416 0.47 D C 28.8 1438 0.48 D C 28.6 1457 0.48 D

Signal A 4.6 1508 0.46 A A 5.8 1529 0.47 A A 5.9 1552 0.48 A A 6.0 1573 0.48 A

Signal D 49.6 3156 0.86 E D 50.2 3203 0.88 E D 54.5 3252 0.90 E E 58.5 3291 0.91 E

Signal A 7.0 2180 0.49 A A 7.5 2215 0.49 A A 7.5 2252 0.50 A A 7.6 2280 0.51 A

2-Way Stop E 41.0 2358 0.00 E E 44.7 2404 0.00 E F 70.3 2457 0.00 F F 103.1 2504 0.00 F

Signal D 43.9 2961 0.82 E D 40.6 3021 0.82 E D 41.5 3080 0.83 E D 42.0 3119 0.84 E

Signal E 63.6 3250 1.07 E F 81.8 3359 1.10 F F 130.4 3600 1.28 F F 143.4 3689 1.34 F

Signal D 53.9 3467 0.99 D D 47.0 3584 0.99 D E 63.3 3811 1.04 D E 73.4 3906 1.07 E

Signal C 22.8 3130 0.93 F C 28.3 3183 0.93 E C 32.6 3330 0.99 E D 43.9 3400 1.01 E

Signal C 26.1 2832 0.85 E C 31.7 2880 0.85 E C 31.9 3025 0.87 E C 27.8 3092 0.92 E

Signal D 38.0 3516 0.83 D D 41.9 3572 0.83 E D 44.4 3725 0.87 E D 43.7 3799 0.89 E

Signal C 34.2 3122 0.79 E D 35.1 3174 0.77 E C 34.8 3252 0.82 E D 36.6 3304 0.83 E

Signal D 39.7 2205 0.45 D D 42.8 2294 0.47 D D 44.7 2389 0.48 D D 43.4 2439 0.49 D

Signal C 22.6 1989 0.60 C C 21.7 2017 0.60 C C 21.8 2041 0.61 C C 22.2 2070 0.62 C

2-Way Stop C 16.9 716 0.00 C C 17.3 734 0.00 C C 17.5 745 0.00 C C 17.8 755 0.00 C

2-Way Stop B 12.5 483 0.00 B B 12.9 513 0.00 B B 13.1 531 0.00 B B 13.3 544 0.00 B

4-Way Stop A 9.2 540 0.00 C A 9.3 551 0.00 C A 9.4 558 0.00 C A 9.4 570 0.00 C

Signal B 16.3 2535 0.76 E B 17.4 2560 0.73 E B 17.6 2597 0.74 E B 17.8 2629 0.75 E

2-Way Stop C 15.4 768 0.00 C C 15.8 788 0.00 C C 16.1 799 0.00 C C 16.3 811 0.00 C

4-Way Stop B 11.9 795 0.00 B B 12.6 828 0.00 B B 13.2 854 0.00 B B 13.5 868 0.00 B

4-Way Stop C 15.4 969 0.00 B C 15.8 981 0.00 B C 16.3 993 0.00 B C 16.8 1006 0.00 B

Signal A 9.8 2169 0.59 D B 10.0 2191 0.60 E B 10.1 2221 0.60 E B 10.2 2244 0.61 E

Signal C 29.9 1323 0.58 E C 26.1 1341 0.65 D C 27.9 1370 0.67 D C 26.4 1387 0.67 D

4-Way Stop D 25.6 1065 0.00 B D 27.5 1084 0.00 B D 30.4 1107 0.00 B D 32.6 1123 0.00 B

2-Way Stop B 11.1 359 0.00 B B 11.2 365 0.00 B B 11.3 370 0.00 B B 11.3 372 0.00 B

Signal A 7.3 2811 0.76 E A 7.6 2858 0.77 E A 7.6 3002 0.82 E B 15.4 3070 0.84 E

Signal A 6.6 1337 0.33 C A 7.0 1424 0.35 C A 8.0 1642 0.39 E A 8.3 1705 0.40 E

Signal A 4.7 834 0.28 C A 4.7 847 0.28 C A 4.8 869 0.29 C A 6.1 880 0.29 C

Signal A 4.8 1327 0.25 C A 5.9 1409 0.27 C A 5.5 1499 0.27 E A 5.6 1535 0.28 E

2-Way Stop A 8.7 50 0.00 A A 8.8 65 0.00 A A 8.9 95 0.00 A A 9.0 111 0.00 A

10 - Phase I 12 - Phase II 14 - Phase III 16 - Phase IV

Build Roadway Configurations - AM Peak Hour

Urban Village
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No Intersection Name

Jurisdiction / 

Standard

1 NW 196th St & Richmond Beach Dr Shoreline / LOS D

2 NW 195th Pl & Richmond Beach Dr Shoreline / LOS D

3 NW 195th Pl & 24th Ave NW Shoreline / LOS D

4 NW 196th St NW & 20th Ave NW Shoreline / LOS D

5 NW 195th St & 15th Ave NW Shoreline / LOS D

6 N Richmond Beach Rd & 15th Drwy Shoreline / LOS D

7 NW 190th St & N Richmond Beach Rd Shoreline / LOS D

8 N Richmond Beach Rd & 8th Ave NW Shoreline / LOS D

9 N Richmond Beach Rd & 3rd Ave NW Shoreline / LOS D

10 N Richmond Beach Rd & Dayton Ave N Shoreline / LOS D

11 N Richmond Beach Rd & Fremont Ave N Shoreline / LOS D

12 244th St SW & 100th Ave W Shoreline / LOS D

13 244th St SW & Firdale Ave Shoreline / LOS D

14 244th St SW & 3rd Ave NW Shoreline / LOS D

15 244th St SW & Fremont Ave N Shoreline / LOS D

16 N 175th St & 6th Ave NW Shoreline / LOS D

17 St Luke Pl N & Dayton Ave N Shoreline / LOS D

18 N 175th St & Fremont Ave N Shoreline / LOS D

19 N 175th St & Meridian Ave N Shoreline / LOS D

20 Carlyle Hall Rd & Dayton Ave N Shoreline / LOS D

21 N Innis Arden Wy & Greenwood Ave N Shoreline / LOS D

22 N 160th St & Greenwood Ave N Shoreline / LOS D

23 N 160th St & Dayton Ave N Shoreline / LOS D

24 N 155th St & Westminster Way N Shoreline / LOS D

25 N 145th St & Greenwood Ave N Shoreline / LOS D

26 NE 145th St & 5th Ave NE Shoreline / LOS D

27 238th St SW & Timber Ln Woodway / LOS A

28 238th St SW & 114th Ave W Woodway / LOS A

29 S Dogwood Ln & Woodway Park Rd Woodway / LOS A

30 100th Ave W & 238th St SW Edmonds / LOS C

31 228th St SW & 95th Pl W Edmonds / LOS C

32 Pine St & 3rd Ave S Edmonds / LOS C

33 Edmonds Way & 95th Pl W WSDOT / LOS D

34 SR 104 & 100th Ave W WSDOT / LOS D

35 244th St SW (WB) & Edmonds Way (SB) WSDOT / LOS D

36 244th St SW (EB) & Edmonds Way (SB) WSDOT / LOS D

37 244th St SW & Meridian Ave N WSDOT / LOS D

38 244th St SW & I-5 SB Off-Ramp WSDOT / LOS D

39 228th St SW & SR 99 WSDOT / LOS E

40 244th St SW & SR 99 WSDOT / LOS E

41 N 185th St & SR 99 WSDOT / LOS E

42 N 175th St & SR 99 WSDOT / LOS E

43 N 160th St & SR 99 WSDOT / LOS E

44 N 155th St & SR 99 WSDOT / LOS E

45 N 145th St & SR 99 WSDOT / LOS E

46 N 130th St & SR 99 WSDOT / LOS E

47 N 175th St & I-5 SB Off-Ramp WSDOT / LOS D

48 N 130th St & 5th Ave NE Seattle / LOS D

49 NW 200th St & 8th Ave NW Shoreline / LOS D

50 NW 200th St & 3rd Ave NW Shoreline / LOS D

51 NW 200th St & Fremont Ave N Shoreline / LOS D

52 N 200th St & SR 99 Shoreline / LOS D

53 NW 195th St & 8th Ave NW Shoreline / LOS D

54 NW 195th St & 3rd Ave NW Shoreline / LOS D

55 NW 195th St & Fremont Ave N Shoreline / LOS D

56 N 192nd St & SR 99 Shoreline / LOS D

57 N 185th St & Meridian Ave N Shoreline / LOS D

58 N 172nd St & Dayton Ave N Shoreline / LOS D

59 N 165th St & Fremont Ave N Shoreline / LOS D

60 N 165th St & SR 99 Shoreline / LOS D

61 N 185th St & Linden Ave N Shoreline / LOS D

62 N 185th St & Midvale Ave N Shoreline / LOS D

63 N 175th St & Midvale Ave N Shoreline / LOS D

64 PW 2nd Access Road & 116th Ave W Woodway / LOS A

Scenario

Control Type LOS

Average 

Delay TEV V/C
3

Thru 

LOS LOS

Average 

Delay TEV V/C
3

Thru 

LOS LOS

Average 

Delay TEV V/C
3

Thru 

LOS LOS

Average 

Delay TEV V/C
3

Thru 

LOS

2-Way Stop A 8.5 55 0.00 A A 8.5 55 0.00 A A 8.5 57 0.00 A A 8.5 57 0.00 A

2-Way Stop A 8.6 35 0.00 A A 8.6 35 0.00 A A 8.6 36 0.00 A A 8.6 37 0.00 A

2-Way Stop A 9.8 143 0.00 A A 9.8 143 0.00 A A 9.8 146 0.00 A A 9.8 147 0.00 A

4-Way Stop A 9.1 582 0.00 B A 9.1 582 0.00 B A 9.2 595 0.00 B A 9.3 601 0.00 B

2-Way Stop B 12.7 708 0.00 B B 12.7 708 0.00 B B 12.9 727 0.00 B B 13.0 735 0.00 B

4-Way Stop A 8.9 732 0.00 A A 8.9 732 0.00 A A 9.0 751 0.00 A A 9.1 760 0.00 A

2-Way Stop A 9.2 749 0.00 A A 9.2 749 0.00 A A 9.2 765 0.00 A A 9.3 776 0.00 A

Signal D 39.0 1093 0.39 E D 36.4 1093 0.40 E D 37.0 1122 0.41 E D 37.0 1135 0.42 E

Signal A 7.8 1062 0.33 C A 7.6 1062 0.33 C A 8.5 1090 0.34 C A 8.5 1104 0.34 C

Signal A 9.0 1099 0.34 A A 9.3 1099 0.35 A A 9.0 1125 0.36 A A 9.4 1139 0.36 A

Signal C 27.1 1124 0.37 E C 27.0 1124 0.38 E C 28.5 1154 0.41 E C 27.9 1165 0.41 E

2-Way Stop B 13.9 575 0.00 B B 13.9 575 0.00 B B 14.2 589 0.00 B B 14.3 597 0.00 B

2-Way Stop B 11.3 656 0.00 B B 11.3 656 0.00 B B 11.4 673 0.00 B B 11.5 680 0.00 B

2-Way Stop C 16.1 978 0.00 C C 16.1 978 0.00 C C 16.5 1002 0.00 C C 16.7 1014 0.00 C

2-Way Stop B 14.1 1209 0.00 B B 14.1 1210 0.00 B B 14.5 1240 0.00 B B 14.6 1255 0.00 B

2-Way Stop B 13.2 522 0.00 B B 13.2 522 0.00 B B 13.4 535 0.00 B B 13.6 543 0.00 B

2-Way Stop B 14.1 855 0.00 B B 14.1 855 0.00 B B 14.4 877 0.00 B B 14.6 888 0.00 B

Signal B 17.7 550 0.28 C B 16.9 550 0.28 C B 19.5 564 0.29 C B 19.0 570 0.30 C

Signal C 32.4 2000 0.47 E C 27.8 2001 0.47 D C 28.3 2050 0.49 D C 28.1 2077 0.49 D

4-Way Stop D 31.3 1150 0.00 E D 31.3 1150 0.00 E E 36.0 1178 0.00 F E 38.7 1193 0.00 F

2-Way Stop B 12.7 1011 0.00 B B 12.7 1011 0.00 B B 12.9 1036 0.00 B B 13.0 1048 0.00 B

4-Way Stop C 15.9 1083 0.00 A C 15.9 1083 0.00 A C 16.7 1110 0.00 A C 17.3 1125 0.00 A

Signal B 15.8 1054 0.49 C B 14.9 1054 0.50 C B 14.3 1079 0.51 C B 14.5 1092 0.52 C

Signal B 14.7 804 0.22 E B 13.3 804 0.22 E B 13.4 823 0.23 E B 13.6 833 0.23 E

Signal C 29.5 2782 0.69 E C 28.0 2782 0.70 E C 28.6 2849 0.71 E C 29.0 2885 0.72 E

Signal C 33.7 3153 0.75 E C 33.7 3153 0.76 E C 34.7 3232 0.78 E D 35.6 3272 0.80 E

4-Way Stop A 7.2 112 0.00 A A 7.2 112 0.00 A A 7.3 116 0.00 A A 7.3 116 0.00 A

4-Way Stop A 7.1 119 0.00 A A 7.1 119 0.00 A A 7.1 122 0.00 A A 7.1 123 0.00 A

2-Way Stop A 9.0 131 0.00 A A 9.0 131 0.00 A A 9.1 135 0.00 A A 9.1 136 0.00 A

Signal B 14.2 940 0.30 E B 13.7 940 0.30 E B 13.5 963 0.31 E B 13.5 975 0.32 E

2-Way Stop B 10.9 331 0.00 B B 10.9 331 0.00 B B 11.0 339 0.00 B B 11.1 343 0.00 B

2-Way Stop A 9.8 198 0.00 A A 9.8 198 0.00 A A 9.8 203 0.00 A A 9.9 206 0.00 A

Signal B 19.8 1477 0.31 C B 18.1 1477 0.31 C B 18.1 1512 0.32 C B 18.2 1533 0.32 C

Signal C 22.6 2171 0.59 C C 22.2 2171 0.60 C C 22.4 2225 0.57 C C 22.5 2253 0.58 C

Signal C 29.6 1388 0.46 D C 27.2 1388 0.46 C C 26.4 1422 0.48 C C 26.0 1440 0.48 C

Signal A 5.5 1503 0.45 A A 6.4 1503 0.46 B A 6.5 1540 0.48 B A 6.3 1560 0.48 A

Signal D 43.2 3146 0.87 E D 54.9 3146 0.88 E E 61.3 3224 0.91 E E 66.0 3261 0.92 F

Signal A 7.6 2170 0.48 A A 7.0 2170 0.49 A A 7.1 2224 0.50 A A 7.2 2251 0.51 A

2-Way Stop E 40.4 2343 0.00 E E 40.4 2343 0.00 E E 44.5 2401 0.00 E E 47.5 2433 0.00 E

Signal D 40.2 2936 0.85 E D 37.9 2936 0.82 E D 39.4 3009 0.84 E D 40.6 3046 0.85 E

Signal D 42.4 3003 0.92 D D 44.8 3003 0.90 D D 45.5 3075 0.92 D D 46.8 3115 0.93 D

Signal D 38.1 3230 0.90 D D 42.7 3231 0.92 D D 44.8 3310 0.94 D D 47.0 3352 0.95 D

Signal C 28.2 2944 0.86 E C 27.7 2944 0.83 E C 23.6 3017 0.88 E C 23.4 3056 0.89 E

Signal C 33.9 2646 0.73 E C 32.3 2646 0.78 E C 25.6 2712 0.80 E C 25.9 2748 0.81 E

Signal D 41.0 3329 0.78 D D 36.8 3330 0.79 D D 38.8 3413 0.81 D D 39.2 3456 0.82 E

Signal C 34.4 3056 0.75 E C 34.0 3056 0.75 E C 34.5 3131 0.79 E C 34.9 3170 0.80 E

Signal D 42.5 2156 0.42 D D 40.3 2157 0.42 D D 41.2 2209 0.43 D D 41.2 2236 0.43 D

Signal C 21.3 1979 0.59 C C 22.5 1979 0.60 C C 23.2 2027 0.61 C C 23.6 2055 0.62 C

2-Way Stop C 16.9 715 0.00 C C 17.3 715 0.00 C C 17.3 733 0.00 C C 17.5 741 0.00 C

2-Way Stop B 12.3 466 0.00 B B 12.3 466 0.00 B B 12.4 477 0.00 B B 12.5 484 0.00 B

4-Way Stop A 9.2 539 0.00 C A 9.2 539 0.00 C A 9.3 555 0.00 C A 9.4 563 0.00 C

Signal B 17.2 2529 0.72 E B 16.3 2529 0.76 E B 16.6 2592 0.78 E B 16.7 2624 0.79 E

2-Way Stop C 15.4 766 0.00 C C 15.4 766 0.00 C C 15.8 784 0.00 C C 15.9 794 0.00 C

4-Way Stop B 11.5 775 0.00 B B 11.5 775 0.00 B B 11.8 795 0.00 B B 11.9 804 0.00 B

4-Way Stop C 15.4 968 0.00 B C 15.4 968 0.00 B C 16.2 991 0.00 B C 16.6 1003 0.00 B

Signal A 9.8 2160 0.59 E A 9.8 2160 0.59 D B 10.4 2213 0.61 D B 10.5 2241 0.61 D

Signal C 26.1 1321 0.64 D C 30.7 1321 0.57 E C 31.0 1354 0.59 E C 31.2 1370 0.60 E

4-Way Stop C 24.6 1055 0.00 B C 24.6 1055 0.00 B D 27.2 1080 0.00 B D 28.9 1094 0.00 B

2-Way Stop B 11.1 359 0.00 B B 11.1 359 0.00 B B 11.3 370 0.00 B B 11.3 372 0.00 B

Signal A 8.3 2625 0.69 E A 7.6 2625 0.70 E A 7.3 2689 0.72 E A 7.3 2726 0.73 E

Signal A 7.7 1090 0.25 C A 6.8 1090 0.26 C A 6.1 1116 0.26 C A 7.9 1131 0.27 C

Signal A 4.8 832 0.27 C A 4.6 832 0.28 C A 4.7 852 0.28 C A 5.0 863 0.29 C

Signal A 5.9 1276 0.24 C A 4.5 1277 0.24 C A 4.6 1311 0.25 C A 4.8 1325 0.25 C

2-Way Stop A 0.0 35 0.00 A A 0.0 35 0.00 A A 0.0 36 0.00 A A 0.0 37 0.00 A

24 - Year 203520 - Year 2025 22 - Year 203018 - Year 2020

Existing Roadway Configurations - AM Peak Hour

No Action - Scenario A
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No Intersection Name

Jurisdiction / 

Standard

1 NW 196th St & Richmond Beach Dr Shoreline / LOS D

2 NW 195th Pl & Richmond Beach Dr Shoreline / LOS D

3 NW 195th Pl & 24th Ave NW Shoreline / LOS D

4 NW 196th St NW & 20th Ave NW Shoreline / LOS D

5 NW 195th St & 15th Ave NW Shoreline / LOS D

6 N Richmond Beach Rd & 15th Drwy Shoreline / LOS D

7 NW 190th St & N Richmond Beach Rd Shoreline / LOS D

8 N Richmond Beach Rd & 8th Ave NW Shoreline / LOS D

9 N Richmond Beach Rd & 3rd Ave NW Shoreline / LOS D

10 N Richmond Beach Rd & Dayton Ave N Shoreline / LOS D

11 N Richmond Beach Rd & Fremont Ave N Shoreline / LOS D

12 244th St SW & 100th Ave W Shoreline / LOS D

13 244th St SW & Firdale Ave Shoreline / LOS D

14 244th St SW & 3rd Ave NW Shoreline / LOS D

15 244th St SW & Fremont Ave N Shoreline / LOS D

16 N 175th St & 6th Ave NW Shoreline / LOS D

17 St Luke Pl N & Dayton Ave N Shoreline / LOS D

18 N 175th St & Fremont Ave N Shoreline / LOS D

19 N 175th St & Meridian Ave N Shoreline / LOS D

20 Carlyle Hall Rd & Dayton Ave N Shoreline / LOS D

21 N Innis Arden Wy & Greenwood Ave N Shoreline / LOS D

22 N 160th St & Greenwood Ave N Shoreline / LOS D

23 N 160th St & Dayton Ave N Shoreline / LOS D

24 N 155th St & Westminster Way N Shoreline / LOS D

25 N 145th St & Greenwood Ave N Shoreline / LOS D

26 NE 145th St & 5th Ave NE Shoreline / LOS D

27 238th St SW & Timber Ln Woodway / LOS A

28 238th St SW & 114th Ave W Woodway / LOS A

29 S Dogwood Ln & Woodway Park Rd Woodway / LOS A

30 100th Ave W & 238th St SW Edmonds / LOS C

31 228th St SW & 95th Pl W Edmonds / LOS C

32 Pine St & 3rd Ave S Edmonds / LOS C

33 Edmonds Way & 95th Pl W WSDOT / LOS D

34 SR 104 & 100th Ave W WSDOT / LOS D

35 244th St SW (WB) & Edmonds Way (SB) WSDOT / LOS D

36 244th St SW (EB) & Edmonds Way (SB) WSDOT / LOS D

37 244th St SW & Meridian Ave N WSDOT / LOS D

38 244th St SW & I-5 SB Off-Ramp WSDOT / LOS D

39 228th St SW & SR 99 WSDOT / LOS E

40 244th St SW & SR 99 WSDOT / LOS E

41 N 185th St & SR 99 WSDOT / LOS E

42 N 175th St & SR 99 WSDOT / LOS E

43 N 160th St & SR 99 WSDOT / LOS E

44 N 155th St & SR 99 WSDOT / LOS E

45 N 145th St & SR 99 WSDOT / LOS E

46 N 130th St & SR 99 WSDOT / LOS E

47 N 175th St & I-5 SB Off-Ramp WSDOT / LOS D

48 N 130th St & 5th Ave NE Seattle / LOS D

49 NW 200th St & 8th Ave NW Shoreline / LOS D

50 NW 200th St & 3rd Ave NW Shoreline / LOS D

51 NW 200th St & Fremont Ave N Shoreline / LOS D

52 N 200th St & SR 99 Shoreline / LOS D

53 NW 195th St & 8th Ave NW Shoreline / LOS D

54 NW 195th St & 3rd Ave NW Shoreline / LOS D

55 NW 195th St & Fremont Ave N Shoreline / LOS D

56 N 192nd St & SR 99 Shoreline / LOS D

57 N 185th St & Meridian Ave N Shoreline / LOS D

58 N 172nd St & Dayton Ave N Shoreline / LOS D

59 N 165th St & Fremont Ave N Shoreline / LOS D

60 N 165th St & SR 99 Shoreline / LOS D

61 N 185th St & Linden Ave N Shoreline / LOS D

62 N 185th St & Midvale Ave N Shoreline / LOS D

63 N 175th St & Midvale Ave N Shoreline / LOS D

64 PW 2nd Access Road & 116th Ave W Woodway / LOS A

Scenario

Control Type LOS

Average 

Delay TEV V/C
3

Thru 

LOS LOS

Average 

Delay TEV V/C
3

Thru 

LOS LOS

Average 

Delay TEV V/C
3

Thru 

LOS LOS

Average 

Delay TEV V/C
3

Thru 

LOS

2-Way Stop A 8.6 109 0.00 A A 8.7 112 0.00 A A 8.7 113 0.00 A A 8.7 113 0.00 A

2-Way Stop A 8.6 36 0.00 A A 8.6 37 0.00 A A 8.6 37 0.00 A A 8.6 38 0.00 A

2-Way Stop B 10.2 196 0.00 B B 10.2 199 0.00 B B 10.2 201 0.00 B B 10.3 202 0.00 B

4-Way Stop A 9.4 636 0.00 B A 9.4 644 0.00 B A 9.5 649 0.00 B A 9.5 657 0.00 B

2-Way Stop B 13.3 761 0.00 B B 13.4 772 0.00 B B 13.5 781 0.00 B B 13.6 788 0.00 B

4-Way Stop A 9.1 780 0.00 A A 9.2 793 0.00 A A 9.2 800 0.00 A A 9.3 809 0.00 A

2-Way Stop A 9.3 791 0.00 A A 9.4 799 0.00 A A 9.4 809 0.00 A A 9.4 821 0.00 A

Signal D 38.5 1116 0.40 E D 36.4 1133 0.41 E D 36.5 1147 0.41 E D 36.6 1159 0.42 E

Signal A 7.7 1083 0.33 C A 7.3 1098 0.34 C A 7.3 1113 0.34 C A 8.3 1126 0.35 C

Signal A 9.3 1120 0.35 A A 9.4 1134 0.36 A A 9.4 1147 0.36 A A 9.0 1161 0.37 A

Signal C 26.6 1142 0.38 E C 27.0 1159 0.40 E C 27.5 1173 0.41 E C 27.8 1184 0.41 E

2-Way Stop B 14.3 588 0.00 B B 14.6 601 0.00 B B 14.8 608 0.00 B B 14.9 617 0.00 B

2-Way Stop B 11.3 667 0.00 B B 11.4 682 0.00 B B 11.4 690 0.00 B B 11.5 698 0.00 B

2-Way Stop C 16.3 995 0.00 C C 16.5 1009 0.00 C C 16.7 1019 0.00 C C 16.9 1032 0.00 C

2-Way Stop B 14.2 1226 0.00 B B 14.4 1243 0.00 B B 14.6 1257 0.00 B B 14.7 1273 0.00 B

2-Way Stop B 13.2 524 0.00 B B 13.3 530 0.00 B B 13.5 537 0.00 B B 13.7 545 0.00 B

2-Way Stop B 14.1 857 0.00 B B 14.3 868 0.00 B B 14.4 879 0.00 B B 14.6 890 0.00 B

Signal B 17.4 550 0.28 C B 16.8 558 0.29 C B 16.5 564 0.29 C B 19.6 570 0.30 C

Signal C 32.4 2012 0.48 E C 27.9 2039 0.48 D C 28.6 2062 0.49 D C 28.1 2089 0.50 D

4-Way Stop D 31.4 1152 0.00 E D 33.9 1167 0.00 E E 36.1 1180 0.00 F E 38.9 1195 0.00 F

2-Way Stop B 12.9 1012 0.00 B B 13.0 1024 0.00 B B 13.1 1037 0.00 B B 13.3 1049 0.00 B

4-Way Stop C 15.9 1083 0.00 A C 16.3 1098 0.00 A C 16.7 1110 0.00 A C 17.3 1125 0.00 A

Signal B 15.8 1056 0.49 C B 14.5 1068 0.51 C B 15.0 1081 0.51 C B 14.5 1094 0.52 C

Signal B 14.6 804 0.22 E B 13.3 814 0.23 E B 13.4 823 0.23 E B 13.6 833 0.23 E

Signal C 29.5 2784 0.69 E C 28.4 2820 0.71 E C 28.7 2851 0.71 E C 29.0 2886 0.72 E

Signal C 33.7 3153 0.75 E C 34.3 3192 0.77 E C 34.7 3232 0.78 E D 35.6 3272 0.80 E

4-Way Stop A 7.2 117 0.00 A A 7.2 120 0.00 A A 7.2 121 0.00 A A 7.2 120 0.00 A

4-Way Stop A 7.1 123 0.00 A A 7.1 125 0.00 A A 7.1 126 0.00 A A 7.1 126 0.00 A

2-Way Stop A 8.9 134 0.00 A A 8.9 137 0.00 A A 8.9 138 0.00 A A 9.1 138 0.00 A

Signal B 14.9 942 0.31 E B 13.4 954 0.31 E B 13.4 965 0.31 E B 13.5 977 0.32 E

2-Way Stop B 10.9 331 0.00 B B 11.0 334 0.00 B B 11.0 339 0.00 B B 11.1 343 0.00 B

2-Way Stop A 9.8 200 0.00 A A 9.8 202 0.00 A A 9.8 205 0.00 A A 9.9 208 0.00 A

Signal B 19.8 1477 0.31 C B 18.1 1496 0.31 C B 18.1 1512 0.32 C B 18.2 1533 0.32 C

Signal C 22.5 2172 0.59 C C 22.4 2201 0.61 C C 22.5 2225 0.57 C C 22.7 2253 0.58 C

Signal C 29.6 1393 0.46 D C 26.8 1410 0.47 C C 26.5 1427 0.48 C C 26.6 1445 0.48 C

Signal A 5.5 1503 0.45 A A 6.2 1523 0.47 B A 6.5 1540 0.48 B A 6.9 1560 0.48 B

Signal D 43.2 3151 0.87 E E 56.7 3191 0.90 E E 61.1 3229 0.91 E E 64.4 3266 0.92 F

Signal A 7.6 2175 0.48 A A 7.1 2203 0.50 A A 7.1 2229 0.50 A A 7.2 2256 0.51 A

2-Way Stop E 41.2 2355 0.00 E E 43.8 2386 0.00 E E 45.6 2414 0.00 E E 48.8 2447 0.00 E

Signal D 40.1 2954 0.85 E D 38.8 2989 0.83 E D 39.2 3027 0.84 E D 39.6 3065 0.85 E

Signal D 44.1 3021 0.92 D D 45.8 3057 0.96 D D 47.0 3093 0.97 D D 49.8 3134 0.98 D

Signal D 38.2 3248 0.90 D D 43.9 3289 0.93 D D 44.7 3327 0.94 D D 46.9 3370 0.95 D

Signal C 28.3 2950 0.86 E C 22.6 2989 0.87 E C 29.2 3022 0.85 E C 23.4 3061 0.90 E

Signal C 33.7 2652 0.76 E C 26.3 2686 0.79 E C 32.1 2717 0.80 E C 25.8 2753 0.81 E

Signal D 41.1 3334 0.78 D D 36.7 3377 0.80 D D 38.8 3418 0.81 D D 39.3 3461 0.82 E

Signal C 34.3 3057 0.75 E C 34.2 3096 0.78 E C 34.5 3132 0.79 E C 34.9 3171 0.80 E

Signal D 42.5 2167 0.42 D D 41.8 2195 0.43 D D 41.0 2221 0.43 D D 41.8 2248 0.44 D

Signal C 21.3 1979 0.59 C C 22.9 2006 0.61 C C 23.3 2027 0.61 C C 23.6 2055 0.62 C

2-Way Stop C 19.4 733 0.00 C C 17.5 743 0.00 C C 17.7 752 0.00 C C 17.9 760 0.00 C

2-Way Stop B 12.3 472 0.00 B B 12.4 473 0.00 B B 12.4 477 0.00 B B 12.5 484 0.00 B

4-Way Stop A 9.2 539 0.00 C A 9.3 549 0.00 C A 9.3 555 0.00 C A 9.4 563 0.00 C

Signal B 17.2 2529 0.72 E B 16.4 2560 0.77 E B 16.6 2592 0.78 E B 16.7 2624 0.79 E

2-Way Stop C 15.7 785 0.00 C C 15.9 795 0.00 C C 16.1 803 0.00 C C 16.3 814 0.00 C

4-Way Stop B 11.5 775 0.00 B B 11.6 786 0.00 B B 11.8 795 0.00 B B 11.9 804 0.00 B

4-Way Stop C 15.4 968 0.00 B C 15.8 980 0.00 B C 16.2 991 0.00 B C 16.6 1003 0.00 B

Signal A 9.8 2160 0.59 E A 10.0 2189 0.60 D B 10.4 2213 0.61 D B 10.5 2241 0.61 D

Signal C 25.7 1322 0.64 D C 31.1 1337 0.58 E C 28.8 1355 0.59 E C 31.2 1371 0.60 E

4-Way Stop C 24.7 1057 0.00 B D 26.0 1070 0.00 B D 27.3 1082 0.00 B D 29.0 1096 0.00 B

2-Way Stop B 11.1 359 0.00 B B 11.2 365 0.00 B B 11.3 370 0.00 B B 11.3 372 0.00 B

Signal A 8.1 2631 0.69 E A 7.2 2664 0.71 E A 7.8 2694 0.72 E A 7.3 2731 0.73 E

Signal A 7.5 1108 0.25 C A 6.9 1123 0.26 C A 7.0 1135 0.26 C A 6.2 1150 0.27 C

Signal A 4.5 833 0.27 C A 4.8 843 0.28 C A 4.5 853 0.28 C A 4.9 864 0.29 C

Signal A 5.9 1288 0.24 C A 4.4 1308 0.25 C A 4.7 1323 0.25 C A 4.5 1338 0.25 C

2-Way Stop A 0.0 35 0.00 A A 0.0 36 0.00 A A 0.0 36 0.00 A A 0.0 37 0.00 A

25 - Year 203521 - Year 2025 23 - Year 203019 - Year 2020

Existing Roadway Configurations - AM Peak Hour

No Action - Scenario B
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No Intersection Name

Jurisdiction / 

Standard

1 NW 196th St & Richmond Beach Dr Shoreline / LOS D

2 NW 195th Pl & Richmond Beach Dr Shoreline / LOS D

3 NW 195th Pl & 24th Ave NW Shoreline / LOS D

4 NW 196th St NW & 20th Ave NW Shoreline / LOS D

5 NW 195th St & 15th Ave NW Shoreline / LOS D

6 N Richmond Beach Rd & 15th Drwy Shoreline / LOS D

7 NW 190th St & N Richmond Beach Rd Shoreline / LOS D

8 N Richmond Beach Rd & 8th Ave NW Shoreline / LOS D

9 N Richmond Beach Rd & 3rd Ave NW Shoreline / LOS D

10 N Richmond Beach Rd & Dayton Ave N Shoreline / LOS D

11 N Richmond Beach Rd & Fremont Ave N Shoreline / LOS D

12 244th St SW & 100th Ave W Shoreline / LOS D

13 244th St SW & Firdale Ave Shoreline / LOS D

14 244th St SW & 3rd Ave NW Shoreline / LOS D

15 244th St SW & Fremont Ave N Shoreline / LOS D

16 N 175th St & 6th Ave NW Shoreline / LOS D

17 St Luke Pl N & Dayton Ave N Shoreline / LOS D

18 N 175th St & Fremont Ave N Shoreline / LOS D

19 N 175th St & Meridian Ave N Shoreline / LOS D

20 Carlyle Hall Rd & Dayton Ave N Shoreline / LOS D

21 N Innis Arden Wy & Greenwood Ave N Shoreline / LOS D

22 N 160th St & Greenwood Ave N Shoreline / LOS D

23 N 160th St & Dayton Ave N Shoreline / LOS D

24 N 155th St & Westminster Way N Shoreline / LOS D

25 N 145th St & Greenwood Ave N Shoreline / LOS D

26 NE 145th St & 5th Ave NE Shoreline / LOS D

27 238th St SW & Timber Ln Woodway / LOS A

28 238th St SW & 114th Ave W Woodway / LOS A

29 S Dogwood Ln & Woodway Park Rd Woodway / LOS A

30 100th Ave W & 238th St SW Edmonds / LOS C

31 228th St SW & 95th Pl W Edmonds / LOS C

32 Pine St & 3rd Ave S Edmonds / LOS C

33 Edmonds Way & 95th Pl W WSDOT / LOS D

34 SR 104 & 100th Ave W WSDOT / LOS D

35 244th St SW (WB) & Edmonds Way (SB) WSDOT / LOS D

36 244th St SW (EB) & Edmonds Way (SB) WSDOT / LOS D

37 244th St SW & Meridian Ave N WSDOT / LOS D

38 244th St SW & I-5 SB Off-Ramp WSDOT / LOS D

39 228th St SW & SR 99 WSDOT / LOS E

40 244th St SW & SR 99 WSDOT / LOS E

41 N 185th St & SR 99 WSDOT / LOS E

42 N 175th St & SR 99 WSDOT / LOS E

43 N 160th St & SR 99 WSDOT / LOS E

44 N 155th St & SR 99 WSDOT / LOS E

45 N 145th St & SR 99 WSDOT / LOS E

46 N 130th St & SR 99 WSDOT / LOS E

47 N 175th St & I-5 SB Off-Ramp WSDOT / LOS D

48 N 130th St & 5th Ave NE Seattle / LOS D

49 NW 200th St & 8th Ave NW Shoreline / LOS D

50 NW 200th St & 3rd Ave NW Shoreline / LOS D

51 NW 200th St & Fremont Ave N Shoreline / LOS D

52 N 200th St & SR 99 Shoreline / LOS D

53 NW 195th St & 8th Ave NW Shoreline / LOS D

54 NW 195th St & 3rd Ave NW Shoreline / LOS D

55 NW 195th St & Fremont Ave N Shoreline / LOS D

56 N 192nd St & SR 99 Shoreline / LOS D

57 N 185th St & Meridian Ave N Shoreline / LOS D

58 N 172nd St & Dayton Ave N Shoreline / LOS D

59 N 165th St & Fremont Ave N Shoreline / LOS D

60 N 165th St & SR 99 Shoreline / LOS D

61 N 185th St & Linden Ave N Shoreline / LOS D

62 N 185th St & Midvale Ave N Shoreline / LOS D

63 N 175th St & Midvale Ave N Shoreline / LOS D

64 PW 2nd Access Road & 116th Ave W Woodway / LOS A

Scenario

Control Type LOS

Average 

Delay TEV V/C
3

Thru 

LOS LOS

Average 

Delay TEV V/C
3

Thru 

LOS LOS

Average 

Delay TEV V/C
3

Thru 

LOS LOS

Average 

Delay TEV V/C
3

Thru 

LOS

2-Way Stop A 9.9 396 0.00 A B 11.4 634 0.00 B C 15.8 957 0.00 C C 21.8 1127 0.00 C

2-Way Stop A 8.8 62 0.00 A A 8.9 65 0.00 A A 8.9 69 0.00 A A 8.9 69 0.00 A

2-Way Stop B 12.6 448 0.00 B C 15.1 684 0.00 C C 22.0 1006 0.00 C D 27.9 1177 0.00 D

4-Way Stop B 12.5 1089 0.00 D C 16.5 1331 0.00 E D 33.7 1660 0.00 F F 51.4 1840 0.00 F

2-Way Stop D 28.2 1228 0.00 D E 43.5 1451 0.00 E F 125.6 1777 0.00 F F 227.5 1955 0.00 F

4-Way Stop B 12.6 1242 0.00 B C 15.6 1442 0.00 B D 26.8 1757 0.00 B E 41.4 1935 0.00 B

2-Way Stop B 11.3 1297 0.00 B B 11.1 1472 0.00 B B 10.5 1777 0.00 B B 10.4 1955 0.00 B

Signal D 35.4 1849 0.58 E D 39.7 2018 0.61 E C 34.9 2293 0.67 E D 39.1 2468 0.70 E

Signal A 7.4 1867 0.50 C A 7.8 2027 0.54 C B 10.2 2304 0.61 C B 12.4 2480 0.66 C

Signal B 15.0 1865 0.43 B B 14.1 2003 0.51 A B 15.7 2250 0.51 B B 17.2 2383 0.54 B

Signal D 36.1 1900 0.58 E D 35.2 2020 0.61 E D 35.4 2251 0.67 E D 38.1 2366 0.69 E

2-Way Stop C 19.5 775 0.00 C C 21.3 801 0.00 C D 25.3 844 0.00 D D 27.6 866 0.00 D

2-Way Stop B 11.4 993 0.00 B B 11.5 1024 0.00 B B 11.7 1067 0.00 B B 11.8 1091 0.00 B

2-Way Stop C 21.4 1118 0.00 C C 22.5 1151 0.00 C C 24.5 1198 0.00 C D 26.6 1230 0.00 D

2-Way Stop F 50.2 1464 0.00 F F 56.5 1501 0.00 F F 66.1 1551 0.00 F F 74.9 1587 0.00 F

2-Way Stop B 10.5 427 0.00 B B 10.5 435 0.00 B B 10.6 439 0.00 B B 10.6 446 0.00 B

2-Way Stop B 12.7 717 0.00 B B 13.0 741 0.00 B B 13.3 766 0.00 B B 13.5 794 0.00 B

Signal C 23.1 948 0.35 D C 21.5 962 0.36 D C 22.3 974 0.36 D C 29.8 988 0.38 E

Signal C 34.4 3151 0.80 F D 35.7 3281 0.83 F D 36.4 3418 0.87 E D 39.5 3540 0.88 F

4-Way Stop C 15.8 919 0.00 D C 17.0 948 0.00 D C 18.2 974 0.00 D C 19.9 1004 0.00 D

2-Way Stop B 12.5 900 0.00 B B 12.7 916 0.00 B B 12.8 926 0.00 B B 13.0 937 0.00 B

4-Way Stop B 14.5 989 0.00 A B 14.9 1004 0.00 A C 15.3 1016 0.00 A C 15.8 1031 0.00 A

Signal B 14.5 1218 0.45 D B 14.6 1250 0.47 D B 14.1 1281 0.48 D B 15.2 1312 0.49 D

Signal C 26.8 1737 0.49 E C 27.0 1758 0.49 E C 27.4 1780 0.50 E C 28.8 1802 0.50 E

Signal C 31.4 3027 0.76 D C 32.2 3083 0.78 D C 32.3 3129 0.79 D C 34.6 3180 0.80 E

Signal D 37.7 3780 0.88 F D 38.4 3830 0.90 F D 39.7 3878 0.92 F D 41.5 3926 0.93 F

4-Way Stop A 7.5 181 0.00 A A 7.5 197 0.00 A A 7.6 206 0.00 A A 7.6 211 0.00 A

4-Way Stop A 7.4 185 0.00 A A 7.5 199 0.00 A A 7.5 206 0.00 A A 7.5 211 0.00 A

2-Way Stop A 9.3 239 0.00 A A 9.3 249 0.00 A A 9.3 257 0.00 A A 9.3 261 0.00 A

Signal C 21.9 1325 0.47 D C 21.4 1341 0.48 D C 21.8 1358 0.49 D C 23.2 1375 0.49 D

2-Way Stop B 11.2 375 0.00 B B 11.3 380 0.00 B B 11.3 385 0.00 B B 11.4 389 0.00 B

2-Way Stop B 11.0 355 0.00 B B 11.2 365 0.00 B B 11.3 375 0.00 B B 11.4 384 0.00 B

Signal C 20.9 2113 0.54 C C 20.5 2142 0.55 C C 20.2 2166 0.56 C C 21.3 2193 0.57 C

Signal C 31.1 3213 0.77 C C 32.8 3254 0.79 C C 33.6 3292 0.80 C C 33.6 3333 0.80 C

Signal C 27.6 1412 0.47 D C 28.5 1437 0.48 D C 27.9 1457 0.48 D C 30.4 1477 0.49 E

Signal A 9.8 1381 0.40 B A 8.3 1400 0.40 B B 10.1 1419 0.41 B B 10.1 1437 0.42 B

Signal E 65.5 4387 0.95 F E 70.3 4450 0.96 F E 75.2 4509 0.97 F F 82.7 4567 0.98 F

Signal B 13.9 3297 0.64 A B 13.8 3347 0.65 A B 13.9 3391 0.66 A B 14.9 3435 0.67 B

2-Way Stop D 27.0 2882 0.00 D D 28.1 2947 0.00 D D 29.8 3033 0.00 D D 31.8 3119 0.00 D

Signal D 48.8 4068 0.99 D D 50.2 4157 1.01 D D 53.9 4268 1.05 D E 56.4 4369 1.05 D

Signal D 54.3 3990 0.88 E E 55.5 4131 0.90 E E 74.5 4382 1.05 E E 74.4 4522 1.09 F

Signal D 46.9 4089 0.91 D E 55.4 4220 1.00 E E 70.2 4444 1.19 E F 81.5 4575 1.18 F

Signal C 28.0 3770 0.99 E C 28.2 3805 1.01 E C 25.8 3926 1.03 E C 33.4 3967 1.03 E

Signal E 65.8 4069 1.02 E E 70.7 4110 1.04 E E 77.1 4232 1.06 E E 71.6 4277 1.05 E

Signal D 52.5 4482 0.97 E D 52.0 4527 0.97 E E 60.7 4653 1.02 E E 58.6 4706 1.01 E

Signal D 42.2 3900 0.85 E D 42.9 3956 0.86 E D 43.7 4040 0.90 E D 48.0 4100 0.91 E

Signal F 106.9 2870 0.90 F F 110.6 2995 0.93 F F 123.0 3115 0.97 F F 131.5 3234 0.97 F

Signal C 27.2 2712 0.64 C C 26.4 2749 0.64 C C 27.2 2783 0.65 C C 29.2 2817 0.66 D

2-Way Stop B 15.0 871 0.00 B C 15.3 899 0.00 C C 15.8 942 0.00 C C 16.3 964 0.00 C

2-Way Stop B 13.0 528 0.00 B B 13.3 553 0.00 B B 13.6 582 0.00 B B 14.0 615 0.00 B

4-Way Stop C 15.4 913 0.00 C C 16.3 946 0.00 C C 17.5 979 0.00 C C 18.9 1011 0.00 C

Signal C 30.0 3193 0.76 E C 31.0 3252 0.78 E C 32.8 3323 0.76 E D 35.4 3395 0.81 F

2-Way Stop C 20.2 896 0.00 C C 21.0 926 0.00 C C 22.2 970 0.00 C C 23.0 994 0.00 C

4-Way Stop B 10.0 670 0.00 B B 10.4 698 0.00 B B 10.9 740 0.00 B B 11.6 788 0.00 B

4-Way Stop C 15.7 941 0.00 B C 16.1 952 0.00 B C 16.9 976 0.00 B C 18.2 1002 0.00 B

Signal A 7.5 2662 0.58 E A 7.6 2698 0.59 E A 7.8 2731 0.60 E A 7.9 2767 0.62 E

Signal D 39.1 2108 0.76 E D 40.6 2147 0.78 E D 38.9 2198 0.77 D D 41.8 2236 0.78 E

4-Way Stop C 20.5 1060 0.00 B C 22.7 1089 0.00 B D 25.6 1117 0.00 B D 29.3 1149 0.00 B

2-Way Stop B 10.6 270 0.00 B B 10.6 275 0.00 B B 10.7 277 0.00 B B 10.7 280 0.00 B

Signal A 8.1 3403 0.77 E A 8.1 3436 0.78 E B 11.5 3548 0.81 E B 16.0 3585 0.81 E

Signal A 9.0 1660 0.32 C A 8.5 1777 0.34 C A 8.8 1998 0.38 C B 10.2 2109 0.41 C

Signal A 9.3 1078 0.38 C A 9.2 1107 0.39 C B 14.1 1147 0.37 E B 16.2 1170 0.38 E

Signal B 12.1 2035 0.36 E B 13.0 2153 0.39 E B 11.0 2273 0.40 E B 12.3 2385 0.42 E

2-Way Stop A 0.0 51 0.00 A A 0.0 54 0.00 A A 0.0 54 0.00 A A 0.0 55 0.00 A

28 - Phase II 30 - Phase III 32 - Phase IV

Urban Center

Existing Roadway Configurations - PM Peak Hour

26 - Phase I
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No Intersection Name

Jurisdiction / 

Standard

1 NW 196th St & Richmond Beach Dr Shoreline / LOS D

2 NW 195th Pl & Richmond Beach Dr Shoreline / LOS D

3 NW 195th Pl & 24th Ave NW Shoreline / LOS D

4 NW 196th St NW & 20th Ave NW Shoreline / LOS D

5 NW 195th St & 15th Ave NW Shoreline / LOS D

6 N Richmond Beach Rd & 15th Drwy Shoreline / LOS D

7 NW 190th St & N Richmond Beach Rd Shoreline / LOS D

8 N Richmond Beach Rd & 8th Ave NW Shoreline / LOS D

9 N Richmond Beach Rd & 3rd Ave NW Shoreline / LOS D

10 N Richmond Beach Rd & Dayton Ave N Shoreline / LOS D

11 N Richmond Beach Rd & Fremont Ave N Shoreline / LOS D

12 244th St SW & 100th Ave W Shoreline / LOS D

13 244th St SW & Firdale Ave Shoreline / LOS D

14 244th St SW & 3rd Ave NW Shoreline / LOS D

15 244th St SW & Fremont Ave N Shoreline / LOS D

16 N 175th St & 6th Ave NW Shoreline / LOS D

17 St Luke Pl N & Dayton Ave N Shoreline / LOS D

18 N 175th St & Fremont Ave N Shoreline / LOS D

19 N 175th St & Meridian Ave N Shoreline / LOS D

20 Carlyle Hall Rd & Dayton Ave N Shoreline / LOS D

21 N Innis Arden Wy & Greenwood Ave N Shoreline / LOS D

22 N 160th St & Greenwood Ave N Shoreline / LOS D

23 N 160th St & Dayton Ave N Shoreline / LOS D

24 N 155th St & Westminster Way N Shoreline / LOS D

25 N 145th St & Greenwood Ave N Shoreline / LOS D

26 NE 145th St & 5th Ave NE Shoreline / LOS D

27 238th St SW & Timber Ln Woodway / LOS A

28 238th St SW & 114th Ave W Woodway / LOS A

29 S Dogwood Ln & Woodway Park Rd Woodway / LOS A

30 100th Ave W & 238th St SW Edmonds / LOS C

31 228th St SW & 95th Pl W Edmonds / LOS C

32 Pine St & 3rd Ave S Edmonds / LOS C

33 Edmonds Way & 95th Pl W WSDOT / LOS D

34 SR 104 & 100th Ave W WSDOT / LOS D

35 244th St SW (WB) & Edmonds Way (SB) WSDOT / LOS D

36 244th St SW (EB) & Edmonds Way (SB) WSDOT / LOS D

37 244th St SW & Meridian Ave N WSDOT / LOS D

38 244th St SW & I-5 SB Off-Ramp WSDOT / LOS D

39 228th St SW & SR 99 WSDOT / LOS E

40 244th St SW & SR 99 WSDOT / LOS E

41 N 185th St & SR 99 WSDOT / LOS E

42 N 175th St & SR 99 WSDOT / LOS E

43 N 160th St & SR 99 WSDOT / LOS E

44 N 155th St & SR 99 WSDOT / LOS E

45 N 145th St & SR 99 WSDOT / LOS E

46 N 130th St & SR 99 WSDOT / LOS E

47 N 175th St & I-5 SB Off-Ramp WSDOT / LOS D

48 N 130th St & 5th Ave NE Seattle / LOS D

49 NW 200th St & 8th Ave NW Shoreline / LOS D

50 NW 200th St & 3rd Ave NW Shoreline / LOS D

51 NW 200th St & Fremont Ave N Shoreline / LOS D

52 N 200th St & SR 99 Shoreline / LOS D

53 NW 195th St & 8th Ave NW Shoreline / LOS D

54 NW 195th St & 3rd Ave NW Shoreline / LOS D

55 NW 195th St & Fremont Ave N Shoreline / LOS D

56 N 192nd St & SR 99 Shoreline / LOS D

57 N 185th St & Meridian Ave N Shoreline / LOS D

58 N 172nd St & Dayton Ave N Shoreline / LOS D

59 N 165th St & Fremont Ave N Shoreline / LOS D

60 N 165th St & SR 99 Shoreline / LOS D

61 N 185th St & Linden Ave N Shoreline / LOS D

62 N 185th St & Midvale Ave N Shoreline / LOS D

63 N 175th St & Midvale Ave N Shoreline / LOS D

64 PW 2nd Access Road & 116th Ave W Woodway / LOS A

Scenario

Control Type LOS

Average 

Delay TEV V/C
3

Thru 

LOS LOS

Average 

Delay TEV V/C
3

Thru 

LOS LOS

Average 

Delay TEV V/C
3

Thru 

LOS LOS

Average 

Delay TEV V/C
3

Thru 

LOS

2-Way Stop B 10.5 393 0.00 B B 12.5 613 0.00 B C 15.7 875 0.00 C C 17.5 990 0.00 C

2-Way Stop A 8.8 62 0.00 A A 8.9 64 0.00 A A 8.9 69 0.00 A A 8.9 69 0.00 A

2-Way Stop B 10.8 445 0.00 B B 11.8 663 0.00 B B 13.6 924 0.00 B B 14.6 1040 0.00 B

Signal C 26.8 1084 0.47 C C 27.6 1306 0.57 C D 47.3 1576 0.65 F D 51.9 1700 0.69 F

Signal C 31.3 1222 0.46 E C 30.5 1442 0.54 E C 22.4 1711 0.63 E B 19.4 1836 0.67 E

Signal C 20.4 1238 0.46 E B 19.9 1438 0.53 E C 27.7 1700 0.63 E C 26.2 1827 0.67 E

RI/RO B 10.6 1292 0.00 B B 10.2 1466 0.00 B A 9.4 1718 0.00 A A 9.7 1846 0.00 A

Signal C 26.6 1921 0.59 E C 27.1 2108 0.62 F C 26.9 2365 0.69 E D 36.1 2504 0.73 E

Signal C 34.7 1893 0.69 E D 40.6 2073 0.76 E D 52.6 2328 0.85 E D 52.4 2463 0.95 E

Signal B 13.4 1866 0.43 A B 15.0 2002 0.50 A B 15.2 2247 0.51 B B 16.6 2373 0.54 B

Signal D 36.7 1902 0.58 E C 32.5 2021 0.60 E C 31.5 2241 0.66 E D 35.5 2359 0.69 E

2-Way Stop C 17.5 744 0.00 C C 17.8 752 0.00 C C 18.1 763 0.00 C C 18.7 777 0.00 C

2-Way Stop B 11.4 964 0.00 B B 11.4 975 0.00 B B 11.4 986 0.00 B B 11.5 1002 0.00 B

2-Way Stop C 22.9 1116 0.00 C D 25.6 1148 0.00 D D 27.6 1170 0.00 D D 28.7 1188 0.00 D

2-Way Stop F 50.0 1462 0.00 F F 56.0 1498 0.00 F F 62.0 1523 0.00 F F 68.4 1546 0.00 F

2-Way Stop B 10.5 427 0.00 B B 10.5 435 0.00 B B 10.6 439 0.00 B B 10.6 446 0.00 B

2-Way Stop B 12.7 715 0.00 B B 13.0 739 0.00 B B 13.3 773 0.00 B B 13.5 791 0.00 B

Signal C 23.2 948 0.35 D C 27.9 963 0.36 D C 28.7 974 0.37 E C 30.3 988 0.38 E

Signal C 34.5 3164 0.80 F D 36.5 3267 0.85 F D 39.0 3402 0.86 E D 38.4 3514 0.88 F

4-Way Stop C 15.8 918 0.00 D C 16.9 946 0.00 D C 18.6 980 0.00 D C 19.6 1001 0.00 D

2-Way Stop B 12.5 900 0.00 B B 12.7 916 0.00 B B 12.8 926 0.00 B B 13.0 937 0.00 B

4-Way Stop B 14.5 989 0.00 A B 14.9 1004 0.00 A C 15.3 1016 0.00 A C 15.8 1031 0.00 A

Signal B 14.0 1217 0.45 D B 15.1 1247 0.46 D B 15.3 1287 0.48 D B 15.2 1309 0.48 D

Signal C 26.8 1737 0.49 E C 27.8 1758 0.49 E C 28.4 1780 0.49 E C 28.8 1802 0.50 E

Signal C 30.1 3027 0.87 C C 26.8 3080 0.90 C C 27.7 3134 0.92 C C 28.5 3174 0.93 C

Signal D 37.7 3781 0.88 F D 39.4 3828 0.90 F D 40.7 3879 0.91 F D 41.7 3929 0.93 F

4-Way Stop A 7.5 172 0.00 A A 7.5 176 0.00 A A 7.5 178 0.00 A A 7.5 180 0.00 A

4-Way Stop A 7.4 191 0.00 A A 7.5 210 0.00 A A 7.8 274 0.00 A A 8.0 329 0.00 A

2-Way Stop A 9.3 242 0.00 A A 9.3 253 0.00 A A 9.4 265 0.00 A A 9.4 278 0.00 A

Signal C 22.1 1323 0.47 D C 23.2 1341 0.48 D C 22.7 1358 0.48 D C 23.2 1375 0.49 D

2-Way Stop B 11.2 375 0.00 B B 11.3 379 0.00 B B 11.8 434 0.00 B B 12.3 483 0.00 B

2-Way Stop B 11.1 360 0.00 B B 11.2 371 0.00 B B 11.4 385 0.00 B B 11.5 393 0.00 B

Signal C 20.9 2113 0.54 C C 22.6 2141 0.55 C B 15.8 2215 0.59 D B 14.5 2288 0.67 D

Signal C 31.0 3212 0.77 C C 32.8 3253 0.73 C C 34.9 3342 0.80 C D 39.1 3431 0.81 D

Signal C 27.6 1412 0.47 D C 31.6 1434 0.47 E C 31.4 1455 0.48 E C 31.2 1477 0.49 E

Signal A 9.8 1381 0.40 B B 11.8 1400 0.40 A B 11.7 1419 0.41 A B 11.6 1437 0.42 A

Signal E 65.5 4387 0.95 F E 63.6 4447 0.95 F E 68.1 4507 0.96 F E 72.9 4567 0.97 F

Signal B 13.9 3297 0.64 A B 14.9 3344 0.70 B B 15.2 3388 0.71 B B 15.4 3436 0.72 B

2-Way Stop D 26.9 2878 0.00 D D 28.1 2948 0.00 D E 38.1 3027 0.00 E E 40.0 3082 0.00 E

Signal D 48.9 4065 0.99 D D 49.9 4154 0.99 D D 52.4 4213 1.00 E D 54.5 4274 1.02 E

Signal E 55.0 3993 0.88 E E 59.8 4134 0.89 E E 69.3 4373 1.03 F E 78.5 4509 1.09 F

Signal D 44.1 4090 0.94 D D 46.5 4222 0.95 D E 62.2 4435 1.11 E E 77.9 4572 1.17 F

Signal C 26.8 3758 0.99 E C 27.4 3821 0.99 E C 27.4 3932 1.01 E C 31.1 3992 1.03 E

Signal E 66.9 4057 1.02 E E 67.3 4126 1.01 E E 71.0 4238 1.03 E E 74.3 4302 1.06 E

Signal D 50.5 4469 0.97 E D 54.4 4544 0.97 E E 58.3 4658 1.01 E E 60.0 4729 1.02 F

Signal D 42.3 3899 0.85 E D 46.4 3961 0.87 E D 47.2 4036 0.87 E D 48.3 4109 0.89 E

Signal F 108.2 2882 0.90 F F 111.4 2984 0.89 F F 121.6 3099 0.95 F F 134.1 3208 0.95 F

Signal C 27.2 2712 0.64 C C 28.0 2752 0.64 C C 28.6 2783 0.65 C C 29.3 2818 0.66 D

2-Way Stop B 14.7 840 0.00 B B 14.8 850 0.00 B B 15.0 861 0.00 B C 15.1 875 0.00 C

2-Way Stop B 13.4 553 0.00 B B 14.0 599 0.00 B B 14.3 616 0.00 B B 14.4 620 0.00 B

4-Way Stop C 15.3 911 0.00 C C 16.3 946 0.00 C C 16.9 959 0.00 C C 17.2 968 0.00 C

Signal C 30.0 3191 0.76 E C 32.7 3253 0.77 E C 33.2 3296 0.78 E C 33.4 3341 0.79 E

2-Way Stop C 19.4 865 0.00 C C 19.7 876 0.00 C C 20.0 888 0.00 C C 20.5 906 0.00 C

4-Way Stop B 10.3 695 0.00 B B 10.8 744 0.00 B B 11.0 766 0.00 B B 11.2 780 0.00 B

4-Way Stop C 15.7 941 0.00 B C 16.1 952 0.00 B C 16.7 968 0.00 B C 17.6 990 0.00 B

Signal A 7.5 2662 0.58 E A 7.8 2699 0.61 E A 7.8 2731 0.61 E A 8.3 2768 0.62 E

Signal D 39.3 2109 0.76 E D 38.7 2144 0.77 D D 40.1 2196 0.79 E D 41.9 2232 0.81 D

4-Way Stop C 20.4 1059 0.00 B C 22.6 1087 0.00 B D 26.4 1123 0.00 B D 28.8 1146 0.00 B

2-Way Stop B 10.6 270 0.00 B B 10.6 275 0.00 B B 10.7 277 0.00 B B 10.7 280 0.00 B

Signal B 10.6 3391 0.77 E B 12.0 3452 0.77 E B 12.0 3554 0.79 E B 15.6 3606 0.81 E

Signal A 9.8 1662 0.32 C A 8.7 1777 0.34 C A 8.7 1990 0.37 C B 10.4 2103 0.41 C

Signal A 9.2 1080 0.38 C B 16.0 1105 0.35 E B 15.9 1146 0.37 E B 15.7 1166 0.38 E

Signal B 13.0 2048 0.36 E B 11.9 2139 0.38 E B 11.6 2258 0.39 E B 13.3 2359 0.41 E

2-Way Stop A 8.8 68 0.00 A A 8.9 91 0.00 A A 9.2 158 0.00 A A 9.5 214 0.00 A

29 - Phase II 31 - Phase III 33 - Phase IV27 - Phase I 

Build Roadway Configurations - PM Peak Hour

Urban Center
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No Intersection Name

Jurisdiction / 

Standard

1 NW 196th St & Richmond Beach Dr Shoreline / LOS D

2 NW 195th Pl & Richmond Beach Dr Shoreline / LOS D

3 NW 195th Pl & 24th Ave NW Shoreline / LOS D

4 NW 196th St NW & 20th Ave NW Shoreline / LOS D

5 NW 195th St & 15th Ave NW Shoreline / LOS D

6 N Richmond Beach Rd & 15th Drwy Shoreline / LOS D

7 NW 190th St & N Richmond Beach Rd Shoreline / LOS D

8 N Richmond Beach Rd & 8th Ave NW Shoreline / LOS D

9 N Richmond Beach Rd & 3rd Ave NW Shoreline / LOS D

10 N Richmond Beach Rd & Dayton Ave N Shoreline / LOS D

11 N Richmond Beach Rd & Fremont Ave N Shoreline / LOS D

12 244th St SW & 100th Ave W Shoreline / LOS D

13 244th St SW & Firdale Ave Shoreline / LOS D

14 244th St SW & 3rd Ave NW Shoreline / LOS D

15 244th St SW & Fremont Ave N Shoreline / LOS D

16 N 175th St & 6th Ave NW Shoreline / LOS D

17 St Luke Pl N & Dayton Ave N Shoreline / LOS D

18 N 175th St & Fremont Ave N Shoreline / LOS D

19 N 175th St & Meridian Ave N Shoreline / LOS D

20 Carlyle Hall Rd & Dayton Ave N Shoreline / LOS D

21 N Innis Arden Wy & Greenwood Ave N Shoreline / LOS D

22 N 160th St & Greenwood Ave N Shoreline / LOS D

23 N 160th St & Dayton Ave N Shoreline / LOS D

24 N 155th St & Westminster Way N Shoreline / LOS D

25 N 145th St & Greenwood Ave N Shoreline / LOS D

26 NE 145th St & 5th Ave NE Shoreline / LOS D

27 238th St SW & Timber Ln Woodway / LOS A

28 238th St SW & 114th Ave W Woodway / LOS A

29 S Dogwood Ln & Woodway Park Rd Woodway / LOS A

30 100th Ave W & 238th St SW Edmonds / LOS C

31 228th St SW & 95th Pl W Edmonds / LOS C

32 Pine St & 3rd Ave S Edmonds / LOS C

33 Edmonds Way & 95th Pl W WSDOT / LOS D

34 SR 104 & 100th Ave W WSDOT / LOS D

35 244th St SW (WB) & Edmonds Way (SB) WSDOT / LOS D

36 244th St SW (EB) & Edmonds Way (SB) WSDOT / LOS D

37 244th St SW & Meridian Ave N WSDOT / LOS D

38 244th St SW & I-5 SB Off-Ramp WSDOT / LOS D

39 228th St SW & SR 99 WSDOT / LOS E

40 244th St SW & SR 99 WSDOT / LOS E

41 N 185th St & SR 99 WSDOT / LOS E

42 N 175th St & SR 99 WSDOT / LOS E

43 N 160th St & SR 99 WSDOT / LOS E

44 N 155th St & SR 99 WSDOT / LOS E

45 N 145th St & SR 99 WSDOT / LOS E

46 N 130th St & SR 99 WSDOT / LOS E

47 N 175th St & I-5 SB Off-Ramp WSDOT / LOS D

48 N 130th St & 5th Ave NE Seattle / LOS D

49 NW 200th St & 8th Ave NW Shoreline / LOS D

50 NW 200th St & 3rd Ave NW Shoreline / LOS D

51 NW 200th St & Fremont Ave N Shoreline / LOS D

52 N 200th St & SR 99 Shoreline / LOS D

53 NW 195th St & 8th Ave NW Shoreline / LOS D

54 NW 195th St & 3rd Ave NW Shoreline / LOS D

55 NW 195th St & Fremont Ave N Shoreline / LOS D

56 N 192nd St & SR 99 Shoreline / LOS D

57 N 185th St & Meridian Ave N Shoreline / LOS D

58 N 172nd St & Dayton Ave N Shoreline / LOS D

59 N 165th St & Fremont Ave N Shoreline / LOS D

60 N 165th St & SR 99 Shoreline / LOS D

61 N 185th St & Linden Ave N Shoreline / LOS D

62 N 185th St & Midvale Ave N Shoreline / LOS D

63 N 175th St & Midvale Ave N Shoreline / LOS D

64 PW 2nd Access Road & 116th Ave W Woodway / LOS A

Scenario

Control Type LOS

Average 

Delay TEV V/C
3

Thru 

LOS LOS

Average 

Delay TEV V/C
3

Thru 

LOS LOS

Average 

Delay TEV V/C
3

Thru 

LOS LOS

Average 

Delay TEV V/C
3

Thru 

LOS

2-Way Stop A 9.9 393 0.00 A B 11.3 630 0.00 B B 15.0 916 0.00 B C 17.5 1021 0.00 C

2-Way Stop A 8.8 62 0.00 A A 8.9 65 0.00 A A 8.9 69 0.00 A A 8.9 69 0.00 A

2-Way Stop B 12.6 445 0.00 B C 15.0 680 0.00 C C 20.9 965 0.00 C C 24.0 1071 0.00 C

4-Way Stop B 12.5 1086 0.00 D C 16.5 1326 0.00 E D 30.7 1619 0.00 F E 40.3 1734 0.00 F

2-Way Stop D 28.1 1226 0.00 D E 43.2 1446 0.00 E F 108.7 1735 0.00 F F 160.5 1851 0.00 F

4-Way Stop B 12.6 1241 0.00 B C 15.5 1437 0.00 B C 24.7 1716 0.00 B D 31.8 1831 0.00 B

2-Way Stop B 11.3 1294 0.00 B B 11.1 1465 0.00 B B 10.5 1736 0.00 B B 10.2 1852 0.00 B

Signal D 35.6 1846 0.58 E D 39.8 2010 0.61 E D 38.1 2255 0.67 E D 39.7 2366 0.68 E

Signal A 7.8 1862 0.50 C A 7.8 2021 0.54 C A 9.8 2267 0.60 C B 10.9 2381 0.62 C

Signal B 14.3 1863 0.43 B B 14.0 1998 0.50 A B 15.5 2219 0.50 B B 14.7 2303 0.52 B

Signal C 34.8 1900 0.58 E D 35.3 2014 0.61 E C 31.9 2218 0.66 E C 32.9 2293 0.67 E

2-Way Stop C 19.6 776 0.00 C C 21.4 801 0.00 C D 25.0 842 0.00 D D 27.3 864 0.00 D

2-Way Stop B 11.4 994 0.00 B B 11.5 1024 0.00 B B 11.7 1065 0.00 B B 11.8 1089 0.00 B

2-Way Stop C 21.4 1119 0.00 C C 22.6 1151 0.00 C C 24.5 1196 0.00 C D 25.7 1222 0.00 D

2-Way Stop F 50.3 1465 0.00 F F 56.3 1501 0.00 F F 65.8 1549 0.00 F F 73.6 1579 0.00 F

2-Way Stop B 10.5 427 0.00 B B 10.5 435 0.00 B B 10.6 439 0.00 B B 10.6 446 0.00 B

2-Way Stop B 12.7 715 0.00 B B 13.0 742 0.00 B B 13.3 768 0.00 B B 13.4 784 0.00 B

Signal C 21.5 948 0.35 D C 21.3 961 0.35 D C 25.6 974 0.36 E C 27.6 987 0.38 E

Signal D 36.0 3151 0.80 F D 35.8 3272 0.83 F D 35.6 3390 0.86 E D 39.4 3481 0.87 F

4-Way Stop C 15.8 919 0.00 D C 17.0 949 0.00 D C 18.4 976 0.00 D C 19.2 995 0.00 D

2-Way Stop B 12.5 900 0.00 B B 12.7 916 0.00 B B 12.8 926 0.00 B B 13.0 937 0.00 B

4-Way Stop B 14.5 988 0.00 A B 14.9 1004 0.00 A C 15.3 1016 0.00 A C 15.8 1029 0.00 A

Signal B 14.3 1217 0.45 D B 14.3 1250 0.46 D B 14.2 1283 0.48 D B 15.4 1303 0.48 D

Signal C 26.8 1737 0.49 E C 27.1 1758 0.49 E C 27.4 1780 0.50 E C 28.8 1802 0.50 E

Signal C 30.2 3027 0.87 C C 32.2 3083 0.77 D C 32.2 3130 0.79 D C 34.5 3173 0.79 E

Signal D 37.7 3781 0.88 F D 38.6 3834 0.90 F D 39.9 3883 0.92 F D 41.4 3923 0.92 F

4-Way Stop A 7.5 181 0.00 A A 7.5 197 0.00 A A 7.6 206 0.00 A A 7.6 210 0.00 A

4-Way Stop A 7.4 186 0.00 A A 7.5 198 0.00 A A 7.5 206 0.00 A A 7.5 210 0.00 A

2-Way Stop A 9.3 239 0.00 A A 9.3 249 0.00 A A 9.3 256 0.00 A A 9.3 261 0.00 A

Signal C 21.9 1325 0.47 D C 21.5 1341 0.48 D C 21.4 1358 0.49 D C 23.1 1375 0.49 D

2-Way Stop B 11.2 375 0.00 B B 11.3 380 0.00 B B 11.3 385 0.00 B B 11.4 389 0.00 B

2-Way Stop B 11.0 355 0.00 B B 11.1 364 0.00 B B 11.3 375 0.00 B B 11.3 381 0.00 B

Signal C 21.0 2113 0.54 C C 20.5 2142 0.55 C C 20.1 2166 0.56 C C 21.3 2193 0.57 C

Signal C 31.0 3213 0.77 C C 32.8 3254 0.79 C C 33.6 3292 0.80 C C 33.7 3333 0.80 C

Signal C 27.6 1412 0.47 D C 27.8 1434 0.48 D C 26.6 1457 0.48 D C 30.3 1481 0.49 E

Signal A 9.8 1381 0.40 B A 9.2 1400 0.40 B A 7.8 1419 0.41 A A 9.3 1436 0.42 B

Signal E 65.5 4387 0.95 F E 70.0 4447 0.96 F E 76.0 4509 0.97 F F 83.1 4570 0.98 F

Signal B 13.9 3297 0.64 A B 13.8 3344 0.65 A B 13.9 3390 0.66 A B 14.9 3438 0.67 B

2-Way Stop D 27.0 2880 0.00 D D 28.2 2949 0.00 D D 29.7 3025 0.00 D D 31.2 3096 0.00 D

Signal D 48.9 4067 0.99 D D 50.4 4156 1.01 D D 54.0 4258 1.04 D E 56.0 4349 1.05 D

Signal D 52.5 3989 0.88 E E 55.5 4125 0.90 E E 70.4 4351 1.03 E E 74.7 4453 1.06 F

Signal D 46.1 4087 0.91 D D 54.6 4214 0.99 E E 65.6 4414 1.16 F E 72.5 4513 1.14 F

Signal C 26.6 3767 0.99 E C 28.4 3807 1.01 E C 29.0 3923 1.03 E C 31.2 3967 1.03 E

Signal E 68.2 4066 1.02 E E 71.2 4112 1.04 E E 75.5 4229 1.06 E E 73.1 4277 1.05 E

Signal D 51.2 4479 0.97 E D 51.9 4529 0.97 E E 60.3 4650 1.02 E E 58.4 4705 1.02 E

Signal D 43.1 3900 0.85 E D 43.0 3956 0.86 E D 43.6 4029 0.90 E D 47.9 4092 0.88 E

Signal F 107.9 2868 0.90 F F 108.8 2989 0.93 F F 120.3 3086 0.97 F F 127.0 3177 0.96 F

Signal C 27.2 2712 0.64 C C 26.5 2751 0.64 C C 27.2 2783 0.65 C C 29.3 2818 0.66 D

2-Way Stop C 15.0 872 0.00 C C 15.3 899 0.00 C C 15.8 940 0.00 C C 16.2 962 0.00 C

2-Way Stop B 13.0 526 0.00 B B 13.3 551 0.00 B B 13.6 577 0.00 B B 13.8 597 0.00 B

4-Way Stop C 15.3 910 0.00 C C 16.3 945 0.00 C C 17.3 974 0.00 C C 18.5 999 0.00 C

Signal C 30.0 3190 0.76 E C 30.9 3250 0.78 E C 32.3 3314 0.79 E C 34.9 3382 0.81 F

2-Way Stop C 20.2 897 0.00 C C 21.0 927 0.00 C C 22.2 967 0.00 C C 22.9 991 0.00 C

4-Way Stop A 10.0 667 0.00 B B 10.3 697 0.00 B B 10.8 733 0.00 B B 11.3 768 0.00 B

4-Way Stop C 15.7 941 0.00 B C 16.1 953 0.00 B C 16.8 972 0.00 B C 18.2 1001 0.00 B

Signal A 7.5 2662 0.58 E A 7.6 2698 0.59 E A 7.8 2730 0.60 E A 7.9 2765 0.62 E

Signal D 38.3 2109 0.76 D D 40.3 2144 0.78 E D 38.9 2196 0.77 D D 40.8 2227 0.81 D

4-Way Stop C 20.4 1060 0.00 B C 22.8 1090 0.00 B D 26.0 1119 0.00 B D 28.0 1140 0.00 B

2-Way Stop B 10.6 270 0.00 B B 10.6 275 0.00 B B 10.7 277 0.00 B B 10.7 280 0.00 B

Signal B 10.8 3400 0.77 E A 8.2 3438 0.78 E A 10.0 3545 0.80 E B 14.2 3585 0.80 E

Signal A 9.3 1659 0.31 C A 8.5 1771 0.34 C A 8.9 1968 0.37 C A 9.3 2039 0.39 C

Signal A 8.8 1079 0.38 C A 9.3 1105 0.39 C B 14.1 1146 0.37 E B 16.2 1162 0.37 E

Signal B 13.5 2035 0.36 E B 12.6 2144 0.39 E B 11.4 2246 0.39 E B 10.6 2326 0.41 E

2-Way Stop A 0.0 51 0.00 A A 0.0 54 0.00 A A 0.0 54 0.00 A A 0.0 55 0.00 A

36 - Phase II34 - Phase I

Urban Village

40 - Phase IV

Existing Roadway Configurations - PM Peak Hour

38 - Phase III
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No Intersection Name

Jurisdiction / 

Standard

1 NW 196th St & Richmond Beach Dr Shoreline / LOS D

2 NW 195th Pl & Richmond Beach Dr Shoreline / LOS D

3 NW 195th Pl & 24th Ave NW Shoreline / LOS D

4 NW 196th St NW & 20th Ave NW Shoreline / LOS D

5 NW 195th St & 15th Ave NW Shoreline / LOS D

6 N Richmond Beach Rd & 15th Drwy Shoreline / LOS D

7 NW 190th St & N Richmond Beach Rd Shoreline / LOS D

8 N Richmond Beach Rd & 8th Ave NW Shoreline / LOS D

9 N Richmond Beach Rd & 3rd Ave NW Shoreline / LOS D

10 N Richmond Beach Rd & Dayton Ave N Shoreline / LOS D

11 N Richmond Beach Rd & Fremont Ave N Shoreline / LOS D

12 244th St SW & 100th Ave W Shoreline / LOS D

13 244th St SW & Firdale Ave Shoreline / LOS D

14 244th St SW & 3rd Ave NW Shoreline / LOS D

15 244th St SW & Fremont Ave N Shoreline / LOS D

16 N 175th St & 6th Ave NW Shoreline / LOS D

17 St Luke Pl N & Dayton Ave N Shoreline / LOS D

18 N 175th St & Fremont Ave N Shoreline / LOS D

19 N 175th St & Meridian Ave N Shoreline / LOS D

20 Carlyle Hall Rd & Dayton Ave N Shoreline / LOS D

21 N Innis Arden Wy & Greenwood Ave N Shoreline / LOS D

22 N 160th St & Greenwood Ave N Shoreline / LOS D

23 N 160th St & Dayton Ave N Shoreline / LOS D

24 N 155th St & Westminster Way N Shoreline / LOS D

25 N 145th St & Greenwood Ave N Shoreline / LOS D

26 NE 145th St & 5th Ave NE Shoreline / LOS D

27 238th St SW & Timber Ln Woodway / LOS A

28 238th St SW & 114th Ave W Woodway / LOS A

29 S Dogwood Ln & Woodway Park Rd Woodway / LOS A

30 100th Ave W & 238th St SW Edmonds / LOS C

31 228th St SW & 95th Pl W Edmonds / LOS C

32 Pine St & 3rd Ave S Edmonds / LOS C

33 Edmonds Way & 95th Pl W WSDOT / LOS D

34 SR 104 & 100th Ave W WSDOT / LOS D

35 244th St SW (WB) & Edmonds Way (SB) WSDOT / LOS D

36 244th St SW (EB) & Edmonds Way (SB) WSDOT / LOS D

37 244th St SW & Meridian Ave N WSDOT / LOS D

38 244th St SW & I-5 SB Off-Ramp WSDOT / LOS D

39 228th St SW & SR 99 WSDOT / LOS E

40 244th St SW & SR 99 WSDOT / LOS E

41 N 185th St & SR 99 WSDOT / LOS E

42 N 175th St & SR 99 WSDOT / LOS E

43 N 160th St & SR 99 WSDOT / LOS E

44 N 155th St & SR 99 WSDOT / LOS E

45 N 145th St & SR 99 WSDOT / LOS E

46 N 130th St & SR 99 WSDOT / LOS E

47 N 175th St & I-5 SB Off-Ramp WSDOT / LOS D

48 N 130th St & 5th Ave NE Seattle / LOS D

49 NW 200th St & 8th Ave NW Shoreline / LOS D

50 NW 200th St & 3rd Ave NW Shoreline / LOS D

51 NW 200th St & Fremont Ave N Shoreline / LOS D

52 N 200th St & SR 99 Shoreline / LOS D

53 NW 195th St & 8th Ave NW Shoreline / LOS D

54 NW 195th St & 3rd Ave NW Shoreline / LOS D

55 NW 195th St & Fremont Ave N Shoreline / LOS D

56 N 192nd St & SR 99 Shoreline / LOS D

57 N 185th St & Meridian Ave N Shoreline / LOS D

58 N 172nd St & Dayton Ave N Shoreline / LOS D

59 N 165th St & Fremont Ave N Shoreline / LOS D

60 N 165th St & SR 99 Shoreline / LOS D

61 N 185th St & Linden Ave N Shoreline / LOS D

62 N 185th St & Midvale Ave N Shoreline / LOS D

63 N 175th St & Midvale Ave N Shoreline / LOS D

64 PW 2nd Access Road & 116th Ave W Woodway / LOS A

Scenario

Control Type LOS

Average 

Delay TEV V/C
3

Thru 

LOS LOS

Average 

Delay TEV V/C
3

Thru 

LOS LOS

Average 

Delay TEV V/C
3

Thru 

LOS LOS

Average 

Delay TEV V/C
3

Thru 

LOS

2-Way Stop B 10.5 391 0.00 B B 12.5 609 0.00 B C 15.1 835 0.00 C C 15.9 891 0.00 C

2-Way Stop A 8.8 62 0.00 A A 8.9 65 0.00 A A 8.9 69 0.00 A A 8.9 69 0.00 A

2-Way Stop B 10.8 443 0.00 B B 11.7 658 0.00 B B 13.3 884 0.00 B B 13.7 941 0.00 B

Signal C 25.1 1083 0.47 C C 27.6 1303 0.57 C D 47.2 1536 0.64 F D 37.1 1601 0.70 D

Signal C 29.7 1220 0.46 E C 30.4 1435 0.54 E B 19.7 1671 0.62 E C 32.8 1737 0.64 E

Signal B 18.6 1235 0.45 E B 19.9 1431 0.53 E C 27.8 1661 0.62 E C 26.0 1730 0.64 E

RI/RO B 10.5 1289 0.00 B B 10.2 1460 0.00 B A 9.6 1678 0.00 A A 9.4 1747 0.00 A

Signal C 30.4 1852 0.59 E C 27.2 2103 0.62 F C 27.0 2325 0.69 E C 26.5 2404 0.71 E

Signal C 33.7 1889 0.76 D D 41.1 2066 0.76 E C 34.5 2261 0.81 E D 46.8 2346 0.83 E

Signal B 12.1 1862 0.43 A B 15.1 1998 0.50 B B 13.6 2177 0.49 B B 14.9 2251 0.50 B

Signal C 34.7 1899 0.58 E C 32.6 2015 0.60 E D 37.3 2203 0.66 E C 31.9 2276 0.67 E

2-Way Stop C 17.5 744 0.00 C C 17.8 752 0.00 C C 20.2 793 0.00 C C 20.0 796 0.00 C

2-Way Stop B 11.4 964 0.00 B B 11.4 975 0.00 B B 11.5 1016 0.00 B B 11.6 1021 0.00 B

2-Way Stop C 23.0 1117 0.00 C D 25.8 1149 0.00 D C 24.9 1169 0.00 C D 25.1 1174 0.00 D

2-Way Stop F 50.1 1463 0.00 F F 56.1 1499 0.00 F F 62.0 1522 0.00 F F 67.6 1537 0.00 F

2-Way Stop B 10.5 427 0.00 B B 10.5 435 0.00 B B 10.6 437 0.00 B B 10.6 445 0.00 B

2-Way Stop B 12.7 714 0.00 B B 13.0 741 0.00 B B 13.3 769 0.00 B B 13.5 790 0.00 B

Signal C 25.8 948 0.36 E C 26.6 962 0.36 E C 21.6 974 0.36 D C 25.7 987 0.38 E

Signal C 34.8 3159 0.80 F D 36.4 3278 0.85 F D 36.1 3375 0.86 E D 39.7 3491 0.87 F

4-Way Stop C 15.7 917 0.00 D C 16.9 947 0.00 D C 18.4 976 0.00 D C 19.7 999 0.00 D

2-Way Stop B 12.5 900 0.00 B B 12.7 916 0.00 B B 12.7 924 0.00 B B 12.9 935 0.00 B

4-Way Stop B 14.5 988 0.00 A B 14.9 1004 0.00 A C 15.3 1016 0.00 A C 15.7 1028 0.00 A

Signal B 14.6 1215 0.44 D B 14.6 1249 0.46 D B 14.8 1283 0.48 D B 15.0 1307 0.48 D

Signal C 28.0 1737 0.48 E C 27.8 1758 0.49 E C 27.3 1780 0.50 E C 28.8 1802 0.50 E

Signal C 26.6 3025 0.88 C C 26.6 3082 0.90 C C 32.2 3130 0.79 D C 28.7 3175 0.93 C

Signal D 38.3 3781 0.88 F D 39.4 3830 0.90 F D 39.7 3878 0.92 F D 41.5 3925 0.93 F

4-Way Stop A 7.5 172 0.00 A A 7.5 176 0.00 A A 7.5 178 0.00 A A 7.5 180 0.00 A

4-Way Stop A 7.4 192 0.00 A A 7.5 209 0.00 A A 7.8 272 0.00 A A 8.0 321 0.00 A

2-Way Stop A 9.3 243 0.00 A A 9.3 254 0.00 A A 9.4 265 0.00 A A 9.4 269 0.00 A

Signal C 23.8 1323 0.47 D C 23.2 1341 0.48 D C 21.6 1358 0.49 D C 23.1 1375 0.49 D

2-Way Stop B 11.2 375 0.00 B B 11.3 379 0.00 B B 11.8 430 0.00 B B 12.3 477 0.00 B

2-Way Stop B 11.1 360 0.00 B B 11.2 370 0.00 B B 11.4 385 0.00 B B 11.5 391 0.00 B

Signal C 22.1 2113 0.54 C C 22.6 2141 0.55 C B 13.3 2213 0.59 D B 12.9 2284 0.64 D

Signal C 31.9 3212 0.77 C C 32.8 3253 0.73 C D 49.6 3340 0.72 D C 33.5 3426 0.81 C

Signal C 31.7 1412 0.47 E C 31.6 1437 0.47 E C 28.3 1457 0.48 D C 31.4 1474 0.49 E

Signal B 11.3 1381 0.39 A B 11.7 1400 0.40 A A 9.1 1423 0.41 B B 10.6 1438 0.42 A

Signal E 58.8 4387 0.94 E E 63.9 4450 0.95 F E 75.7 4513 0.97 F F 82.5 4565 0.98 F

Signal B 14.5 3297 0.69 B B 14.9 3347 0.70 B B 13.9 3394 0.66 A B 15.4 3434 0.72 B

2-Way Stop D 26.9 2879 0.00 D D 28.1 2944 0.00 D D 34.8 3021 0.00 D E 36.4 3070 0.00 E

Signal D 48.0 4065 0.96 D D 50.1 4153 0.98 D D 53.1 4218 1.03 D D 53.8 4258 1.02 D

Signal E 55.4 3991 0.88 E E 59.4 4126 0.89 E E 69.2 4334 1.03 E E 68.8 4437 1.05 F

Signal D 38.5 4084 0.92 D D 47.1 4213 0.95 D E 67.3 4405 1.16 F E 74.2 4501 1.14 F

Signal C 27.5 3757 0.98 E C 28.0 3803 0.99 E C 28.9 3930 1.03 E C 33.5 3949 1.03 E

Signal E 66.4 4056 1.00 F E 66.9 4108 1.01 E E 77.2 4236 1.06 E E 71.5 4259 1.05 E

Signal D 49.7 4469 0.96 E D 54.0 4526 0.97 E E 61.1 4656 1.03 E E 56.6 4686 1.00 F

Signal D 45.6 3900 0.84 E D 46.2 3955 0.87 E D 44.4 4031 0.90 E D 48.0 4088 0.90 E

Signal F 103.2 2872 0.86 F F 111.7 2991 0.89 F F 121.1 3071 0.97 F F 126.3 3189 0.96 F

Signal C 27.4 2714 0.63 C C 27.9 2750 0.64 C C 27.2 2783 0.65 C C 29.1 2818 0.66 D

2-Way Stop B 14.7 840 0.00 B B 14.8 850 0.00 B C 15.3 891 0.00 C C 15.3 894 0.00 C

2-Way Stop B 13.4 554 0.00 B B 14.0 598 0.00 B B 13.8 587 0.00 B B 13.9 592 0.00 B

4-Way Stop C 15.3 910 0.00 C C 16.3 945 0.00 C C 16.9 961 0.00 C C 17.3 969 0.00 C

Signal C 31.3 3190 0.75 E C 32.5 3250 0.77 E C 31.8 3302 0.76 E C 33.5 3333 0.79 E

2-Way Stop C 19.4 865 0.00 C C 19.8 877 0.00 C C 20.8 918 0.00 C C 21.0 924 0.00 C

4-Way Stop B 10.3 695 0.00 B B 10.8 743 0.00 B B 10.8 742 0.00 B B 10.8 746 0.00 B

4-Way Stop C 15.7 941 0.00 B C 16.1 953 0.00 B C 16.8 972 0.00 B C 17.3 983 0.00 B

Signal A 8.0 2662 0.60 E A 7.8 2698 0.61 E A 7.8 2730 0.60 E A 7.9 2765 0.62 E

Signal D 37.7 2112 0.76 D D 38.7 2146 0.77 D D 41.0 2188 0.76 E D 40.9 2222 0.80 D

4-Way Stop C 20.3 1058 0.00 B C 22.6 1088 0.00 B D 26.0 1119 0.00 B D 29.3 1146 0.00 B

2-Way Stop B 10.6 270 0.00 B B 10.6 275 0.00 B B 10.7 277 0.00 B B 10.7 283 0.00 B

Signal B 11.8 3390 0.76 E B 11.7 3434 0.77 E A 8.3 3552 0.80 E B 14.9 3567 0.80 E

Signal A 9.0 1659 0.31 C A 9.0 1769 0.33 C A 9.1 1952 0.37 C A 8.9 2022 0.38 C

Signal B 15.0 1083 0.35 E B 15.9 1106 0.35 E B 14.0 1138 0.37 E B 16.1 1156 0.37 E

Signal B 12.6 2043 0.36 E B 11.8 2149 0.39 E B 12.0 2231 0.39 E B 10.4 2336 0.41 E

2-Way Stop A 8.8 68 0.00 A A 8.9 92 0.00 A A 9.2 156 0.00 A A 9.4 206 0.00 A

37 - Phase II

Urban Village

39 - Phase III 41 - Phase IV

Build Roadway Configurations - PM Peak Hour

35 - Phase I
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No Intersection Name

Jurisdiction / 

Standard

1 NW 196th St & Richmond Beach Dr Shoreline / LOS D

2 NW 195th Pl & Richmond Beach Dr Shoreline / LOS D

3 NW 195th Pl & 24th Ave NW Shoreline / LOS D

4 NW 196th St NW & 20th Ave NW Shoreline / LOS D

5 NW 195th St & 15th Ave NW Shoreline / LOS D

6 N Richmond Beach Rd & 15th Drwy Shoreline / LOS D

7 NW 190th St & N Richmond Beach Rd Shoreline / LOS D

8 N Richmond Beach Rd & 8th Ave NW Shoreline / LOS D

9 N Richmond Beach Rd & 3rd Ave NW Shoreline / LOS D

10 N Richmond Beach Rd & Dayton Ave N Shoreline / LOS D

11 N Richmond Beach Rd & Fremont Ave N Shoreline / LOS D

12 244th St SW & 100th Ave W Shoreline / LOS D

13 244th St SW & Firdale Ave Shoreline / LOS D

14 244th St SW & 3rd Ave NW Shoreline / LOS D

15 244th St SW & Fremont Ave N Shoreline / LOS D

16 N 175th St & 6th Ave NW Shoreline / LOS D

17 St Luke Pl N & Dayton Ave N Shoreline / LOS D

18 N 175th St & Fremont Ave N Shoreline / LOS D

19 N 175th St & Meridian Ave N Shoreline / LOS D

20 Carlyle Hall Rd & Dayton Ave N Shoreline / LOS D

21 N Innis Arden Wy & Greenwood Ave N Shoreline / LOS D

22 N 160th St & Greenwood Ave N Shoreline / LOS D

23 N 160th St & Dayton Ave N Shoreline / LOS D

24 N 155th St & Westminster Way N Shoreline / LOS D

25 N 145th St & Greenwood Ave N Shoreline / LOS D

26 NE 145th St & 5th Ave NE Shoreline / LOS D

27 238th St SW & Timber Ln Woodway / LOS A

28 238th St SW & 114th Ave W Woodway / LOS A

29 S Dogwood Ln & Woodway Park Rd Woodway / LOS A

30 100th Ave W & 238th St SW Edmonds / LOS C

31 228th St SW & 95th Pl W Edmonds / LOS C

32 Pine St & 3rd Ave S Edmonds / LOS C

33 Edmonds Way & 95th Pl W WSDOT / LOS D

34 SR 104 & 100th Ave W WSDOT / LOS D

35 244th St SW (WB) & Edmonds Way (SB) WSDOT / LOS D

36 244th St SW (EB) & Edmonds Way (SB) WSDOT / LOS D

37 244th St SW & Meridian Ave N WSDOT / LOS D

38 244th St SW & I-5 SB Off-Ramp WSDOT / LOS D

39 228th St SW & SR 99 WSDOT / LOS E

40 244th St SW & SR 99 WSDOT / LOS E

41 N 185th St & SR 99 WSDOT / LOS E

42 N 175th St & SR 99 WSDOT / LOS E

43 N 160th St & SR 99 WSDOT / LOS E

44 N 155th St & SR 99 WSDOT / LOS E

45 N 145th St & SR 99 WSDOT / LOS E

46 N 130th St & SR 99 WSDOT / LOS E

47 N 175th St & I-5 SB Off-Ramp WSDOT / LOS D

48 N 130th St & 5th Ave NE Seattle / LOS D

49 NW 200th St & 8th Ave NW Shoreline / LOS D

50 NW 200th St & 3rd Ave NW Shoreline / LOS D

51 NW 200th St & Fremont Ave N Shoreline / LOS D

52 N 200th St & SR 99 Shoreline / LOS D

53 NW 195th St & 8th Ave NW Shoreline / LOS D

54 NW 195th St & 3rd Ave NW Shoreline / LOS D

55 NW 195th St & Fremont Ave N Shoreline / LOS D

56 N 192nd St & SR 99 Shoreline / LOS D

57 N 185th St & Meridian Ave N Shoreline / LOS D

58 N 172nd St & Dayton Ave N Shoreline / LOS D

59 N 165th St & Fremont Ave N Shoreline / LOS D

60 N 165th St & SR 99 Shoreline / LOS D

61 N 185th St & Linden Ave N Shoreline / LOS D

62 N 185th St & Midvale Ave N Shoreline / LOS D

63 N 175th St & Midvale Ave N Shoreline / LOS D

64 PW 2nd Access Road & 116th Ave W Woodway / LOS A

Scenario

Control Type LOS

Average 

Delay TEV V/C
3

Thru 

LOS LOS

Average 

Delay TEV V/C
3

Thru 

LOS LOS

Average 

Delay TEV V/C
3

Thru 

LOS LOS

Average 

Delay TEV V/C
3

Thru 

LOS

2-Way Stop A 8.9 98 0.00 A A 8.9 100 0.00 A A 8.9 101 0.00 A A 8.9 101 0.00 A

2-Way Stop A 8.8 60 0.00 A A 8.8 60 0.00 A A 8.9 63 0.00 A A 8.9 63 0.00 A

2-Way Stop A 9.8 152 0.00 A A 9.8 155 0.00 A A 9.8 156 0.00 A A 9.8 157 0.00 A

4-Way Stop A 9.8 793 0.00 C A 9.9 804 0.00 C B 10.0 813 0.00 C B 10.1 822 0.00 C

2-Way Stop C 18.2 935 0.00 C C 18.5 947 0.00 C C 18.9 959 0.00 C C 19.1 969 0.00 C

4-Way Stop A 9.9 961 0.00 B B 10.0 974 0.00 B B 10.1 986 0.00 B B 10.2 997 0.00 B

2-Way Stop B 10.9 1032 0.00 B B 11.0 1045 0.00 B B 11.0 1058 0.00 B B 11.1 1070 0.00 B

Signal D 35.5 1615 0.54 E D 38.4 1642 0.54 E D 40.8 1658 0.55 E D 40.7 1679 0.55 E

Signal A 7.2 1635 0.45 C A 7.9 1660 0.46 C A 6.6 1675 0.46 C A 7.4 1699 0.47 C

Signal B 12.5 1656 0.43 A B 13.4 1676 0.40 A B 13.6 1695 0.40 A B 13.6 1716 0.41 A

Signal C 32.6 1710 0.54 E C 33.7 1728 0.54 E C 34.3 1749 0.55 E C 34.1 1769 0.56 E

2-Way Stop C 17.6 745 0.00 C C 17.8 753 0.00 C C 18.2 764 0.00 C C 18.5 774 0.00 C

2-Way Stop B 11.4 965 0.00 B B 11.4 976 0.00 B B 11.5 987 0.00 B B 11.5 999 0.00 B

2-Way Stop C 20.6 1090 0.00 C C 21.0 1103 0.00 C C 21.6 1118 0.00 C C 22.1 1132 0.00 C

2-Way Stop E 47.6 1436 0.00 E F 51.1 1453 0.00 F F 55.6 1471 0.00 F F 60.3 1489 0.00 F

2-Way Stop B 10.5 424 0.00 B B 10.5 429 0.00 B B 10.5 434 0.00 B B 10.6 441 0.00 B

2-Way Stop B 12.5 699 0.00 B B 12.7 708 0.00 B B 12.8 716 0.00 B B 12.8 726 0.00 B

Signal B 19.5 946 0.35 D C 21.0 958 0.36 D C 21.8 968 0.36 D C 20.9 981 0.37 D

Signal C 34.8 3048 0.78 F C 34.2 3087 0.79 E D 37.7 3124 0.80 E D 36.4 3161 0.80 F

4-Way Stop C 15.2 903 0.00 D C 15.6 916 0.00 D C 16.0 926 0.00 D C 16.5 939 0.00 D

2-Way Stop B 12.5 899 0.00 B B 12.6 913 0.00 B B 12.6 922 0.00 B B 12.8 933 0.00 B

4-Way Stop B 14.5 987 0.00 A B 14.9 1002 0.00 A C 15.2 1013 0.00 A C 15.6 1025 0.00 A

Signal B 13.1 1201 0.45 C B 14.2 1217 0.45 D B 14.3 1232 0.46 D B 14.2 1247 0.46 D

Signal C 25.5 1737 0.49 E C 27.0 1758 0.49 E C 27.4 1780 0.50 E C 27.1 1802 0.50 E

Signal C 29.4 3016 0.76 D C 31.1 3058 0.88 C C 32.5 3092 0.78 D C 32.8 3130 0.79 D

Signal D 36.7 3780 0.90 F D 38.4 3828 0.90 F D 39.6 3874 0.92 F D 40.7 3920 0.94 F

4-Way Stop A 7.5 170 0.00 A A 7.5 172 0.00 A A 7.5 174 0.00 A A 7.5 176 0.00 A

4-Way Stop A 7.4 176 0.00 A A 7.4 177 0.00 A A 7.4 179 0.00 A A 7.4 181 0.00 A

2-Way Stop A 9.6 232 0.00 A A 9.6 235 0.00 A A 9.6 238 0.00 A A 9.6 241 0.00 A

Signal C 21.5 1323 0.48 D C 21.7 1341 0.48 D C 21.4 1358 0.49 D C 21.7 1375 0.49 D

2-Way Stop B 11.2 375 0.00 B B 11.3 378 0.00 B B 11.3 383 0.00 B B 11.4 387 0.00 B

2-Way Stop B 10.9 351 0.00 B B 11.0 355 0.00 B B 11.1 362 0.00 B B 11.1 367 0.00 B

Signal C 22.1 2113 0.57 C C 20.5 2140 0.55 C C 20.1 2164 0.56 C B 19.8 2191 0.58 C

Signal C 32.1 3212 0.79 C C 32.9 3252 0.79 C C 33.6 3290 0.80 C C 34.4 3331 0.81 C

Signal C 24.5 1407 0.47 D C 27.8 1426 0.47 D C 28.4 1442 0.48 D C 27.3 1460 0.49 D

Signal A 7.1 1380 0.40 A B 10.0 1398 0.40 B A 8.6 1415 0.41 B A 9.3 1432 0.42 B

Signal E 68.4 4381 0.98 E E 68.5 4437 0.95 F E 75.2 4490 0.96 F F 81.0 4545 1.01 F

Signal B 13.0 3291 0.65 A B 13.8 3334 0.65 A B 14.0 3373 0.66 A B 14.3 3415 0.67 A

2-Way Stop D 26.3 2846 0.00 D D 26.9 2881 0.00 D D 27.4 2913 0.00 D D 28.4 2952 0.00 D

Signal D 50.5 4024 1.01 D D 49.5 4074 1.00 D D 50.6 4122 1.01 D D 53.5 4174 1.03 D

Signal D 43.6 3804 0.92 D D 45.7 3849 0.91 E D 47.0 3895 0.92 E D 47.0 3944 0.93 E

Signal D 39.3 3914 0.88 D D 39.5 3963 0.83 D D 44.9 4011 0.85 D D 44.5 4060 0.85 D

Signal C 26.8 3698 0.99 D C 27.0 3744 0.99 E C 27.7 3790 1.01 E C 27.7 3837 1.02 E

Signal E 69.1 3997 1.03 E E 68.1 4049 1.02 E E 73.0 4096 1.04 E E 72.4 4147 1.03 E

Signal D 48.6 4409 0.96 E D 48.6 4466 0.95 E D 49.9 4517 0.96 E D 51.7 4575 0.97 E

Signal D 41.2 3865 0.87 E D 42.7 3916 0.85 E D 43.0 3963 0.88 E D 43.8 4013 0.87 E

Signal F 87.2 2770 0.90 F F 95.3 2806 0.87 F F 98.0 2838 0.88 F F 100.5 2874 0.89 F

Signal C 29.1 2712 0.65 D C 26.4 2749 0.64 C C 27.4 2782 0.65 C C 27.8 2817 0.66 C

2-Way Stop B 14.7 841 0.00 B B 14.8 851 0.00 B B 15.0 862 0.00 B C 15.1 872 0.00 C

2-Way Stop B 12.9 508 0.00 B B 13.0 518 0.00 B B 13.1 523 0.00 B B 13.2 531 0.00 B

4-Way Stop B 15.0 892 0.00 C C 15.5 910 0.00 C C 15.8 918 0.00 C C 16.2 931 0.00 C

Signal C 28.4 3177 0.77 E C 30.1 3218 0.77 E C 30.3 3256 0.78 E C 30.9 3296 0.79 E

2-Way Stop C 19.4 865 0.00 C C 19.7 875 0.00 C C 20.0 886 0.00 C C 20.3 898 0.00 C

4-Way Stop A 9.8 647 0.00 B A 9.9 659 0.00 B A 10.0 666 0.00 B B 10.0 674 0.00 B

4-Way Stop C 15.7 940 0.00 B C 16.1 950 0.00 B C 16.6 964 0.00 B C 17.1 976 0.00 B

Signal A 7.5 2664 0.59 E A 7.6 2696 0.59 E A 7.8 2727 0.60 E A 7.5 2762 0.63 E

Signal D 37.3 2097 0.73 D D 40.7 2123 0.77 E D 39.2 2147 0.78 E D 41.2 2175 0.79 E

4-Way Stop C 19.4 1044 0.00 B C 20.2 1057 0.00 B C 21.0 1069 0.00 B C 22.0 1084 0.00 B

2-Way Stop B 10.6 270 0.00 B B 10.6 275 0.00 B B 10.7 277 0.00 B B 10.7 280 0.00 B

Signal B 11.2 3331 0.78 E B 11.1 3375 0.77 E B 12.1 3412 0.78 E B 11.2 3455 0.79 E

Signal A 8.8 1474 0.29 C A 9.6 1492 0.29 C A 9.8 1509 0.30 C A 9.8 1526 0.30 C

Signal A 8.5 1066 0.38 C A 9.0 1082 0.38 C A 8.3 1095 0.39 C A 8.9 1108 0.39 C

Signal B 11.4 1932 0.36 D B 13.1 1959 0.36 E B 11.7 1980 0.36 E B 14.1 2006 0.37 E

2-Way Stop A 0.0 50 0.00 A A 0.0 52 0.00 A A 0.0 52 0.00 A A 0.0 53 0.00 A

No Action - Scanrio A

Existing Roadway Configurations - PM Peak Hour

43 - Year 2020 47 - Year 203045 - Year 2025 49 - Year 2035
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No Intersection Name

Jurisdiction / 

Standard

1 NW 196th St & Richmond Beach Dr Shoreline / LOS D

2 NW 195th Pl & Richmond Beach Dr Shoreline / LOS D

3 NW 195th Pl & 24th Ave NW Shoreline / LOS D

4 NW 196th St NW & 20th Ave NW Shoreline / LOS D

5 NW 195th St & 15th Ave NW Shoreline / LOS D

6 N Richmond Beach Rd & 15th Drwy Shoreline / LOS D

7 NW 190th St & N Richmond Beach Rd Shoreline / LOS D

8 N Richmond Beach Rd & 8th Ave NW Shoreline / LOS D

9 N Richmond Beach Rd & 3rd Ave NW Shoreline / LOS D

10 N Richmond Beach Rd & Dayton Ave N Shoreline / LOS D

11 N Richmond Beach Rd & Fremont Ave N Shoreline / LOS D

12 244th St SW & 100th Ave W Shoreline / LOS D

13 244th St SW & Firdale Ave Shoreline / LOS D

14 244th St SW & 3rd Ave NW Shoreline / LOS D

15 244th St SW & Fremont Ave N Shoreline / LOS D

16 N 175th St & 6th Ave NW Shoreline / LOS D

17 St Luke Pl N & Dayton Ave N Shoreline / LOS D

18 N 175th St & Fremont Ave N Shoreline / LOS D

19 N 175th St & Meridian Ave N Shoreline / LOS D

20 Carlyle Hall Rd & Dayton Ave N Shoreline / LOS D

21 N Innis Arden Wy & Greenwood Ave N Shoreline / LOS D

22 N 160th St & Greenwood Ave N Shoreline / LOS D

23 N 160th St & Dayton Ave N Shoreline / LOS D

24 N 155th St & Westminster Way N Shoreline / LOS D

25 N 145th St & Greenwood Ave N Shoreline / LOS D

26 NE 145th St & 5th Ave NE Shoreline / LOS D

27 238th St SW & Timber Ln Woodway / LOS A

28 238th St SW & 114th Ave W Woodway / LOS A

29 S Dogwood Ln & Woodway Park Rd Woodway / LOS A

30 100th Ave W & 238th St SW Edmonds / LOS C

31 228th St SW & 95th Pl W Edmonds / LOS C

32 Pine St & 3rd Ave S Edmonds / LOS C

33 Edmonds Way & 95th Pl W WSDOT / LOS D

34 SR 104 & 100th Ave W WSDOT / LOS D

35 244th St SW (WB) & Edmonds Way (SB) WSDOT / LOS D

36 244th St SW (EB) & Edmonds Way (SB) WSDOT / LOS D

37 244th St SW & Meridian Ave N WSDOT / LOS D

38 244th St SW & I-5 SB Off-Ramp WSDOT / LOS D

39 228th St SW & SR 99 WSDOT / LOS E

40 244th St SW & SR 99 WSDOT / LOS E

41 N 185th St & SR 99 WSDOT / LOS E

42 N 175th St & SR 99 WSDOT / LOS E

43 N 160th St & SR 99 WSDOT / LOS E

44 N 155th St & SR 99 WSDOT / LOS E

45 N 145th St & SR 99 WSDOT / LOS E

46 N 130th St & SR 99 WSDOT / LOS E

47 N 175th St & I-5 SB Off-Ramp WSDOT / LOS D

48 N 130th St & 5th Ave NE Seattle / LOS D

49 NW 200th St & 8th Ave NW Shoreline / LOS D

50 NW 200th St & 3rd Ave NW Shoreline / LOS D

51 NW 200th St & Fremont Ave N Shoreline / LOS D

52 N 200th St & SR 99 Shoreline / LOS D

53 NW 195th St & 8th Ave NW Shoreline / LOS D

54 NW 195th St & 3rd Ave NW Shoreline / LOS D

55 NW 195th St & Fremont Ave N Shoreline / LOS D

56 N 192nd St & SR 99 Shoreline / LOS D

57 N 185th St & Meridian Ave N Shoreline / LOS D

58 N 172nd St & Dayton Ave N Shoreline / LOS D

59 N 165th St & Fremont Ave N Shoreline / LOS D

60 N 165th St & SR 99 Shoreline / LOS D

61 N 185th St & Linden Ave N Shoreline / LOS D

62 N 185th St & Midvale Ave N Shoreline / LOS D

63 N 175th St & Midvale Ave N Shoreline / LOS D

64 PW 2nd Access Road & 116th Ave W Woodway / LOS A

Scenario

Control Type LOS

Average 

Delay TEV V/C
3

Thru 

LOS LOS

Average 

Delay TEV V/C
3

Thru 

LOS LOS

Average 

Delay TEV V/C
3

Thru 

LOS LOS

Average 

Delay TEV V/C
3

Thru 

LOS

2-Way Stop A 9.2 156 0.00 A A 9.2 158 0.00 A A 9.2 160 0.00 A A 9.2 160 0.00 A

2-Way Stop A 8.8 60 0.00 A A 8.8 60 0.00 A A 8.9 63 0.00 A A 8.9 63 0.00 A

2-Way Stop B 10.2 210 0.00 B B 10.3 213 0.00 B B 10.3 215 0.00 B B 10.3 216 0.00 B

4-Way Stop B 10.1 851 0.00 C B 10.2 862 0.00 C B 10.3 871 0.00 C B 10.4 880 0.00 C

2-Way Stop C 19.2 992 0.00 C C 19.5 1004 0.00 C C 20.0 1017 0.00 C C 20.3 1028 0.00 C

4-Way Stop B 10.3 1017 0.00 B B 10.4 1032 0.00 B B 10.5 1043 0.00 B B 10.6 1053 0.00 B

2-Way Stop B 11.0 1085 0.00 B B 11.0 1098 0.00 B B 11.1 1111 0.00 B B 11.1 1123 0.00 B

Signal D 37.6 1663 0.53 E D 38.1 1692 0.54 E D 37.6 1708 0.55 E D 41.2 1727 0.55 E

Signal A 8.0 1683 0.45 C A 6.5 1707 0.46 C A 7.3 1724 0.46 C A 7.1 1747 0.47 C

Signal B 13.6 1680 0.44 A B 14.3 1704 0.44 B B 14.6 1721 0.45 B B 13.6 1742 0.45 A

Signal D 35.8 1733 0.54 E C 34.8 1755 0.54 E C 34.8 1774 0.55 E C 33.4 1793 0.56 E

2-Way Stop C 17.8 748 0.00 C C 18.0 756 0.00 C C 18.4 768 0.00 C C 18.7 778 0.00 C

2-Way Stop B 11.4 968 0.00 B B 11.4 979 0.00 B B 11.5 991 0.00 B B 11.5 1003 0.00 B

2-Way Stop C 20.6 1093 0.00 C C 21.1 1106 0.00 C C 21.7 1122 0.00 C C 22.3 1136 0.00 C

2-Way Stop E 47.9 1439 0.00 E F 51.4 1456 0.00 F F 56.0 1475 0.00 F F 60.8 1493 0.00 F

2-Way Stop B 10.5 424 0.00 B B 10.5 429 0.00 B B 10.5 434 0.00 B B 10.6 441 0.00 B

2-Way Stop B 12.5 700 0.00 B B 12.7 709 0.00 B B 12.8 717 0.00 B B 12.9 727 0.00 B

Signal C 26.8 946 0.35 D C 21.7 958 0.36 D C 22.2 968 0.36 D C 20.7 981 0.37 D

Signal D 39.2 3064 0.78 F C 34.6 3101 0.78 F D 38.2 3143 0.80 E D 37.0 3173 0.80 F

4-Way Stop C 15.2 904 0.00 D C 15.6 917 0.00 D C 16.0 927 0.00 D C 16.5 940 0.00 D

2-Way Stop B 12.5 899 0.00 B B 12.6 913 0.00 B B 12.6 922 0.00 B B 12.8 933 0.00 B

4-Way Stop B 14.5 987 0.00 A B 14.9 1002 0.00 A C 15.2 1013 0.00 A C 15.6 1025 0.00 A

Signal B 14.3 1202 0.44 D B 14.2 1218 0.45 D B 14.5 1233 0.46 D B 14.4 1248 0.46 D

Signal C 26.8 1737 0.49 E C 27.0 1758 0.49 E C 27.4 1780 0.50 E C 27.1 1802 0.50 E

Signal C 30.1 3017 0.87 C C 32.0 3059 0.77 D C 32.5 3093 0.78 D C 32.8 3131 0.79 D

Signal D 37.7 3780 0.88 F D 38.4 3828 0.90 F D 39.6 3874 0.92 F D 40.7 3920 0.94 F

4-Way Stop A 7.5 172 0.00 A A 7.5 174 0.00 A A 7.5 176 0.00 A A 7.5 178 0.00 A

4-Way Stop A 7.4 178 0.00 A A 7.4 179 0.00 A A 7.4 181 0.00 A A 7.4 183 0.00 A

2-Way Stop A 9.6 233 0.00 A A 9.6 236 0.00 A A 9.6 239 0.00 A A 9.7 242 0.00 A

Signal C 21.9 1323 0.47 D C 21.9 1341 0.48 D C 21.4 1358 0.49 D C 21.8 1375 0.49 D

2-Way Stop B 11.2 375 0.00 B B 11.3 378 0.00 B B 11.3 383 0.00 B B 11.4 387 0.00 B

2-Way Stop B 10.9 351 0.00 B B 11.0 355 0.00 B B 11.1 362 0.00 B B 11.1 367 0.00 B

Signal C 20.9 2113 0.54 C C 20.5 2140 0.55 C C 20.1 2164 0.56 C B 19.8 2191 0.58 C

Signal C 31.1 3212 0.77 C C 32.8 3252 0.79 C C 33.6 3290 0.80 C C 34.4 3331 0.81 C

Signal C 26.4 1407 0.47 D C 28.5 1427 0.47 D C 28.4 1442 0.48 D C 27.3 1460 0.49 D

Signal A 8.1 1380 0.39 A A 8.3 1398 0.40 B A 9.0 1415 0.41 B A 9.6 1432 0.42 B

Signal E 65.9 4381 0.94 F E 69.0 4438 0.95 F E 75.1 4490 0.96 F F 81.0 4545 1.01 F

Signal B 14.1 3291 0.64 A B 13.8 3335 0.65 A B 14.0 3373 0.66 A B 14.3 3415 0.67 A

2-Way Stop D 26.5 2869 0.00 D D 27.1 2904 0.00 D D 27.6 2937 0.00 D D 28.6 2976 0.00 D

Signal D 49.7 4047 0.99 D D 50.6 4099 1.00 D D 52.8 4146 1.03 D D 54.1 4198 1.04 D

Signal D 45.7 3826 0.90 E D 47.1 3874 0.91 E D 48.1 3918 0.92 E D 47.0 3967 0.93 E

Signal D 43.9 3935 0.83 E D 41.0 3986 0.84 D D 48.2 4034 0.85 D D 46.3 4081 0.86 D

Signal C 26.3 3703 0.98 E C 27.0 3752 0.99 E C 27.8 3792 1.01 E C 27.5 3846 1.02 E

Signal E 65.4 4002 1.01 E E 68.2 4057 1.02 E E 73.0 4098 1.04 E E 72.1 4156 1.03 E

Signal D 46.7 4415 0.94 E D 49.2 4473 0.96 E D 49.9 4519 0.96 E D 53.3 4584 0.98 E

Signal D 42.8 3866 0.84 E D 42.7 3917 0.85 E D 43.0 3964 0.88 E D 43.8 4014 0.87 E

Signal F 97.7 2784 0.87 F F 96.3 2820 0.87 F F 98.3 2857 0.88 F F 101.3 2886 0.90 F

Signal C 27.2 2712 0.64 C C 26.4 2749 0.64 C C 27.4 2782 0.65 C C 27.8 2817 0.66 C

2-Way Stop B 14.7 845 0.00 B B 14.9 855 0.00 B C 15.0 866 0.00 C C 15.2 876 0.00 C

2-Way Stop B 13.1 530 0.00 B B 13.1 536 0.00 B B 13.3 545 0.00 B B 13.4 552 0.00 B

4-Way Stop C 15.4 914 0.00 C C 15.9 928 0.00 C C 16.4 940 0.00 C C 16.8 952 0.00 C

Signal C 30.0 3197 0.76 E C 30.4 3238 0.77 E C 31.0 3278 0.79 E C 31.4 3317 0.80 E

2-Way Stop C 19.5 869 0.00 C C 19.8 879 0.00 C C 20.1 890 0.00 C C 20.4 902 0.00 C

4-Way Stop B 10.0 670 0.00 B B 10.1 677 0.00 B B 10.2 688 0.00 B B 10.3 695 0.00 B

4-Way Stop C 15.7 940 0.00 B C 16.1 950 0.00 B C 16.6 964 0.00 B C 17.1 976 0.00 B

Signal A 7.5 2662 0.58 E A 7.6 2698 0.59 E A 7.8 2727 0.60 E A 7.5 2762 0.63 E

Signal D 37.0 2099 0.76 D D 40.6 2125 0.77 E D 39.6 2149 0.78 E D 40.1 2177 0.79 E

4-Way Stop C 19.4 1045 0.00 B C 20.2 1058 0.00 B C 21.0 1070 0.00 B C 22.0 1085 0.00 B

2-Way Stop B 10.6 270 0.00 B B 10.6 275 0.00 B B 10.7 277 0.00 B B 10.7 280 0.00 B

Signal B 12.3 3336 0.76 E B 11.1 3383 0.77 E B 11.1 3414 0.78 E B 11.4 3464 0.79 E

Signal A 9.7 1497 0.30 C A 9.4 1519 0.30 C A 9.6 1534 0.30 C A 9.8 1550 0.31 C

Signal A 8.3 1068 0.38 C A 9.0 1084 0.38 C A 8.2 1097 0.39 C A 8.3 1110 0.39 C

Signal B 10.4 1948 0.36 E B 13.2 1974 0.36 E B 11.8 2000 0.37 E B 14.4 2018 0.37 E

2-Way Stop A 0.0 50 0.00 A A 0.0 52 0.00 A A 0.0 52 0.00 A A 0.0 53 0.00 A

50 - Year 203544 - Year 2020

Existing Roadway Configurations - PM Peak Hour

No Action - Scanrio B

48 - Year 203046 - Year 2025
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No Intersection Name

Jurisdiction / 

Standard Control Type LOS

Average 

Delay TEV V/C
3

Thru 

LOS Control Type LOS

Average 

Delay TEV V/C
3

Thru 

LOS Control Type LOS

Average 

Delay TEV V/C
3

Thru 

LOS Control Type LOS

Average 

Delay TEV V/C
3

Thru 

LOS

3 NW 195th Pl & 24th Ave NW Shoreline / LOS D 2-Way Stop B 13.0 460 0.00 B 2-Way Stop B 15.0 617 0.00 0 2-Way Stop C 21.9 902 0.00 C 2-Way Stop D 25.7 1004 0.00 D

4 NW 196th St NW & 20th Ave NW Shoreline / LOS D Signal B 14.3 897 0.48 B Signal B 14.2 1061 0.53 0.52 Signal B 14.8 1347 0.64 C Signal B 15.6 1455 0.70 C

5 NW 195th St & 15th Ave NW Shoreline / LOS D Signal A 4.8 1020 0.56 B Signal A 5.1 1182 0.45 0.6 Signal A 7.0 1471 0.70 B Signal A 7.9 1580 0.75 C

6 N Richmond Beach Rd & 15th Drwy Shoreline / LOS D Signal A 6.6 1035 0.56 B Signal A 7.3 1183 0.43 0.61 Signal A 8.8 1467 0.72 B Signal A 9.9 1578 0.77 C

7 NW 190th St & N Richmond Beach Rd Shoreline / LOS D RI/RO B 10.2 1040 0.00 B RI/RO B 10.5 1168 0.00 0 RI/RO B 11.0 1448 0.00 B RI/RO B 11.2 1561 0.00 B

8 N Richmond Beach Rd & 8th Ave NW Shoreline / LOS D Signal D 53.6 1457 0.76 F Signal E 72.8 1596 0.50 0.83 Signal F 153.0 1879 1.01 F Signal F 187.4 1995 1.08 F

9 N Richmond Beach Rd & 3rd Ave NW Shoreline / LOS D Signal B 10.2 1348 0.65 C Signal B 11.3 1468 0.61 0.7 Signal B 16.3 1753 0.84 C Signal C 21.9 1861 0.90 C

10 N Richmond Beach Rd & Dayton Ave N Shoreline / LOS D Signal B 18.6 1367 0.75 B Signal C 20.1 1463 0.46 0.8 Signal C 31.2 1727 0.95 C Signal D 43.2 1831 1.00 D

2 - Phase I 8 - Phase IV

Build Roadway Configurations - AM Peak Hour

Urban Center

4 - Phase II 6 - Phase IIIScenario
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No Intersection Name

Jurisdiction / 

Standard

3 NW 195th Pl & 24th Ave NW Shoreline / LOS D

4 NW 196th St NW & 20th Ave NW Shoreline / LOS D

5 NW 195th St & 15th Ave NW Shoreline / LOS D

6 N Richmond Beach Rd & 15th Drwy Shoreline / LOS D

7 NW 190th St & N Richmond Beach Rd Shoreline / LOS D

8 N Richmond Beach Rd & 8th Ave NW Shoreline / LOS D

9 N Richmond Beach Rd & 3rd Ave NW Shoreline / LOS D

10 N Richmond Beach Rd & Dayton Ave N Shoreline / LOS D

Scenario

Control Type LOS

Average 

Delay TEV V/C
3

Thru 

LOS Control Type LOS

Average 

Delay TEV V/C
3

Thru 

LOS Control Type LOS

Average 

Delay TEV V/C
3

Thru 

LOS Control Type LOS

Average 

Delay TEV V/C
3

Thru 

LOS

2-Way Stop B 12.9 456 0.00 B 2-Way Stop B 14.9 612 0.00 B 2-Way Stop C 20.9 867 0.00 C 2-Way Stop C 22.9 929 0.00 C

Signal B 14.3 893 0.48 B Signal B 14.1 1055 0.52 B Signal B 14.9 1313 0.63 C Signal B 14.8 1379 0.66 C

Signal A 4.8 1017 0.56 B Signal A 5.1 1177 0.59 B Signal A 6.9 1436 0.69 B Signal A 7.4 1505 0.72 B

Signal A 6.7 1031 0.56 B Signal A 7.4 1178 0.62 B Signal A 8.7 1432 0.71 B Signal A 9.4 1502 0.74 B

RI/RO B 10.1 1035 0.00 B RI/RO B 10.5 1163 0.00 B RI/RO B 10.9 1414 0.00 B RI/RO B 11.0 1485 0.00 B

Signal D 53.7 1454 0.76 F Signal E 72.6 1591 0.83 F Signal F 142.1 1848 0.98 F Signal F 164.0 1922 1.03 F

Signal B 10.2 1344 0.65 C Signal B 11.3 1464 0.70 C Signal B 15.1 1715 0.82 C Signal B 17.3 1788 0.86 C

Signal B 18.6 1362 0.75 B Signal C 20.1 1457 0.80 B Signal C 28.5 1692 0.93 C Signal C 34.4 1757 0.96 D

Build Roadway Configurations - AM Peak Hour

Urban Village

10 - Phase I 12 - Phase II 14 - Phase III 16 - Phase IV
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No Intersection Name

Jurisdiction / 

Standard

3 NW 195th Pl & 24th Ave NW Shoreline / LOS D

4 NW 196th St NW & 20th Ave NW Shoreline / LOS D

5 NW 195th St & 15th Ave NW Shoreline / LOS D

6 N Richmond Beach Rd & 15th Drwy Shoreline / LOS D

7 NW 190th St & N Richmond Beach Rd Shoreline / LOS D

8 N Richmond Beach Rd & 8th Ave NW Shoreline / LOS D

9 N Richmond Beach Rd & 3rd Ave NW Shoreline / LOS D

10 N Richmond Beach Rd & Dayton Ave N Shoreline / LOS D

Scenario

Control Type LOS

Average 

Delay TEV V/C
3

Thru 

LOS Control Type LOS

Average 

Delay TEV V/C
3

Thru 

LOS Control Type LOS

Average 

Delay TEV V/C
3

Thru 

LOS Control Type LOS

Average 

Delay TEV V/C
3

Thru 

LOS

2-Way Stop A 9.7 143 0.00 A 2-Way Stop A 9.7 143 0.00 A 2-Way Stop A 9.7 146 0.00 A 2-Way Stop A 9.8 147 0.00 A

Signal B 12.6 582 0.34 B Signal B 12.6 582 0.34 B Signal B 12.7 595 0.34 B Signal B 12.8 601 0.35 B

Signal A 4.8 708 0.46 A Signal A 4.8 708 0.46 A Signal A 4.8 727 0.47 A Signal A 4.9 735 0.47 A

Signal A 5.8 732 0.43 A Signal A 5.8 732 0.43 A Signal A 5.9 751 0.44 A Signal A 5.9 760 0.44 A

RI/RO A 9.6 749 0.00 A RI/RO A 9.6 749 0.00 A RI/RO A 9.6 765 0.00 A RI/RO A 9.6 776 0.00 A

Signal C 28.3 1093 0.58 D Signal C 28.3 1093 0.58 D Signal C 29.1 1122 0.60 D Signal C 29.4 1135 0.61 D

Signal A 9.1 1062 0.50 C Signal A 9.1 1062 0.50 C Signal A 9.3 1090 0.52 C Signal A 9.3 1104 0.52 C

Signal B 17.7 1099 0.61 A Signal B 17.7 1099 0.61 A Signal B 18.1 1125 0.62 A Signal B 18.1 1139 0.63 A

Existing Roadway Configurations - AM Peak Hour

No Action - Scenario A

24 - Year 203520 - Year 2025 22 - Year 203018 - Year 2020
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No Intersection Name

Jurisdiction / 

Standard

3 NW 195th Pl & 24th Ave NW Shoreline / LOS D

4 NW 196th St NW & 20th Ave NW Shoreline / LOS D

5 NW 195th St & 15th Ave NW Shoreline / LOS D

6 N Richmond Beach Rd & 15th Drwy Shoreline / LOS D

7 NW 190th St & N Richmond Beach Rd Shoreline / LOS D

8 N Richmond Beach Rd & 8th Ave NW Shoreline / LOS D

9 N Richmond Beach Rd & 3rd Ave NW Shoreline / LOS D

10 N Richmond Beach Rd & Dayton Ave N Shoreline / LOS D

Scenario

Control Type LOS

Average 

Delay TEV V/C
3

Thru 

LOS Control Type LOS

Average 

Delay TEV V/C
3

Thru 

LOS Control Type LOS

Average 

Delay TEV V/C
3

Thru 

LOS Control Type LOS

Average 

Delay TEV V/C
3

Thru 

LOS

2-Way Stop B 10.2 196 0.00 B 2-Way Stop B 10.2 199 0.00 B 2-Way Stop B 10.2 201 0.00 B 2-Way Stop B 10.2 202 0.00 B

Signal B 13.0 636 0.34 B Signal B 13.0 644 0.35 B Signal B 13.0 649 0.35 B Signal B 13.1 657 0.35 B

Signal A 4.8 761 0.47 A Signal A 4.9 772 0.47 A Signal A 4.9 781 0.47 A Signal A 4.9 788 0.48 A

Signal A 5.9 780 0.44 A Signal A 5.9 793 0.44 A Signal A 5.9 800 0.44 A Signal A 5.9 809 0.45 A

RI/RO A 9.8 791 0.00 A RI/RO A 9.8 799 0.00 A RI/RO A 9.9 809 0.00 A RI/RO A 9.9 821 0.00 A

Signal C 28.4 1116 0.59 D Signal C 28.8 1133 0.60 D Signal C 29.2 1147 0.60 D Signal C 29.4 1159 0.61 D

Signal A 9.1 1083 0.51 C Signal A 9.2 1098 0.52 C Signal A 9.2 1113 0.52 C Signal A 9.2 1126 0.53 C

Signal B 17.8 1120 0.61 A Signal B 17.9 1134 0.62 A Signal B 18.0 1147 0.63 A Signal B 18.1 1161 0.64 A

Existing Roadway Configurations - AM Peak Hour

No Action - Scenario B

19 - Year 2020 25 - Year 203521 - Year 2025 23 - Year 2030
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No Intersection Name

Jurisdiction / 

Standard

3 NW 195th Pl & 24th Ave NW Shoreline / LOS D

4 NW 196th St NW & 20th Ave NW Shoreline / LOS D

5 NW 195th St & 15th Ave NW Shoreline / LOS D

6 N Richmond Beach Rd & 15th Drwy Shoreline / LOS D

7 NW 190th St & N Richmond Beach Rd Shoreline / LOS D

8 N Richmond Beach Rd & 8th Ave NW Shoreline / LOS D

9 N Richmond Beach Rd & 3rd Ave NW Shoreline / LOS D

10 N Richmond Beach Rd & Dayton Ave N Shoreline / LOS D

Scenario

Control Type LOS

Average 

Delay TEV V/C
3

Thru 

LOS Control Type LOS

Average 

Delay TEV V/C
3

Thru 

LOS Control Type LOS

Average 

Delay TEV V/C
3

Thru 

LOS Control Type LOS

Average 

Delay TEV V/C
3

Thru 

LOS

2-Way Stop B 12.2 445 0.00 B 2-Way Stop B 14.8 663 0.00 B 2-Way Stop C 19.4 924 0.00 C 2-Way Stop C 22.4 1040 0.00 C

Signal B 12.0 1084 0.51 C Signal B 12.1 1306 0.59 C Signal B 14.9 1576 0.72 C Signal B 18.1 1700 0.77 C

Signal A 4.7 1222 0.58 B Signal A 5.9 1442 0.63 B Signal A 7.0 1711 0.72 C Signal A 8.1 1836 0.77 C

Signal A 6.4 1238 0.54 B Signal A 7.1 1438 0.59 B Signal A 8.6 1700 0.70 B Signal A 9.5 1827 0.75 C

RI/RO B 14.9 1292 0.00 B RI/RO C 17.2 1466 0.00 C RI/RO C 24.4 1718 0.00 C RI/RO D 30.3 1846 0.00 D

Signal D 41.4 1921 0.80 D Signal E 61.6 2108 0.88 F Signal F 118.2 2365 1.02 F Signal F 154.9 2504 1.09 F

Signal B 16.5 1893 0.86 C Signal C 23.9 2073 0.93 C Signal D 51.5 2328 1.05 F Signal E 69.5 2463 1.11 F

Signal C 34.9 1866 0.77 C Signal D 37.4 2002 0.82 C Signal D 44.6 2247 0.92 D Signal D 52.5 2373 0.98 D

Build Roadway Configurations - PM Peak Hour

Urban Center

31 - Phase III 33 - Phase IV27 - Phase I 29 - Phase II
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No Intersection Name

Jurisdiction / 

Standard

3 NW 195th Pl & 24th Ave NW Shoreline / LOS D

4 NW 196th St NW & 20th Ave NW Shoreline / LOS D

5 NW 195th St & 15th Ave NW Shoreline / LOS D

6 N Richmond Beach Rd & 15th Drwy Shoreline / LOS D

7 NW 190th St & N Richmond Beach Rd Shoreline / LOS D

8 N Richmond Beach Rd & 8th Ave NW Shoreline / LOS D

9 N Richmond Beach Rd & 3rd Ave NW Shoreline / LOS D

10 N Richmond Beach Rd & Dayton Ave N Shoreline / LOS D

Scenario

Control Type LOS

Average 

Delay TEV V/C
3

Thru 

LOS Control Type LOS

Average 

Delay TEV V/C
3

Thru 

LOS Control Type LOS

Average 

Delay TEV V/C
3

Thru 

LOS Control Type LOS

Average 

Delay TEV V/C
3

Thru 

LOS

2-Way Stop B 12.2 443 0.00 B 2-Way Stop B 14.4 658 0.00 B 2-Way Stop C 18.5 884 0.00 C 2-Way Stop C 19.8 941 0.00 C

Signal B 12.1 1083 0.52 C Signal B 12.2 1303 0.60 C Signal B 14.4 1536 0.70 C Signal B 15.5 1601 0.73 C

Signal A 4.7 1220 0.58 B Signal A 6.0 1435 0.63 B Signal A 6.9 1671 0.71 C Signal A 7.2 1737 0.74 C

Signal A 6.4 1235 0.54 B Signal A 7.1 1431 0.60 B Signal A 8.3 1661 0.69 B Signal A 8.8 1730 0.71 B

RI/RO B 15.0 1289 0.00 B RI/RO C 17.2 1460 0.00 C RI/RO C 23.2 1678 0.00 C RI/RO D 25.7 1747 0.00 D

Signal D 41.6 1852 0.80 D Signal E 60.9 2103 0.88 F Signal F 112.1 2325 1.00 F Signal F 130.8 2404 1.03 F

Signal B 16.6 1889 0.86 C Signal C 23.9 2066 0.93 C Signal D 38.4 2261 0.99 E Signal D 45.3 2346 1.02 E

Signal C 35.0 1862 0.77 C Signal D 37.5 1998 0.82 C Signal D 40.1 2177 0.89 C Signal D 42.5 2251 0.92 C

Urban Village

Build Roadway Configurations - PM Peak Hour

39 - Phase III 41 - Phase IV35 - Phase I 37 - Phase II
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No Intersection Name

Jurisdiction / 

Standard

3 NW 195th Pl & 24th Ave NW Shoreline / LOS D

4 NW 196th St NW & 20th Ave NW Shoreline / LOS D

5 NW 195th St & 15th Ave NW Shoreline / LOS D

6 N Richmond Beach Rd & 15th Drwy Shoreline / LOS D

7 NW 190th St & N Richmond Beach Rd Shoreline / LOS D

8 N Richmond Beach Rd & 8th Ave NW Shoreline / LOS D

9 N Richmond Beach Rd & 3rd Ave NW Shoreline / LOS D

10 N Richmond Beach Rd & Dayton Ave N Shoreline / LOS D

Scenario

Control Type LOS

Average 

Delay TEV V/C
3

Thru 

LOS Control Type LOS

Average 

Delay TEV V/C
3

Thru 

LOS Control Type LOS

Average 

Delay TEV V/C
3

Thru 

LOS Control Type LOS

Average 

Delay TEV V/C
3

Thru 

LOS

2-Way Stop A 9.7 152 0.00 A 2-Way Stop A 9.7 155 0.00 A 2-Way Stop A 9.7 156 0.00 A 2-Way Stop A 9.7 157 0.00 A

Signal B 12.1 793 0.38 B Signal B 12.2 804 0.39 B Signal B 12.2 813 0.39 B Signal B 12.2 822 0.39 B

Signal A 4.4 935 0.48 B Signal A 4.4 947 0.49 B Signal A 4.4 959 0.49 B Signal A 4.4 969 0.49 B

Signal A 5.9 961 0.44 A Signal A 5.9 974 0.44 A Signal A 6.0 986 0.45 A Signal A 6.0 997 0.45 A

RI/RO B 12.6 1032 0.00 B RI/RO B 12.7 1045 0.00 B RI/RO B 12.8 1058 0.00 B RI/RO B 12.9 1070 0.00 B

Signal C 30.2 1615 0.66 D Signal C 30.9 1642 0.68 D Signal C 31.2 1658 0.68 D Signal C 31.6 1679 0.69 D

Signal B 11.7 1635 0.74 C Signal B 12.1 1660 0.75 C Signal B 12.5 1675 0.75 C Signal B 13.0 1699 0.76 C

Signal C 33.6 1656 0.69 C Signal C 33.9 1676 0.70 C Signal C 34.2 1695 0.70 C Signal C 34.6 1716 0.71 C

No Action - Scenario A

Existing Roadway Configurations - PM Peak Hour

43 - Year 2020 47 - Year 203045 - Year 2025 49 - Year 2035
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No Intersection Name

Jurisdiction / 

Standard

3 NW 195th Pl & 24th Ave NW Shoreline / LOS D

4 NW 196th St NW & 20th Ave NW Shoreline / LOS D

5 NW 195th St & 15th Ave NW Shoreline / LOS D

6 N Richmond Beach Rd & 15th Drwy Shoreline / LOS D

7 NW 190th St & N Richmond Beach Rd Shoreline / LOS D

8 N Richmond Beach Rd & 8th Ave NW Shoreline / LOS D

9 N Richmond Beach Rd & 3rd Ave NW Shoreline / LOS D

10 N Richmond Beach Rd & Dayton Ave N Shoreline / LOS D

Scenario

Control Type LOS

Average 

Delay TEV V/C
3

Thru 

LOS Control Type LOS

Average 

Delay TEV V/C
3

Thru 

LOS Control Type LOS

Average 

Delay TEV V/C
3

Thru 

LOS Control Type LOS

Average 

Delay TEV V/C
3

Thru 

LOS

2-Way Stop B 10.1 210 0.00 B 2-Way Stop B 10.1 213 0.00 B 2-Way Stop B 10.2 215 0.00 B 2-Way Stop B 10.2 216 0.00 B

Signal B 12.0 851 0.39 B Signal B 12.1 862 0.40 B Signal B 12.2 871 0.40 B Signal B 12.2 880 0.40 B

Signal A 4.4 992 0.48 B Signal A 4.4 1004 0.49 B Signal A 4.4 1017 0.49 B Signal A 4.5 1028 0.50 B

Signal A 6.0 1017 0.44 A Signal A 5.9 1032 0.44 A Signal A 5.9 1043 0.45 B Signal A 6.0 1053 0.45 B

RI/RO B 12.7 1085 0.00 B RI/RO B 12.8 1098 0.00 B RI/RO B 12.9 1111 0.00 B RI/RO B 13.0 1123 0.00 B

Signal C 31.0 1663 0.67 D Signal C 31.9 1692 0.68 D Signal C 32.4 1708 0.69 D Signal C 32.8 1727 0.70 D

Signal B 11.9 1683 0.74 C Signal B 12.3 1707 0.75 C Signal B 12.5 1724 0.76 C Signal B 12.6 1747 0.77 C

Signal C 33.7 1680 0.73 C Signal C 34.0 1704 0.74 C Signal C 34.4 1721 0.75 C Signal C 34.8 1742 0.76 C

44 - Year 2020

Existing Roadway Configurations - PM Peak Hour

No Action - Scenario B

48 - Year 203046 - Year 2025 50 - Year 2035
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Stay informed

Overview
The Lynnwood Link Extension is a key part of Sound Transit’s mass transit system 
expansion approved by voters in 2008. Targeted for completion in late 2023, 
8.5 miles of light rail will extend from the Northgate Station to the Lynnwood 
Transit Center. Lynnwood Link will carry riders each weekday through some 
of the worst traffic congestion in Washington state. This extension builds on 
north-end segments to the University of Washington and Northgate, currently in 
construction and targeted for service in 2016 and 2021, respectively. Riders will 
also be able to connect with the East Link extension, targeted for service in 2023. 
Voter-approved extensions will bring 36 new miles of service to the north, south 
and east, creating more than 50 miles of regional light rail in 2023.

Sound Transit began the Lynnwood Link Extension in 2010, evaluating a variety 
of routes to extend the mass transit system from Northgate to Lynnwood. The 
publication of the Draft Environmental Impact Statement (EIS) in July 2013 kicked 
off a comprehensive environmental review with extensive public engagement 
and coordination with partner agencies. After the Final EIS was published in 
April 2015, the Sound Transit Board of Directors selected Link light rail with an 
alignment along Interstate 5. In July 2015, Sound Transit received a Record of 
Decision from the Federal Transit Administration, completing the environmental 
review of the project. The project is now moving through final design. 

Project benefits 
• 8.5 miles of new light rail service

• 4 new light rail stations between Northgate  
and Lynnwood

• Frequent, reliable service between south 
Snohomish County and the University of 
Washington, downtown Seattle and other 
regional destinations

• Increased mobility, access and transportation 
capacity for residents and workers, to the tune of an 
estimated 63,000 - 74,000 each weekday in 2035

• Target opening for service in 2023 

Funding
The project is funded and was approved by voters 
as part of the Sound Transit 2 plan. The agency also 
anticipates and will compete for a significant amount 
of federal grant funding. 

Project milestones

For information in alternative formats, call 1-800-201-4900 /  
TTY Relay: 711 or email accessibility@soundtransit.org

Si usted desea hablar con Sound Transit en el idioma español acerca 
del riel ligero entre Northgate y Lynnwood llame al 1-800-823-9230.

如果您想用粵語向 Sound Transit 查詢或反映有關 Northgate 和 Lynnwood 之
間輕鐵的情況，請致電 1-800-823-9230.

Если вы хотите поговорить с Sound Transit по-русски о маршруте 
электрички между Northgate и Lynnwood, позвоните по телефону 
1-800-823-9230.

Northgate 와 Lynnwood 간 라이트레일에 관하여한국어로 Sound Transit 에 
문의하시려면 1-800-823-9230 으로 전화하시면 됩니다.

OPEN FOR 
SERVICE

CONSTRUCTION
FINAL DESIGN 

AND PERMITTING

2016-2018 2018-2023 LATE 2023
ENVIRONMENTAL REVIEWALTERNATIVES 

ANALYSIS AND 
SCOPING

2013-20152010-2012

April 2015:  
Board selects 
project to be built

July 2015:  
Record of Decision issued 
by Fed. Transit Admin.

For more information
Email: LynnwoodLink@soundtransit.org       Call Roger Iwata: 206-689-4904       Visit: soundtransit.org/LLE

Subject to change



Lake
Ballin ger

Lake
Washington

King-Snohomish
County Line

Includes accommodations
for a future station

Includes accommodations
for a future station

NE 185th St

N 145th St

N 130th St

236th St SW

244th St SW

220th St SW

200th St SW

52
nd

 A
ve

 W

44
th

 A
ve

 W

5t
h 

Av
e N

E

Edmonds

Shoreline

Mountlake
Terrace

Lynnwood

Seattle

Transit Center

Shoreline 
Conference Center

Jackson Park
Golf Course

Northgate Mall
North Seattle
Community 
College

Transit Center

Northgate
Transit Center

P

P

P

P

P

NE 185th

NE 145th

Lynnwood

Mountlake Terrace

Lynnwood Link Extension route and stations

not to scale, representative only

Link in service

In planning/planned

In design

Under construction

Downtown 
Redmond

Lynnwood

Mercer
Island

Rainier

University of
Washington

SeaTac/Airport

SODO
Stadium

Pioneer Square
University Street

Westlake/Seattle

Intl District/Chinatown

Beacon Hill
Mount Baker

Columbia City
Othello

Angle Lake

Rainier Beach
Tukwila/Intl Blvd

Northgate

Mountlake Terrace

U District

Roosevelt

Bellevue Transit Center

South Bellevue

Hospital
Capitol Hill

130th 
120th 

Overlake Village

185th

145th

East Main

Federal Way 
Transit Center

Kent/Des Moines

S 272nd

Overlake
Transit Center SE Redmond 

Not funded for 
construction

Not funded for 
construction

Project area

   Stations: at NE 145th, NE 185th, Mountlake Terrace 
Transit Center and Lynnwood Transit Center

P   Park & Rides: at NE 145th, NE 185th, Mountlake 
Terrace Transit Center and Lynnwood Transit Center

  Accommodation for potential future stations at 
NE 130th and 220th St SW, should future funding 
become available

 Light rail under construction

  Elevated routes

 Surface route

soundtransit.org

Sound Transit plans, builds and operates regional transit systems 
and services to improve mobility for Central Puget Sound. 

Sound Transit / Union Station, 401 S. Jackson St., Seattle WA 98104

STADIUMS

33 
MINUTES

SEA-TAC 
AIRPORT

60 
MINUTES

28 
MINUTES

OVERLAKE 
TRANSIT CENTER

UNIVERSITY OF 
WASHINGTON

DOWNTOWN 
SEATTLE

LYNNWOOD

60 
MINUTES

20 
MINUTES

DOWNTOWN  
BELLEVUE

50 
MINUTESEA

S
T

S
O

U
T

H

During peak weekday 
commutes there will be 
one train every 4 minutes

How long will my trip from Lynnwood take?



Shoreline
CC

Bastyr
University

Town Center at
Lake Forest Park

Northwest
Hosp &
Med Ctr

North
Seattle
College

Seattle Children’s
Hospital     

University
Village

Northgate
Mall

Swedish Medical Ctr
Ballard Campus

UW
Medical
Center

UW

Seattle
Pacific

University

VA
Puget
Sound

Health Care
System -
Seattle
Division

Group Health Rainier
Medical      
Center      

Columbia Public
Health Center

Swedish
Med Ctr First Hill

Group
Health

Seattle
Ctrl
Coll

Seattle University

Husky
Stadium

Japanese
Garden

Seattle
Center

CenturyLink
Field

Safeco
Field

KING COUNTY

FARE ZONE BOUNDARY
FARE ZONE BOUNDARY

West Seattle 
– Downtown Seattle

Bainbridge Island – Seattle

Brem
erton – Seattle

Vash
on Isla

nd – Downtown Seattle

SNOHOMISH COUNTY

SNOHOMISH COUNTY
KING COUNTY

FA
RE

 Z
O

N
E 

   
  B

O
U

N
D

AR
Y

Union
Bay

Salmon
Bay

Haller
Lake

D
uw

am
ish W

aterw
ay 

Bitter
Lake

Green
Lake

Elliott Bay

Lake
Ballinger

Shilshole
Bay

Discovery
Park

Ravenna
Park

Interbay
Athletic

Field

Woodland
Park

Golden
Gardens

Park

Carkeek
Park

Richmond
Beach Park

Centennial Park

Big

Finn

Hill

Park

Alki
 B

ea
ch

 P
ar

k

Schmitz
Park

Judkins
Park

Colman Park

Genesee Park

Luther Burbank
Park

Rhodo-
dendron

Park

Washington
Park

Arboretum

Puget
Park

Olympic Sculpture Park

Myrtle Edwards Park

Gas Works
Park

Volunteer
Park

Madrona
Park

Leschi Park

Matthews
Beach
Park

Shoreview
Park

Hamlin
Park

Jackson
Park
Golf

Course

Green Lake
Park

West
Seattle

Golf
Course

Jefferson  Park
GC 

Medina
Park

O. O. Denny 
Park

Juanita 
Woodlands
Park

Magnolia Park

Mercerdale
Park

WOODWAY

KENMORE

BRIER

SHORELINE

MOUNTLAKE TERRACE

LAKE
FOREST
PARK

HUNTS
POINT

MEDINA

North
Beach

Harbor
Island

Wedgwood

Univ.
District

Maple
Leaf

Beacon Hill

Crown  Hill

Wallingford

Magnolia

Central

District

 Green-
wood

Finn Hill

Fremont

Seward
Park

Lake
City

Mount Baker

Northgate

Georgetown

Bitter Lake

Queen
Anne

Columbia
City

Ballard

Capitol
Hill

West Seattle

Alki Admiral

Green
Lake

Madison
Park

SODO

L W
ash ington Blvd S

NE Pacific 

M
ar

tin
 L u

th
er

 K
in

g 
Jr.

 W
ay

 

Ea
stl

ak
e E

 

Lake W
ashington  B lvd E

NE
 N

or
thl

ak
e W

y

Al
as

ka
n 

W
ay

 S
E 

Gr
ee

n 
La

ke W
ay N

W
 M

ercer W
ay

Island Crest W
ay 

West Seattle Bridge 

SW Spokane 

Ea
st 

M
ar

gi
na

l W
ay

 S
 

Al
as

ka
n 

W
ay

 V
ia

du
ct

Ea
st 

M
ar

gi
na

l W
ay

 S
 

W Nickerson 

W
est M

arginal W
ay SW

 

Harbor SW
 

W
est lake N 

De
lri

dg
e 

W
ay

 S
W

 

24th NE
40th Pl NE 

NW Innis Arden Wy

NE Perkins Way 

La
ke

 C
ity

 W
ay

 N
E 

68
th

 N
E

NE 175th

NW Richmond Beach Rd

Juanita Drive NE 

Holm
es Point Dr NE 

Juanita Dr NE 

Sa
nd

 P
oi

nt
 W

ay
 N

E

NE Bothell Way 

73
rd

 N
E 

61
st 

NE
 

NE 197th 55th NE

Bo
th

el
l W

ay
 N

E 

NE 178 t h 

W Commodore Way 

N 
Pa

cif
ic 

N 35th 

M
on

tla
ke

 
Bl

vd
 N

E

W Green
 L 

Dr
 N

E Green L Dr N

NW
 M

arket 

Se
av

ie
w

 N
W

 

Magnolia Blvd W 

Al
ki 

SW
 

M
artin Luther        King Jr W

ay S 

Ov
erl

ak
e 

Dr
 E

SW Admiral W
ay 

F a
un

tle
ro

y W
ay

 S
W

 

Beach Drive SW
 

La
ke

sid
e 

Av
e S

Dayton N

Ai
rp

or
t W

ay
 S

Simonds Road NE

NE Northgate
Way

SW
 A

va
lo

n 
W

y 

W
y NE

Ballinger      

Beacon S

15
th

S Genesee 

23
rd

E   Aloha 

50
th

 S

W
ilson S 

Rainier S 

15
th

 S

86
th

 S
E

E
Galer 

E Union 

Rainier S

E Cherry 

E Yesler Way

S Orcas 

31
st 

S

E Jefferson 

Un
ive

rsi
ty

W
ay

 N
E

19
th

 E

14
th

 
14

th
 S

 

24
th

 E
25

th
 N

E

Ro
os

ev
el

t W
ay

 N
E

20
th

 N
E

12
th

NE

Fai
rvi

ew
 N

NE 55th 

38
th

 S

S McClellan 

E M
ad

iso
n 

NE 65th 

S College 

12
th

 S
10

th
 E

34
th

S Spokane 

SW Genesee 
SW Genesee 

SW Alaska 

Ca
lif

or
ni

a 
SW

63
rd

 S
W

55
th

 S
W

48
th

 S
W

49
th

 S
W

49
th

 S
W

Magnolia
Bridge

W Galer 

W Bertona 

Florentia 

Gilman W

Shilshole NW
Leary NW

Au
ro

ra
 N

Ta
ylo

r N

De
xt

er
 N

9t
h 

N

24
th

 N
W

20
th

 N
W

Br
oa

dw
ay

 E

1s
t S

1s
t S

4t
h 

S
4t

h 
S

S Holgate 

6t
h 

S

S Lander 
SW Hanford

SW Charlestown

SE        24th 

SE 40th 

Ev
er

gr
ee

n 
Po

in
t R

d

3r
d 

NW

12
th

 

W McGraw 

84
th

 N
E

S Lucile 

8t
h 

NW

5t
h 

N

1s
t N

St
on

e 
W

y N

E Pike 

Qu
ee

n A
nn

e N

35
th

 S
W

S Dearborn 

Elliott W

15
th

 N
W

16
th

 S
W

Mercer 

NE 202nd 

15
th

 N
E

15
th NE

N 145th 

5t
h 

NE
5t

h 
NE

Sand Point W
ay NE

40
th

 N
E

NE 92nd 

30
th

 N
E

NE 125th 

8t
h 

NW

25
th

 N
E

NE 160th 

W
es

tm
ins

ter
 W

ay
 N

NE
115th 

M
er

id
ia

n 
N

Lin
de

n 
N

NE 155th 

NE 110th 

19
th

   
NE

15
th

 N
E

NE 80th 

35th NE

NE 75th 

84
th

 N
E

3r
d 

NW

NE 70th 

NE 155th 

Fr
em

on
t N

Ro
os

ev
el

t W
ay

 N
E

NE 205th 

244th SW 

35
th

 N
E

N 205th 
244th SW 

N 200th 

NE 95th 

88
th

 N
E

68
th

 N
E

Ju
an

ita
 D

r N
E 

20
th

 N
W

NW 175th 

Ballinger Way NE

NE 141st 

80
th

 N
E

NE
145th 

1s
t N

E

NE 195th 

Au
ro

ra
 N

5t
h

NE
5t

h
NE

5t
h 

 N
E

5t
h 

NE

NE 185th 

NE 175th 

NW 65th 

3r
d 

NW

8t
h 

NW

N 65th 

NW Market 35
th

 N
E

15
th

 N
W

1s
t N

EGr
ee

nw
oo

d 
N

M
er

id
ia

n 
N

N 130th 
N 130th 

28
th

 W

22
nd

 W

NE 45th 
NE 45th 

NE 41st 

RooseveltWy N

47
th

NE

24
th

 N
W

N 50th 

10
th

 W

Au
ro

ra
 N

Au
ro

ra
 N

M
er

id
ia

n 
N

3r
d 

W

NW 96th 

W Emerson 

34
th

 W

N 125th 

W Dravus 

Holman 
Rd NW

N 40th 

NW 85th

Ph
in

ne
y N

Gr
ee

nw
oo

d 
N

NW 80th

14
th

 N
W

Au
ro

ra
 N

La
to

na
 N

E

N 45th 

W
al

lin
gf

or
d 

N

Fr
em

on
t N

Da
yt

on
 N

Gr
ee

nw
oo

d 
N

NW 100th 

N 105th 

N 85th 

N 90th 

28
th

 N
W

Green L Dr N

Winona

N

Lin
de

n 
N

Lin
de

n 
N

20
th

 N
E

NE 75th 

NW Leary
Way

32
nd

 N
W

36
th

 N
W

N 39th 
N 36th 

W McGraw 

W Barrett 

6t
h 

WW
es

t V
ie

w
m

on
t W

y W

M
ag

no
lia

 B
lvd

 W

Boston 

Fuhrman E

E John 
E Thomas 

Fa
irv

iew
 N

Republican 

9th 

E Pine NE 6th 

NE 12th 

Leary W
ay NW

Queen

Anne Dr

Br
ie

r R
d

Cedar W
y

66
th

 W

236th SW

76
th

 W

238th
SW

Firdale Ave LockwoodRd

Carter Rd

M
er

id
ia

n 
S

240th SE

30
th

 N
E

L o
cu

st 
W

y

29
th

 W

513

5

99

523
523

522

104

513

520

99

99

5

90

90

5

5

99

5

5

99

522

104

104

5

630
Shuttle

775

775

773

773

775

630

630

630

630

630

244

303X

312X

312X

312X

309X

309X

309X

303X

355X

355X

355X

355X

303X

116X
118X
119X

37X

28X

64X

64X

77X

77X

77X

373X

373X

77X

64X 74

74

74

74

74

64X

28X 28X

17X

17X

18X

18X

18X

18X

17X

17X

29

19

19

19

29

29

29

29

5X

5X

5X

5X

56X
56X

21X

57

57

76

43

43

76 76

55

55

15X

15X

29 15X

15X

304

304

304

342

342

342

113

154

301 301

416

416416

308

308

308

308

201

201

201

304

304

316

316

316

316

316

316

316

116X

119X

123

118X

301

301

301

301

121
122

76

63

63

Woodlawn N

37

37

37

37

63 64X 193X 303X

3

309X

345
346

345
346

347
348

347
348

31
3231

32

31
32

31
32

2
13

3
4

3
424

33

24
33

50
128

26X
28X

26X
28X

131
132

372X

372X

28X

28X

28X

28X

27

27

331

331

331

331

101 130115 130
112

345

330

330

346

347

347

348

348

348

348

331

346

345

71

13

33

31

345

71

331

331

331

331

101 130115 130

345

330

330

346

347

347

347

348

348

348

348

331

346

346

345

330

330

346

372X

71
7171

7878

26X
26X

26X

26X

26X

13

33

31

522

522

372X

372X

522

345

9X

9X

2

2

1 3

3
3

4

4

4

60

14

14

13

32
60

60

33

24 24

24

47

31

31

128

9X

9X

9X

9X

9X

50

14

60

50

5022

124

124

106
128

50

50
50

60

124

106

204

204

204

234

4

50

308
373X

63

43

347

73
373X

73
373X

73
373X

5

5

5

41

75

75

75

75

75

75

62

6262

67

67

67

67

62

62

62

62

62

65

65

65

65

65

41
45

45
4540

40

40
40

Swift

41

5

5

44

44
44

40

40

45

2
2

8

8

8

8

5
12

12

10

11

11

48

48

70

70

40

49

49

8

8

7

7

7 48

48

38

38

36

36

21

36

271

45

330

330

31
32

weekdays only

no trips north of
here on weekends

weekdays only

weekdays
only

65

49

995

995

995
992

994

994

994

994

994

994

994

994

994

995

995 995

995

995

980

980
984

984
984

987

987

987

987

892

892

892
892

891

891

891

894
894

894

987

980
984
988

988988

986
982
980

995

984

984

984

984

984

980
981
982
984
986

987
988
989
992
994
995

980
982
986
987
988
989
994

980
982
986
987
988
989
994

987
988
989
994
995

980
982
986

994
995

542 542

984

988

SR 99
120
125
21X
37
55
56X

57
113
121
122
123

I-5
41
522
63
64X
74
76X
77X
197
301

303X
304
308
309X
312X
316
355X
555
586

W Sea. 
Bridge
21
21X
37
55
56X

57
116X
118X
119X

I-5
150
101
577
578
594
102
143X
157
158
159
177

178
179
190
192
193X
197
586
590
592
595

Snohomish County–
Downtown Seattle
via I-5
512
510
511
513

402
405
410

412
413
415

416
417
421

422
425
435

Snohomish County–
University District
via I-5
810
821

855
860

871
880

SR 
522
331
522
309X
312X
342

I-90

550
554
111
114
212
214

216
217
218
219
630

65
73
64X

40
345
346
26X

345

347
348

71
73

373X

41

372X
330
522
309X
312X

70
63

64X
309X

304
355X

372X

67

49

49
70

70

62

12
49

11

11

11
12

8
118

10

65

981
982
986
987
988
989

FS

FS

FS

FS

FS

FS

Mount
Baker

Seacrest Dock

Seattle
(Pier 52)
Pier 50

Intl District

Capitol
Hill

University of Washington

Rainier

SODO

King
Street

Station

Beacon
Hill

Columbia
City

Montlake

NE 45th
& I-5

NE 145th
& I-5

Stadium
Seattle
Greyhound

I-5/NE 65th St/
Green Lake

Kenmore

Mercer
Island

Shoreline

Kenmore
Community
Church

Aurora Church
of the Nazarene

Korean Zion
 Presbyterian Church

Bethel
Lutheran
Church

North
Jackson

Park

Prince of
Peace

Lutheran
Church

Shoreline
United

Methodist
Church

South
Jackson

Park
Lamb of God

Lutheran
Church

Mercer
Island
United

Methodist
Church

Airport &
Spokane

SW Spokane St

Mercer
Island

Presbyterian
Church

P

PP

P

P

P

P

P

P

P

P

P

P

P

P
P

P

P

P

Mount
Baker

Aurora
Village

Mountlake
Terrace

NorthgateNorthgate
TCP

TCP

TCP

TC

Safeway

Safeway

QFC

QFC

QFC

Bartell Drugs
(add value only)

Safeway

QFC

Safeway

Safeway

QFC

Safeway
QFC

QFC

QFC

QFC

QFC

Safeway

QFC

QFC

QFC

QFC

Safeway

Safeway

Safeway

QFC

Safeway

Safeway

Safeway

Safeway

SEATTLE

S Jackson 

Olive
      

   W
y

3rd

5th 

Seneca 

Madison 

Harbor-
view

Med Ctr

Virginia Mason
Hospital

Denny Way 

Pioneer
Square

University
Street

Westlake

Convention Pl

201 S Jackson

Westlake Station

2
13

8

630
Shuttle630

123

125

120

131
132

775

0 ½ 1

Miles

2

5205

MEDINA
Admiral

TC TCP

FS

P P

Store
Name

987

Schedules vary—see timetables
ST = Sound Transit, CT = Community TransitTransit Service at Major Park & Rides and Other Transfer Points

 Aurora Village Transit Center and Park & Ride E Line, 301, 303X, 331, 342, 346, 373X | CT Swift, 101, 115, 130

 Evergreen Point Park & Ride and Freeway Station 167, 252, 255, 257, 268, 277, 311, 982, 986, 992 | ST 540, 542, 545, 555, 556 | CT 424

 I-5/NE 65th St/Green Lake Park & Ride 45, 62, 63, 64X, 76, 316 | ST 542

 Kenmore Park & Ride 234, 244, 309X, 312X, 331, 342, 372X | ST 522

 Mercer Island Park & Ride 201, 204, 216, 630, 892, 981, 989 | ST 550, 554

 Mountlake Terrace Transit Center and Park & Ride 111, 112, 119, 347, 413, 415 | ST 511, 512, 513 | CT 130, 810, 871

 Northgate Transit Center and Park & Rides 26, 40, 41, 63, 67, 75, 303X, 345, 346, 347, 348, 995 | ST 555, 556

 Shoreline Park & Ride E Line, 301, 303X, 342, 373X

 I-5 at NE 45th St Freeway Station 44, 76, 301, 316, 355X (northbound only) | ST 512

 I-5 at NE 145th St Freeway Station 301, 303, 304, 308, 347, 373X | ST 512

 Montlake Freeway Station (SR 520 at Montlake Blvd) 43, 48, 167, 252, 255, 257, 268, 271, 277, 311, 992 | ST 540, 541, 542, 545, 555, 556

 Mount Baker Transit Center 7, 8, 9X, 14, 38, 48 | ST Link light rail

 Rainier Freeway Station (I-90 at Rainier Ave S) 7, 9X, 111, 114, 212, 214, 216, 217, 218, 219 | ST 550, 554

 University of Washington Station 31, 32, 43, 44, 45, 48, 65, 67, 71, 73, 75, 78, 167, 271, 277, 372X, 373X |  
ST Link light rail, 540, 541, 542, 556, 586

 Alaska Junction (SW Alaska St and California Ave SW) C Line, 22, 37, 50, 55, 57, 128, 773 

 Ballard (NW Market St and Ballard Ave NW) 17X, 18X, 29, 40, 44, 

 Capitol Hill (Broadway/E Pine St/E Olive St) 8, 9X, 10, 11, 43, 49, 60 | ST Link light rail

 Delridge (SW Genesee St and Delridge Way SW) 50, 120, 125

 Fremont (Fremont Ave N and N 34th St) 31, 32, 40, 62

 Kenmore (NE Bothell Way and 68th Ave NE) 234, 244, 309X, 312X, 331, 342, 372X | ST 522

 Lake City (Lake City Way NE and NE 125th St) 41, 64X, 65, 75, 309X, 312X, 330, 372X | ST 522

 Roosevelt (NE 65th St/Roosevelt Way NE/15th Ave NE) 45, 62, 64X, 67, 71, 73, 76, 373X

 University District (University Way NE/15th Ave NE 
and NE Campus Parkway)

31, 32, 43, 44, 45, 48, 49, 65, 67, 70, 71, 73, 74, 75, 78, 167, 197, 271, 277, 
372, 373X | ST 540, 542, 556 

 University of Washington Campus 31, 32, 65, 75, 78, 271, 277, 372X | ST 540 | CT 810, 821, 855, 860, 871, 880

 Uptown (1st Ave N and Mercer St) D Line, 1, 2, 8, 13, 29, 32

Bus Routes and Facilities

RapidRide line and stop
frequent all-day route (every 15 
minutes or less until 6pm Mon–Fri)
all-day route
all-day routes that combine for 
frequent service
peak-only route

school route
Demand Area Response Transit 
(DART) route
Community Shuttle: fixed route 
and flexible service area*

*Reserve a ride off the scheduled route in this area.

Metro Transit (King County)

Sound Transit (regional express routes)

Community Transit (Snohomish County)

| transit centers:
 no parking | with park & ride

| park & ride by number of spaces:
 more than 250 | less than 250

freeway station

| Downtown Seattle Transit Tunnel station:
 Link light rail and bus | bus only

major transfer point

Other Transit Services and Facilities
Sounder commuter rail line
and station (      =Amtrak)
Central Link light rail line and 
station

Seattle Streetcar line

Seattle Center Monorail line and 
station
Washington State Ferries route 
and terminal
King County Water Taxi route and 
terminal (passenger-only ferry)

ORCA: customer service office
| vending machine | retailer

Selected Base Map Features
interstate / state highway routes

In general, the designations “St” and “Ave” are not shown on this 
map. In King and Snohomish counties “Streets” usually run 
east–west and “Avenues” usually run north–south.

incorporated city (all capital letters)

neighborhood / unincorporated place

point of interest or common destination

March 2016

21X

CLYDE
HILL

MERCER
ISLAND

Gilm
an Dr W

Dexter N 

Lake
Union

Puget
Sound

520

FA
RE

 Z
O

N
E 

   
BO

UN
DA

RY

Island
Crest
Park

125
21

120

Saint
Edward
State
Park

Seward
Park

Lake
Washington

Evergreen
Point

Magnuson
Park

N

S

EW

Metro Transit System: Northwest Area

NE 24th 

See above left 
for I-5 routes 
to/from 
Snohomish 
County

15
th

 W

Isl
an

d 
Cr

es
t W

ay
 

Mercer
Island

Presbyterian
Church

P

Puget
Sound

130 119 130
810 871

48
th W56

th
 W

112111

111

Bethany
Bible

Church

SR 
522
522
312X
342

372X
weekdays

only

522

SR 520
255
271
545
542
167
252
257
268

277
311
540
541
555
556
424

Ste
wart

 

982
986
992

981
989

984
988

Ea
st

la
ke

 E
 Boyer E

Interlaken
ParkTh

or
nd

yk
e W

 

19
31

994

894

891
892
894

894

891

90

987

N

S

EW

Metro Transit System: Northwest Area





CANYON
PARK

MAYS
POND

SILVER
FIRS

TULALIP

SMOKEY
POINT

LAKEWOOD

SNOHOMISH

LAKE STEVENS

MARYSVILLE

GRANITE
FALLS

DARRINGTON

ARLINGTON

STANWOOD

MONROE

SULTAN

GOLD BAR

MILL CREEK

BOTHELL

MOUNTLAKE
TERRACE

BRIER

SEATTLE

LYNNWOOD

MUKILTEO

EVERETT

EDMONDS

Kamiak
High

School

Mariner
High
School

Lynnwood
High School

Meadowdale
High School

Edmonds-
Woodway HS Mountlake Terrace High School

Henry M Jackson High School

Snohomish
High School

Granite Falls
High School

 Marysville-Pilchuck
High School

 Marysville Getchell
High School

Everett
High School

Lake Stevens
High School

Arlington
High School

Lakewood
High School

Stanwood
HS

Boeing

Paine
Field

Alderwood
Mall

Premera

Quil
Ceda

Village

Arlington
Airport

SNOHOMISH COUNTY

KING  COUNTY

SKAGIT COUNTY

SNOHOMISH COUNTY

Edmonds
Community

College

Everett
Community

College

UW Bothell
Cascadia College

University
of Washington

Cascade
High
School

84
th

 A
ve

10
0t

h 
Av

e

66
th

56
th

 A
ve

52
nd

48
th

 A
ve

44
th

 A
ve

28
th

Br
ier

 R
d

M
er

id
ian

4t
h 

Av
e

29
th

20
th

220th

As
h W

ay

35
th

 A
ve

NE 185th Bea
rds

lee

12
0t

h 
Av

e

228th St

208th St

28
th

 A
ve

Da
m

so
n 

Rd

Bo
th

ell
 E

ve
re

tt 
Hw

y

132nd St
134th Pl

148th St

164th St
164th St

150th

18
th

 A
ve

154th St

20th St

4th St

99
th

 A
ve

20th St

M
ain

 S
t

12
7t

h 
Av

e

16th St

Grade Rd

Grove St

88th St

67
th

 A
ve

4th St

10th

108th St

Sm
okey Point Blvd

100th St

152nd St

172nd St

174th Pl

140th St

Lakewood Rd

116th St

84th St

Su
nn

ys
id

e 
Bl

vd

M
ar

in
e D

r

Burn Rd

47
th

 A
ve

67
th 

Ave 

204th St

Highland Dr

1st St

St
illa

gu
am

ish
 A

ve

Ol
ym

pic
Av

e

236th St

271st St

276th St
72

nd
 A

ve

Pioneer Hwy

80
th

 A
ve

88
th

84th

10
2n

d

99
th

Cemetery Rd

188th St
27

th
 A

ve

64th

Sm
ok

ey
 P

oi
nt

 B
lvd

45 Rd

51
st 

Av
e

51
st 

Av
e

St
at

e 
Av

e
Ce

da
r A

ve

Bickford Ave

Main St

180th St

168th St

2nd St

Av
e 

D

17
9t

h 
Av

e

Ke
lse

y S
t

Tjerne Pl Ch
ain

 La
ke

 R
d

91
st 

Av
e

Le
w

is 
St

68
th

 A
ve

72
nd

76
th

 A
ve

76
th

 A
ve

9t
h 

Av
e

96
th

 A
ve

Main St

Dayton

5t
h 

Av
e

3r
d

Ra
ilro

ad
 Av

e

Caspers St

NE 205th St

N 200th St

244th St

238th

228th228th

236th St

228th St

196th St

204th St

220th220th St

208th St

204th St

200th

196th St
196th St

194th

44
th

 A
ve

48
th

52
nd

 A
ve 35

th
36

th
 A

ve
33

rd
 A

ve

Be
ech

 Rd

Alderw
ood Mall B

lvd

184th

M
ukilteo Speedway

Airport Rd

47
th

Ev
erg

ree
n W

ay

Everett Mall Way

Be
ve

rly
 Pa

rk 
Rd

168th St

176th St

148th St

75th St

Se
aw

ay
 B

lvd

Be
ve

rly
 Ln

Br
oa

dw
ay

Br
oa

dw
ay

Madison St

Pacific Ave
Hewitt Ave

Everett Ave

Ru
ck

er
 A

ve
Co

lb
y

Pecks Dr

52nd St

128th St

112th St

Casino Rd

4t
h 

Av
e

212th St
Bowd oin Way

Fr
ye

lan
ds

 B
lvd

Sea

ttle
 Hill R

d

Se

attl
e  Hi

ll R
d

148th St

Pu

get P
ark

 D
r

Sno
ho

m
ish

 Ca
sca

d
e D

r

Village G reen Dr

Trillium Blv d

M
ill 

Cr
ee

k B
lvd

Al
de

rw
oo

d

Ol
ym

pic

 V
iew

 D
r

Ha
rb

ou
r Po

int e
 B

lvd
M

uk
ilt

eo
 Sp

ee
dw

ay

Mukilteo Blvd

41st St

Sm
ith

 A
ve

Su
nn

ys
id

e 
B

lvd

Lundeen  Pk
wy

M
ari

ne 
Dr

M
arine Dr

M
arine Dr

Sh

ou
lte

s R
d

Jim Creek Rd

Arlington Heights Rd

Kayak Point Rd

Ev
er

gr
ee

n W
ay

Chenn a u lt Beach

 Rd

Bothell W
ay

SNOHOMISH COUNTY
KING  COUNTY

M
all

 P
kw

y

Darrington St

Sa
uk

 A
ve

Fir St

M
ountain Loop Hw

y

Stanley St

Pioneer St

S Alder Ave

8t
h 

St

4t
h 

St
5t

h 
St

1s
t S

t

High St

10
th 

St

1st
 St

Lewis Ave Vill
ag e G

ree

n Dr 35th Ave

Edm
on

ds
 W

ay

Totem Beach Rd

Sm
okey Point Blvd

Pioneer Hwy

NE 195th St

Bo
th

ell
 E

ve
re

tt 
Hw

y

To University District
& Downtown Seattle

To Bellevue &
Downtown Seattle

To Monroe,
Sultan & Gold Bar

To Darrington

Edmonds 
Park & Ride

Swamp Creek 
Park & Ride
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For the Latest Information

The Community Transit System Map is as accurate 
as possible at the time it is printed. Temporary 
routing and facility changes which occur between 
printings are not reflected here.

For the most up-to-date route schedules and 
maps, visit www.communitytransit.org 
or call (425) 353-7433.

Swift
Bus Rapid Transit

SWIFT Everett – Aurora Village
Swift station

Local Routes
serving Snohomish County

101 Mariner P&R  – Aurora Village
105 Mariner P&R – Bothell
106 Mariner P&R – Bothell
111 Brier – Mountlake Terrace
112 Mountlake Terrace – Ash Way P&R
113 Mukilteo – Lynnwood
115 Mariner P&R – Aurora Village
116 Edmonds – Silver Firs
119 Ash Way P&R – Mountlake Terrace
120 Canyon Park – Edmonds Comm. 

College
130 Edmonds – Lynnwood
196 Edmonds – Alderwood Mall
201 Smokey Point – Lynnwood
202 Smokey Point – Lynnwood
220 Arlington – Smokey Point
222 Marysville – Tulalip
227 Arlington – Boeing
230 Darrington – Smokey Point
240 Stanwood – Smokey Point
247 Stanwood – Boeing
270 Gold Bar/Monroe – Everett
271 Gold Bar/Monroe – Everett
277 Gold Bar/Monroe – Boeing
280 Granite Falls/Lake Stevens – 

Everett/Boeing

Commuter Routes
serving Seattle

402 Lynnwood Transit Center – Seattle
405 Edmonds P&R – Seattle
410 Mariner P&R – Seattle
412 Silver Firs – Seattle
413 Swamp Creek P&R – Seattle
415 North Lynnwood – Seattle
416 Edmonds – Seattle
417 Mukilteo – Seattle
421 Marysville – Seattle
422 Stanwood – Seattle
424 Snohomish – Seattle
425 Lake Stevens – Seattle
435 Mill Creek – Seattle

Commuter Routes
serving University District

810 McCollum Park P&R – University District 
821 Marysville – University District 
855 Lynnwood – University District 
860 McCollum Park P&R – University District 
871 Edmonds P&R – University District 
880 Mukilteo – University District 

Sound Transit
ST Express Routes
serving Seattle and Bellevue

510 Everett – Seattle
511 Ash Way P&R – Seattle
512 Everett – Seattle
513 Evergreen Way – Seattle
532 Everett – Bellevue
535 Lynnwood – Bellevue

Park & Ride / Transit Center

Train Station

Ferry Terminal

ORCA revalue location

Hospital

School

S N O H O M I S H  C O U N T Y
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City of Shoreline 

Transportation Corridor Study 

 

Workshop Materials 

 

Wednesday, Feb. 12 – Segment A 

Meeting #1: Overview and identifying issues 

Wednesday, Feb. 26 – Segment A 

Meeting #2: Confirmation and prioritization of issues 

Thursday, March 13 – Segment A 

Meeting #3: Review proposed design options 

Wednesday, March 19 – Segment B 

Meeting #1: Understanding and prioritizing issues 

Tuesday, April 1 – Segment B 

Meeting #2: Review proposed design options 

Thursday, April 3 – Segment A OPEN HOUSE 

5:00 to 8:00 p.m., Richmond Beach Library 

Review the proposed design options for Segment A 

Wednesday, April 16 – Segment A & B 

Final Wrap‐Up Meeting 



 
 

 
Point Wells Transportation Corridor Study 

Segment A (Richmond Beach Drive) 
Workshop #1: Issue Identification 

February 12, 2014 
 

Workshop Summary 
The City of Shoreline hosted the first of six Transportation Corridor Study (TCS) workshops on February 
12, 2014. The first workshop was designed to provide an overview of the TCS process and gather input 
from the public regarding potential transportation‐related issues and concerns associated with the Point 
Wells development. 
   

Open House 
The Workshop began with an Open House session, where attendees were invited to interact with each 
other and City staff, and view maps of Segment A (Richmond Beach Drive) and Segment B (Richmond 
Beach Road), as well as informational boards about the Point Wells development.  
 

Presentation and Explanation of Workshop Session 
After the Open House, there was a 30‐minute presentation that provided an overview of the TCS 
process and explanation of the workshop session.  
 
Kristine Edens, EnviroIssues (TCS facilitator) and Kirk McKinley, City of Shoreline Transportation Planning 
Manager, introduced the consultant team, city staff and elected officials and reviewed the workshop 
agenda. Kristine then gave an overview of the TCS process and meeting schedule and emphasized the 
purpose of the TCS process to identify potential transportation solutions for Richmond Beach Drive and 
Richmond Beach Road.  
 
Kirk McKinley then gave an overview of the TCS project area, context for the study, goals for the TCS and 
opportunities for public involvement. 

 Kirk described the proposed redevelopment of Point Wells and the project history to date. He 
shared why the City is going through the TCS process, emphasizing that the TCS allows the City 
and the community to work directly with the Point Wells developer (BSRE) to identify potential 
impacts of the development as well as investments and mitigations to offset these impacts.  

 Kirk shared some of the feedback that the City of Shoreline has received to date regarding 
safety, neighborhood access, traffic, congestion and quality of life impacts that may result from 
the proposed Point Wells development.  

 Kirk emphasized the importance of public participation in the TCS and the Snohomish County 
SEPA scoping process and described opportunities for participation, including the TCS 
workshops, public comment forms and providing public comment during the Snohomish County 
SEPA scoping period.  

 
Victor Salemann, Transportation Solutions (consultant to BSRE), gave an overview of TCS Segment A 
(Richmond Beach Drive) parameters and existing context, conditions and data for Segment A.  

 Victor described the level of traffic that is anticipated during four phases of the proposed Point 
Wells development. 



 He described key Segment A findings to date, including existing traffic data and the fact that 
virtually all of the site‐generated traffic associated with the proposed development will use 
Segment A, which is why the City is concerned about the corridor. He talked about next steps, 
including updating the traffic data as part of the TCS. 

 
After the formal presentation, there was a brief question and answer session facilitated by Kristine 
Edens. Key questions included: 

 How much traffic can a two‐lane road accommodate? Are there examples of similar streets that 
have been impacted by similar developments? 

 What is the difference between the TCS and the Snohomish County SEPA scoping process? Is the 
City of Woodway funding a similar TCS? 

 Is the City of Shoreline verifying the data prepared and presented by consultants? 

 Is the trip cap enforceable? Would a lower cap be enforceable?  

 Will improvements to the road be focused on accommodating traffic or is there a commitment 
to pedestrians as well? 

 Do traffic models account for Shoreline residents who go to and from the proposed 
development? 

 

Workshop Session 
During the workshop session, participants were able to visit six facilitated tables to share their concerns 
regarding specific sections of Segment A as well as Segment B. Breakout stations included: 

 Segment A Richmond Beach Drive Overview  

 Segment B Richmond Beach Road Overview  

 Segment A – Section 1, 196th, 24th to Richmond Beach Drive  

 Segment A – Section 2, Richmond Beach Drive, 196th to 199th  

 Segment A – Section 3, Richmond Beach Drive ,199th to 202nd  

 Segment A – Section 4, Richmond Beach Drive, 202nd to Point Wells property  
 

Report Back and Next Steps 
After the workshop session, participants and facilitators reconvened to share the findings from each of 
the breakout stations. Common themes emerged from each of the breakout stations. 
Concerns:   

 Increased cut‐through traffic, speeding and use of stop signs  

 Pedestrian, bike and child safety and access to the beach and parks. 

 Quality of life in the Richmond Beach neighborhood 

 Ensuring emergency access in the area 

 Concerns about increased light and noise, as well as water and air quality 
   

Potential solutions: 

 Ban/limit traffic on certain roads 

 Enhancing transit service between Point Wells and the Aurora Corridor 

 Create better, wider sidewalks and improved bike infrastructure 

 Create alternative access to Point Wells, perhaps to the west of the Railroad tracks or north 
through Snohomish County. 
 

For a more detailed accounting of comments and questions received during the workshop session, 
please see the comments and suggestions from stations and comment forms and letters received on the 
City of Shoreline Point Wells Transportation Corridor Study web page.  
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Welcome and Introductions
• Quick housekeeping
• Agenda reviewAgenda review
▫ 6:30 – Open House
▫ 7:00 pm – Welcome and Introductions7 p
▫ 7:30 – Workshop Session
▫ 8:30 – Report Back and Next Steps
▫ 9:00 – Adjourn

2/12/2014 Point Wells Transportation Corridor Study – Segment A Workshop #1
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Meeting expectationsg p
▫ Respect the time for others to participate
▫ New ideas and different opinions are a part of this 

 d di iprocess and discussion
▫ Please silence your electronics
▫ Keep time and on taskp
▫ “Table” discussions to keep the group moving

2/12/2014 Point Wells Transportation Corridor Study – Segment A Workshop #1
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TCS Process and Meeting Scheduleg
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TCS Project Areaj
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TCS Context
• Proposed redevelopment of Point Wells
▫ 3,000 +/- units, some commercial3,000 +/ units, some commercial

• Much input/controversy/discussion
▫ Community concern, city concerny , y
▫ State Supreme Court

• DEIS scoping meeting/input Feb 18, 6:30 -8:30 
Shoreline Center (hosted by Snohomish Co)
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6



Why a TCS?y
• BSRE required to complete a transportation 

study for SEPAstudy for SEPA
• Allows City and community to work directly with 

BSRE
• City Point Wells Subarea Plan calls for developer 

to fund TCS under direction of City

2/12/2014 Point Wells Transportation Corridor Study – Segment A Workshop #1
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City Goals for TCSy
• Provide opportunity for Shoreline community to 

participateparticipate
• Develop transportation mitigation 

recommendations to inform SEPA processp
• Ensure mitigation is reflective of community 

values and expectations
• Inform City Subarea Plan and Comprehensive 

Plan amendments 
I  li• Insurance policy

2/12/2014 Point Wells Transportation Corridor Study – Segment A Workshop #1
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TCS and City/Developer Agreement
• April 1, 2013 agreement between City and BSRE
▫ Identifies process to address transportation issuesIdentifies process to address transportation issues
▫ Sets a cap of 11,587 new daily trips
▫ Results incorporated into Snohomish Co. DEIS, 

mitigation included
• Commitment to ensure action through

S▫ DEIS
▫ Municipal agreement for mitigation
▫ Potential annexation▫ Potential annexation
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Some of what we’ve heard
▫ Safety for pedestrians, residents, bicycles
▫ Driveway access/egress

Noise/qualit  of life impacts▫ Noise/quality of life impacts
▫ Speed
▫ Parkingg
▫ Mailboxes
▫ Cut-thru traffic

T k t ffi  d li  d t ti▫ Truck traffic – delivery and construction
▫ Congestion, backups, trip time impacts
▫ Emergency vehicle accessg y
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How you can weigh iny g
• 6 TCS workshops:
▫ 3 for Segment A3 g
▫ 2 for Segment B 
▫ 1 Combined

• Participate, listen, brainstorm, create
• Remember the insurance policy

Add  h h   h  i   (i  • Add your thoughts to the scoping process (in 
person or in writing)
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TCS Project Areaj
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Segment A – Richmond Beach Driveg
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S  A Segment A –
Richmond Beach 
Drive
• Existing PM Peak 

Hour Volumes:
▫ Entering Trips: 242

i i  i  ▫ Exiting Trips: 153

S  P i  W ll  E d d T i  Source Point Wells Expanded Transportation 
Impact Analysis, prepared by DEA, 2011

Note: Trip Distribution is being revised as part of 
the TCS
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How much traffic are we planning for?

• 11,587 Average Daily Traffic (ADT)
942 PM Peak Hour• 942 PM Peak Hour
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Phase 1 – Site Trip Distribution (PM)

• Entering Trips: 242
Exiting Trips: 153• Exiting Trips: 153

S  P i  W ll  E d d T i  Source Point Wells Expanded Transportation 
Impact Analysis, prepared by DEA, 2011

Note: Trip Distribution is being revised as part of 
the TCS
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Phase 2 – Site Trip Distribution (PM)

• Entering Trips: 330
Exiting Trips: 260• Exiting Trips: 260

S  P i  W ll  E d d T i  Source Point Wells Expanded Transportation 
Impact Analysis, prepared by DEA, 2011

Note: Trip Distribution is being revised as part of 
the TCS
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Phase 3 – Site Trip Distribution (PM)

• Entering Trips: 559
Exiting Trips: 413• Exiting Trips: 413

S  P i  W ll  E d d T i  Source Point Wells Expanded Transportation 
Impact Analysis, prepared by DEA, 2011

Note: Trip Distribution is being revised as part of 
the TCS
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Phase 4 – Site Trip Distribution (PM)

• Entering Trips: 603
Exiting Trips: 431• Exiting Trips: 431

2/12/2014 Point Wells Transportation Corridor Study – Segment A Workshop #1
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Transit Availability
Transit and Railway Site Trip DistributionTransit and Railway 
(Source: DSEIS Study)

Site Trip Distribution
(Build Out)

Source Point Wells 
Expanded 
Transportation 
Impact Analysis, 

d b  DEA  prepared by DEA, 
2011

Note: Trip 
Distribution is being g
revised as part of the 
TCS
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Segment A – Key Findingsg y g

• Internalization of site-generated traffic increases 
with density over timewith density over time

• Transit compatibility must be provided
• Most significant impacts occur on Richmond • Most significant impacts occur on Richmond 

Beach Drive near Point Wells access
• Traffic impacts on Richmond Beach Road up to p p

Aurora are a major concern

2/12/2014 Point Wells Transportation Corridor Study – Segment A Workshop #1
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Segment A – Richmond Beach Driveg
• Point Wells to and including NW 196th Street
▫ Only site accessOnly site access
▫ Existing weekday volumes: 850
▫ Future volumes at upper limit of two-lane road
▫ Location of existing homes limits widening
▫ Topography limits widening

i hb h d h▫ Impacts to neighborhood character a concern

2/12/2014 Point Wells Transportation Corridor Study – Segment A Workshop #1
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Next Stepsp
• Richmond Beach Drive Enhancement Plan
▫ Site access to NW 196th Street (Richmond Beach Site access to NW 196 Street (Richmond Beach 

Road)
• Richmond Beach Road Corridor Study
▫ Richmond Beach Drive to Aurora Avenue (SR 99)

• EIS Traffic Impact Study
▫ Shoreline, Woodway, Snohomish County and 

WSDOT Facilities
▫ Transit Compatibility▫ Transit Compatibility

2/12/2014 Point Wells Transportation Corridor Study – Segment A Workshop #1
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What we’ve heard from previous 
meetingsmeetings
▫ How much traffic can a two-lane road 

accommodate?accommodate?
▫ Can you provide local examples of two-lane roads 

with traffic similar to that anticipated with this 
project?

▫ What should we plan to do with Richmond Beach 
D i /R d?Drive/Road?

2/12/2014 Point Wells Transportation Corridor Study – Segment A Workshop #1
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How much traffic can a two-lane road 
accommodate?accommodate?
▫ Lane widths
▫ ParkingParking
▫ Driveway density
▫ Conflicting volumes at 

i t tiintersections
▫ Grades
▫ Site distanceSite distance
▫ Not uncommon to see 

10,000 ADT

2/12/2014 Point Wells Transportation Corridor Study – Segment A Workshop #1
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Provide examples of two-lane roads with 
traffic anticipated with this project?traffic anticipated with this project?

▫ One lane in each direction
▫ Parking on one or both sides
▫ Similar driveway densities and garages

Similar grades▫ Similar grades
▫ Similar site distance

2/12/2014 Point Wells Transportation Corridor Study – Segment A Workshop #1
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a.Time for clarifying questions from participants (w/ Kirk delegating who will answer the questions)

Questions/Answers
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Workshop Sessionp

• Stations:
▫ Segment A  Richmond Beach Drive▫ Segment A, Richmond Beach Drive
▫ Segment B, Richmond Beach Road
▫ Segment A, Section 1 – 196th, 24th to RB DriveSegment A, Section 1 196 , 24 to RB Drive
▫ Segment A, Section 2 – 196th to 199th

▫ Segment A, Section 3 – 199th to 202nd

▫ Segment A, Section 4 – 202nd to Point Wells

2/12/2014 Point Wells Transportation Corridor Study – Segment A Workshop #1
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Report Backp

• Common themes, issues, concerns or worries?
Potential solutions already being discussed?• Potential solutions already being discussed?

2/12/2014 Point Wells Transportation Corridor Study – Segment A Workshop #1
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Next Stepsp
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Thank you!y
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Wednesday, Feb. 12, 2014 - Segment A, Meeting #1: Overview 
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a. From Flip Charts 
b. From Map post-its 
c. Additional Comments 

  



 

Page | 2 
 

1.  Segment A – Full Length Section 1-4 (From South to North) 
 
Comments/Questions from Flip Charts and additional notes 

• Examples of 2 lane streets in Shoreline that carry 10-12k ADT are 40-45 wide (not including 
sidewalks) 

• Disconnect between Land Use and trip assumption 

• Focus on peak hour trip threshold only as project develops 

• Add commuter rail train station as part of developer requirement 

• Provide an updated rough estimated traffic flow map (vs. the 2011 Map) incorporating the 
11,587 additional trips from Pt. Wells prior to the final meetings and traffic study, so that the 
people can see the real impacts. Do this ASAP before the upcoming meeting. 

• Add commuter rail station/parking for mass transit 

• Richmond Beach residents cut through Innis Arden at 15th NW, 8th NW, and 3rd NW and Dayton 
to 145th 

• Please have Shoreline city staff who do not live in Shoreline and are unfamiliar with the area 
east of Hwy 99 to walk 185th to Richmond Beach Rd (RB Rd) to Richmond Beach Dr (RB Dr) to Pt. 
Wells 

• Please include the entire area to I-5 east of Hwy 99 to 205th, 185th, 175th, 145th, etc.  

• Include a beautification co-op plan for 205th at the island area east of Pannera development to 
Meridian with Snohomish County 

• Build a road through Woodway for North and East bound traffic to equalize the impacts 

• Consider weather on RB Rd west of 8th Ave NW. Ice, snow, standing water, etc.  

• The sidewalks on RB Rd are substandard and obstructed by trees and power poles. Need new 
Richmond Beach sidewalks on Road 

• Underground the power on RB Rd, RB Dr, 20th Ave NW, and all other impacted cut through 
roads. 
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1.  Segment A – Full Length Section 1-4 (From South to North) (cont.) 
 
Comments/Questions from Map 

@Corner of NW 195th Place and Richmond Beach Drive (RB Dr) 
• Stop cut thru on RB Drive South of 195th 
• Block headlights from blazing into house @ 19494 RB Dr 
• If intersection is at 196th, how to keep speed and volume down going to 195th (south)? 

 
@NW 195th Court 

• Access to NW 195th CT; Lights? Stop Sign? 
 
@Triangle between 26th Avenue NW and RB Drive from NW 195th Place to NW 196th Street 

• Keep ‘Triangle’ from feeling surrounded by traffic 
 
@RB Drive between 195th Court and NW 196th Street 

• Close Street Here to prevent  cut through 
 
@NW 199th St from RB Dr to 20th Ave NW 

• NW 199th St is only street with cut through to 20th Ave NW from RB Drive. Already lots of cut through 
traffic. 

• Lives at 24th and 198/199th; don’t double up traffic on either street in such a way that it focuses more 
traffic on the 24th intersection 

 
@RB Drive between 198th Street and NW 199th  

• Traffic bulb at intersection 199th/RB Drive; ‘no left turn’ onto up hill street to limit traffic on 
198th/199th 

 
@24th Avenue NE 

• 24th Ave NE cut through traffic as N/S Route 
 
@County Line (NW 205th St) 

• Offer a new beach park south of development with overpass over tracks 
• [build] South Viaduct [direction north]  

 
@Overall Comment 

• Limit access through 199th, 198th, 197th from/to Richmond Beach Drive 
• Provide separated pedestrian and bicycle facilities from Pt. Wells to Interurban Trail 
• Include Line of Sight for pedestrian and bicycles in traffic analysis 
• More than speed bumps-barrier! Force traffic on to RB drive 
• People use 199th today to get from beach to neighborhood for all streets 
• Make the model reflect different mitigations for cut through, traffic calming, or restrictions 
• Cut through traffic: how will this be limited and addressed? 
• Safe pedestrian passage of the streets so you don’t have to walk into street to pass others 
• As utilities (electric cables) are relocated for roadways replace them underground 
• Maintain emergency vehicle access even if roadway is blocked 
• Choke Point 48’ 
• City should call BSRE on lies 
• Current Cut through from CL to 194th; more would be: pollution, noise, lights, safety 
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2. Segment A – Section 1: 194th – 196th Street 
 
Comments/Questions from Flip Charts: 

@Cut through on 25th Avenue NW and 23rd to 22nd Avenue NW 
• Pedestrian Safety  
• No sidewalks on 22nd now 
• High pedestrian uses are to Saltwater Park Trail 
• Speed of traffic 

 
@Segment B accessing back out to RB Rd at 20th Ave NW 

• Traffic backing up at 20th and RB Rd than cut through 
 
@ Resident at 24th and 195th Place 

• Shoulder stripe keeps vehicles away from sidewalks 
• Ability to pull out of driveway 

 
@Cut through in/out from 24th  

• Pedestrian safety, noise, pollution 
 

• Left turn (east) difficulty from 24th if more traffic 
• Want ability to turn left on 195th Pl and RB Dr westward 
• Island effect for triangle properties surrounded by traffic. One way would cause cut through on 26th 

Ave NW 
• Functionality of intersection of 26th and 195th/196th PL 
• Light Pollution from headlights; Child Safety 
• Can 205th be extended west to Pt Wells to reduce impact of traffic in shoreline? 
• Build bridge over rails to access Pt. Wells through Woodway instead of RB Dr.? 
• Please ask developers to pay for new sidewalks. 
• Could alley improvement help residents access their houses? Alley of NW 196th St is currently 

stream/run off route. 
• Pedestrians mostly come down to RB Dr from triangles area to beach and park (KKA). Safety 

concerns for pedestrians and bikes crossing RB drive both north and south of triangle 
• Can traffic south of 195th Pl on RB Dr be discouraged? 
• Leaving up hills difficult with ice and snow; truck [is] stuck to [using] park and RB Dr 
• Concerned about cut through on 23rd Pl from 196th Woodway going to 20th Ave 
• Don’t understand why it can’t go through Woodway/Snohomish County? Responsibility should lay 

with those who most benefit 
• Cats and wildlife can’t safely walk around if more traffic 
• Value wildlife variety in neighborhood; GB heron use tree in yard 
• Might need more street lights if more traffic – bike in AM 
• Viaduct from Pt. Wells North to Edmonds Way 
• Boat only access 
• Make 196th St be main road in and out and discourage use south or on 195th Pl, keep south RB Rd 

residential 
• Don’t like one way triangle 
• Concern that through traffic will start using alley 
• Local residents uses all streets in neighborhood 
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2. Segment A – Section 1: 194th – 196th St (cont.) 
 
Comments/Questions from Map 

@Corner of RB Drive and 195th Place  
• Limit through traffic here past 195th Pl 
• 60’ Right of way would demolish homes…what size or width should 195th Pl become to handle 

traffic volumes 
 
@Intersection of NW 195th Place and 26th Avenue NW 

• One way (arrow pointing NE on 195th). Reduce traffic and width 
• Noise abatement for uphill traffic; what can be done to block noise from vehicles? 

 
@195th Place and 25th Avenue NW 

• Vast increase in traffic create less walk-ability in neighborhood 
• Concern about loss of street parking 
• Noise of traffic a concern 

 
@ Alley near 19520 206th Avenue NW 

• Improve alley (now boggy) so local access only can use 
 
@26th Avenue NW between 195th and 196th 

• Island of traffic if ‘one way’; would prefer traffic only on 196th 
 
@NW 196th Street between 24th and 26th Avenue NW 

• A lot of pedestrian use the side of the road 
 
@NW 196th between 26th Avenue NW and RB Drive 

• One way (arrow pointing west); reduce ROW traffic and width 
 
@NW 196th Street 

• 4 lanes up to Edmonds way to relieve RB Dr (Viaduct) 
• Route road on BNSF ROW as address access to Edmonds up to vehicles and ferry at Edmonds SR 

104 solve BNSF and BSRE problems 
 
@RB Drive between NW 195th and NW 196th Street 

• Mixing pedestrian walking to beach with automobiles 
• Access Egress at 195th Ct 
• No One way, close road here (RB Dr and NW 196th St) 

 
@Overall Map 

• Concerned about safety at 185th/Dayton; slight distance problem east on 185th 
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3. Segment A – Section 2: 196th – 199th Street cont.  
 
Comments/Questions from Flip Charts: 

 
@Kaya Kayu Ac Park 

• Existing Parking/Park capacity at Kayu Kayu Ac Park was not designed to support extra users 
• Where would overflow parking end up? Peds and Bike access? 
• Crosswalk to Kayu Kayu Park? 

 
• How wll existing parking/bike/pedestrians between 196th-199th be affected 
• Impacts residents adjacent? 
• How will cut-through traffic on 199th, 198th, and 197th be mitigated? 
• Impacts to resident and Richmond Beach community parks? 
• Install all required improvements at the beginning vs. increments/phases. Give people the 

certainty of the impacts at the beginning. 
• Are water access options being analyzed as well? 
• Focus seems to be only for surface access. 

 
@Cut through traffic? 

• Limited access thru side streets 
• Up to Woodway 
• To 24th toward Edmonds 
• Safety 

o Kids 
o Seniors 
o Pets 

 
• No sidewalks; don’t necessarily want 
• Impacts to parking 
• Changes character of neighborhood and sidewalk traffics 
• Traffic impacts; H20, air quality, and increase noise 
• Traffic into yards and backyards – 198th and 199th 
• Are these alternatives routes: 

o Emergency or secondary access? 
o Natural disaster? 

• Additional noise from commercial vehicles, buses 
• Quality of life 
• Comment on PPT presentation: Explanation of traffic flows were deceptive/confusing. Is it 

current vs. 2 years old? 
• Can’t fit sidewalks on side streets, ex. 199th 

 
@Concern for cut-thru on NW 198th and 199th Street 

• Congestion will cut thru 
• Shortcut paths to Woodway and Edmonds 
• Both sides 

 
• Pedestrian access to park: people, strollers, dogs 
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• Cut Thru to 24th  
• Kids play on street, ride bikes 

 
@Changes to character of neighborhood 

• Was a small street, low volume 
• People buy houses for small town feel 
• Keep cars on arterial  

 
• People already don’t honor stop signs 
• Development brings more development 
• More density/commercial developer on RB Dr. 

 
@BNSF maintenance vehicles on RB Drive NW 

• Public access to Pt. Wells; how to maintain access for Shoreline residents 
• Power lines underground as mitigation 
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3. Segment A – Section 2: 196th – 199th St (cont.) 
 
Comments/Questions from Map 

 
@Corner RB Drive and NW 197th 

• NW 197th and NW 198th cut-thru to 20th and taking a right; add sidewalk for safety 
 
@19710 RB Drive 

• Can’t back out; design of garage bay limits option (Tom J.) 
 
@RB Drive from NW 196th to 199th Street 

• Is a 3 lane rd better than 2 lane to alleviate 
• Road widening to 3 lanes will impact property 
• No 4 lane roads; too big 
• Make 197th – 199th Dead ends streets (close with K-rails); no left or right from RB Dr. 
• Train have volume increase and frequency; length of trains impact on development  
• Parking on RB Dr. west side by Kayu Kayu; additional trespassing across BNSF to Prefer Point 
• Number of parking stall available at Kay Kayu Ac Park; BNSF maintenance parking (see pic) 
• Cut through traffic to 104SR, bumps in street to prevent left turns up NW 197th, and 198th ; 199th 

– all the way up to 20th; add ‘no left turn’ signs. 
• Buy house on west side of street from Kayu Kayu Ac Park to accommodate grades for drive 

ways.  
 
@NW 198th Street from RB Drive to 26th Avenue 

• Alley off of NW 198th design consideration 
• School bus stop at 198th safety in mornings and 3:45pm for kids 
• Add 24th Ave NW to maps – future meetings all the way to NW 196th St 

 
@ Corner of RB Drive and NW 198th Street 

• Park access (Peds) X-walk to park, safety 
 
@ Corner of RB Dr. and NW 199th St 

• (southbound) ‘no left turn’ onto 199th toward 24th 
• 199th will be a bigger cut through to 24th  

 
@NW 197th,  198th, 199th St between RB Dr and 26th Ave NW 

• No cut through 
• Don’t want 199th, 198th, and 197th blocked off totally to traffic. Ok to limit somehow. 
• Street parking on 198th and 199th, where will it go? 

 
@Overall Map 

• Limit area of neighborhood impacted by traffic in segment. Preserve walk-ability of 
neighborhood, safety of children riding bikes by preventing cut through traffic up 199th, 198th, 
197th to 20th 

• Neighborhood mitigation; underground power lines, LID mitigation? 
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4. Segment A – Section 3: 199th – 202nd Place 
 
Comments/Questions from Flip Charts: 

 
• Sidewalk paid by developer 
• Traffic cutting through the neighborhood 
• Noise 
• Safety 
• Congestion – every intersection and 15th and RB Dr. 
• 15th NW 1st spillover to the south cut through point 
• Bike routes heading East-West on RB Rd and other routes 
• Non-motorized access cut through traffic on 199th, 198th, 197th  
• Why can’t there be a bridge over tracks in Snohomish County for access to site? 
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4. Segment A – Section 3: 199th – 202nd Place (cont.) 
 
Comments/Questions from Map 

 
@NW 199th Street between RB Drive and 26th Avenue W 

• Review cut through traffic options. NW 199th is first through street from North on RB Dr. NW 
• No adequate fire/emergency vehicle access from this point north 

 
@Corner of RB Drive and NW 199th Street 

• Provide/improve pedestrian crossing into Kayu Kayu Ac Park at least at 198th 
 
@19928 RB Drive 

• Side Walks 
 
@19909 RB Drive and Kayu Kayu Ac Park 

• New Road through Kayu Kayu Ac Park to minimize problem traffic 
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5. Segment A – Section 4: 202nd – 205th Street 
 
Comments/Questions from Map 

 
@RB Dr. between 202nd Pl and NW 205th St 

• Sidewalks on at least one side of street [RB Dr.] 
• Loss of yard if Road expand [20235 RB Dr.] 
• Traffic accidents blocking the roadway 
• Emergency access if road entirely blocked? 
• Future amenities should retain existing significant trees 
• Save these trees! [Richard Gamma, 20240 RB Dr.] 
• Expand ROW to the west to provide sidewalks to lessen impacts to home owners 
• Why no other option in/out via Woodway (old road) or extend 205th? 
• Study road west of tracks going up to Edmonds/Hwy 104; Maybe built by BNSF in concert with 

track widening and ferry relocation 
• Open route just east of rail road ROW to west Dayton St. Edmonds 
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6. Segment B – Full Route 185th/Richmond Beach Rd/NW 196th Street from 
Aurora to RB Drive 
 
Meeting Suggestions/Comments from Flip Charts 

• When presenting numbers to the community, make it understandable and give magnitude, 
apples to apples (give real world meaning). 

• Snohomish County obtains the sales and property taxes, Shoreline the headache 
• Pedestrian friendly – Needs to be, yet, traffic back up with 2 lane road. What [if there is] an 

accident/etc. on RB Dr.? Need emergency access via route other than RB Dr. for emergencies 
where access via RB Dr is blocked 

• Road repairs: With increase traffic who pays? 
 
@Access: how to mitigate? 

• Difficult now 
• Saltwater Park 
• Library 

 
• Ingress/Egress, Richmond Beach Shopping Center 
• Sidewalks on 8th Ave NW; southbound/west side street critical (to accommodate increase traffic) 
• Traffic distance map incorrect and deceptive. Take down this segment for future presentations. 
• Safety for school children waiting for school buses on 8th Ave NW (presently a very busy ‘cut 

through’) 
• Diversion via 3rd NW to circumvent traffic 
• Impact of Power outages in the community 
• Access thru Snohomish County 
• Wastewater from who? 
• Don’t start from incorrect information = insult to community 
• Cut through = 8th NW “where the sidewalk ends” = school age children lining up without 

sidewalk = unsafe 
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6. Segment B – Full Route 185th/Richmond Beach Rd/NW 196th Street from 
Aurora to RB Drive (from West to East) 
 
Meeting Suggestions/Comments from Map 

@Aurora Avenue N and N 185th Street 
• Design super easy access (shuttle?) to light rail planned for 185th and I5 
• Car waiting to turn west onto 185th from Aurora will create large backups. Current turn lane already 

fills up 
 
@N 185th Street and Fremont Avenue N 

• Fremont Ave N from N175th to N 205th needs sidewalks on at least one side. It already has 6000 
vehicles per day 

 
@ Dayton Avenue N from N Richmond Beach Road to N 185th Street 

• Much more traffic moves on Dayton than seems known. People (like me) who commute to the tech 
industry in Fremont go down Dayton, Greenwood, and 3rd Ave NW 

 
@N Richmond Beach Road from Dayton Ave N to 3rd Avenue NW 

• Streetlights too dim for proposed night commute volume. (Safely) 
• Increase traffic noise for those a block or two from RB Rd 
• Already hard to turn left from 2nd Ave NW east onto RB Dr/N 185th St 

 
@ 8th Avenue NW 

• Cut through traffic 
 
@Richmond Beach Road between 8 Avenue NW and 12th Avenue NW 

• Bicycle traffic is very low on RB Rd due to grade 
 
@Richmond Beach Road between 12th Avenue NW and 15th Avenue NW 

• Concerned for pedestrians and bike safety on sidewalks along NW RB Rd. Cars often leave the 
roadway on the curve at bottom hill. Protected sidewalk possible? (arrow pointed toward 1235 RB 
Rd) 

 
@Corner of RB Rd and 15th Ave NW 
-15th Ave and RB Rd is currently a non-functioning intersection and additional traffic will cause it to fail. Safety 

issues 
-Eliminate cut through traffic on 15th Ave NW. Straight street invite speeding. 
 
@Richmond Beach Park 
-Park capacity may be challenged 
-Sidewalks needed on all streets leading to parks for safe access for pedestrians 
 
@20th Avenue NW from NW 190th to 195th Street 

• Sidewalks needed on all streets where residents and school children walk. Richmond Beach is a 
walking community 

• 20th and 195th has lots of pedestrians accessing the SW Parks, the library park, little store etc., [and] 
will not be safe with 11,000 more cars. Traffic lights? Sidewalks?  

• Old wild horse: Parking/congestion intersection impact by development 195th and 20th Ave NW 
• Sidewalks needed at 190th to beach. 22nd and 20th Ave NW sidewalk needed for pedestrian. High 

traffic.  
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@24 Avenue NW and NW 196th Street 

• Limit turns from 196th onto 24th Ave NW 
 
@Overall Map 

• I am concerned about the impact of the construction of the improvement/mitigation on RB Rd. Will 
it be under-construction for 25 years? I would like all work and sidewalk intersections done at the 
start. 

• Traffic spilling off RB Rd to 197th and 198th ‘traffic calming’ 
• Pedestrian/bicycles/bus transportation along Rich Beach Dr NW 
• What is being calculated to have fewer single occupancy vehicles in 11,587 trips? 
• Second access mandated for safety of all Pt. Well and RB residents. 
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6. Segment B – Full Route 185th/Richmond Beach Road/NW 196th Street from 
Aurora to Richmond Beach Drive (from West to East) 
 
Additional Comments/Questions Taken 

 

• Improve bike and pedestrian infrastructure along entire Richmond Beach Rd/Dr corridor 
(multiple comments like this). 

• Need to continue sidewalk (which currently spans from Richmond Beach Rd to 185th) down 8th 
Ave NW, south to 180th. 

• Take the old site trip distribution maps off the presentation as they are inaccurate/don’t depict 
City’s anticipated trip distribution. 

• Concerns about traffic and awkward geometry at 15th Ave NW intersection – suggested possible 
roundabout. 

• Concerns about traffic and awkward geometry at 20th Ave NW intersection. This resident takes 
an EB left turn from NW 195th to NB 20th Ave NW which is a tight maneuver. She is concerned 
that if queues are present on 20th, she won’t be able to make that turn. 

• Pedestrian and bike improvements desired on 20th Ave NW from NW 195th to the Richmond 
Beach Saltwater Park entrance. Suggestions for making this section more of a green street or 
boulevard type of design that is more inviting to recreational users headed to the beach.  

• Concerns about how increased traffic will fair on steep hill (Richmond Beach Rd west of 8th) 
during inclement weather.  

• Desire for better transit service to/from Point Wells 

• Concerns about cut through traffic in Innis Arden neighborhood. 

• Residents think the 11,500 traffic volume cap is too high. 

• Would like the power to be underground throughout the corridor. 

• Concerns about cut through traffic via 23rd, 192nd and 20th. 

• Suggestion to set up a traffic safety escrow account for the City to draw upon later as 
neighborhood issues arise. This will help address unanticipated problems in residential 
neighborhoods. 

• Concerns about cut through traffic on 15th Ave NW. 

• Concerns about traffic impacts to 205th. 

• Provide clearer and easier to understand information, especially regarding traffic volumes. 
Instead of talking about the fact that traffic will increase by approximately 12,000 vehicles per 
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day, talk about factors, like traffic will double on this segment. Give specific examples of other 
roadways with similar volumes. 

• Concerns about speeding down the steep hill on Richmond Beach Drive west of 8th Ave NW. 
Concerns about traffic accidents related to this hill and the curves. 

• Include the area north of 175th, east of Aurora, west of I-5 to the county line as part of the 
Traffic Study. 

 























































 

 

Kirk McKinley 
Shoreline City Hall 
17500 Midvale Ave., N 
Shoreline, WA  98133 
 
Feb. 18, 2014 
 
 
 
I’m writing this letter to oppose the Biran Point Wells development. I believe that Mr. Shraga  Biran should 
find a more suitable site for his utopian community. The Richmond Beach, Woodway and Shoreline 
communities would be overwhelmed by the traffic generated by such a project. It is understandable that 
Snohomish County would love to have the taxes generated by the proposed development, but they would 
be getting a free ride on the backs of the residents of Richmond Beach, Woodway and Shoreline who 
would be overrun with people and vehicle traffic and would be burdened with the added expense of dealing 
with a huge increase in traffic in the area. For those of us living off of Richmond Beach Road, there is 
already a traffic problem, on this heavily traveled road. It is time for common sense to prevail and if the 
Point Wells area is to be properly utilized, a park would be far more fitting and would bring a great deal of 
pleasure to hundreds of users and would leave the local residents to enjoy their chosen way of life, in a less 
than crowded area. For those who are not aware of the road access to the area in question, they should drive 
from the Point Wells gate to Aurora and see how limited the road system is and then try to visualize how 
several thousand more residents and their service requirements and restaurants would make this single road 
system crowded beyond reason. The exhaust pollution and the noise pollution from the increased traffic 
would be a serious problem for nearby residents. It is commendable that Mr. Biran is interested in 
transforming poor or damaged property half a world away from his home in Israel, but I think his money 
could be better spent elsewhere. 
 
 
Art and Marie Johnson 
Owners of townhome at 19323 15th Ave., NW 
206-533-1304   
 
  



 

 

From: Weiming Bian 
Sent: Monday, February 17, 2014 1:11 PM 
To: Kirk McKinley 
Subject: Point Well Transportation Corridor Study 
 

Hi Kirk: 

 

I’m a ‘new’ Shoreline resident – moved from Bothell in last June. Last week I participated the first 
workshop for Point Well development and I’d like to fill out the Comment Form in the format of email.  

 

“What concerns do you have about Transportation impacts due to the Point Wells development?” 

·         The PW development changes existing traffic pattern that local residents are used 
to, from one-way traffic to two-way traffic. Future traffic on two intersections may 
warrant Traffic signal or roundabouts at minimum - at 15th & 20th Avenues. 

·         Because of that, people will likely consider transit alternatives more.  NW 
Richmond Beach Road is NOT built to suit pedestrian nor bicycle traffic.   

o   Lack of a bike lane will force a wider sidewalk 

o   Current sidewalk maybe sub-standard, it looks 4-ft wide, and  

o   More importantly, there is no shoulder (in pavement), no landscaping strip (to buffer 
pedestrian from vehicle), which leads to the ROW question 

·         Is there any ROM space for sidewalk widening & Landscaping strip? 

·         Transit improvement will needed to be coordinated with King Co. Metro for more 
frequent bus schedules and the connection to the future 185th Station for LRT; 

·         Current ‘S’ curves are a potential traffic hazard during Snow days.  I’d suggest to 
investigation on possibilities to flatten out the curves. The house on 1235 RB Rd….can 
be the first obstacle for the effort. 

·         Traffic impact during Construction.  May I suggest the developer considering the 
Rail option?  I’m not sure about the percentage for future regular traffic can be diverted 
to the commuter rail – maybe less than 10%, yet the waste removal is very worthwhile to 
do even though coordination with BNSF won’t be easy. 

 

“What questions or concerns do you have specific to your property on Richmond Beach Drive or 



 

 

Richmond Beach road?” 

·         Main concern is the intersection at NW 15th Ave.  Without PW development I’d 
suggest a roundabout.  With the development….the traffic volume may warrant a signal.  
It’s difficult right now to be onto the Richmond Beach Rd during the rush hour. 

 

“Additional questions or comments?” 

·         Not really related to the PW development…..Sidewalks to the Richmond Beach 
Park would be great! That’s about 2X1200 ft along the 20th Ave from the RB 
intersection.   

 

A quick self-introduction: I’m a civil engineer & currently the owner of Northwest Civil Engineers PLLC, 
a small engineering consulting company had the office in Bellevue for 3+ years.  Recently relocated to 
Shoreline to be close to family, I’m looking for moving the office in Shoreline.  I’m very glad to see so 
many Shoreline engineers at once at the workshop and, would like to contribute my knowledge to the 
community. Except the LRT related topics - the company is starting on ST’s Lynnwood Extension project 
this week on all 4 station / P&R FEIS preliminary engineering work, as a sub-consultant.  Our company is 
listed in Bellevue’s eCityGov portal.   

 

I am looking forward to working for Shoreline on public improvement projects and will very like to meet 
with you sometime in near future. 

 

Best Regards, 

Weiming Bian, PE 

Principal 

Northwest Civil Engineers PLLC 

1424 NW 198th Street 

Shoreline, WA 98177 

(425) 440-9238 

bianw@nwcivilengineers.com 

www.nwcivilengineers.com 

  



 

 

From: Jerry Fleet   
Sent: Tuesday, February 18, 2014 10:42 AM 
To: City Council; Kirk McKinley 
Subject: Point Wells & the Transportation Corridor Study 
 
That a developer has the right to develop his property in conformance with 
zoning guidelines is a given. 
 
Effective scale and use of that development is predicated upon the 
governing municipality of that property providing the required access and 
infrastructure. 
 
When that property is landlocked, without access being provided by the 
governing municipality, then the use and scale of that development is 
necessarily subject to the degree of access and infrastructure granted by 
the neighboring property owner.  Regarding Point Wells, the City of 
Shoreline is the gate keeper and BSRE, as developer, needs to scale it’s 
development to meet the restrictions imposed by the current and desired 
level of infrastructure of the Richmond Beach access area.  BRSE has no 
right to impose the current proposed level of hardship on Shoreline.  The 
scale of BSRE’s proposed development has always necessarily been subject 
to the City of Shoreline’s willingness to accommodate it.  Why hast thou 
forsaken us? 
 
To date, the utter failure of the city to protect the quality of life in 
Richmond Beach is unconscionable.  Kowtowing to BRSE, the city has failed 
to impose any will upon the unbridled designs of the outsiders, casting 
Shoreline residents under the bus.  The Transportation Corridor Study 
workshops currently ongoing would be fine to fix current safety issues 
related to current traffic levels, but they are a subterfuge, lulling the 
citizenry into making a silk purse out of a sow’s ear.   
 
From the start, the City should have provided updated estimated traffic 
LOS map projections of our roadways in a meaningful way for the citizenry 
to really understand the horrendous anticipated impacts of the proposed 
Point Wells development on our community.  The Transportation Corridor 
Study will ultimately put a sharper pencil on all of this, but the 
citizens deserve a clearer picture NOW, before the current public study 
workshop process is finalized and submitted.  The City should be building 
consensus on what is really at stake:  the destruction of the quality of 
life we’ve known in Richmond Beach.  The proposed impacts are too great to 
be “mitigated”.  The City should be protecting us.  Instead of a Letter of 
Understanding with BRSE regarding their proposed level of development, the 
City should be developing a real understanding with the local community, 
drawing a much lower line on what is acceptable, on what can be acceptably 
mitigated, and force BRSE into smaller development. 
 
Sincerely,  Jerry Fleet 
  



 

 

From: Carol Stoel-Gammon  
Sent: Tuesday, February 25, 2014 8:57 AM 
To: Kirk McKinley 
Subject: Point Wells Transportation Corridor Study - COMMENTS 
 
What concerns do you have about transportation impacts due to the Point Wells development? 
 
1. Increased traffic on Richmond Beach Drive will be associated with 
    a. Difficulties for residents entering and exiting their driveways. 
    b. Danger for pedestrians and bike riders 
    c. Security issues for police and fire who need to get to/leave from Point Wells to deal with emergencies. 
There is only one entrance/exit  
       from the development between the Point Wells boundary and 199th St; this creates a very dangerous 
situation if Richmond Beach Drive  
       is blocked in this section (and it has been). 
    d. Increased driving times and efforts by drivers to bypass Richmond Beach Drive & Richmond Beach 
Road by using smaller roads. 
 
 
What questions or concerns do you have specific to your property on Richmond Beach Drive 
(RBD)/Richmond Beach Road 
 
The proposed widening of  RBD will lead to loss of rockery, plants and shrubbery, and large trees on our 
property and will make access to and from our driveway more difficult.  
 
The increase in car trips per day  from the current level of about 500 to 11,500(+) will mean increases in 
noise and pollution.  
 
These factors will diminish our quality of life and will have a negative effect on the value of our house. 
 
 
Thank you for your attention to this matter. 
 
Carol Stoel-Gammon 
20240 RIchmond Beach Dr. NW 
 
  



 

 

 
  



 

 



 

 

From: Ginny Scantlebury [mailto:ginny@recsales.com]  
Sent: Tuesday, February 25, 2014 9:11 PM 
To: Kirk McKinley 
Subject: Point Wells Traffic Study 
 

Dear Mr McKinley, 

We are very concerned that allowing the construction of 3000 condominium units at Point Wells will 
forever change the environment for Richmond Beach and Shoreline.  We ask – how will the developer 
mitigate all of the changes and devaluation of our neighborhoods due to this project? 

Here are the problems this project will inflict on our community: 

1.     Increased traffic on roads not designed for the transportation needs of a small city 

2.     Increased noise and pollution especially in the Richmond Beach neighborhood.  The 
increased traffic will produce far more pollution than all of the coal trains that many 
people are so concerned about. 

3.     Devaluation of our properties. 

4.     Degrading of our beach and the surrounding environment 

We cannot think of one benefit,  UNLESS Shoreline demands mitigation in the form of a much smaller 
project with more park land and green spaces. 

May we also suggest that if this project moves forward, we need to develop another egress point in addition 
to 196th Street.  A solution which has been suggested is NW 205th Street which could divert traffic east 
through Woodway and Shoreline. 

We also favor the Richmond Beach Preservation Association proposal to block (Dead End) Richmond 
Beach Drive at 196th and designating 196th as the main east/west corridor to Point Wells. 

Please remember what the City of Shoreline does will affect all of us forever! 

 

Sincerely, 

Ginny and Roy Scantlebury 

19625 – 27th Ave NW 

Shoreline 98177 

206-546-5627 
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      February 27, 2014 

 

City of Shoreline Planning 

Attn. Rachael Markle 

17500 Midvale Avenue N. 

Shoreline, WA 98133-4905 

 

Re:   Confirmation and Prioritization of Issues for Point Wells TCS 

 

I have been retained by the Richmond Beach Advocates (“RBA”) to provide 

counsel and representation throughout the Point Wells permitting process.  The RBA is a 

newly formed entity consisting of numerous residents of the Richmond Beach 

community.  Members of the RBA have attended some or all of the City’s workshops 

pertaining to the Transportation Corridor Study (TCS), as have I.   We are familiar with 

the Memorandum of Understanding between the City of Shoreline and BSRE (MOU), as 

well as the applicable laws and regulations that govern the SEPA and permitting process 

through Snohomish County.   

 

Please ensure that the issues discussed herein are included in the City’s 

“Confirmation and Prioritization of Issues” taking place during and after tonight’s TCS 

workshop. By far, the issues most critical to RBA are those pertaining to: (1) limitations 

on development, including timing and phasing constraints, to ensure traffic assumptions 

are not exceeded; (2) the permanent, adverse changes to neighborhoods due to 

dramatically increased traffic; and (3) the methodology and assumptions employed in the 

TCS.   Following is a brief description of these issues and others of great concern to 

RBA.   

 

1. Enforcement of the 11,587 Maximum ADT Assumption:  Development Must 

Be Capped and Monitored to Ensure the 11,587 ADT Assumption Is 

Realized. 

 

The maximum ADT of 11,587 upon which the TCS is premised is meaningless unless 

actual development (unit count, square footages, mix of uses) is limited in such a way as 

to ensure that the Point Wells project, at full build out, does not exceed 11,587 ADT.  

How will BSRE and the City ensure that that actual development at Point Wells does not 

result in more than 11,587 ADT?    

 

2. Changes to Character of Neighborhoods Resulting from Increased Traffic   

 

All 11,587 ADT will pass along NW Richmond Beach Drive between the Woodway City 

limits and 20
th

 Ave NW and significantly change the character of that neighborhood.  The 

rest of the Richmond Beach community will experience slightly fewer, but equally 

http://www.shallbetterlaw.com/
mailto:traci@shallbetterlaw.com
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disruptive ADT impacts. The additional traffic will alter the entire nature and quality of 

the Richmond Beach community unless adequately addressed through the TCS.   

 

3. Traffic Analysis LOS Methodology. 

 

The level of service methodology for the TCS needs to specify:  (a) the software to be 

used, and (b) the input criteria.  Input criteria that should expressly be identified include 

(i) the acceptable peak-hour factors, (ii) calibration adjustments, and (iii) model seeding 

times.  For all approaches, the existing system should be calibrated in similar terms to the 

Snohomish County travel time methodology.  Baseline volumes should be calculated 

using a growth rate specific to each segment or intersection, with validity checks based 

on current counts or City pipeline projects; these growth rates should be agreed upon 

before the future analysis is conducted. 

 

Additionally, the TCS needs to include limits on AM and PM peak hour trips (similar to 

the limit on ADT).  LOS forecasts at all of the study intersections will be sensitive to the 

peak-hour generation rather than the daily generation, so it is essential that the TCS 

include an agreed threshold for the AM and PM peak trips.  The trip generation 

information on page 50 of the August 2012 SEPA Addendum shows that the ratio of AM 

peak-hour to daily is 8.36%; therefore, using the agreed upon 11,587 ADT the AM peak-

hour limit should be roughly 969 trips.  The PM peak-hour to daily is 10.18%; therefore, 

using the agreed upon 11,587 ADT, the PM peak-hour limit should be roughly 1,180 

trips. 

 

4. Timing of Mitigation:  Road Improvements Must Be Completed Prior—Not 

After—Certificates of Occupancy.   

 

Mitigation should be based on PM peak hour trips, with the completion of road 

improvements being coordinated with each phase of approved development.   Road 

improvements should be completed prior to the date that the anticipated traffic impacts 

will be felt; however, road improvements shall not be made before their need is 

imminent.  The TCS should evaluate, and conditions be imposed, to ensure that the 

timing of road improvements is done at the most logical time, with the least unnecessary 

adverse impact to the neighborhood.   

 

5. Construction Traffic:  Noise, Dust, Delays, and Public Safety Dangers Will 

Result from Construction Traffic Sharing Roads with Passenger Vehicles 

and Pedestrians. 

 

Construction traffic from the Point Wells project will be the most immediate impact of 

the proposed development.  Construction traffic will cause potential delays as well as 

noise, dust, road degradation, and public safety dangers.   
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6. Offsets:  No Deductions Should Be Made For Anticipated Internal Capture 

or Speculative Transit. 

 

Some suggestion has been made that the traffic counts for BSRE will be reduced in light 

of: (a) the potential provision of services such as a grocery store or restaurant within the 

Point Wells development (internal capture); and (b) the potential existence of a Sound 

Transit station.  Both of these events are speculative and do not justify any reduction in 

the estimates of ADT, or serve as mitigating circumstances.   The internal capture rate 

cannot be accurately estimated given the lack of any binding mix of uses within the 

development, much less the specific businesses (franchise, reputation, quality) that would 

be within the development.  The likelihood of a Sound Transit station is unpredictable, as 

is any potential for other modes of alternative transportation.  The TCS should not allow 

any offset for internal capture or speculative transit. 

 

7. Cut-Through Traffic:  The Impacts on Additional Neighborhoods. 

 

A number of intersections and streets have been identified through the workshop sessions 

and comment periods as likely sites for “cut-through traffic.”   Existing cut-through 

traffic should be identified in a manner to help accurately predict future cut-through 

traffic from the Point Wells development.   

 

8. Ramifications of a Single Point of Ingress/Egress: Is it Safe and Practical to 

Have Tens of Thousands of People Occupying a Site with Just One Means of 

Ingress and Egress? 

 

The single point of ingress/egress to Point Wells, exacerbated by the stretch of 45’ right-

of-way on Richmond Beach Drive, presents a grave danger to public safety.  It is a virtual 

certainty (albeit, likely infrequent), that: (a) a traffic, construction, or emergency 

blockage will occur at the northern end of Richmond Beach Drive thereby precluding 

egress from Point Wells, or (b) an event within Point Wells will transpire which 

necessitates a mass and immediate exodus from the Point Wells development.   

 

At full build out of Point Wells, a blockage on the northern portion of Richmond Beach 

Drive would likely result in tens of thousands
1
 of individuals occupying or visiting the 

Point Wells development being trapped on the Point Wells site, with no readily available 

means of egress.  Similarly, an emergency could occur within the Point Wells project 

(fire, terrorist, robbery, gunman, earthquake, landslide, tsunami, etc.) that necessitates the 

rapid evacuation of residents and patrons of Point Wells.  The notion of a ferry or 

helicopter is not a feasible mitigation or alternative when considering the potential for 

thousands, to tens of thousands, of people being trapped on the site and needing to exit.  

                                                 
1
 Assuming even just 2 persons occupy each of the 3081 residential units, the total residential occupants 

(exclusive of staff) would equal 6162 persons.  Add to this the patrons and employees of the 32,262 sf of 

commercial space with grocery stores, professional offices and businesses, and the 94,300 sf of retail 

activity including restaurants, shopping and entertainment venues, and it easy to expect more than 10,000 

persons on the 61-acre bottlenecked site on an average day. 
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Point Wells Transportation Corridor Study 

Segment A (Richmond Beach Drive) 
Workshop #2: Issue Confirmation and Potential Design 

February 26, 2014 
 

Workshop Summary 
The City of Shoreline hosted the second of six Transportation Corridor Study (TCS) workshops on 
February 26, 2014 from 6:30to 9:00 p.m. Workshop #2 was designed to confirm issues and concerns 
raised during Workshop #1, and to give residents, business owners and transit users who live and work 
on Richmond Beach Drive and Richmond Beach Road the opportunity to start brainstorming potential 
design solutions for the corridor to address traffic impacts associated with the proposed Point Wells 
Development.  
 
Open House 
The workshop began with an Open House session, where attendees were invited to interact with each 
other and City staff, and view maps of Segment A (Richmond Beach Drive) and Segment B (Richmond 
Beach Road), as well as informational boards about the Point Wells development.  
 
Presentation and Explanation of Workshop Session 
After the Open House, there was a 30-minute presentation to share key themes from the comments 
received during Workshop #1 and to provide an overview of the range of potential design solutions 
available that could be implemented to address traffic-related concerns associated with the proposed 
Point Wells development.  
 
Kristine Edens, EnviroIssues (TCS facilitator) and Kirk McKinley, City of Shoreline Transportation Planning 
Manager, introduced the consultant team, City staff and elected officials and reviewed the workshop 
goals and agenda. Kirk emphasized that this workshop was an opportunity for the community to 
develop potential design solutions and to share these ideas with the developer (BSRE) for inclusion in 
the project’s environmental mitigation package. 
 
Kirk McKinley then gave an overview of an overview of the TCS project area, context for the study, goals 
for the TCS, distinctions between the Snohomish County State Environmental Policy Act (SEPA) process 
and the TCS, clarifications from Workshop #1 and ongoing opportunities for public involvement.  

• Based on feedback from the first workshop, the City added a new workshop station to address 
cut-through traffic concerns and potential traffic calming solutions throughout Segment A. 

• Kirk emphasized that the City’s goal for the TCS is to provide the community an opportunity to 
develop an “insurance policy” to ensure that any redevelopment that occurs at the Point Wells 
site reflects the Shoreline community’s values. The results of the TCS will inform development of 
the City’s subarea plan as well as any agreement with BSRE, or a future Point Wells developer. 

• Kirk clarified that design-related issues on Richmond Beach Road and Richmond Beach Drive are 
best-addressed through the City of Shoreline TCS, while suggestions and concerns about 
alternative access routes to Point Wells, park capacity and general quality-of-life concerns are 
best expressed through the Snohomish County SEPA scoping process.  
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• Kirk responded to concerns raised in Workshop #1 about the traffic model, extent of City right-
of-way and the project timeline. As requested by participants during Workshop #1, Kirk also 
shared examples of comparable roads in Shoreline that currently experience traffic volumes 
similar to those associated with the proposed Point Wells development.  

 
Kendra Dedinsky, City of Shoreline Associate Traffic Engineer, gave an overview of design-related 
comments received during the first workshop and asked participants to identify possible solutions to 
mitigate these concerns. 

• Cut-through traffic was the primary concern raised during Workshop #1. Other design-related 
concerns included ingress/egress from driveways and side streets, street lighting, 
pedestrian/bicycle safety, undergrounding utilities, parking, right-of-way and landscaping.  

• In addition to traffic and design-related comments, workshop participants shared concerns 
regarding noise/air pollution/environmental impacts of the proposed Point Wells development, 
neighborhood safety (e.g. emergency vehicle access, speeding, intersection control) and transit.  

• Kendra asked the group to clarify their concerns and identify potential design treatments and 
solutions that may help keep traffic on Richmond Beach Road and Richmond Beach Drive and 
reduce and/or mitigate cut-through traffic on neighborhood streets.  

• Roadway design components that may offer potential solutions include additional travel lanes, 
parking lanes, turn lanes, emergency access, amenities (landscaping, lighting), shoulder and 
buffers, multimodal transportation lane, landscaping and sidewalks.  

 
After the formal presentation, there was a brief question and answer session facilitated by Kristine 
Edens. Key questions included: 

• Has traffic analysis considered school buses traveling to and from the Point Wells Development? 
Who will pay for them?  

• Do comparable roads to Richmond Beach Road and Richmond Beach Drive in Shoreline have 
current traffic volumes that are similar to those projected as a result of the Point Wells 
development? 

• Has there been an agreement with the developer to set ultimate traffic limits on the corridor? 
Does the current 11,587 trip cap meet the City of Shoreline’s standards for service? 

• When roadways are improved to handle additional capacity, are these areas typically rezoned 
(e.g. more commercial)? 

 
Workshop Session 
During the workshop session, participants were able to visit seven facilitated tables to share their 
concerns regarding specific sections of Segment A as well as Segment B. Breakout stations included: 

• Segment A – Richmond Beach Drive Overview  
• Segment B – Richmond Beach Road Overview  
• Segment A – Section 1, NW 196th Street and 24th Avenue NW to Richmond Beach Drive  
• Segment A – Section 2, Richmond Beach Drive, NW 196th Street to NW 199th Street 
• Segment A – Section 3, Richmond Beach Drive ,NW 199th Street to NW 202nd Street 
• Segment A – Section 4, Richmond Beach Drive, NW 202nd Street to Point Wells property  
• Cut-through Routes 

 
Report Back and Next Steps 
After the workshop session, participants and facilitators reconvened to share the findings from each of 
the breakout stations. Common themes emerged from each of the breakout stations. 
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Concerns: 
• Maintain residential feel of the neighborhoods 
• Improve safety for bikes and pedestrians 
• Clarify existing right-of-way width and potential impacts for residents who live along Segment A 

  
Potential solutions: 

• Multiple proposed curb-to-curb configurations that include combinations of protected bike 
lanes, parking, sidewalks, pedestrian path/trail 

• Undergrounding utilities 
• Sidewalks and other improvements on side streets to improve pedestrian safety 
• Close certain roads to traffic 
• Build an elevated viaduct to the west of Segment A 
• Barge construction materials to/from the Point Wells site to reduce construction-related traffic 

 
For a more detailed account of comments and questions received during Workshop #2, please see the 
PowerPoint presentation, comments and suggestions from stations and comment forms and letters 
received on the City of Shoreline Point Wells Transportation Corridor Study web page.  

http://www.shorelinewa.gov/home/showdocument?id=15924�
http://www.shorelinewa.gov/home/showdocument?id=15928�
http://www.shorelinewa.gov/home/showdocument?id=15950�
http://www.shorelinewa.gov/government/departments/planning-community-development/planning-projects/point-wells/transportation-corridor-study�
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Welcome and Introductions
• Quick housekeeping
• Agenda reviewAgenda review
▫ 6:30 – Open House
▫ 7:00 pm – Welcome and Introductions7 p
▫ 7:30 – Workshop Session
▫ 8:30 – Report Back and Next Steps
▫ 9:00 – Adjourn

2
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Meeting expectationsg p
▫ Respect the time for others to participate
▫ New ideas and different opinions are a part of this 

 d di iprocess and discussion
▫ Please silence your electronics
▫ Keep time and on taskp
▫ “Table” discussions to keep the group moving

3
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TCS Process and Meeting Scheduleg
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TCS Project Areaj
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Segment A – Richmond Beach Driveg

2/26/2014 Point Wells Transportation Corridor Study – Segment A Workshop #2

6



TCS Context
• Proposed redevelopment of Point Wells
▫ 3,000 +/- units, some commercial3,000 +/ units, some commercial

• Much input/controversy/discussion
▫ Community concern, city concerny , y
▫ State Supreme Court
▫ DEIS scoping period still open – 5 pm, Mar 3

• City/Developer agreement

7
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Sequence of Actionsq
• 2011 – Letter of Intent, includes direction:
▫ TCS feeds Environmental Review

 f d di  ( O )▫ Memo of Understanding (MOU)
▫ Environmental Review

2013 MOU di ti   TCS  • 2013 – MOU – direction on TCS process 
• 2014 – TCS – Comm Wkshps develop Mitigation
• 2014 – DEIS – Mitigation List, Incorporate TCS

Y t t  C  D l t A t  i l d• Yet to Come – Development Agreement, includes:
▫ Mitigation Agreement
▫ Phasing and Traffic Cap
▫ Enforcement Mechanism▫ Enforcement Mechanism
▫ Annexation



City Goals for TCSy
• Provide opportunity for Shoreline community to 

participatep p
• Develop transportation mitigation 

recommendations to inform SEPA process
E  iti ti  i  fl ti  f it  • Ensure mitigation is reflective of community 
values and expectations

• Inform City Subarea Plan and Comprehensive Inform City Subarea Plan and Comprehensive 
Plan amendments 

• Insurance policy

9
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How you can continue to weigh in
• 5 remaining TCS workshops:
▫ 2 remaining for Segment A (including tonight)g g ( g g )
▫ 2 remaining for Segment B 
▫ 1 Combined

• Participate, listen, brainstorm, create
• Remember the insurance policy

Add  h h   h  i   (i  • Add your thoughts to the scoping process (in 
person or in writing)

10
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What we heard during Workshop #1g p

11
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Key theme – Cut through trafficy g
▫ Multiple routes identified
▫ Goal of TCS is to identify solutions to keep 

majority of traffic on arterial roadsmajority of traffic on arterial roads
▫ Cut-through traffic input helps us to estimate 

funding needs to implement future traffic calming 
measures and secure funds for these efforts.

▫ Reactive process can best address future problems
 Build on City’s Neighborhood Traffic Safety Plan Build on City s Neighborhood Traffic Safety Plan 

(NTSP) and Neighborhood Transportation Action 
Plan (NTAP) programs.

 Commitment to monitor traffic  Commitment to monitor traffic 

12
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TCS vs. County DEISy
▫ Best addressed through the TCS process:
 Design-related issues on Segment A and Segment B 

idcorridors.
 NTAP and NTSP process will be used to address 

future cut-through issues on other streets.g
▫ Best addressed through the DEIS process:
 Alternative access requests or suggestions
 General quality of life concerns
 Park capacity

13

Point Wells Transportation Corridor Study – Segment A Workshop #22/26/2014



Other key clarificationsy
▫ Project timeline and phasing plan
▫ Need to update traffic model
▫ Right of way extent

14
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Comparable roads in Shorelinep
▫ 15th Ave NE near NE 170th St
 15,122 Average Weekday Daily Traffic (2013)

d h▫ Meridian Ave N near N 170th St
 10,160 Average Weekday Daily Traffic (2013)

▫ NW 205th St near Fremont Ave N▫ NW 205th St near Fremont Ave N
 13,557 Average Weekday Daily Traffic (2011)

▫ N 155th St near Meridian Ave N55
 11,791 Average Weekday Daily Traffic (2011)

15
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Roadway width design componentsy g p
▫ Travel lanes
▫ Parking lanes
▫ Turn lanes
▫ Emergency access

A iti  h ld  d b ff▫ Amenities, shoulder and buffers
▫ Multi-modal/bike/pedestrian facilities
▫ LandscapingLandscaping

16

Point Wells Transportation Corridor Study – Segment A Workshop #22/26/2014



Minimum designg
▫ 36 feet minimum from curb to curb
▫ Needs to include pedestrian and bike facilities
▫ Typical design widths for common transportation 

elements:

17
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a.Time for clarifying questions from participants (w/ Kirk delegating who will answer the questions)

Questions/Answers

18
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Workshop Sessionp

• Stations:
1 Segment A  Richmond Beach Drive1. Segment A, Richmond Beach Drive
2. Segment B, Richmond Beach Road
3. Segment A – 196th, 24th to RB Drive3. Segment A 196 , 24 to RB Drive
4. Segment A – 196th to 199th

5. Segment A – 199th to 202nd

6. Segment A – 202nd to Point Wells
7. Cut Through Routes

19
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Report Backp

• Common themes, issues, concerns or worries?
Potential solutions already being discussed?• Potential solutions already being discussed?

20
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Next Stepsp

21
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Thank you!y

www.shorelinewa.gov/PointWells
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1.  Segment A – Overall  
 
Comments and Suggestions from Flip Charts and Map 

From Flip Charts: 
 
What do you envision for Segment A?  
Help us understand tradeoffs (Lighting, Landscape vs. full access, etc.) 

• Provide separate bike and pedestrian facilities 

• Consider addressing existing challenging Richmond Beach Drive (RBD) to 196th intersection for large 
vehicles turning movements (RBD to 195th?) 

• Amenity zone to include under-grounding of overhead utilities 
 
 
From Map: 

• Concern about impact on Saltwater Park. Safety issues around train tracks 

• Along the waterside, sidewalk and buffer then bike lane 

• Dedicated bike lanes rather than sharrow with bikes/cars/parking. 

• Wastewater, who will provide? 
 
 
From Comment Cards 
 

• Process for moving from phase 1 to 2 needs to be sensitive to residents' concerns. Set reasonable 
measures for what qualifies streets to move to phase 2 

• Re: closing access roads; absolutely do not close access road to downtown Edmonds! Do not close 24th or 
199th.  

• I don’t consider your options “improvement” to Richmond Beach. That’s just spin!  
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1.  Segment A – Overall 
 
Comments and Suggestions from Map 

@Viaduct Proposal 
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2. Segment A – Section 1: 196th Street, 24th to RB Drive 
 
Comments and Suggestion from Flip Charts 

• @196th to RBD 
o two way with limited or no access south on RBD 
o Maybe Right only on 196th from RBD Northbound  

 

• Recreational bikers would prefer separate bike from vehicles facilities 

• Suggest 195th as primary route for bikes and pedestrians 

• Problems for buses if RBD partially closed 

• How to get home if 195th is one way east? 

• If going south on 24th Ave NW and turning East onto NW 196th Street, do you need a traffic light at that 
intersection? 

• Construction traffic, road improvements, anticipated volume of construction traffic 

• Pedestrian and Bike separated from vehicles on RBD 

• Pedestrian facilities on both sides of RBD 

• Closure/partial closure of RBD at 196th may not be realistic 

• Underground utilities , especially on RBD 

• Sidewalks especially on RBD north and south of 196th 

• Fully close 197th at RBD 
 
What solutions best fit within the context of your community? 
 

• 195th vs 196th – Where should the traffic go? 

• One Way 

• Cul-De-Sac 

• Roundabout? 
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2. Segment A – Section 1: 196th Street, 24th to RB Drive (cont.) 
 
Comments and Suggestions from Map 

@Triangle: RBD, 196th, and 195th  

1. @Corner of RBD and 196th 
a. Close off RBD 
b. If cannot close, then calm RBD and NW 195th PL 

 
2. @RBD between 196th Street and 195th PL 

a.  Lane Proposal  
i. Option 1: pedestrian sidewalk, park lane, travel lane, travel lane, bike lane, 

pedestrian sidewalk 
ii. Option 2: pedestrian sidewalk, parking lane, travel/bike sharow, travel bike 

sharrow, pedestrian sidewalk 
b. Calmed cross section proposal 
c. Crosswalk at NW 195th Pl and RBD 

 
3. @NW 196th St between 26th Ave NW and NW 195th Pl 

a. Lane Proposal 
i. Sidewalk (or amenity zone without sidewalk), Travel lane, center turning lane, 

Travel lane, buffer (amenity zone), sidewalk (ped & bike facility) 
b. Note: Ped/Bike facility will be on side of road to match up with where it ends up on RBD 

 
4. @Corner of NW 195th Pl and NW 196th St 

a. Traffic Signal  
b. Switch stop sign from eastbound NW 196th to NE-bound NW 195th PL 
c. Bulb out SE corner to square up the intersection 
d. Crosswalk across the west leg of intersection 
e. Carry center turn lane on NW 196th St across intersection of 24th Ave NW toward 20th 

Ave NW 
 

5. @Intersection of NW 195th Pl and RBD 
a. Calm intersection 
b. All-way Stop signs 
c. Crosswalk across RBD (north leg of intersection) 
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3. Segment A – Section 2: 196th – 199th Street  
 
Comments and Suggestion from Flip Charts  

Help us envision a design that would work – Crossings?  Ped/Bike? Lighting? 
 

• Undergrounding utility poles line to increase/maintain views 

• Install mitigations now vs. later 

• Close street (NW 197th) at RBD; add sidewalks on both sides of NW 197th St 

• Maintain/add parking along west of RBD and provide multi-modal with road 

• Two lanes with center turn lane 

• Multi-modal from Pt. Wells to Saltwater Park 
 

  



 

Page | 7 
 

3. Segment A – Section 2: 196th – 199th St (cont.) 
 
Comments and Suggestions from Map 

@NW 196th St 
• 24th/195th/196th intersection not going to work with increase traffic-unsafe 
• Visibility as is equal not safe and not easy to navigate 

 
@NW 197th St 

• Sidewalk on side streets 
• Maintain side street character, street safety for children 
• Maintain as a local multi-modal road; ped/bike to local services 
• Close road? 

 
@RBD between 196th and 198th 

• Parking at least on one side with crossing 
• Shared multi-modal path separated on west side 
• One lane each direction, center turn lane, parking on one side with path separated 
• Promenade on waterside of road 
• Aesthetically having bike and walking on west side 
• Keep parking for park user and guest 

 
@NW 199th ST 

• Need left turn to downtown Edmonds 
• Concern Pt. Wells’ residents will also use NW 199th Street to downtown Edmonds 

 
@Overall Section 

• Concern about volume, safety issue 
• Neutral on lighting if it doesn’t go into my window 
• DEIS for cleanup through DOE  
• Concern construction traffic  
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4. Segment A – Section 3: 199th – 202nd Place 
 
Comments and Suggestions from Flip Charts: 

 
What ideas do you have for potential improvement? 
 

• NW 199th St to stay open; no SB left turn onto 199th  

• Bike lanes are unsafe with cars and pedestrians 

• X-sect, 3 lanes, and sidewalk on one side is best (no bikes or on-street parking) 

• Max number of units for 1 access? 

• I.F.C adopted code on secondary fire/emergency access 

• Can RR ROW be used for bike/ped use? 
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5. Segment A – Section 4: 202nd – 205th Street 
 
Comments and Suggestions from Flip Chart 

Help us understand tradeoffs? 
Parking? Bike/multipath? Landscaping? Views? 
 

• Place power point on web 

• Place Maps on Web 
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6. Segment B – Full Route 185th/Richmond Beach Rd/NW 196th Street from 
Aurora to RB Drive 
 
Comments and Suggestions from Flip Charts and Map 

 

From Flip Chart: 

What other concerns do you have not yet captured? 

• Construction traffic…barge in materials 
 

From Map: 

• Reduce speed limit along Richmond Beach Road to 25mph 

• Traffic light at 15th and RBR 

• Sidewalk and buffer for pedestrian safety on 15th NW. Some type of speed control.   
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7. Segment A – Cut Throughs 
 
From Flip Charts: 
 
What Ideas do you have to manage cut-through traffic? 
 

• Causeway out of Edmonds 

• There should be phased traffic caps to manage traffic concurrent with building phases 

• Emergency access to site; how will this work? 
 
 
From Map 
 
@Richmond Beach Drive and NW 196th St 

• Full closure  
• No Full closure 
• Diverter at 24th Ave NW and NW 199th St with bollards if necessary 
• No Diverter at 24th Ave NW and NW 199th St with bollards if necessary 
• No left turn allowed from RBD to 199th  
• No “No left turn allowed from RBD to 199th” 
• No! There is no consensus for these closures!!! (@NW 196th to NW 199th and RBD) 

 
@Cut through traffic 

• Option 1: Close NW 199th, NW 198th,NW 197th, at RB Drive 

• Option 2: Divert at NW 198th north of 24th Ave NW, divert eastward traffic south, make 24th Ave NW one 
way North between NW 196th and NW 197th. Close NW 197th north of 24th Ave NW. 









From: Nauko Grimlund  
Sent: Friday, February 28, 2014 8:27 PM 
To: Kirk McKinley 
Subject: Traffic Study 
 
I saw that you were compiling comments on the traffic impact of Point Wells. I think it is 
important to realize that all these little cut troughs are going to become highways and with the 
lack of sidewalks on most streets it is a pedestrian nightmare.  We live on 201st Place 
between 3rd and 8th with no sidewalks and while our street is a dead end, everyday we have a 
number of cars racing down to the end thinking they can reach 3rd from our street. I am also 
really concerned about the non arterial 205th/244th cut through from 8th is going to become a 
bigger traffic nightmare with cars racing from 205th to reach 8th. With no sidewalks on most of 
these streets it is a safety hazard  for my kids and currently cars are constantly zipping on 5th/ 
202nd to reach 3rd or 8th. We will need sidewalks on all these streets not just the main arterials 
since this level of traffic that Point Wells will create is going to be a major safety hazard and 
destroy the wonderful community of walkers and kids playing that use all these side streets.  
  
Sincerely, 
  
Nauko Grimlund 
336 NW 201st Place 
 













 
From: Lindsey Amtmann   
Sent: Friday, February 28, 2014 7:11 PM 
To: Kirk McKinley 
Subject: Point Wells question 
 
Hello ‐ do you know where I could find a good explanation for why the option of 
redeveloping 205th all the way west to the water is not being considered? 
 
Thank you, 
 
Lindsey Amtmann 
16022 Burke Ave N  
Shoreline, WA  98133 

 







From: Kathryn Zufall  
Sent: Tuesday, March 11, 2014 8:43 AM 
To: Kirk McKinley; City Council 
Subject: Re: Traffic problems in my neighborhood re the Point Wells project - one more commentt 
 
Sirs, 
 I neglected to add that I would be in favor of physical barriers, such as one preventing a left turn 
from 199th to 24th which is often used as a shortcut into Edmonds and making the short segment 
of 24th to 198th one way. 
   Thank you. 

On Tue, Mar 11, 2014 at 8:36 AM, Kathryn Zufall wrote: 
Dear sirs, 
I have just become aware that there will be a discussion of the traffic impact in my area of 
Richmond Beach from the Point Wells Project this week.  It is unlikely I can come to the 
meeting, but I would like very much to express my views to you. 
I live near 199th going west from 20th and the "X" of 201st coming down the hill.  As you know, 
it is an area of relatively small roads and many people walk in the neighborhood without 
sidewalks.  All of us who live here drive slowly and carefully and are frequently waiting for a 
pedestrian or coming around a car parked on the side of the road. 
I think it is mandatory to do as much as we can to preserve our neighborhood and keep the extra 
traffic from making "shortcuts" through our area.  Since 199th is a straight road up the hill it will 
almost certainly be used if it is not restricted. 
I would like to see as many things done as possible to prevent this problem.  It would seem to me 
we should consider: 
   Making 199th one way above 24th and the other way below.  Similar considerations should be 
given to other roads close by 
   Putting in traffic circles and stop signs at as many intersections as possible, for example, at the 
stop sign of 201st and 24th. 
   Restrict left turns. 
   Install speed bumps on most of the roads. 
   It also would be nice to see some sidewalks which would be possible if the roads were 
primarily one-way. 
I realize that this would inconvenience some residents. 
However, I think this is a small inconvenience compared to the health of our community.  We 
should not listen to the loud voices of a few without input from the entire involved area. 
Thank you for your attention to this matter. 
Sincerely, 
      Kathryn A Zufall 
      2420 NW 201st Place 
      Shoreline WA 98177 
  



From: Julie Vaughn  
Sent: Monday, March 10, 2014 9:27 PM 
To: Kirk McKinley; City Council 
Subject: Traffic flow for Point Wells 
 
From the start of this proposed project, I have been concerned with what could be a massive 
number of cars that would attempt the back road pass to Edmonds around the X between 20th 
and 24th Aves NW.  I have a friend who lives on the corner of 23rd Ave and NW 201st who has 
said there are already people trying to make up for the speed they will lose through Woodway by 
driving up 23rd too fast.  That will only become more the case if this development goes through. 
 Clearly we will need a plan to block that path from high volume, high speed commuters along 
24th and 23rd (there are school bus stops on each of these streets with plenty of children waiting 
in the mornings with traffic diversions toward the "arterial" Richmond Beach road.   
 
I do hold out hope that this can be handled sensibly; the fact that Snohomish glibly permits 
buildings for which they have nothing but upside through taxes and no drain on their resources 
and community is more than a little disturbing.  I hope we can all hold together as a community 
and come up with plans to make unsafe routes difficult to use, even if it means a change in my 
own driving habits.   
 
--  
Julie Vaughn  
2426 NW 201st Pl 
Shoreline, WA 98177 
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Point Wells Transportation Corridor Study 

Segment A (Richmond Beach Drive) 
Workshop #3: Present and Review Potential Design Solutions 

March 13, 2014 
 

Workshop Summary 
The City of Shoreline hosted the third of six Transportation Corridor Study (TCS) workshops on March 
13, 2014 from 6:30 to 9:00 p.m. Workshop #3 was designed to present potential design options 
developed based on feedback received from the community during and after Workshop #1 and 
Workshop #2.  The meeting also gave residents, business owners and transit users who live and work on 
Richmond Beach Drive and Richmond Beach Road the opportunity to provide comments on these 
potential design solutions.  
 
Open House 
The workshop began with an Open House session, where attendees were invited to interact with each 
other and City staff, and view drawings of four different design options for Segment A (Richmond Beach 
Drive),a proposed design for NW 196th Street, an overview of Segment B (Richmond Beach Road), a map 
of potential cut-through traffic routes, and informational boards about the Point Wells development. 
 
Presentation and Explanation of Workshop Session 
After the Open House, there was a 30-minute presentation to share what was heard during Workshop 
#2 and provide an overview of potential design solutions developed based on community feedback 
received. 
 
Kristine Edens, EnviroIssues (TCS facilitator) and Kirk McKinley, City of Shoreline Transportation Planning 
Manager, introduced the consultant team, City staff and elected officials in attendance and reviewed 
the workshop goals and agenda. Kirk emphasized that this workshop was an opportunity for the 
community to review and comment on potential design solutions and to share these ideas with the 
developer, Blue Square Real Estate (BSRE), as transportation mitigation recommendations to be 
included in the project’s environmental mitigation package.  
 
Kirk McKinley then gave a brief review of the TCS project area, context for the study, goals for the TCS, 
and a brief update on the Snohomish County Environmental Impact Statement (EIS) process, which will 
incorporate feedback received during the TCS.  

• Transportation mitigation recommendations developed during the TCS will inform Snohomish 
County’s EIS process as well as any Comprehensive Plan or Point Wells Subarea Plan 
Amendments considered by the Shoreline Planning Commission and City Council in 2014.  

• Kirk described the TCS process as an opportunity for the City to develop an “insurance policy” 
composed of transportation mitigation recommendations that is reflective of the community’s 
values and will address the impacts of any future development at the Point Wells site. 

• Next steps in the process include the Point Wells development agreement, which will include a 
municipal agreement for mitigation, phasing and a traffic cap, an enforcement mechanism and 
potential annexation of the Point Wells site.  
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Kirk McKinley then gave an overview of what was heard during workshop #2. 
• Key themes for Segment A feedback were related to potential design solutions, including 

improved pedestrian facilities, cut-through traffic mitigation, bicycle facilities and 
undergrounding utilities. In addition, there were concerns about intersection control and how 
intersections will operate. 

• There were some areas of consensus:  
o General support for multi-use path on one side (promenade) 
o Preference to focus traffic on NW 196th Street rather than splitting with NW 195th Street  
o Not a high need for on-street parking 
o Cut-through traffic is a primary concern 

• There will be continued debate about several issues, including how to mitigate cut-through 
traffic, how to incorporate bike facilities and parking.  

 
Victor Salemann, Transportation Solutions described three trip distribution scenarios that were 
considered: 

• Existing roadway system with cut-through traffic 
• Added neighborhood traffic calming measures with no cut-through traffic 
• Added neighborhood traffic calming measures, no cut-through traffic and a new north end 

connection via Woodway to and from Point Wells  
 
Kirk Harris, David Evans & Associates, described multiple design concepts that were developed based on 
community input from Workshop #1 and #2 and consultation with City staff.  The proposed design 
concepts display a variety of variables, including: 

• Three-lane and Two-lane sections 
• Typical sidewalk and “promenade” 
• With and without on-street parking 
• Amenity zones within the existing right-of-way centered on the road 

 
The proposed design options are: 

• Option 1 is a three-lane roadway footprint with space for medians, center turn lanes and bike 
lanes. This is the widest option (40 foot roadway, 49 foot right-of-way) and gives each type of 
user their own lanes. However, this option includes narrowed amenity zones and challenges 
associated with a full-width roadway, including faster speeds. 

• Option 2 is a two-lane roadway in a slightly narrower right-of-way (36-foot roadway, 47 foot 
right-of-way) with no center turn lane or medians. This option provides better sightlines, a 
sidewalk on the east side of the road, bike lanes and separation for multiple users are 
maintained. However, the narrower roadway leads to matching challenges. 

• Option 3 is a three-lane roadway (36 feet) within a wider right-of-way (49 feet) with space for 
medians and a center turn lane. In lieu of separation for multiple users, there is a shared-use 
“promenade.” Full-width challenges include a narrowed amenity zone and decreased sightlines. 

• Option 4 is the narrowest roadway design option (30 feet) within a narrower right-of-way (46 
feet), which will have lower speeds and improved sightlines, but challenges associated with 
matching. This option has been broken into three sub-options with slight variations 

o Option 4A is a two-lane footprint with no center turn lanes or medians. Multiple users 
are separated with a shared-use promenade and bike lanes. 

o Option 4B is a three-lane roadway with space for medians and a center turn lane. The 
shared-use “promenade” remains, but there are no bike lanes in this option.  

o Option 4C is a two-lane roadway footprint with no center turn lanes, medians or bike 
lanes. There is a shared-use “promenade” and on-street parking.  

http://shorelinewa.gov/home/showdocument?id=16108�
http://shorelinewa.gov/home/showdocument?id=16108�
http://shorelinewa.gov/home/showdocument?id=16108�
http://shorelinewa.gov/home/showdocument?id=16110�
http://shorelinewa.gov/home/showdocument?id=16110�
http://shorelinewa.gov/home/showdocument?id=16110�
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• NW 196th Street is a three-lane proposed roadway (40-foot roadway, 60-foot right-of-way) with 
a center turn lane, bike lanes and sidewalks on both sides. There are narrowed amenity zones, 
loss of existing on-street parking and matching challenges associated with this option.  

 
After the formal presentation, there was a brief question and answer session facilitated by Kristine 
Edens. Key questions included: 

• How do the proposed design options impact localized amenity zones for postal/UPS access, 
streetlights, fire hydrants and parking residential vehicles? 

• How would expected traffic volumes impact access to these amenity zones?  
• How many trips per day are expected to and from the Point Wells site? How did the City arrive 

at and agree to this number?  
• Which of the options presented tonight would allow residents on Richmond Beach Drive to 

maintain the integrity of the corridor and properties as they are currently used? 
 
Workshop Session 
During the workshop session, participants were invited to visit seven facilitated tables to share their 
input regarding specific design options for Segment A as well as more general discussions of cut-through 
traffic routes and Segment B. The City requested that attendees visit all stations to give feedback on 
each of the proposed options. Breakout stations included: 

• Station 1: Option 1 
• Station 2: Option 2 
• Station 3: Option 3 
• Station 4: Option 4 (including Options 4A, 4B and 4C) 
• Station 5: NW 196th Street  
• Station 6: Cut-through Routes 
• Station 7: Segment B (Richmond Beach Road)  

 
Report Back and Next Steps 
After the workshop session, participants and facilitators reconvened to share the findings from each of 
the breakout stations. Common themes emerged from each of the breakout stations. 

• Concerns: 
o Models don’t capture all cut-through routes (including cut-through to Woodway) 
o Lack of center turn lanes 
o Access to parks 
o Access requirements beyond right-of-way during construction 
o Focusing traffic on NW 196th

• Potential solutions: 
 Street isn’t fair to those who live on this corridor 

o Bike lanes not needed on both sides. Combine them into a single, wider cycle track 
o Add sidewalks to both sides of the corridor 

 
Kirk McKinley then briefly described next steps for the TCS and ways to stay involved in the process.  

• Workshop #4 (Wednesday, March 19): The start of discussions focused on Segment B 
(Richmond Beach Road) to identify community issues, priorities and potential solutions. 

• Workshop #5 (Tuesday, April 1): Discussion surrounding potential solutions for Segment B 
(Richmond Beach Road). 

• Workshop #6 (Wednesday, April 16): Input gathered from Workshops #4 and #5 will be used to 
update the traffic model and “test” potential solutions. These proposed solutions will be 

http://shorelinewa.gov/home/showdocument?id=16100�
http://www.shorelinewa.gov/home/showdocument?id=16106�
http://www.shorelinewa.gov/home/showdocument?id=16116�
http://www.shorelinewa.gov/home/showdocument?id=16118�
http://www.shorelinewa.gov/home/showdocument?id=16120�
http://www.shorelinewa.gov/home/showdocument?id=16110�
http://www.shorelinewa.gov/home/showdocument?id=16102�
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presented at Workshop #6 (Segment A and B wrap-up), and community members will be invited 
to share feedback.  

• In addition to the TCS workshops, the City will schedule a follow-up meeting at a home on 
Richmond Beach Drive in order to get additional feedback from people who have not attended 
the workshops. In addition, Kirk encouraged attendees to speak with their neighbors and ask 
them to provide comments online.  

• After the TCS workshop series winds up, the City of Shoreline and BSRE will work to finalize the 
proposed transportation mitigation package.  

 
For a more detailed account of comments and questions received during the workshop session, please 
see the PowerPoint presentation, comments and suggestions from stations and comment forms and 
letters received on the City of Shoreline Point Wells Transportation Corridor Study web page.  

http://www.shorelinewa.gov/home/showdocument?id=16104�
http://www.shorelinewa.gov/home/showdocument?id=16112�
http://www.shorelinewa.gov/home/showdocument?id=16106�
http://www.shorelinewa.gov/home/showdocument?id=16106�
http://www.shorelinewa.gov/government/departments/planning-community-development/planning-projects/point-wells/transportation-corridor-study�
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Point Wells Transportation 

Corridor Study

Segment A – Richmond Beach Drive

Workshop #3: Review Potential Design Solutions

Point Wells Transportation Corridor Study – Segment A Workshop #33/13/2014



Welcome and Introductions

• Quick housekeeping

• Agenda review

▫ 6:30 – Open House

▫ 7:00 – Welcome and Introductions

▫ 7:30 – Workshop Session

▫ 8:45 – Report Back and Next Steps

▫ 9:00 – Adjourn

2

Point Wells Transportation Corridor Study – Segment A Workshop #33/13/2014



Meeting Expectations
▫ Respect the time for others to participate

▫ New ideas and different opinions are a part of this 
process and discussion

▫ Please silence your electronics

▫ Keep time and on task

▫ “Table” discussions to keep the group moving
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TCS Process and Meeting Schedule

4
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TCS Project Area
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Segment A – Richmond Beach Drive

6

Point Wells Transportation Corridor Study – Segment A Workshop #33/13/2014



TCS Context

• Proposed redevelopment of Point Wells

▫ 3,000 +/- units, some commercial

• Much input/controversy/discussion

▫ Community concern, city concern

▫ State Supreme Court case still pending

▫ Snohomish County Draft Environmental Impact 
Statement  (DEIS) scoping period closed

▫ DEIS anticipated in spring/summer
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Sequence of Actions

• 2011 – Letter of Intent, includes direction:
▫ TCS feeds Environmental Review
▫ Memo of Understanding (MOU)
▫ Environmental Review 

• 2013 – MOU – direction on TCS process 
• 2014 – TCS – Community Workshops to develop Mitigation
• 2014 – DEIS – Mitigation List, Incorporate TCS
• Yet to Come – Development Agreement, includes:

▫ Mitigation Agreement
▫ Phasing and Traffic Cap
▫ Enforcement Mechanism
▫ Annexation

Point Wells Transportation Corridor Study – Segment A Workshop #33/13/2014
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City Goals for TCS

• Provide opportunity for Shoreline community 
to participate

• Develop transportation mitigation 
recommendations to inform environmental review 

• Ensure mitigation is reflective of community 
values and expectations

• Inform City Subarea Plan and Comprehensive Plan 
amendments 

• Insurance policy
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How you can continue to weigh in

• 3 remaining TCS workshops:

▫ 3rd for Segment A (tonight)

▫ 2 for Segment B 

▫ 1 Combined for A and B

• Participate, listen, feedback on design concepts

• Remember the insurance policy
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What we heard during Workshop #2

11
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Workshop #2 - Consensus

12

• General support for multi-purpose path 
on one-side (promenade)

• Preference to focus traffic onto 196th

• Parking not a high need

• Much concern about cut-through traffic 
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Workshop #2 – Continued debate

13

• How to mitigate cut through traffic

▫ Some residents want restricted access, others 
want routes to remain open.

▫ How to incorporate bike facilities – separated or 
promenade.

▫ Parking – most thought parking was not a high 
need but a few residents did express that they 
would like to retain parking in some segments.
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Segment A – Trip Distributions
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• 2 Scenarios

▫ Existing Roadway System, 
Cut-Through Traffic

▫ Added Neighborhood Traffic Calming Measures, 
No Cut-Through Traffic 
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Existing Roadway 

System
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• Cut-Through Traffic 
on Local Streets



Added Traffic 

Calming Measures 
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• No Cut-Through 
Traffic on Local 
Streets



Segment A – Potential Solutions
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• Multiple Preliminary Concept Design Options
▫ Community input from Workshops #1 & #2

▫ City staff input

• 3-Lane and 2-Lane Sections

• Typical Sidewalk and “Promenade”

• With and Without On-Street Parking

• Amenity Zones

Point Wells Transportation Corridor Study – Segment A Workshop #33/13/2014
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• 40-foot roadway

• Space for medians

• Separation for multiple users

• Center turn lane and bike lanes

• 3-lane roadway footprint

• Full width challenges

• Narrowed amenity zones

• Wider section, faster speeds
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• 36-foot roadway

• Continuous sidewalk east side

• Separation for multiple users

• Bike lanes, improved sightlines

• 2-lane roadway footprint

• Matching challenges

• No center turn lane

• No space for medians
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• 36-foot roadway

• Space for medians

• Shared-use “promenade”

• Center turn lane

• 3-lane roadway footprint

• Full width challenges

• Narrowed amenity zones

• Decreased entering sight lines
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• 30-foot roadway

• Narrower section, slower speeds

• Shared-use “promenade”

• Bike lanes, improved sightlines

• 2-lane roadway footprint

• Matching challenges

• No center turn lane

• No space for medians
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• 30-foot roadway

• Space for medians

• Shared-use “promenade”

• Center turn lane

• 3-lane roadway footprint

• Matching challenges

• No bike lanes

• Decreased entering sight lines
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• 30-foot roadway

• Narrower section, slower speeds

• Shared-use “promenade”

• On-street parking

• 2-lane roadway footprint

• Matching challenges

• No center turn or bike lanes

• No space for medians
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• 40-foot roadway

• Sidewalk both sides

• Center turn lane

• Bike lanes, improved sight lines

• 3-lane roadway footprint

• Matching challenges

• Narrowed amenity zones

• Loss of existing parking



Segment B – Potential Solutions
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• TBD

• Input from Workshop #4 on March 19th

to aid with development
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Next Steps 
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• Gather your input tonight

• Update traffic model and “test” solutions

• Present proposed solutions on April 16th and 
gather your input

• City/BSRE  team finalize mitigation package

Point Wells Transportation Corridor Study – Segment A Workshop #33/13/2014



Questions/Answers
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a.Time for clarifying questions from participants (w/ Kirk delegating who will answer the questions)
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Workshop Session

• Stations:

1. RBD Design Option 1

2. RBD Design Option 2

3. RBD Design Option 3

4. RBD Design Option 4

5. 196th Design Concept

6. Cut-Through Routes

7. Segment B

28
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Report Back

• Areas of consensus?

• Areas of continued debate?

• Preferred solutions?

29
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Next Steps
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Thank you!

31

www.shorelinewa.gov/PointWells
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Thursday, March 13, 2014                   
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1.  Richmond Beach Drive Design Option #1 
 

 

 
Comments and Suggestions: 
 
From Map 
 
@NW 196th St  
 
-Restrict ability to turn in or out at alley and 196th, including boat trailer 
 
@Intersection of 196th and RBD 
 
-Low landscaping on diverter 
 
@RBD between 196th and 197th 
 
-Review clearance from existing guardrail and bike lane 
 
@RBD and NW 198th St (Entrance to Kayu Kayu AC Park) 
 
-Provide park sidewalk to end of entrance and to PED crossing 
-How will the pedestrian cross to the park safely? Is a pedestrian crossing possible? 
-More crossing south to align with entrance or path directly into park 
 
@RBD between 202nd Pl and NW 204th St 
 
-Root balls present outside ROW; excavation for retaining walls will need to occur outside ROW/on 
private property 



Page | 3 
 

-Residents lose area to maneuver/run around vehicles; may require backing in or out of driveway 
-Would like to see ROW staked to let property owner know its location 
 
From Note cards 
 
Option 1 ROW 
 
-Width is too wide 
-Don't like bike lanes 
-Don't like center turn lane 
-I do like width of travel lanes 
-I don't like sidewalk width. Should be narrower 
 
Option 1 or Option 3 
 
I like the wider option with center turn lane. This allows for freer flow of traffic, more options in the 
center median for design of diversions to reduce cut-through traffic. 
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2.  Richmond Beach Drive Design Option #2 
 
 

 

 
Comments and Suggestions: 
 
From Map 
 
@RBD between 202nd Pl and NW 204th St 
 
-Traffic Lights? 
-Crosswalks? 
-Forget bike lanes 
-Sidewalks on both sides 
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3.  Richmond Beach Drive Design Option #3 
 

 
Comments and Suggestions: 
 
From Map 
 
@NW 196th St and RBD 
 
-How about [a] round-about 
-Sensorized signal at intersection for left turn lane [into RBD from 196th] 
-Question about left turn safety? Like this diversion construct before site construction begin to capture 
construction vehicles 
 
@RBD between 196th and 197th 
 
-Center turn lane all-ways or helps homeowner turn during peak hours... 
 
@NW 197th and RBD 
 
-No cut-through 
 
@NW 198th St and RBD 
 
-No cut-through 
-Move crosswalk to this location 
 
@NW 199th St and RBD 
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-Calming; no cut-through 
-picture [island at intersection) 
-Prevent left turn onto 199th from RBD with median in center lane. Lots of pedestrians on 199th. This 
also makes left on 197th /198th less attractive. 
-Lots of pedestrians on 199th /198th; needs to address for safety 
-Speed bumps along 199th,  
 
@RBD between 199th and 202nd PL 
 
-Sidewalks on both sides a must; eliminate bike lanes if needed 
-Use of a reversible lane and make 196th one way and 195th to one way to facilitate quicker movement 
of traffic during peak hours 
 
@RBD General 
 
-I like the narrower road options on RBD option 4 with a 6ft sidewalk 
-Move roadways east and west as necessary to avoid changing the landscaping as it currently exists 
-Driveway safety with bikes; push bikes onto own path on west side with curb [separation] 
-I don't like the center turn lane 
-No sidewalks nor bike lane on west side 
-Review driveway type. See if 10' (12' preferred) can stay at same elevation. No drop at driveway. 
 
  
From Comment Cards 

Option 3  
 
-Prefer 11' travel lane 
-Don't like left turn lane  
-I like 1 sidewalk only 
-Don't like sidewalk width. should be smaller 
 
Option 3 
 
-Shared bike and pedestrians 'lanes' are never safe and a bad idea 
 
Option 3  
 
-Many of us prefer option 4c but modified.  
-No parking 
-Reduced sidewalk width 
-Minimize negative impacts to property owners 
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4. Richmond Beach Drive Design Option #4 A-C 
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Comments and Suggestions: 
 
From Map 
 
@RBD 
 
-Shift the roadway to preserve private property as it currently is where ever possible/ 
-Sidewalk-if it only needs to be 5 feet then don't make it 10 feet wide 
-I don't like a parking lane 
-Use all option 4 (a,b,c) depend on properties and geography, shift parking to either sides depends on  
property. 
-Do single one way travel lanes work when delivery trucks blocks one lane.  
-Sidewalks on both side of RBD 
 
@NW 198th ST and RBD 
 
-[drawing] crosswalk across RBD on south side 
 
@NW 196th and RBD 
 
-Sidewalks on both sides between 196th and the Park 
-[arrow pointing south on RBD] Continue sidewalk import and pedestrian south all to the end. 
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5. 196th Design Concept 
 

 

 

 

 

 

 

 

Comments and Suggestions: 
 
From Map 

@NW 196th and 24th Ave NW 

-Possible signal at 196th and 24th to make left onto 195th safe 
-Crosswalk at intersection of 24th Ave and 196th St 
 
@NW 196th and RBD 
 
-Traffic calming at 196th and RBD to reduce speed and acceleration around corner 
-What about a stoplight at the bottom of 196th and RBD? 
-Bulb to prevent no south on RBD and 196th from RBD.  Left from 196th south ok. 
-Continue RBD S all the way to the end of RBD to south side.  
-Sidewalk and bike and parking on one side, same as north 196th. 
 

From Flip Chart 

What do you think of this design concept for 196th? 
 
-Minimize road width to reduce impact to existing landscaping 
-Suggest no turn lane or bike/Ped only on one side 
-To move more traffic, make one way triangle and allow for narrower street section 
-Concerned about ability to access alley off of 196th if higher volume especially with boat/trailer 
-Prefer 196th as arterial over having RBD south of 196th and 195th in arterial system 
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-Want sidewalks to extend beyond corridor on side streets 
-Not safe with cut-through traffic 

-Wider amenity strips on 196th  
-More aggressive traffic diversion at 196th and RBD to discourage southbound on RBD. Ideally 
emergency vehicles only south on RBD from 196th 
-Prefer bike lane only uphill 
 
From Comment Cards 
 
-Sidewalk on west side of Richmond Beach Drive from NW 196th to Park would help safety of 
pedestrians at intersection 
-Will cars be able to take left out of 24th Ave NW? 
-Cars will still use NW 195th PL but doesn't get any mitigation (i.e. sidewalks) 
-Would rather see one way on 196th and 195th PL 
-Medians or vegetation etc to slow cars down (start at 8th Ave); concerned for speed down NW 196th 
-Concerned that all cars are concentrated on one street vs. two. Impact to people on NW 196th. 
-Like traffic on 196th, keep NW 195th Pl for local traffic. 
-Alley improvements of NW 196th. Maintain access for alley. 
-Make sure intersection at 24th NW 196th is re-configured to improve sight, etc. 
-Safe access out of 24th NW. Configuration of intersection with NW 196th. Tough to judge traffic speed 
and movements. 
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6. Cut-Through Routes 
 
@NW 196th and 24th Ave 
 
-Calming and LOS, no cut-through on 24th 
 
@24th Ave NW and 198th/197th 
 
-Calming [arrows pointing on all streets] 
 
@RBD and NW 196th  
 
-No cut-through 
 
@RBD and 197th, 198th, and 199th 
 
-No cut-through 
 
@23rd Place NW 
 
-Calming on 23rd Pl NW 
-Control speed, calming on 23rd Pl NW and 21st Pl NW 
 
@23rd Ave NW 
 
-Cut-through from/to Woodway and Edmonds to RBD  
 
@23rd Pl NW/21st Pl NW 
 
-No chicanes please or anything that makes two lanes to into one 
 

@NW 199th between 20th Ave NW and 26th Ave NW 

-Traffic bump [drawing bumps at 1/3 and 2/3 way between 20th and 24th] 
-Traffic stop at 24th and 199th [drawing]  
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7. Segment B - Additional 
 
-Continue traffic planning on 185th to the freeway, not just to Meridian Ave. 
-Cars waiting to turn west on 185th from Aurora will create large backups. Current turn lane already fills 
up 
-Design super easy access (shuttle?) to light rail planned for 185th and I-5 
-Fremont Ave N from N 175th to N 205th needs sidewalks on at least one side. It already has 6,000 
vehicles per day 
-While I understand the people here are current residents of Richmond Beach, I believe that in the 
future there will be more bike riders from Richmond Beach to the proposed light rail station near the 
freeway and 185th; therefore please give more thought to having designated bike lane to accommodate 
future bike riders.  Thanks. 
-Much more traffic moves on Dayton than seems known. People (like me) who commute to the tech 
industry in Fremont go down Dayton, Greenwood, and 3rd Ave NW 
-Street light too dim for proposed night commute volume. (Safely) 
-Increased traffic noise for those a block or two from RBD 
-Already hard to turn left from 2nd Ave NW east onto 185th. 
-Cut-through traffic @ [8th Ave NW] 
-Bicycle traffic is very low on Richmond Beach Road due to grade 
-Maybe low because no facilities. Provide buffered bike lanes. Benefits walkers on sidewalks. 
-Concerned from pedestrians and bike safety on sidewalk along NW RBD. Cars often leave the roadway 
on the curve at bottom of hill. Protected sidewalks if possible. 
-Traffic on RBR at 15th Ave NW will back up. WB traffic will cause rear-end collisions east of 15th 
-15th Ave NW at RBR is at failure and can't take additional traffic. 
-Eliminate cut-through traffic on 15th Ave NW. straight street invites speeding.  
-15th Ave and RBR is currently a non-functioning intersection and additional traffic will cause it to fail. 
Safety issues. 
-Sidewalks needed on all streets leading to parks for safe access fro pedestrians 
-Park capacity maybe challenged 
-Sidewalks need on all streets where residents and school children walk. RB i sa walking community 
-20th and 195th has lots of pedestrians accessing the SW park, the Library park, the store, etc. Will not 
be safe with 11,000 more cars. Traffic lights? Sidewalks? 
-Old wild house. Parking/concessions. Intersection impact development 195th and 20th NW 
-Sidewalk needed at 190th to beach, 22nd, 20th. High pedestrians traffic. 
-I am concerned about the impact of the construction of the improvements/mitigation on RBR. Will it be 
under-construction for 25 years? I would like all work and sidewalks, intersections done at the start 
before the traffic increases and done all at once so it ends much sooner. 
-Calming at 23rd Ave NW 
-Calming at 24th Ave NW 
-Limit turns from 196th onto 24th Ave NW 
-Slow down at 199th cut-through RBD and 20th. Traffic bumps on 199th and put traffic stop on 24th and 
199th 
-Traffic spilling off RBR to 197th and 198th. "Traffic Calming" 
-Pedestrian/Bicycles/Bus transportation along RBD NW 
-No cut-through on 198th and 197th  
-What is being calculated to have fewer single occupancy vehicles in 11,587 trips? 
-Study a secondary means of access through Snohomish Co. 
-Second access mandatory for safety of all PW and RB residents. 
 































From: Tracy Tallman   
Sent: Wednesday, March 12, 2014 11:12 AM 
To: City Council 
Subject: Point Wells meeting on March 13th 
 

Hello, 

 

I communicated with Kirk McKinley regarding the Point Wells meeting on March 13th a couple 
of days ago.  His response to my request for online information regarding your design plans prior 
to the meeting was: 

"They are being drafted over the net few days.  We will share them and ask for input on 
Thursday night. Will you be able to attend?  Feedback from the neighbors is very important. " 

I don't want to see the plans for the first time at the meeting.  This lame attempt to blindside 
everyone at the meeting is just another case of the City's lack of connection with the real people 
who will be affected by this disastrous development.  Throughout this process you, as a city, 
have failed to make any kind of real connection with the people in Richmond Beach.  No wonder 
that yet another community group has decided to form a non-profit in this fight. 

Our property values will be decimated and our way of life destroyed and yet you seem to have 
only concern for the mitigation money you will receive for the City of Shoreline.  I can sense 
your glee at being involved in such a sizeable project.  Your fawning approach to BSRE and 
Snohomish County is unseemly. 

All the talk about sidewalks, traffic diverters, curbs, sparrows and bike lanes is just a ruse to 
cloud the real fact that you can hardly wait to spend any money that comes your way.  In the end 
you are doing an injustice to the people of the entire City of Shoreline. 

I won't be bullied into attending a meeting because you can't put your plans on the website for all 
to see.  I'm sure they won't be good for me or anyone who lives in Richmond Beach.  If my 
feedback is so very important, then have the guts to put it out there for everyone. 

Tracy Tallman 

  



From: Marion Woodfield 
Sent: Saturday, March 15, 2014 6:54 PM 
To: Kirk McKinley 
Cc: Marc Weinberg 
Subject: 3/13 PW corridor study, segment A 
 
Hi, 
I looked at all options and my main concerns are as follows since my husband and I walk the 
Richmond Beach area pretty extensively on a daily basis and continuously pick different streets: 
  
- if you do not have sidewalks on both sides of the street in the most heavily traveled areas you 
are creating potential safety hazards, especially since there is presently a major lack of planned 
crosswalks. 
  
- no option offered any round abouts which can also serve to slow down traffic since speeding 
which is a pretty rampant problem 
  
- determine who the bikers are? my guess is that the vast majority we see coming through 
Woodway, turning on NW 195th Street and then into Innis Arden (15th NW). is not even local. 
Coming from PW and trying to make it up to 8th Ave NW would take an extraordinary amount 
of stamina and I'm willing to be the majority of the people who will live at PW will not fall into 
that category. 
  
- having said the above it is my contention that bike lanes should not come at the expense of 
sidewalks (prioritize need and safety). 
  
- that the builder is planning to make PW a light rail stop is probably highly questionable. 
Technically this is much too close to Edmonds. People who use the train to get into town would 
not appreciate having to make an extra stop that will wind up lengthening the time it takes to get 
into Seattle when the PW residents could drive through Woodway to the Edmonds stop. That 
takes a little longer but is doable. 
  
- the present options don't really show how present and/or future bus stops will have a turn out 
lane. If one isn't provided you can count on it that people will begin to use the center turn lanes 
to get around buses, Fedex, US mail and UPS trucks, etc. And from a traffic flow point of view it 
gets worse when morning commuters have to stop for school buses. The tension that will be 
created isn't going to be pretty. 
  
- I heard that people aren't necessarily concerned about having off street parking. That astonishes 
me since we see quite a few parked cars near houses that do not have garages or otherwise 
adequate space to park on their own property. So where do these people live to justify that? 
  
- what kind of emergency routing will be put into place? I saw no signage on any maps to 
indicate such routing which strikes me as particularly important when there is essentially only 
one way in and out of PW, up to the shopping center on 8th Ave NW, etc. 
  
- when I asked about BNS's lack of fencing near PW I had a sense that everybody shrugs their 



shoulders like nobody can  do anything about their speeding, lack of fencing, etc. All you have to 
do is walk on the road along the rail tracks towards Kayu Kayu park and you can clearly see that 
there are multiple paths which are used by people to cross the rail tracks and down to the PW's 
beach - legal or not. It cannot possibly be in anyone's best interest to allow this to continue when 
these trains transport serious and toxic chemicals, crude oil, coal, etc. that would have 
catastrophic consequences for the entire Puget Sound community if there is a derailment. A very 
similar issue does presently exist just south of the Saltwater Park where there is no fencing to 
keep people out. Beyond that he speeding alone is a serious problem  that cause earth vibrations 
that must be a contributor towards the many slides along Puget Sound. Seems to me that Gov. 
Jay Inslee needs to get involved since is not just a Seattle complaint.  
  
Thank you for listening. 
  
Sincerely, 
(Ms.) Marion Woodfield 
  
 
 



















Point Wells Transportation Corridor Study - Segment A  
Workshop #3 Summary – March 13, 2014  1 

 
 

 
Point Wells Transportation Corridor Study 

Segment A (Richmond Beach Drive) 
Workshop #3: Present and Review Potential Design Solutions 

March 13, 2014 
 

Workshop Summary 
The City of Shoreline hosted the third of six Transportation Corridor Study (TCS) workshops on March 
13, 2014 from 6:30 to 9:00 p.m. Workshop #3 was designed to present potential design options 
developed based on feedback received from the community during and after Workshop #1 and 
Workshop #2.  The meeting also gave residents, business owners and transit users who live and work on 
Richmond Beach Drive and Richmond Beach Road the opportunity to provide comments on these 
potential design solutions.  
 
Open House 
The workshop began with an Open House session, where attendees were invited to interact with each 
other and City staff, and view drawings of four different design options for Segment A (Richmond Beach 
Drive),a proposed design for NW 196th Street, an overview of Segment B (Richmond Beach Road), a map 
of potential cut-through traffic routes, and informational boards about the Point Wells development. 
 
Presentation and Explanation of Workshop Session 
After the Open House, there was a 30-minute presentation to share what was heard during Workshop 
#2 and provide an overview of potential design solutions developed based on community feedback 
received. 
 
Kristine Edens, EnviroIssues (TCS facilitator) and Kirk McKinley, City of Shoreline Transportation Planning 
Manager, introduced the consultant team, City staff and elected officials in attendance and reviewed 
the workshop goals and agenda. Kirk emphasized that this workshop was an opportunity for the 
community to review and comment on potential design solutions and to share these ideas with the 
developer, Blue Square Real Estate (BSRE), as transportation mitigation recommendations to be 
included in the project’s environmental mitigation package.  
 
Kirk McKinley then gave a brief review of the TCS project area, context for the study, goals for the TCS, 
and a brief update on the Snohomish County Environmental Impact Statement (EIS) process, which will 
incorporate feedback received during the TCS.  

• Transportation mitigation recommendations developed during the TCS will inform Snohomish 
County’s EIS process as well as any Comprehensive Plan or Point Wells Subarea Plan 
Amendments considered by the Shoreline Planning Commission and City Council in 2014.  

• Kirk described the TCS process as an opportunity for the City to develop an “insurance policy” 
composed of transportation mitigation recommendations that is reflective of the community’s 
values and will address the impacts of any future development at the Point Wells site. 

• Next steps in the process include the Point Wells development agreement, which will include a 
municipal agreement for mitigation, phasing and a traffic cap, an enforcement mechanism and 
potential annexation of the Point Wells site.  
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Kirk McKinley then gave an overview of what was heard during workshop #2. 
• Key themes for Segment A feedback were related to potential design solutions, including 

improved pedestrian facilities, cut-through traffic mitigation, bicycle facilities and 
undergrounding utilities. In addition, there were concerns about intersection control and how 
intersections will operate. 

• There were some areas of consensus:  
o General support for multi-use path on one side (promenade) 
o Preference to focus traffic on NW 196th Street rather than splitting with NW 195th Street  
o Not a high need for on-street parking 
o Cut-through traffic is a primary concern 

• There will be continued debate about several issues, including how to mitigate cut-through 
traffic, how to incorporate bike facilities and parking.  

 
Victor Salemann, Transportation Solutions described three trip distribution scenarios that were 
considered: 

• Existing roadway system with cut-through traffic 
• Added neighborhood traffic calming measures with no cut-through traffic 
• Added neighborhood traffic calming measures, no cut-through traffic and a new north end 

connection via Woodway to and from Point Wells  
 
Kirk Harris, David Evans & Associates, described multiple design concepts that were developed based on 
community input from Workshop #1 and #2 and consultation with City staff.  The proposed design 
concepts display a variety of variables, including: 

• Three-lane and Two-lane sections 
• Typical sidewalk and “promenade” 
• With and without on-street parking 
• Amenity zones within the existing right-of-way centered on the road 

 
The proposed design options are: 

• Option 1 is a three-lane roadway footprint with space for medians, center turn lanes and bike 
lanes. This is the widest option (40 foot roadway, 49 foot right-of-way) and gives each type of 
user their own lanes. However, this option includes narrowed amenity zones and challenges 
associated with a full-width roadway, including faster speeds. 

• Option 2 is a two-lane roadway in a slightly narrower right-of-way (36-foot roadway, 47 foot 
right-of-way) with no center turn lane or medians. This option provides better sightlines, a 
sidewalk on the east side of the road, bike lanes and separation for multiple users are 
maintained. However, the narrower roadway leads to matching challenges. 

• Option 3 is a three-lane roadway (36 feet) within a wider right-of-way (49 feet) with space for 
medians and a center turn lane. In lieu of separation for multiple users, there is a shared-use 
“promenade.” Full-width challenges include a narrowed amenity zone and decreased sightlines. 

• Option 4 is the narrowest roadway design option (30 feet) within a narrower right-of-way (46 
feet), which will have lower speeds and improved sightlines, but challenges associated with 
matching. This option has been broken into three sub-options with slight variations 

o Option 4A is a two-lane footprint with no center turn lanes or medians. Multiple users 
are separated with a shared-use promenade and bike lanes. 

o Option 4B is a three-lane roadway with space for medians and a center turn lane. The 
shared-use “promenade” remains, but there are no bike lanes in this option.  

o Option 4C is a two-lane roadway footprint with no center turn lanes, medians or bike 
lanes. There is a shared-use “promenade” and on-street parking.  

http://shorelinewa.gov/home/showdocument?id=16108�
http://shorelinewa.gov/home/showdocument?id=16108�
http://shorelinewa.gov/home/showdocument?id=16108�
http://shorelinewa.gov/home/showdocument?id=16110�
http://shorelinewa.gov/home/showdocument?id=16110�
http://shorelinewa.gov/home/showdocument?id=16110�
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• NW 196th Street is a three-lane proposed roadway (40-foot roadway, 60-foot right-of-way) with 
a center turn lane, bike lanes and sidewalks on both sides. There are narrowed amenity zones, 
loss of existing on-street parking and matching challenges associated with this option.  

 
After the formal presentation, there was a brief question and answer session facilitated by Kristine 
Edens. Key questions included: 

• How do the proposed design options impact localized amenity zones for postal/UPS access, 
streetlights, fire hydrants and parking residential vehicles? 

• How would expected traffic volumes impact access to these amenity zones?  
• How many trips per day are expected to and from the Point Wells site? How did the City arrive 

at and agree to this number?  
• Which of the options presented tonight would allow residents on Richmond Beach Drive to 

maintain the integrity of the corridor and properties as they are currently used? 
 
Workshop Session 
During the workshop session, participants were invited to visit seven facilitated tables to share their 
input regarding specific design options for Segment A as well as more general discussions of cut-through 
traffic routes and Segment B. The City requested that attendees visit all stations to give feedback on 
each of the proposed options. Breakout stations included: 

• Station 1: Option 1 
• Station 2: Option 2 
• Station 3: Option 3 
• Station 4: Option 4 (including Options 4A, 4B and 4C) 
• Station 5: NW 196th Street  
• Station 6: Cut-through Routes 
• Station 7: Segment B (Richmond Beach Road)  

 
Report Back and Next Steps 
After the workshop session, participants and facilitators reconvened to share the findings from each of 
the breakout stations. Common themes emerged from each of the breakout stations. 

• Concerns: 
o Models don’t capture all cut-through routes (including cut-through to Woodway) 
o Lack of center turn lanes 
o Access to parks 
o Access requirements beyond right-of-way during construction 
o Focusing traffic on NW 196th

• Potential solutions: 
 Street isn’t fair to those who live on this corridor 

o Bike lanes not needed on both sides. Combine them into a single, wider cycle track 
o Add sidewalks to both sides of the corridor 

 
Kirk McKinley then briefly described next steps for the TCS and ways to stay involved in the process.  

• Workshop #4 (Wednesday, March 19): The start of discussions focused on Segment B 
(Richmond Beach Road) to identify community issues, priorities and potential solutions. 

• Workshop #5 (Tuesday, April 1): Discussion surrounding potential solutions for Segment B 
(Richmond Beach Road). 

• Workshop #6 (Wednesday, April 16): Input gathered from Workshops #4 and #5 will be used to 
update the traffic model and “test” potential solutions. These proposed solutions will be 

http://shorelinewa.gov/home/showdocument?id=16100�
http://www.shorelinewa.gov/home/showdocument?id=16106�
http://www.shorelinewa.gov/home/showdocument?id=16116�
http://www.shorelinewa.gov/home/showdocument?id=16118�
http://www.shorelinewa.gov/home/showdocument?id=16120�
http://www.shorelinewa.gov/home/showdocument?id=16110�
http://www.shorelinewa.gov/home/showdocument?id=16102�
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presented at Workshop #6 (Segment A and B wrap-up), and community members will be invited 
to share feedback.  

• In addition to the TCS workshops, the City will schedule a follow-up meeting at a home on 
Richmond Beach Drive in order to get additional feedback from people who have not attended 
the workshops. In addition, Kirk encouraged attendees to speak with their neighbors and ask 
them to provide comments online.  

• After the TCS workshop series winds up, the City of Shoreline and BSRE will work to finalize the 
proposed transportation mitigation package.  

 
For a more detailed account of comments and questions received during the workshop session, please 
see the PowerPoint presentation, comments and suggestions from stations and comment forms and 
letters received on the City of Shoreline Point Wells Transportation Corridor Study web page.  

http://www.shorelinewa.gov/home/showdocument?id=16104�
http://www.shorelinewa.gov/home/showdocument?id=16112�
http://www.shorelinewa.gov/home/showdocument?id=16106�
http://www.shorelinewa.gov/home/showdocument?id=16106�
http://www.shorelinewa.gov/government/departments/planning-community-development/planning-projects/point-wells/transportation-corridor-study�
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Point Wells Transportation 

Corridor Study

Segment A – Richmond Beach Drive

Workshop #3: Review Potential Design Solutions

Point Wells Transportation Corridor Study – Segment A Workshop #33/13/2014



Welcome and Introductions

• Quick housekeeping

• Agenda review

▫ 6:30 – Open House

▫ 7:00 – Welcome and Introductions

▫ 7:30 – Workshop Session

▫ 8:45 – Report Back and Next Steps

▫ 9:00 – Adjourn

2
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Meeting Expectations
▫ Respect the time for others to participate

▫ New ideas and different opinions are a part of this 
process and discussion

▫ Please silence your electronics

▫ Keep time and on task

▫ “Table” discussions to keep the group moving

3
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TCS Process and Meeting Schedule

4
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TCS Project Area

5
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Segment A – Richmond Beach Drive

6
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TCS Context

• Proposed redevelopment of Point Wells

▫ 3,000 +/- units, some commercial

• Much input/controversy/discussion

▫ Community concern, city concern

▫ State Supreme Court case still pending

▫ Snohomish County Draft Environmental Impact 
Statement  (DEIS) scoping period closed

▫ DEIS anticipated in spring/summer

7
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Sequence of Actions

• 2011 – Letter of Intent, includes direction:
▫ TCS feeds Environmental Review
▫ Memo of Understanding (MOU)
▫ Environmental Review 

• 2013 – MOU – direction on TCS process 
• 2014 – TCS – Community Workshops to develop Mitigation
• 2014 – DEIS – Mitigation List, Incorporate TCS
• Yet to Come – Development Agreement, includes:

▫ Mitigation Agreement
▫ Phasing and Traffic Cap
▫ Enforcement Mechanism
▫ Annexation

Point Wells Transportation Corridor Study – Segment A Workshop #33/13/2014
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City Goals for TCS

• Provide opportunity for Shoreline community 
to participate

• Develop transportation mitigation 
recommendations to inform environmental review 

• Ensure mitigation is reflective of community 
values and expectations

• Inform City Subarea Plan and Comprehensive Plan 
amendments 

• Insurance policy

9
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How you can continue to weigh in

• 3 remaining TCS workshops:

▫ 3rd for Segment A (tonight)

▫ 2 for Segment B 

▫ 1 Combined for A and B

• Participate, listen, feedback on design concepts

• Remember the insurance policy

10
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What we heard during Workshop #2

11
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Workshop #2 - Consensus

12

• General support for multi-purpose path 
on one-side (promenade)

• Preference to focus traffic onto 196th

• Parking not a high need

• Much concern about cut-through traffic 
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Workshop #2 – Continued debate

13

• How to mitigate cut through traffic

▫ Some residents want restricted access, others 
want routes to remain open.

▫ How to incorporate bike facilities – separated or 
promenade.

▫ Parking – most thought parking was not a high 
need but a few residents did express that they 
would like to retain parking in some segments.

Point Wells Transportation Corridor Study – Segment A Workshop #33/13/2014



Segment A – Trip Distributions
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• 2 Scenarios

▫ Existing Roadway System, 
Cut-Through Traffic

▫ Added Neighborhood Traffic Calming Measures, 
No Cut-Through Traffic 

Point Wells Transportation Corridor Study – Segment A Workshop #33/13/2014



Existing Roadway 

System

15
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• Cut-Through Traffic 
on Local Streets



Added Traffic 

Calming Measures 

16
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• No Cut-Through 
Traffic on Local 
Streets



Segment A – Potential Solutions
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• Multiple Preliminary Concept Design Options
▫ Community input from Workshops #1 & #2

▫ City staff input

• 3-Lane and 2-Lane Sections

• Typical Sidewalk and “Promenade”

• With and Without On-Street Parking

• Amenity Zones

Point Wells Transportation Corridor Study – Segment A Workshop #33/13/2014
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• 40-foot roadway

• Space for medians

• Separation for multiple users

• Center turn lane and bike lanes

• 3-lane roadway footprint

• Full width challenges

• Narrowed amenity zones

• Wider section, faster speeds
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• 36-foot roadway

• Continuous sidewalk east side

• Separation for multiple users

• Bike lanes, improved sightlines

• 2-lane roadway footprint

• Matching challenges

• No center turn lane

• No space for medians
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• 36-foot roadway

• Space for medians

• Shared-use “promenade”

• Center turn lane

• 3-lane roadway footprint

• Full width challenges

• Narrowed amenity zones

• Decreased entering sight lines
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• 30-foot roadway

• Narrower section, slower speeds

• Shared-use “promenade”

• Bike lanes, improved sightlines

• 2-lane roadway footprint

• Matching challenges

• No center turn lane

• No space for medians
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• 30-foot roadway

• Space for medians

• Shared-use “promenade”

• Center turn lane

• 3-lane roadway footprint

• Matching challenges

• No bike lanes

• Decreased entering sight lines
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• 30-foot roadway

• Narrower section, slower speeds

• Shared-use “promenade”

• On-street parking

• 2-lane roadway footprint

• Matching challenges

• No center turn or bike lanes

• No space for medians
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• 40-foot roadway

• Sidewalk both sides

• Center turn lane

• Bike lanes, improved sight lines

• 3-lane roadway footprint

• Matching challenges

• Narrowed amenity zones

• Loss of existing parking



Segment B – Potential Solutions

25

• TBD

• Input from Workshop #4 on March 19th

to aid with development
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Next Steps 

26

• Gather your input tonight

• Update traffic model and “test” solutions

• Present proposed solutions on April 16th and 
gather your input

• City/BSRE  team finalize mitigation package

Point Wells Transportation Corridor Study – Segment A Workshop #33/13/2014



Questions/Answers

27

a.Time for clarifying questions from participants (w/ Kirk delegating who will answer the questions)
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Workshop Session

• Stations:

1. RBD Design Option 1

2. RBD Design Option 2

3. RBD Design Option 3

4. RBD Design Option 4

5. 196th Design Concept

6. Cut-Through Routes

7. Segment B

28
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Report Back

• Areas of consensus?

• Areas of continued debate?

• Preferred solutions?

29
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Next Steps

30
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Thank you!

31

www.shorelinewa.gov/PointWells
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Point Wells Transportation Corridor 
Study Workshop 

Thursday, March 13, 2014                   
Segment A, Meeting #3: Review proposed design options 
 
Table of Contents 

Comments and Suggestions 
  
1. Richmond Beach Drive Design Option #1      Pg.  2 

 
       

2. Richmond Beach Drive Design Option #2      Pg.  3 
 
     

3. Richmond Beach Drive Design Option #3      Pg.  4-5 
 
 

4. Richmond Beach Drive Design Option #4      Pg.  6-7 
 
 

5. NW 196th Design Concept        Pg.  8-9 
 
 

6. Cut Through Options        Pg. 10 
  
 
7. Segment B – Richmond Beach Road       Pg. 11 
  
 
 
 
 

  



Page | 2 
 

1.  Richmond Beach Drive Design Option #1 
 

 

 
Comments and Suggestions: 
 
From Map 
 
@NW 196th St  
 
-Restrict ability to turn in or out at alley and 196th, including boat trailer 
 
@Intersection of 196th and RBD 
 
-Low landscaping on diverter 
 
@RBD between 196th and 197th 
 
-Review clearance from existing guardrail and bike lane 
 
@RBD and NW 198th St (Entrance to Kayu Kayu AC Park) 
 
-Provide park sidewalk to end of entrance and to PED crossing 
-How will the pedestrian cross to the park safely? Is a pedestrian crossing possible? 
-More crossing south to align with entrance or path directly into park 
 
@RBD between 202nd Pl and NW 204th St 
 
-Root balls present outside ROW; excavation for retaining walls will need to occur outside ROW/on 
private property 
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-Residents lose area to maneuver/run around vehicles; may require backing in or out of driveway 
-Would like to see ROW staked to let property owner know its location 
 
From Note cards 
 
Option 1 ROW 
 
-Width is too wide 
-Don't like bike lanes 
-Don't like center turn lane 
-I do like width of travel lanes 
-I don't like sidewalk width. Should be narrower 
 
Option 1 or Option 3 
 
I like the wider option with center turn lane. This allows for freer flow of traffic, more options in the 
center median for design of diversions to reduce cut-through traffic. 
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2.  Richmond Beach Drive Design Option #2 
 
 

 

 
Comments and Suggestions: 
 
From Map 
 
@RBD between 202nd Pl and NW 204th St 
 
-Traffic Lights? 
-Crosswalks? 
-Forget bike lanes 
-Sidewalks on both sides 
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3.  Richmond Beach Drive Design Option #3 
 

 
Comments and Suggestions: 
 
From Map 
 
@NW 196th St and RBD 
 
-How about [a] round-about 
-Sensorized signal at intersection for left turn lane [into RBD from 196th] 
-Question about left turn safety? Like this diversion construct before site construction begin to capture 
construction vehicles 
 
@RBD between 196th and 197th 
 
-Center turn lane all-ways or helps homeowner turn during peak hours... 
 
@NW 197th and RBD 
 
-No cut-through 
 
@NW 198th St and RBD 
 
-No cut-through 
-Move crosswalk to this location 
 
@NW 199th St and RBD 
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-Calming; no cut-through 
-picture [island at intersection) 
-Prevent left turn onto 199th from RBD with median in center lane. Lots of pedestrians on 199th. This 
also makes left on 197th /198th less attractive. 
-Lots of pedestrians on 199th /198th; needs to address for safety 
-Speed bumps along 199th,  
 
@RBD between 199th and 202nd PL 
 
-Sidewalks on both sides a must; eliminate bike lanes if needed 
-Use of a reversible lane and make 196th one way and 195th to one way to facilitate quicker movement 
of traffic during peak hours 
 
@RBD General 
 
-I like the narrower road options on RBD option 4 with a 6ft sidewalk 
-Move roadways east and west as necessary to avoid changing the landscaping as it currently exists 
-Driveway safety with bikes; push bikes onto own path on west side with curb [separation] 
-I don't like the center turn lane 
-No sidewalks nor bike lane on west side 
-Review driveway type. See if 10' (12' preferred) can stay at same elevation. No drop at driveway. 
 
  
From Comment Cards 

Option 3  
 
-Prefer 11' travel lane 
-Don't like left turn lane  
-I like 1 sidewalk only 
-Don't like sidewalk width. should be smaller 
 
Option 3 
 
-Shared bike and pedestrians 'lanes' are never safe and a bad idea 
 
Option 3  
 
-Many of us prefer option 4c but modified.  
-No parking 
-Reduced sidewalk width 
-Minimize negative impacts to property owners 
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4. Richmond Beach Drive Design Option #4 A-C 
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Comments and Suggestions: 
 
From Map 
 
@RBD 
 
-Shift the roadway to preserve private property as it currently is where ever possible/ 
-Sidewalk-if it only needs to be 5 feet then don't make it 10 feet wide 
-I don't like a parking lane 
-Use all option 4 (a,b,c) depend on properties and geography, shift parking to either sides depends on  
property. 
-Do single one way travel lanes work when delivery trucks blocks one lane.  
-Sidewalks on both side of RBD 
 
@NW 198th ST and RBD 
 
-[drawing] crosswalk across RBD on south side 
 
@NW 196th and RBD 
 
-Sidewalks on both sides between 196th and the Park 
-[arrow pointing south on RBD] Continue sidewalk import and pedestrian south all to the end. 
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5. 196th Design Concept 
 

 

 

 

 

 

 

 

Comments and Suggestions: 
 
From Map 

@NW 196th and 24th Ave NW 

-Possible signal at 196th and 24th to make left onto 195th safe 
-Crosswalk at intersection of 24th Ave and 196th St 
 
@NW 196th and RBD 
 
-Traffic calming at 196th and RBD to reduce speed and acceleration around corner 
-What about a stoplight at the bottom of 196th and RBD? 
-Bulb to prevent no south on RBD and 196th from RBD.  Left from 196th south ok. 
-Continue RBD S all the way to the end of RBD to south side.  
-Sidewalk and bike and parking on one side, same as north 196th. 
 

From Flip Chart 

What do you think of this design concept for 196th? 
 
-Minimize road width to reduce impact to existing landscaping 
-Suggest no turn lane or bike/Ped only on one side 
-To move more traffic, make one way triangle and allow for narrower street section 
-Concerned about ability to access alley off of 196th if higher volume especially with boat/trailer 
-Prefer 196th as arterial over having RBD south of 196th and 195th in arterial system 
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-Want sidewalks to extend beyond corridor on side streets 
-Not safe with cut-through traffic 

-Wider amenity strips on 196th  
-More aggressive traffic diversion at 196th and RBD to discourage southbound on RBD. Ideally 
emergency vehicles only south on RBD from 196th 
-Prefer bike lane only uphill 
 
From Comment Cards 
 
-Sidewalk on west side of Richmond Beach Drive from NW 196th to Park would help safety of 
pedestrians at intersection 
-Will cars be able to take left out of 24th Ave NW? 
-Cars will still use NW 195th PL but doesn't get any mitigation (i.e. sidewalks) 
-Would rather see one way on 196th and 195th PL 
-Medians or vegetation etc to slow cars down (start at 8th Ave); concerned for speed down NW 196th 
-Concerned that all cars are concentrated on one street vs. two. Impact to people on NW 196th. 
-Like traffic on 196th, keep NW 195th Pl for local traffic. 
-Alley improvements of NW 196th. Maintain access for alley. 
-Make sure intersection at 24th NW 196th is re-configured to improve sight, etc. 
-Safe access out of 24th NW. Configuration of intersection with NW 196th. Tough to judge traffic speed 
and movements. 
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6. Cut-Through Routes 
 
@NW 196th and 24th Ave 
 
-Calming and LOS, no cut-through on 24th 
 
@24th Ave NW and 198th/197th 
 
-Calming [arrows pointing on all streets] 
 
@RBD and NW 196th  
 
-No cut-through 
 
@RBD and 197th, 198th, and 199th 
 
-No cut-through 
 
@23rd Place NW 
 
-Calming on 23rd Pl NW 
-Control speed, calming on 23rd Pl NW and 21st Pl NW 
 
@23rd Ave NW 
 
-Cut-through from/to Woodway and Edmonds to RBD  
 
@23rd Pl NW/21st Pl NW 
 
-No chicanes please or anything that makes two lanes to into one 
 

@NW 199th between 20th Ave NW and 26th Ave NW 

-Traffic bump [drawing bumps at 1/3 and 2/3 way between 20th and 24th] 
-Traffic stop at 24th and 199th [drawing]  
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7. Segment B - Additional 
 
-Continue traffic planning on 185th to the freeway, not just to Meridian Ave. 
-Cars waiting to turn west on 185th from Aurora will create large backups. Current turn lane already fills 
up 
-Design super easy access (shuttle?) to light rail planned for 185th and I-5 
-Fremont Ave N from N 175th to N 205th needs sidewalks on at least one side. It already has 6,000 
vehicles per day 
-While I understand the people here are current residents of Richmond Beach, I believe that in the 
future there will be more bike riders from Richmond Beach to the proposed light rail station near the 
freeway and 185th; therefore please give more thought to having designated bike lane to accommodate 
future bike riders.  Thanks. 
-Much more traffic moves on Dayton than seems known. People (like me) who commute to the tech 
industry in Fremont go down Dayton, Greenwood, and 3rd Ave NW 
-Street light too dim for proposed night commute volume. (Safely) 
-Increased traffic noise for those a block or two from RBD 
-Already hard to turn left from 2nd Ave NW east onto 185th. 
-Cut-through traffic @ [8th Ave NW] 
-Bicycle traffic is very low on Richmond Beach Road due to grade 
-Maybe low because no facilities. Provide buffered bike lanes. Benefits walkers on sidewalks. 
-Concerned from pedestrians and bike safety on sidewalk along NW RBD. Cars often leave the roadway 
on the curve at bottom of hill. Protected sidewalks if possible. 
-Traffic on RBR at 15th Ave NW will back up. WB traffic will cause rear-end collisions east of 15th 
-15th Ave NW at RBR is at failure and can't take additional traffic. 
-Eliminate cut-through traffic on 15th Ave NW. straight street invites speeding.  
-15th Ave and RBR is currently a non-functioning intersection and additional traffic will cause it to fail. 
Safety issues. 
-Sidewalks needed on all streets leading to parks for safe access fro pedestrians 
-Park capacity maybe challenged 
-Sidewalks need on all streets where residents and school children walk. RB i sa walking community 
-20th and 195th has lots of pedestrians accessing the SW park, the Library park, the store, etc. Will not 
be safe with 11,000 more cars. Traffic lights? Sidewalks? 
-Old wild house. Parking/concessions. Intersection impact development 195th and 20th NW 
-Sidewalk needed at 190th to beach, 22nd, 20th. High pedestrians traffic. 
-I am concerned about the impact of the construction of the improvements/mitigation on RBR. Will it be 
under-construction for 25 years? I would like all work and sidewalks, intersections done at the start 
before the traffic increases and done all at once so it ends much sooner. 
-Calming at 23rd Ave NW 
-Calming at 24th Ave NW 
-Limit turns from 196th onto 24th Ave NW 
-Slow down at 199th cut-through RBD and 20th. Traffic bumps on 199th and put traffic stop on 24th and 
199th 
-Traffic spilling off RBR to 197th and 198th. "Traffic Calming" 
-Pedestrian/Bicycles/Bus transportation along RBD NW 
-No cut-through on 198th and 197th  
-What is being calculated to have fewer single occupancy vehicles in 11,587 trips? 
-Study a secondary means of access through Snohomish Co. 
-Second access mandatory for safety of all PW and RB residents. 
 































From: Tracy Tallman   
Sent: Wednesday, March 12, 2014 11:12 AM 
To: City Council 
Subject: Point Wells meeting on March 13th 
 

Hello, 

 

I communicated with Kirk McKinley regarding the Point Wells meeting on March 13th a couple 
of days ago.  His response to my request for online information regarding your design plans prior 
to the meeting was: 

"They are being drafted over the net few days.  We will share them and ask for input on 
Thursday night. Will you be able to attend?  Feedback from the neighbors is very important. " 

I don't want to see the plans for the first time at the meeting.  This lame attempt to blindside 
everyone at the meeting is just another case of the City's lack of connection with the real people 
who will be affected by this disastrous development.  Throughout this process you, as a city, 
have failed to make any kind of real connection with the people in Richmond Beach.  No wonder 
that yet another community group has decided to form a non-profit in this fight. 

Our property values will be decimated and our way of life destroyed and yet you seem to have 
only concern for the mitigation money you will receive for the City of Shoreline.  I can sense 
your glee at being involved in such a sizeable project.  Your fawning approach to BSRE and 
Snohomish County is unseemly. 

All the talk about sidewalks, traffic diverters, curbs, sparrows and bike lanes is just a ruse to 
cloud the real fact that you can hardly wait to spend any money that comes your way.  In the end 
you are doing an injustice to the people of the entire City of Shoreline. 

I won't be bullied into attending a meeting because you can't put your plans on the website for all 
to see.  I'm sure they won't be good for me or anyone who lives in Richmond Beach.  If my 
feedback is so very important, then have the guts to put it out there for everyone. 

Tracy Tallman 

  



From: Marion Woodfield 
Sent: Saturday, March 15, 2014 6:54 PM 
To: Kirk McKinley 
Cc: Marc Weinberg 
Subject: 3/13 PW corridor study, segment A 
 
Hi, 
I looked at all options and my main concerns are as follows since my husband and I walk the 
Richmond Beach area pretty extensively on a daily basis and continuously pick different streets: 
  
- if you do not have sidewalks on both sides of the street in the most heavily traveled areas you 
are creating potential safety hazards, especially since there is presently a major lack of planned 
crosswalks. 
  
- no option offered any round abouts which can also serve to slow down traffic since speeding 
which is a pretty rampant problem 
  
- determine who the bikers are? my guess is that the vast majority we see coming through 
Woodway, turning on NW 195th Street and then into Innis Arden (15th NW). is not even local. 
Coming from PW and trying to make it up to 8th Ave NW would take an extraordinary amount 
of stamina and I'm willing to be the majority of the people who will live at PW will not fall into 
that category. 
  
- having said the above it is my contention that bike lanes should not come at the expense of 
sidewalks (prioritize need and safety). 
  
- that the builder is planning to make PW a light rail stop is probably highly questionable. 
Technically this is much too close to Edmonds. People who use the train to get into town would 
not appreciate having to make an extra stop that will wind up lengthening the time it takes to get 
into Seattle when the PW residents could drive through Woodway to the Edmonds stop. That 
takes a little longer but is doable. 
  
- the present options don't really show how present and/or future bus stops will have a turn out 
lane. If one isn't provided you can count on it that people will begin to use the center turn lanes 
to get around buses, Fedex, US mail and UPS trucks, etc. And from a traffic flow point of view it 
gets worse when morning commuters have to stop for school buses. The tension that will be 
created isn't going to be pretty. 
  
- I heard that people aren't necessarily concerned about having off street parking. That astonishes 
me since we see quite a few parked cars near houses that do not have garages or otherwise 
adequate space to park on their own property. So where do these people live to justify that? 
  
- what kind of emergency routing will be put into place? I saw no signage on any maps to 
indicate such routing which strikes me as particularly important when there is essentially only 
one way in and out of PW, up to the shopping center on 8th Ave NW, etc. 
  
- when I asked about BNS's lack of fencing near PW I had a sense that everybody shrugs their 



shoulders like nobody can  do anything about their speeding, lack of fencing, etc. All you have to 
do is walk on the road along the rail tracks towards Kayu Kayu park and you can clearly see that 
there are multiple paths which are used by people to cross the rail tracks and down to the PW's 
beach - legal or not. It cannot possibly be in anyone's best interest to allow this to continue when 
these trains transport serious and toxic chemicals, crude oil, coal, etc. that would have 
catastrophic consequences for the entire Puget Sound community if there is a derailment. A very 
similar issue does presently exist just south of the Saltwater Park where there is no fencing to 
keep people out. Beyond that he speeding alone is a serious problem  that cause earth vibrations 
that must be a contributor towards the many slides along Puget Sound. Seems to me that Gov. 
Jay Inslee needs to get involved since is not just a Seattle complaint.  
  
Thank you for listening. 
  
Sincerely, 
(Ms.) Marion Woodfield 
  
 
 



















 
 

 
Point Wells Transportation Corridor Study 

Segment B (Richmond Beach Road) 
Workshop #1: Issue Identification and Potential Solutions 

March 19, 2014 
 

Workshop Summary 
The City of Shoreline hosted the fourth of six Transportation Corridor Study (TCS) workshops on March 
19, 2014. The fourth workshop was designed to provide an overview of Segment B (Richmond Beach 
Road) and gather input from the public who live and work near or along the Richmond Beach corridor 
area (Richmond Beach Road and Richmond Beach Drive) the opportunity to share any issues and 
concerns related to transportation impacts due to the proposed Point Wells development. 
  
Open House 
The Workshop began with an Open House session, where attendees were invited to interact with each 
other and City staff, and view maps of Segment A (Richmond Beach Drive) and Segment B (Richmond 
Beach Road), as well as an informational resource table with trip distribution and intersection data.  
 
Presentation and Explanation of Workshop Session 
After the Open House, there was a 45-minute presentation that provided an overview of the TCS 
process and explanation of the workshop session.  
 
Kristine Edens, EnviroIssues (TCS facilitator) and Kirk McKinley, City of Shoreline Transportation Planning 
Manager, introduced the consultant team and city staff and reviewed the workshop agenda. Kristine 
then gave an overview of the TCS process and difference between segment A and segment B workshops. 
She emphasized that the purpose of the TCS process is to identify potential transportation solutions for 
Richmond Beach Drive and Richmond Beach Road. 
 
Kirk McKinley then gave an overview of the TCS project area, context for the study, goals for the TCS and 
opportunities for public involvement. 

• Kirk described the proposed redevelopment of Point Wells and the project history to date. He 
shared why the City is going through the TCS process, emphasizing that the TCS allows the City 
and the community to work directly with the Point Wells developer, Blue Square Real Estate 
(BSRE), to identify potential impacts of the proposed development or other future 
developments as well as investments and mitigations to offset these impacts.   

• Kirk shared some of the feedback that the City of Shoreline has received from earlier workshops 
regarding safety, neighborhood access, traffic, congestion and quality of life impacts that may 
result from the proposed Point Wells development.  

• Kirk emphasized the importance of public participation in the TCS and the Snohomish County 
environmental review process and described opportunities for participation, including the TCS 
workshops, public comment forms and providing public comment to Snohomish County during 
their Environmental Impact Statement (EIS) scoping period. Kirk also noted that Snohomish 
County recently extended EIS comment period deadline to April 2, 2014 and invited attendees 
to submit their comments. 

 



Victor Salemann, Transportation Solutions (consultant to BSRE), gave an overview of existing conditions 
on Richmond Beach Road and previous Neighborhood Traffic Action Plans and reviewed potential 
solutions for mitigating increased traffic on Richmond Beach Road.  

• Victor described the current level of traffic that has been recorded on Richmond Beach Road 
and projected traffic levels after the proposed Point Wells development is complete.  

• Victor explained that projected traffic levels are dependent on a number of factors, including 
whether Richmond Beach Road remains a four-lane road or if it is reduced to three lanes, as well 
as the potential impact of light rail and transit stations at I-5 and 185th Street and 145th Street. 
He talked about next steps, including updating the traffic data as part of the TCS and considering 
reducing Richmond Beach Road to three lanes of traffic instead of the current four-lane 
configuration.  

 
After the formal presentation, there was a brief question and answer session facilitated by Kristine 
Edens. Key questions included: 

• How much traffic do Richmond Beach Drive and Richmond Beach Road currently carry? 
• Are there any other alternative access points to Point Wells being considered? 
• How was the traffic distribution previously-forecasted and what was the basis for adjusting the 

forecast?  
• How did the City calculate that there would be 11,587 vehicle trips associated with the proposed 

development of Point Wells? 
• Why wasn’t there a second mailing notifying local residents of TCS workshops? Why wasn’t 

there a greater emphasis on outreach? 
 
Following the question and answer session, Kristine explained the purpose of the workshop and gave an 
overview of each of the workshop stations. 
 
Workshop Session 
During the workshop session, participants were invited to visit six facilitated tables to share their 
concerns regarding specific sections of Segment B as well as an overall view of Segment A. Breakout 
stations included: 

• Segment A Richmond Beach Drive Overview  
• Segment B – Richmond Beach Road, West of 8th Avenue NW  
• Segment B – Richmond Beach Road, East of 8th Avenue NW  
• Resource table with trip distribution and intersection data 

 
Report Back and Next Steps 
After the workshop session, participants and facilitators reconvened to share the findings from each of 
the breakout stations. Common themes emerged from each of the breakout stations. 
 
Concerns:  

• Concerns about three specific intersections and their functionality: 3rd Avenue NW, 8th Avenue 
NW, and 15th

• Not enough pedestrian crosswalks on Richmond Beach Road 
 Avenue NW 

• Access to the beach and parks 
• Ensuring emergency access in the area 
• Noise concerns from construction vehicles 

  
 



Potential solutions: 
• Reduce Richmond Beach Road to three lanes with one lane in each direction, one turn lane and 

a bike lane 
• Install a roundabout at the intersection of Richmond Beach Road and 8th

• Underground utilities to widen sidewalk and add additional lighting 
 Avenue NW 

• Install additional pedestrian crosswalks to improve north/south flow 
 

For a more information about  the workshop session, please see the PowerPoint presentation, 
comments and suggestions from stations and comment forms and letters received on the City of 
Shoreline Point Wells Transportation Corridor Study web page.  

pw:\\HQOLYMAPPPW01P.WSDOT.LOC:SR520ProjectDesign\Documents\Program\Communications\AA_Program\InternalCoord\CommsAllTeam\2014_0327_CommsAllTeamMtg_Agd.docx�
http://shorelinewa.gov/home/showdocument?id=16178�
http://shorelinewa.gov/home/showdocument?id=16180�
http://www.shorelinewa.gov/government/departments/planning-community-development/planning-projects/point-wells/transportation-corridor-study�
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Point Wells Transportation 

Corridor Study

Segment B – Richmond Beach Road

Meeting #1: Understanding and Prioritizing Issues



Welcome and Introductions

• Quick housekeeping

• Agenda review

▫ 6:30 – Open House

▫ 7:00 – Welcome and Introductions

▫ 7:45 – Workshop Session

▫ 8:45 – Report Back and Next Steps

▫ 9:00 – Adjourn

3/19/2014 Point Wells Transportation Corridor Study – Segment B Meeting #1

2



Meeting expectations
▫ Respect the time for others to participate

▫ New ideas and different opinions are a part of this 
process and discussion

▫ Please silence your electronics

▫ Keep time and on task

▫ “Table” discussions to keep the group moving
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TCS Process and Meeting Schedule
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TCS Project Area
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TCS Context

• Proposed redevelopment of Point Wells

▫ 3,000 +/- units, some commercial

• Much input/controversy/discussion

▫ Community concern, City concern

▫ State Supreme Court

• DEIS scoping comment period extended until 
April 2 – input to Snohomish County
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Why a TCS?

• BSRE required to complete a transportation 
study for SEPA

• Allows City and community to work directly with 
BSRE

• City Point Wells Subarea Plan calls for developer 
to fund TCS under direction of City
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City Goals for TCS

• Provide opportunity for Shoreline community to 
participate

• Develop transportation mitigation 
recommendations to inform SEPA process

• Ensure mitigation is reflective of community 
values and expectations

• Inform City Subarea Plan and Comprehensive 
Plan amendments 

• Insurance policy
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Sequence of Actions

• 2011 – Letter of Intent, includes direction:
▫ TCS feeds Environmental Review
▫ Memo of Understanding (MOU)
▫ Environmental Review 

• 2013 – MOU – direction on TCS process (11,587 ADT)
• 2014 – TCS – Community Workshops to develop Mitigation
• 2014 – DEIS – Mitigation List, Incorporate TCS
• Yet to Come – Development Agreement, includes:

▫ Mitigation Agreement
▫ Phasing and Traffic Cap
▫ Enforcement Mechanism
▫ Annexation

Point Wells Transportation Corridor Study – Segment A Workshop #33/13/2014
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Some of what we’ve heard
▫ Safety for pedestrians, residents, bicycles
▫ Driveway access/egress
▫ Noise/quality of life impacts
▫ Speed
▫ Transit/busses
▫ Mailboxes
▫ Cut-thru traffic
▫ Truck traffic – delivery and construction
▫ Congestion, backups, trip time impacts
▫ Emergency vehicle access
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How you can weigh in
• 6 TCS workshops:

▫ 3 for Segment A (previously held)

▫ 2 for Segment B (1st one tonight)

▫ 1 for Combined A and B

• Participate, listen, brainstorm, create

• Remember the insurance policy

• Add your thoughts to the DEIS scoping process 
(in person or in writing – now until April 2)
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TCS Project Area
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How much traffic are we planning for?

• 11,587 Average Daily Traffic (ADT)

• 942 PM Peak Hour
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RBR – Current Conditions

• Existing Traffic Volumes

• Existing Level of Service (LOS)

• Five-year Collision History

Note:  Tonight’s Discussion and Data is
PM Peak Hour Information for
Existing and Phase 4 Point Wells
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Existing Traffic

Volumes

15

Point Wells Transportation Corridor Study – Segment B Meeting #13/19/2014

• Based upon recent 
intersection counts 
(2012-2014) 



Existing Level of Service (LOS)
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Five-year Collision History
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Neighborhood Traffic Action Plans
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Neighborhood Traffic Action Plans

• Richmond Beach

• Innis Arden

• Hillwood

• Richmond Highlands
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Neighborhood Traffic Action Plans

• Richmond Beach Road - Themes

▫ Improve Pedestrian Safety

▫ Improve Roadway Safety

▫ Address Speeding

▫ Provide Bicycle Facilities

▫ Intersection Improvements for Safety and Mobility
� 15th Ave NW

� 8th Ave NW

� 3rd Ave NW

� Dayton Ave N
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RBR – 4-Lane, No Changes
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RBR – 3 Lane, Same Curbs
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RBR – Traffic Analysis

• Point Wells Trip Distribution

▫ 4-Lane – Unmitigated, No Changes 

▫ 3-Lane – Unmitigated, Same Curb Width

• Study Area Traffic Volumes

▫ 4-Lane – Unmitigated, No Changes 

▫ 3-Lane – Unmitigated, Same Curb Width

• Intersection Level of Service 

▫ 4-Lane – Unmitigated, No Changes 

▫ 3-Lane – Unmitigated, Same Curb Width
3/19/2014 Point Wells Transportation Corridor Study – Segment B Meeting #1

23



Transit 

Influences

24

Point Wells Transportation Corridor Study – Segment A Workshop #33/13/2014

• Bus

• Light Rail (future)



Point Wells Trip 

Distribution
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• 4-Lane RBR
Unmitigated

▫ Some EB RBR to NB 
Aurora traffic uses 8th

▫ SB Aurora to WB RBR 
traffic uses 8th



Point Wells Trip 

Distribution
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• 3-Lane RBR
Unmitigated

▫ Most EB RBR to NB 
Aurora traffic uses 8th

▫ SB Aurora to WB RBR  
traffic uses  8th and 3rd



2030 Forecasted 

Traffic Volumes
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Point Wells Transportation Corridor Study – Segment A Workshop #33/13/2014

• Without PW

• 4-Lane RBR

• Expected 0.25% 
annual growth rate



2030 Forecasted 

Traffic Volumes
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Point Wells Transportation Corridor Study – Segment A Workshop #33/13/2014

• Without PW

• 3-Lane RBR

• Expected 0.25% 
annual growth rate



2030 Forecasted 

Traffic Volumes
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Point Wells Transportation Corridor Study – Segment A Workshop #33/13/2014

• With PW

• 4-Lane RBR

• Includes expected 
0.25% annual 
growth rate



2030 Forecasted 

Traffic Volumes
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Point Wells Transportation Corridor Study – Segment A Workshop #33/13/2014

• With PW

• 3-Lane RBR

• Includes expected 
0.25% annual 
growth rate



2030 LOS without PW – 4-Lane RBR
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2030 LOS with PW – 4-Lane RBR
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2030 LOS without PW – 3-Lane RBR
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2030 LOS with PW – 3-Lane RBR
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Why consider 4-lanes?

• Maximizes Through Capacity

• Allows Passing on Hills

• Minimizes Changes to Existing Patterns
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RBR – 4-Lane, No Changes
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Why consider 3-lanes?

• Improve Pedestrian Safety

▫ Provides buffer to traffic

▫ Fewer vehicle lanes to cross

• Improves Roadway Safety

▫ Improves entering sight lines

▫ Separates left turns

• Improves Business Access

• Provides Bicycle Facilities

• Consistent with Neighborhood Action Plans
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RBR – 3 Lane, Same Curbs
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Typical 4-Lane Section
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Typical 3-Lane Section Converted
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Typical 4-Lane Section
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Typical 3-Lane Section Converted
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Next Steps – Issues Needing Input

• If 4-Lane RBR:

▫ Intersection LOS Mitigation

▫ High Accident Location Mitigation

▫ Cut-Through Traffic Mitigation 

• If 3-Lane RBR:

▫ Intersection LOS Mitigation

▫ High Accident Location Mitigation

▫ Cut-Through Traffic Mitigation 
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Questions/Answers
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Workshop Session

• Stations:

▫ Foyer:

� RBD – Segment A

� RBR – West Segment (20th Ave NW to 8th Ave NW)

▫ Chambers

� RBR – East Segment (8th Ave NW to Aurora Ave N)

� Resource table – Trip Distribution and Intersection 
data
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Report Back

• Common themes?

• Potential solutions?
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Next Steps
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Thank you!
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1.  Richmond Beach Drive - Segment A 
 

Comments and Suggestions: 
 
From Map 
 
-Underground utilities 
-If option doesn't have bike lane, include sharrows 
-Prefer cycle track on west side 
-I would like to see a sidewalk on the water of RBD 
-Safe crossing to the park 
-Sidewalks on both side from 196th to park 
 
  



Page | 3 
 

2.  Richmond Beach Road - West Segment (20th Ave NW to 8th Ave NW) 
 

Comments and Suggestions: 
 
From Map 
 
-Do school buses stop along RBR? Concern of slow traffic. 
-Major fix on 20th and 196th intersection 
-Need "good" sidewalk for walking to the Saltwater Park 
-Sidewalks down 20th on both sides; Parking a problem with Park. Traffic calming through neighborhood 
-20th/21st/22nd loop well used 
-Create green street similar to 17th Ave NE (North of NE 145th St) between RBR to Saltwater Park 
-Underground Electric Utilities 
-Cut-through traffic onto 15th going North/South 
-'No Parking' Signs on 15th or sidewalk on 15th Ave NW. No place to walk. 
-Major fix on 15th Ave NW/RBR and 195th 
-Cycle track on one side of RBR; Aurora to 20th 
 
-As "Roadway" ROW is a constraint a new threshold for the development between 8th and 3rd on RBR 
must be established . Vehicles queuing must be considered in addition to LOS. 
-Extreme weather events [i.e. Snowstorm], people abandon their vehicles at 8th NW and RBR in a 
snowstorm. Maintenance resource s to deal with extreme weather emergency. 
-Pedestrian safety at the intersection of 15th and RBR is a big concern, particularly traffic heading west 
on RBR turning North on 15th don't seem to slow down very much 
-Left turns from southbound 15th Ave NW onto eastbound NW RBR very difficult due to adjacent 4 way 
stop/skewed intersection 
-I'd like to see a round-about plan for 15th Ave NW and RBR 
-Current sidewalks are inadequate on RBR; Trees, power poles, sloping pavement. Dangerous now to 
pedestrians. Impact of double car trips. 
-What about buying ROW to create east/west bike path [from] 15th to 20th off of RBR 
-3 Lane; new traffic; renew numbers 
-School bus stops on 20th for the entire area both east and west of 20th. Involve Shoreline School 
District. 
-Consider high volume of summer traffic on 20th to Richmond Beach and Saltwater Park 
-How do residents west of 20th NW on NW 195th access RBR at 20th NW? Will traffic let us make a left 
and then a right? 
-Back up at 195th street currently 
-Vehicles swing wide at triangle apartment buildings on 20th NW and NW 195th in oncoming eastbound 
traffic. Fix sidewalk situation. 
-What happens at 20th and NW 195th when the old wild house property is redeveloped? Currently 
vacant generates no traffic; full commercial and residential? 
-Sidewalks on 22nd NW and 20th NW area all the way to the Saltwater Park, pedestrian safe-way, high 
walk way area 
-21st, dead end show in model  
-Safe crossing for pedestrians along corridor 
 -library 
 -bowling alley 
-Improve geometry for turning vehicles 
-Difficult turn out of 195th to 20th, to then go right or east on RBR/NW 196th  
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-Underground wiring 
-Maintain walk ability of neighborhood 
-Want scale of development to be more like Pt. Edwards in Edmonds. 
-Sidewalk between 3rd Ave NW and 8th Ave NW are narrow and damaged by tree roots 
-doesn't think a roundabout is a good idea at 8th Ave NW and RCB 
-the eastbound merge/trap lane east of Aurora is unsafe and needs to be fixed 
 
From Flip Charts 
 
What other transportation issues do you experience today? 
 
-Eastbound, no 185th past Aurora with the curb lane stopping 
 
What concerns do you have about impacts to RBR? 
 
-What are the snow routes? 
 
 
From comment cards 
 
-Should a second ingress/egress be built into Woodway, the traffic would all end up coming south onto 
20th and there is no mitigation being proposed for 20th North of RBR. The second access must go all the 
way to Edmonds or not be built. 
-Traffic study should consider cumulative impacts of existing neighborhood facilities such as Einstein and 
Shorewood in projections of future traffic as well as cumulative impacts of the light rail station. they will 
all impact traffic on RBR 
-Concerns about reduced gap selection time for turning traffic between 15th and 20th. 
-Request for maintenance money to be put aside for future repairs/response due to increased traffic. 
-Support for 3 lane cross section west of 8th. 
-Underground utilities throughout the corridor. 
-Build sidewalks on 20th from Saltwater Park to 196th. 
-Speed bumps on 20th south of 196th. 
-How will the intersection of 20th/196th accommodate future land use/redevelopment. 
-Requested hybrid buses 
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3.  Richmond Beach Road - East Segment (8th Ave NW to Aurora Ave N)  
 

Comments and Suggestions: 
 
From Map  
 
-8th and RBR, busy/complicated. Pedestrians not safe - cars don't yield 
-Concerned about going to 5 lane road between 8th and 3rd. Feels too big, too busy and urban 
-Traffic does not slow down around traffic circle at 3rd and 185th 
-Speed is high on 185th between 8th and 3rd 
-Sidewalks - with utility poles 
-High crashes at 3rd warrant revision; Pedestrians fatalities 
-Verify left turn storage at Hwy 99; cut-through mitigation; I-5 to RBR + Fremont timing 
-Consider bike lanes 15th to 20th 
-Convert [overhanging utilities] to [underground} to improve PED 
-Location of transit stops 
-Pedestrians on 8th needs sidewalks on both side + lighting, especially not RBR, with increase in traffic 
expected 
-Improve pedestrians walkways into Innis Arden 
-Mid-block needs crossing between 3rd and 8th - safety issues! 
-Consider mid-block crossing. Long block to reach protected crosswalks 
-Greenway, 8th to Dayton 
-Metro bus stops moved to crossing equal pedestrian safety 
-Add protected bicycles [lanes] on Dayton from RBR to 185th 
-Shared use path/protected bike lanes [from} Dayton to Interurban trail and east to light rail station 
-Fremont used as a by-pass to 99 between 175th and 185th to get to RBR 
 
@3rd Ave NW 
 
-Middle school at 3rd and 195th (Einstein!) - Kids needs more sidewalks and slow traffic for kids. 
- Pedestrians on 3rd needs sidewalks on both side + lighting, especially not RBR, with increase in traffic 
expected 
 
@3rd Ave and RBR 
 
-Add left turn lane 
-More light on 3rd, not on RBR, on cut-through routes 
 
@RBR and 2nd Ave/1st Ave intersection 
 
-Dangerous left turn 
-Noise pollution 
-Metro bus transfer equal high ped/transit traffic (regional and local connection).  
-Clear bus stop/lighting /crossing needed 
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From comment cards 
 
-No separation between traffic lane and sidewalk along RBR, particularly from 3rd Ave NW to 8th Ave 
NW where lots of pedestrians to and from Einstein and retail walk. Concern for even higher traffic levels 
along this route and pedestrian safety. 
-Too few pedestrian crossings along the entire corridor west of 8th. Desire to make the north to south 
access more pedestrian friendly – right now, neighborhoods feel cut off from each other due to the 4 
lane road. 
-Support for access control between 3rd and 8th. 
 
 
From Flip Charts 
 
Does the data capture what you experience today/anticipate in the future? 
 
-Dist. map = no cut-through traffic on 8th NW/6th NW/Carlyle - already does this! 
-Truck noise during construction will be a huge problem 
-Restricted hours for truck traffic very noisy 
 
What concerns do you have about impacts to RBR? 
 
-Left turn from 15th Ave NW southbound onto RBR eastbound difficult due to skewed intersection 
-Pollution to adjacent property, especially in construction phase, plus 11,5580 trips later 
 
What issues need to be addressed? Bikes? Pedestrians? Bus stops? Driveways?... 
 
-WB on 3rd and RBR - needs left turn lane 
-Need for bikers on RBR? 
-Road noise from traffic on Dayton to 3rd 
-EMS trips with sirens 
-Exiting at 1st Ave NW - sight distance is blocked by park wall (limited sight lines) 
-PED crossings at 3rd Ave compromised with left turn vehicles 
-RBR sidewalks are horrible (Fremont to 3rd) due to proximity to thru traffic 
-Verify left turn storage length at northbound Hwy 99 and 185th 
 -Is it timing? - length 
 -2nd left turn required? 
-Recognized the northbound to westbound traffic from I-5/175th are to RBR 
-Above comment - to/from for eastbound from RBR 
-Concern that increase of traffic noise will result in decrease in property values (i.e. quality of life) 
-Sidewalks are encumbered with utility poles (hindrance); suggest convert overhanging to 
undergrounding 
-Consider adding cycle tracks on one side of the road vs. bike lanes on both sides 
-Fire station needed at bottom of hill 
-Truck noises and exhaust fumes  
-Location of transit stops along RBR 
 

Have you already thought of ways to improve RBR to address your concerns? 

-Consider bike lanes on RBR from 15th to 20th NW due to increase in car traffic 
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-West bound on 175th and Aurora merges from 2 lanes to 1 lane is potential accident spot that will get 
worse with increased traffic merge happens too close to Aurora Ave crossing 
-Transportation Escrow account 
 
 
 
 
 









March 18, 2014 
 
Kirk McKinley 
Transportation Planning Manager 
City of Shoreline 
700 5th Avenue, Suite 2000 
PO Box 34019 
Seattle, WA  98124-4019 
 
Re: Transportation Corridor Study Segment B 
 
Dear Mr. McKinley, 
 
The proposed redevelopment of Point Wells, with an anticipated 3,000 residential units and 
commercial space, is anticipated to generate substantial additional traffic on Richmond Beach 
Road and surrounding streets. We greatly appreciate the City of Shoreline’s substantial efforts to 
involve residents in identifying the impacts and potential mitigation for traffic, pedestrian safety 
and bicycles along the corridor.  
 
Please give consideration to the traffic flows from Seattle north to Richmond Beach Road. As 
you well know Shoreline has a unique street layout and the majority of streets do not connect 
from one arterial to another arterial without going through residential non-arterial streets.  
 
As residents on 6th Ave NW we most concerned with the following: 
 

• Increased traffic on 6th Avenue NW and 8th Avenue NW between NW 175th Street 
and NW Richmond Beach Road. 

• Pedestrian safety on these transportation corridors where no sidewalks currently exist. 
• Implementation of traffic calming devices on 6th Avenue NW north of 180th where the 

street transitions from a designated arterial to a residential street. 
 
The following street improvements should be required as mitigation for the increased traffic that 
will result from the proposed development, as required by SEPA. 
 

1. Sidewalks on the following streets. These streets provide the walking routes for residents 
catching public transportation on Richmond Beach Road, school-aged children catching 
the bus on NW 185th Street and 7th Avenue NW and families traveling between their 
homes and the adjacent parks. These streets are already unsafe without proper walking 
facilities. 

• 6th Avenue NW between NW 175th Street and NW 185th Street. 
• 8th Avenue NW between NW 180th Street and Edmonds. 
• NW 180th Street between 6th Avenue NW and 8th Avenue NW. 
• NW 185th Street between 3rd Avenue NW and 8th Avenue NW. 
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2. At the intersection of NW 180th Street and 6th Avenue NW provide the following. The 
north-bound arterial turns west to meet 8th Avenue NW. Currently cars continue on 6th 
Avenue because there is no way finding signage. 

• An arterial turns sign. 
• A sign that indicates 6th Avenue NW north of 180th Street is for local residential 

traffic only. 
 

3. Provide traffic calming devices on 6th Avenue NW. 
• Round-about 
• Speed bumps 
• Reduced lane widths 
• Sidewalk 
• Street trees 
• Street lighting 

 
I am happy to answer any follow up questions necessary. I am able to attend only the first half 
hour of the meeting on Wednesday March 19th. 

 
Thank you for your time and consideration. 
 
Sincerely, 
 
Lindsay King and Joe Grieser 
Residents 
 
18340 6th Avenue NW 
Shoreline, WA 98177 
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From: Marion Woodfield  
Sent: Friday, March 21, 2014 8:36 AM 
To: Kirk McKinley 
Cc: Marc Weinberg 
Subject: PW corridor study - segment B 
 
Hi, thanks for taking the time to answer a bunch of my questions during the last meeting.. 
  
now that I have been to several of these workshops certain things are becoming more clear. Marc 
and I are not living on any of the streets of concern, however, we feel strongly that we will be 
impacted by what happens in Richmond Beach just the same. The doubling of any community is 
almost unimaginable. 
  
I like to look at the big picture.  Here are my thoughts re. the segment B session: 
  
- get rid of the diesel Metro buses asap and regardless if PW ever happens. The noise and air 
pollution is horrible 
and replace them with the much more quiet hybrid buses 
  
- the plans are still lacking substantial numbers of crosswalks that should be added. Crosswalks 
in areas of a known accident history should have overhead warning light panels that cross the 
entire road (I see this a lot in Europe); this should also happen regardless of the fate of PW 
  
- any plan to turn NW Richmond Beach Rd into a 2 travel lane road with a center turn lane will 
never work. Why? 
the trucks, buses, etc. will be going uphill very slowly and driving people who want to go to 
work completely mad when there is no chance to pass them. Worse: a bus comes to a stop and 
then what? 
Unfortunately the people who live along this road will be in a world of hurt because this street 
doesn't look to me like you can widen it one bit and that is extremely unfortunate and ought to 
sink any notion that traffic volume can be successfully mitigated from PW. You have not choice 
but look for alternate routes and that MUST include passage through Woodway/Edmonds. 
  
- I heard the comment that nobody will want to go north from PW. I beg to differ and someone 
should figure out how long it takes from there to the 205th street I-5 onramp vs. struggling 
through Richmond Beach and wind up on 175th. 
Even if it's a push, what will win in the end if the less frustrating route. 
bottom line: people must have viable alternatives and leaving everything up to Shoreline is 
insane (to be very blunt about it. 
  
- the Richmond Beach Library (we walk past there many times during varying times of the day) 
has no parking lot that is geared towards a doubling population. We have often been surprised to 
see the parking lot totally full and cars parking out on the street, and that's under present 
circumstances 
  
- Saltwater Park - it's a very popular park and I believe I've stated before that parking can be very 
challenging during any good weather period. Similar concerns as above. How/where can you add 
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more parking? 
  
- when I asked what Woodway will do at the extension of 20th I was told; nothing. Now here's 
an interesting plan if I ever heard of one. They have a constant flow of bikers, walkers and 
people who venture into Edmonds since it's a pretty cool place with shops, restaurants and you 
name it ........and long term free parking. So if they think that a do nothing attitude will solve 
anythng, ok, reality will set in somewhere along the line 
  
- 15th NW came up numerous times. While I don't see how the stop sign can be moved from the 
RBCC shop, perhaps there can be a round about at 15th. It will certainly be kind of weird to just 
have come from a stop sign at the coffee shop and then be confronted with a round about a short 
while later... but something has to be done to avoid traffic collisions. 
  
- somebody suggested pedestrian overpasses. Good in theory but my guess is that most people 
will jay-walk; too much trouble to walk up/down stairs, particularly for anyone who might be 
handicapped... even if there is a ramp, etc. 
  
- construction related trucks, etc. may be invading the neighborhood for many years. At the very 
least the hours need to be restricted. Someone had a good idea about barging the toxic dirt out of 
there and/or getting materials via barges. Not a bad idea, I think.... and it might be more cost 
effective and cut down on noise and air pollution. 
  
- when there will be a center turning lane it sounded like a good idea to me do try and do 
dedicated turns to avoid that 2 cars head for the same lane and crash into each other because 
knows who has the right of way. 
  
- where will the children of PW go to school? who pays for it? 
- what address will PW have? Woodway or Edmonds... how confusing is that?. 
- how will the PW residents feel about not being able to vote on Shoreline issues even though 
most of their interaction will be with Shoreline? 
  
- I continue to believe that the entire plan, no matter how you slice it and/or try to mitigate noise 
and air pollution and all other related issues, can only be done at the great expense of this 
community. Where's the upside? Lower property taxes? 
  
- One other little 'issue': when I listen to people wanting underground power the comment was 
made that Seattle City Light isn't very likely to do that. Please read up on a Seattle Times article 
from some years ago where the question around above ground vs. underground power came up. 
They claim that it's cheaper to have it above ground. I think I figured out why they are saying 
that. The very people who make that claim are earning an enormous amount of money in 
overtime fixing power lines during storms, etc. They claim that they don't have enough qualified 
people. My take? they don't want to train anyone because the OT would go away that earns them 
tens of thousands of dollars. It's really scandalous how they get away with and it must come to a 
stop. It's totally ridiculous to have a power pole in the middle of a walk way because they refuse 
to move it and think it's ok to inconvenience people or those in wheel chairs, etc.. 
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Once again, thanks for listening. See you next time. 
  
cheers, 
Marion 
  
PS - should I send my comments to Darryl Eastin or do you? 
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Comments from Facebook 
 
Cameron Chapman HI City of Shoreline City Hall, also I want NW Richmond Beach RD Corridor near QFC Store and village 
to look more modern like North City or Aurora Corridor to look more beautiful, underground power lines, new sidewalk, new 
streetlights, new signals, new signs, bike lanes, turn lanes, new roadway and landscaping please. Thank you. 
 
Cameron Chapman On Richmond Beach Rd at 15th Ave need new signal and add more crosswalks for safety. Also on 
Richmond Beach Rd at 8th and 3rd Ave need new traffic signal mast arms and poles to look better and nice design. 
 
 

https://www.facebook.com/cameron.chapman.3956�
https://www.facebook.com/ShorelineWA�
https://www.facebook.com/cameron.chapman.3956�


Point Wells Transportation Corridor Study 
Segment B (Richmond Beach Road 

Workshop #1: Issue Identification and Potential Solutions 
 
Glenn Davis  
Comments dated 3/21/2014: 
The 3 lane configuration offers the best solution if traffic is capped. 
 
Even with a commitment to cap traffic volumes in hand, the EIS still needs to identify impacts for a full 
build‐out.  I am concerned that if the traffic modeling is assumed capped then the EIS may not address 
the impact of full build‐out some time in the future. 
 
There was very interesting information presented about the LOS, accident history and traffic volume.  I 
would like to see modeling done to identify potential number of accidents in 2030 both with and 
without Point Wells. 
 
Existing Driveways located in close proximity and in the middle of potential future signalized 
intersections such as at 15th Ave NW and 20th Ave NW will cause operational problems.  Safe access 
needs to be addressed.  After talking with Victor Salemann, I believe this is feasible. 
 
There are a number of condominium complexes between 15th Ave NW and 20th Ave NW whose sole 
access in and out is NW 195th Street.  What can be done to provide safe access?   

 Assuming peak hour traffic can be metered by signalizing both intersections I am concerned that 
platoons of vehicles coming from both directions (east and west) will be passing each other in 
front of the condo driveways limiting the opportunity to safely make a left turn onto 195th 
Street.   

 Assuming traffic circles are constructed at both intersections I am concerned that there will not 
be sufficient gaps to make left turns onto 195th Street safely.   

 Even with a two‐way left turn lane I would be hesitant to turn left not knowing whether or not 
oncoming traffic may be moving into the two‐way left turn lane at the same time.  At least if 
there are traffic circles we could exit the condo by turning right and use the traffic circle to head 
the other way.  Doing the numbers and assuming a capped peak hour traffic volume of 1,400 
AWDT that’s about 2 and‐a‐half seconds between cars. 

 
Other concerns: 
I encourage you to continue your close relations with BSRE and Snohomish County.  I am concerned that 
there could be an opportunity for BSRE or for someone else if the property were to be sold to construct 
a development that would exceed the 11,587 cap on new daily trips. 

 Would the April 1, 2013 MOU with BSRE be in force if the property were to be sold? 

 MOU Section 1. The Project 
“The parties agree, for the purposes of this study, that net new trips on Segment A generated 
from the proposed development at Point Wells shall be assumed not to exceed 11,587 average 
daily trips (“ADT”) at the Project access point into Shoreline. This assumption will serve as the 
basis for the Corridor Study.”  
 
 I am concerned with the word “assume”.  Is the cap binding? 

 



 One for Segment A.  I am concerned that sufficient engineering has not been done to satisfy the 
MOU Section A for Segment A) which states “Sufficient design of Segment A to show roadway 
layout, driveway reconfigurations, location of rockeries or retaining walls, alternative properties 
access and modifications to landscaping in the right‐of‐way.” Even though Section 1) states no 
increase in existing right‐of‐way width except to accommodate bus stops and intersection 
improvements.”  Without cross‐sections you do not know the location of walls.  Retaining walls 
would require expensive geotechnical and ground water investigation. 

 
Finally, I am worried that the assumed cap of 11,587 new trips is in conflict with the developers’ stated 
plan and Snohomish County zoning.  From the Description of Proposal in the Scoping Notice, the 
development at build out will consist of 3,081 dwelling units, approximately 32,000 SF of commercial 
space and approximately 94,000 SR of retail space.  If the impacts of a development of this size are 
addressed in the EIS and if binding agreements or commitments limiting traffic have not been executed, 
what’s to prevent Snohomish County from a granting permit for full build out? 
 
Stay close and read the fine print.  Thanks for the opportunity to comment. 
 
   



From: Carol Stoel-Gammon  
Sent: Thursday, March 20, 2014 7:28 PM 
To: Kirk McKinley; Debbie Tarry; Mark Relph 
Cc: Richard Gammon; Jerry Patterson 
Subject: Traffic Corridor Study - feedback from RBD residents 

 

March 20, 2014 

Dear Kirk: 

We would like to personally thank you and all of the City of Shoreline staff for designing the series of 

workshops for Segment A of the Traffic Corridor Study. 

In particular, at the March 13 workshop it was very helpful for you to present the range of options that 

meets the City’s standards for ‘recommended design options.’ Unfortunately, the session was lightly 

attended by Richmond Beach Drive residents; after the meeting, we reviewed the options and felt that a 

slightly modified Option 4 – C would be particularly well received by our neighbors. The only 

modification made was the removal of the 8’ Parking Lane. None of the other recommended options 

included a lane for parking. 

So we, along with some RB Drive neighbors, took time this past weekend to go door‐to‐door and talk 

directly with residents about a modified COS recommended design 4 – C. 

The response was overwhelming consensus in support of this option. We know the COS staff was 

looking for consensus on the various options and we obtained signatures from over 30 residents in 

support. We will have the signed documentation to you on Friday, March 21. Below is the statement 

that RB residents signed: 

To: City of Shoreline Staff 

Date: March 20, 2014 

Re: Recommended Options for Richmond Beach Drive 

Thank you for seeking input from Richmond Beach Drive residents about the re‐design of Richmond 

Beach Drive if the Point Wells Development becomes a reality. 

After studying carefully the options presented to the community at the March 13 TCS Workshop, as well 

as considering variations of these options, I/we strongly support a variation of Option 4 ‐ C that includes 

the following changes: 

 Have a 2' West side "amenity zone" [or space for signs, fire hydrants, etc.] 



 Two 11' travel lanes 
 Omit parking lane 
 Have a 5' East amenity zone with sloped curbing such that emergency vehicles can readily access 

this space if a traffic lane is blocked for some reason.  
 10' multi‐use sidewalk that accommodates pedestrian and bike traffic 
 Keep the use of Right of Way to 40’ or less 

To summarize, over 90% of the residents we talked with support modified design recommendation 4‐C.  

The residents on Richmond Beach Drive look forward to working with the City of Shoreline staff to make 

this recommendation a reality.  If you have questions, please contact us. 

Sincerely, 

Richard Gammon  &  Carol Stoel‐Gammon 

20240 Richmond Beach Dr NW, Shoreline WA 98177 

 

 



From: Edward Presson  
Sent: Friday, March 28, 2014 4:16 PM 
To: Kirk McKinley 
Subject: Point Wells Tranportation Corridor Study 
 
 

Dear Kirk McKinley, 

  

I think the several workshops held on the Point Wells Transportation Corridor Study are a great 
idea to get feedback from Shoreline residents who may be impacted by the Point Wells project. 

  

Neither my wife nor I have been able to make the meetings held so far.  We would, however like 
to make our comments known to Shoreline Transportation Management. 

  

To whom should we direct a letter with our concerns?  Can you provide an address? 

  

In general, our concern is this:  Our property is on Richmond Beach Road on the south side, 
between Fremont Avenue North and Dayton Avenue North.  Richmond Beach Road is already 
heavily traveled and we fear a great increase in traffic noise.   

  

We fear even more, that the increased traffic may generate a need to widen Richmond Beach 
Road.  We have developed that part of our property (next to the thoroughfare) as a nature 
preserve and have planted many native trees and plants right up to the rock retaining wall by the 
south sidewalk.  Widening the road would quite possibly ruin all that work and greatly reduce 
the livability and value of our home. 

  

Sincerely, 

  

Edward and Carole Presson 
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Point Wells Transportation Corridor Study 

Segment B (Richmond Beach Road) 
Workshop #2: Review Potential Design Options 

April 1, 2014 
 

Workshop Summary 
The City of Shoreline hosted the fifth of six Transportation Corridor Study (TCS) workshops on April 1, 
2014 from 6:30 to 9:00 p.m. This workshop was designed to discuss potential solutions to issues and 
concerns raised by those who live, work or use the Richmond Beach corridor during the first Segment B 
Transportation Corridor Study workshop held on March 19, 2014.  
 
Open House 
The workshop began with an Open House session, where attendees were invited to interact with each 
other and City staff, and view maps of possible design options for Segment B (Richmond Beach Road). 
 
Presentation and Explanation of Workshop Session 
After the Open House, there was a 30-minute presentation to share key themes from the comments 
received during Segment B Workshop #1 and to provide an overview of the range of potential design 
solutions available that could be implemented to address traffic-related concerns associated with the 
proposed Point Wells development.  
 
Kristine Edens, EnviroIssues (TCS facilitator) and Kirk McKinley, City of Shoreline Transportation Planning 
Manager, introduced the consultant team, City staff and elected officials and reviewed the workshop 
goals and agenda. Kirk emphasized that this workshop was an opportunity for the community to review 
and comment on potential design solutions and to share these ideas with the developer, Blue Square 
Real Estate (BSRE), as transportation recommendations to be included in the project’s environmental 
mitigation package. Workshop participants were asked to consider the various perspectives of corridor 
users, such as pedestrians, bicyclists, transit users, and drivers. 
 
Kirk McKinley then gave an overview of the TCS project area, context for the study, goals for the TCS and 
ongoing opportunities for public involvement.  

• Kirk described the proposed redevelopment of Point Wells and the project history to date. He 
shared why the City is going through the TCS process, emphasizing that the TCS allows the City 
and the community to work directly with the Point Wells developer, Blue Square Real Estate 
(BSRE), to identify potential impacts of the proposed development or other future 
developments as well as investments and mitigations to offset these impacts. 

• Kirk emphasized that the City’s goal for the TCS is to provide the community an opportunity to 
develop an “insurance policy” to ensure that any redevelopment that occurs at the Point Wells 
site reflects the Shoreline community’s values. The results of the TCS will inform development of 
the City’s subarea plan as well as any agreement with BSRE, or a future Point Wells developer. 

• Kirk emphasized the importance of public participation in the TCS and the Snohomish County 
environmental review process and described opportunities for participation, including the TCS 
workshops, public comment forms and providing public comment to Snohomish County during 
their Environmental Impact Statement (EIS) scoping period. Kirk also noted that Snohomish 
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County recently extended EIS comment period deadline to April 2, 2014 and invited attendees 
to submit their comments. 

• Kirk shared some of the feedback that the City of Shoreline has received from workshop #1 
regarding pedestrian and bicycle safety, neighborhood access, emergency vehicle access, traffic, 
congestion and quality of life impacts that may result from the proposed Point Wells 
development.  

 
Victor Salemann, Transportation Solutions (consultant to BSRE) gave an overview of existing traffic 
conditions in the corridor, Neighborhood Traffic Action Plans, and possible design options for Segment B 
(Richmond Beach Road).  

• Victor described the current level of traffic that has been recorded on Richmond Beach Road 
and projected traffic levels after the proposed Point Wells development is complete.  

• Victor provided an overview of comments received from workshop #1 and priorities expressed 
in the Neighborhood Traffic Action Plans, such as pedestrian safety along Richmond Beach Road. 

• Victor described possible design options for Segment B (Richmond Beach Road); 4-lane, No 
Changes and 3-lane, Same Curbs. For each option, Victor described; lane striping for Richmond 
Beach Road, projected traffic flows in 2030 with and without Point Wells development, Level of 
Service (LOS) at key intersections on Richmond Beach Road, and option benefits and drawbacks.  

 
After the formal presentation, there was a brief question and answer session facilitated by Kristine 
Edens. Key questions included: 

• What are the current traffic volumes on Richmond Beach Road? 
• In the 3-lane option, how are bus stops incorporated? 
• In the 3-lane option, what happens with emergency vehicle response times? 
• What are the current traffic levels in Richmond Beach Road, broken down by section? 
• Has the city conducted a live demonstration of 11,587 cars on Richmond Beach Road? 
• Is there a study on current bicycle traffic on Richmond Beach Road? 
• Has the city noticed a difference of the number of accidents on 15th Avenue Northeast, after it 

was reduced to 3-lanes? 
 
Workshop Session 
During the workshop session, participants were able to visit facilitated breakout tables to share their 
concerns regarding design-options for Segment B as well as specific sections of Segment A. Breakout 
stations included: 

• Segment A Richmond Beach Drive Overview  
• Segment B – Richmond Beach Road, West of 8th Avenue NW  
• Segment B – Richmond Beach Road, East of 8th Avenue NW  
• Resource table with trip distribution and intersection LOS data 

 
Report Back and Next Steps 
After the workshop session, participants and facilitators reconvened to share the findings from each of 
the breakout stations. Common themes emerged from each of the breakout stations. 
 
Concerns: 

• Traffic diversion off of Richmond Beach Road and onto other arterials and local streets. 
Specifically, there were concerns of diversion onto Dayton Avenue North and Fremont Avenue 
North 8th Avenue NW and 3rd

• Traffic congestion east of 8th Avenue Northwest. 
 Avneue NW. 
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• No bike lanes or buffer for pedestrians in the 2-lane, Same Curb option. 
• Traffic congestion going uphill in the 3-lane, Same Curb option. Particularly concerned about the 

hill just west of 8th Avenue Northwest.  
• Increased traffic to Richmond Beach Saltwater Park.  

  
Potential solutions: 

• Increased width of Richmond Beach Road by expanding right of way for bus stops.  
• Maintain 4-lane, No Changes option east of 8th Avenue Northwest. 
• Install traffic calming mechanisms on 185th Street North.  
• Include a bike lane/pedestrian buffer on Richmond Beach Road. 
• Install a traffic signal at 15th Avenue Northwest and improve traffic signal at 8th Avenue 

Northwest. 
• Reconfigure traffic lanes west of 8th Avenue Northwest so there are two lanes going uphill and 

one lane going downhill.  
 
For a more detailed account of comments and questions received during the workshop session, please 
see the comments and suggestions from stations and comment forms and letters received on the City of 
Shoreline Point Wells Transportation Corridor Study web page.  
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Point Wells Transportation 

Corridor Study

Segment B – Richmond Beach Road

Meeting #2: Review Proposed Design Options



Welcome and Introductions

• Quick housekeeping

• Agenda review

▫ 6:30 – Open House

▫ 7:00 – Welcome and Introductions

▫ 7:30 – Workshop Session

▫ 8:30 – Report Back and Next Steps

▫ 9:00 – Adjourn

4/01/2014 Point Wells Transportation Corridor Study – Segment B Meeting #2
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Meeting expectations
▫ Respect the time for others to participate

▫ New ideas and different opinions are a part of this 
process and discussion

▫ Please silence your electronics

▫ Keep time and on task

▫ “Table” discussions to keep the group moving

4/01/2014 Point Wells Transportation Corridor Study – Segment B Meeting #2
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TCS Process and Meeting Schedule

4/01/2014 Point Wells Transportation Corridor Study – Segment B Meeting #2
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April 2nd

New SEPA Scoping 

DeadlineApril 3rd
Additional Segment A 

Meeting



TCS Project Area
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TCS Context

• Proposed redevelopment of Point Wells

▫ 3,000 +/- units, some commercial

• Much input/controversy/discussion

▫ Community concern, City concern

▫ State Supreme Court

• DEIS scoping comment period extended until 
April 2 – input to Snohomish County

4/01/2014 Point Wells Transportation Corridor Study – Segment B Meeting #2
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Why a TCS?

• BSRE required to complete a transportation 
study for SEPA

• Allows City and community to work directly with 
BSRE

• City Point Wells Subarea Plan calls for developer 
to fund TCS under direction of City

4/01/2014 Point Wells Transportation Corridor Study – Segment B Meeting #2

7



City Goals for TCS

• Provide opportunity for Shoreline community to 
participate

• Develop transportation mitigation 
recommendations to inform SEPA process

• Ensure mitigation is reflective of community 
values and expectations

• Inform City Subarea Plan and Comprehensive 
Plan amendments 

• Insurance policy
4/01/2014 Point Wells Transportation Corridor Study – Segment B Meeting #2
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Sequence of Actions

• 2011 – Letter of Intent, includes direction:
▫ TCS feeds Environmental Review
▫ Memo of Understanding (MOU)
▫ Environmental Review 

• 2013 – MOU – direction on TCS process (11,587 ADT)
• 2014 – TCS – Community Workshops to develop Mitigation
• 2014 – DEIS – Mitigation List, Incorporate TCS
• Yet to Come – Development Agreement, includes:

▫ Mitigation Agreement
▫ Phasing and Traffic Cap
▫ Enforcement Mechanism
▫ Annexation

Point Wells Transportation Corridor Study – Segment B Meeting #24/01/2014
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Some of what we’ve heard
▫ Safety for pedestrians, residents, bicycles
▫ Driveway access/egress
▫ Noise/quality of life impacts
▫ Speed
▫ Transit/busses
▫ Mailboxes
▫ Cut-thru traffic
▫ Truck traffic – delivery and construction
▫ Congestion, backups, trip time impacts
▫ Emergency vehicle access

4/01/2014 Point Wells Transportation Corridor Study – Segment B Meeting #2
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How you can weigh in
• 6 TCS workshops:

▫ 3 for Segment A (previously held)

▫ 2 for Segment B (2nd one tonight)

▫ 1 for Combined A and B

• Participate, listen, brainstorm, create

• Remember the insurance policy

• Add your thoughts to the DEIS scoping process 
(in person or in writing – now until April 2)

4/01/2014 Point Wells Transportation Corridor Study – Segment B Meeting #2
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TCS Project Area
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How much traffic are we planning for?

• 11,587 Average Daily Traffic (ADT)

• 942 PM Peak Hour

4/01/2014 Point Wells Transportation Corridor Study – Segment B Meeting #2
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RBR – Current Conditions

• Existing Traffic Volumes

• Existing Level of Service (LOS)

• Five-year Collision History

Note:  Tonight’s Discussion and Data is
PM Peak Hour Information for
Existing and Phase 4 Point Wells

4/01/2014 Point Wells Transportation Corridor Study – Segment B Meeting #2
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Existing Traffic

Volumes

15

Point Wells Transportation Corridor Study – Segment B Meeting #24/01/2014

• Based upon recent 
intersection counts 
(2012-2014) 



Existing Level of Service (LOS)
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Five-year Collision History

4/01/2014 Point Wells Transportation Corridor Study – Segment B Meeting #2
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Neighborhood Traffic Action Plans
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Neighborhood Traffic Action Plans

• Richmond Beach

• Innis Arden

• Hillwood

• Richmond Highlands

4/01/2014 Point Wells Transportation Corridor Study – Segment B Meeting #2
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Neighborhood Traffic Action Plans

• Richmond Beach Road - Themes

▫ Improve Pedestrian Safety

▫ Improve Roadway Safety

▫ Address Speeding

▫ Provide Bicycle Facilities

▫ Intersection Improvements for Safety and Mobility
� 20th Ave NW

� 15th Ave NW

� 8th Ave NW

4/01/2014 Point Wells Transportation Corridor Study – Segment B Meeting #2
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� 3rd Ave NW

� Dayton Ave N



RBR – 4-Lane, No Changes
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RBR – 3 Lane, Same Curbs

4/01/2014 Point Wells Transportation Corridor Study – Segment B Meeting #2

22



RBR – Traffic Analysis

• Point Wells Trip Distribution

▫ 4-Lane – Unmitigated, No Changes 

▫ 3-Lane – Unmitigated, Same Curbs

• Study Area Traffic Volumes (61 intersections)

▫ 4-Lane – Unmitigated/Mitigated, No Changes 

▫ 3-Lane – Unmitigated/Mitigated, Same Curbs

• Intersection Level of Service (61 intersections)

▫ 4-Lane – Unmitigated/Mitigated, No Changes 

▫ 3-Lane – Unmitigated/Mitigated, Same Curbs
4/01/2014 Point Wells Transportation Corridor Study – Segment B Meeting #2
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Transit 

Influences

24

Point Wells Transportation Corridor Study – Segment B Meeting #24/01/2014

• Bus

• Light Rail (future)



Point Wells Trip 

Distribution

4/01/2014 Point Wells Transportation Corridor Study – Segment B Meeting #2
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• 4-Lane RBR
Unmitigated

▫ Some EB RBR to NB 
Aurora traffic uses 8th

▫ SB Aurora to WB RBR 
traffic uses 8th



Point Wells Trip 

Distribution

4/01/2014 Point Wells Transportation Corridor Study – Segment B Meeting #2
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• 3-Lane RBR
Unmitigated

▫ Most EB RBR to NB 
Aurora traffic uses 8th

▫ SB Aurora to WB RBR  
traffic uses  8th and 3rd



2030 Forecasted 

Traffic Volumes
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Point Wells Transportation Corridor Study – Segment B Meeting #24/01/2014

• Without PW

• 4-Lane RBR

• Includes expected 
0.25% annual 
growth rate



2030 Forecasted 

Traffic Volumes
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Point Wells Transportation Corridor Study – Segment B Meeting #24/01/2014

• Without PW

• 3-Lane RBR

• Includes expected 
0.25% annual 
growth rate



2030 Forecasted 

Traffic Volumes
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Point Wells Transportation Corridor Study – Segment B Meeting #24/01/2014

• With PW

• 4-Lane RBR

• Includes expected 
0.25% annual 
growth rate



2030 Forecasted 

Traffic Volumes
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Point Wells Transportation Corridor Study – Segment B Meeting #24/01/2014

• With PW

• 3-Lane RBR

• Includes expected 
0.25% annual 
growth rate



2030 LOS w/o PW – 4-Lane RBR Option

Intersections the Same as 2014
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2030 LOS with PW – 4-Lane RBR Option

Intersections Unmitigated

4/01/2014 Point Wells Transportation Corridor Study – Segment B Meeting #2
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2030 LOS with PW – 4-Lane RBR Option

Intersections Mitigated
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2030 LOS w/o PW – 3-Lane RBR Option

Intersections Similar to 2014
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2030 LOS with PW – 3-Lane RBR Option

Intersections Unmitigated

4/01/2014 Point Wells Transportation Corridor Study – Segment B Meeting #2
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2030 LOS with PW – 3-Lane RBR Option

Intersections Mitigated

4/01/2014 Point Wells Transportation Corridor Study – Segment B Meeting #2
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Why consider 4-lanes?

• Maximizes Through Capacity

• Allows Passing on Hills

• Minimizes Changes to Existing Patterns

4/01/2014 Point Wells Transportation Corridor Study – Segment B Meeting #2
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RBR – 4-Lane, No Changes
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Why consider 3-lanes?

• Improves Pedestrian Safety
▫ Provides buffer to traffic
▫ Fewer vehicle lanes to cross

• Improves Roadway Safety
▫ Improves entering sight lines
▫ Separates left turns

• Improves Business Access
• Provides Bicycle Facilities
• Consistent with Neighborhood Traffic 

Action Plans
4/01/2014 Point Wells Transportation Corridor Study – Segment B Meeting #2
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RBR – 3 Lane, Same Curbs
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Typical 4-Lane Section
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Typical 3-Lane Section Converted
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Typical 4-Lane Section
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Typical 3-Lane Section Converted
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Design Option Comparisons

• 20th Ave NW

• 15th Ave NW

• 8th Ave NW

• 3rd Ave NW

• Dayton Ave N

4/01/2014 Point Wells Transportation Corridor Study – Segment B Meeting #2
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24th Ave NW - 4-Lane Design Option
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24th Ave NW - 3-Lane Design Option

4/01/2014 Point Wells Transportation Corridor Study – Segment B Meeting #2

47



20th Ave NW - 4-Lane Design Option
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20th Ave NW - 3-Lane Design Option
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15th Ave NW - 4-Lane Design Option
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15th Ave NW - 3-Lane Design Option
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8th Ave NW - 4-Lane Design Option
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8th Ave NW - 3-Lane Design Option
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3rd Ave NW - 4-Lane Design Option
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3rd Ave NW - 3-Lane Design Option
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Dayton Ave N - 4-Lane Design Option
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Dayton Ave N - 3-Lane Design Option
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Fremont Ave N - 4-Lane Design Option
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Fremont Ave N - 3-Lane Design Option
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Previous Meeting – Input Requested:

• If 4-Lane RBR:

▫ Intersection LOS Mitigation

▫ High Accident Location Mitigation

▫ Cut-Through Traffic Mitigation 

• If 3-Lane RBR:

▫ Intersection LOS Mitigation

▫ High Accident Location Mitigation

▫ Cut-Through Traffic Mitigation 
4/01/2014 Point Wells Transportation Corridor Study – Segment B Meeting #2
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Next Steps – Tonight

• Review 4-Lane RBR Design Option

▫ No Change to Existing Lanes

▫ New Traffic Signals (at 20th and at 15th) 

▫ Modified Signal Operations (at 3rd) 

• Review 3-Lane RBR Design Option

▫ Center Turn Lane, Increased Buffers/Sightlines

▫ New Traffic Signals (at 20th and at 15th)

▫ Modified Traffic Signal (at 3rd and at Dayton)
4/01/2014 Point Wells Transportation Corridor Study – Segment B Meeting #2
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Next Steps – After Tonight

• Gather your input 

• Update traffic model for AM peak hour

• Present proposed solutions on April 16th

• Gather additional input

• City/BSRE  team finalize mitigation package

4/01/2014 Point Wells Transportation Corridor Study – Segment B Meeting #2

62



Questions/Answers

4/01/2014 Point Wells Transportation Corridor Study – Segment B Meeting #2
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Workshop Session
▫ Foyer:

� Richmond Beach Road – West of 8th Avenue NW to 
20th Avenue NW: 4-Lane and 3-Lane Design Options

� Richmond Beach Drive - Segment A

▫ Chambers

� Richmond Beach Road – East of 8th Avenue NW to 
Aurora Avenue N:  4-Lane and 3-Lane Design Options

� Resource Table – Trip Distribution, Intersection Data

4/01/2014 Point Wells Transportation Corridor Study – Segment B Meeting #2
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Report Back

• Areas of consensus?

• Areas of continued debate?

• Preferred solutions?

4/01/2014 Point Wells Transportation Corridor Study – Segment B Meeting #2
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Next Steps

4/01/2014 Point Wells Transportation Corridor Study – Segment B Meeting #2
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April 2nd

New SEPA Scoping 

Deadline
April 3rd

Additional Segment A 

Meeting



Thank you!
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Point Wells Transportation Corridor 
Study Workshop 

Tuesday, April 1, 2014                     
Segment B, Meeting #2: Review Proposed Design Options 
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1. Richmond Beach Road - West Segment B (20th Ave NW to 8th Ave NW) 
 
Comments and Suggestions: 
 
A.  4-Lane Design Option 
 

 
From Map 

-Suggest restriping RBR between 8th and 15th Ave NW 
 a. 1 east, 1 turn, 1 west 
 b. 2 east, 1 turn, 1 west 
 And analyze traffic flow 
-15th Ave NW and 20th Ave NW needs curb, sidewalks, and underground power as well as RBR. 
-20th Ave NW and 15th Ave NW need to be considered as our major north/south arterials. 
-There is no demand for bike lanes on RBR 
-Make east/west traffic flow the priority on RBR. Maintain 4 lanes of traffic all the way from beach to 
Aurora 
-Sidewalk needed along 20th with increased traffic everywhere. School children need safe places to wait 
for buses 
-People in Richmond Beach east of 24th don't realize that they are "Segment B" 
 
 
 
B. 3-Lane Design Option 
 

 
From Map 

-2 lanes east (up), 1 lane west (down), 1 turn lane between 8th and 15th [I second this option] 
-Widen sidewalks, add amenity zone s before bike lanes 
 
@RBR between 12th Ave NW and NW 190th St 
-No 3 -lane option uphill 
-Limit cross traffic turns 
 
@RBR  and 15th 
-Create bus turnouts 
 
-Keep any landscaping to low plants to protect views. 
-Keeping traffic as planned limits danger to those coming off the bridge 
-Please discuss having developers providing barges to alleviate hauling up and down RBR. Their 
development - their cost 
-Why not require them to build a tunnel - keeping them whole project in Snohomish! 
-The road going westbound on RBR need to be 2 lanes. Slower traffic and going around them (cars, 
trucks, and buses) with 1 lane uphill decrease safety. 
 
@ NW 190th St and RBR 
-Already used as a major cut-through 
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-RBR should have 2 lanes up and only one down.  Not doing that will create huge problems for traffic en-
route to freeway and getting stuck behind bus, truck, etc. 
 
@RBR between 15th Ave NW and 8th Ave NW 
-2 lanes East (up) 
-1 Lane West (down) 
-1 turn lane 
 
-Need bike lanes 
-2 uphill lanes preferred over 3 way 
-Address drainage/standing water at 14th Ave NW 
-With the 3 lane option, emergency response time will be affected during peak hours. RBR is the only 
route for emergencies. No other route. 
-RBR is too steep for bicycle use. Maintain as major arterial. 
-Closely examine the school crosswalks at 15th Ave NW. Major route to Syre School. 
-Include 15th Ave NW in the mitigation plan. Underground the power on 15th. Develop full curb and 
sidewalk on both sides of the street. 
-Pay attention to the school crossing along 15th Ave NW coordinate with Shoreline Schools 
transportation. 
 
@RBR and 15th Ave NW 
-Set back site distance from stop sign - terrible corner 
 
-Examine 15th Ave NW south of RBR as a part of the mitigation. Route to Shoreline CC and Sears/Central 
Market businesses. Full curb and sidewalks and underground power. 
-Very poor sidewalk on 15th Ave NW. This should be addressed if traffic volumes increase. 
-Pay close attention to the transitions from Shoreline to Woodway and Edmonds at 205th. Currently a 
very dangerous area. 
-Maintain RBR 4 lane as is now. 
-sidewalks too close to traffic now 
-Upgrade the pedestrian safety on RBR by replacing the sidewalks and underground the power poles. 
-Maintain RBR and NW 196th as a 4 lane arterial, if not a 5 lane. Acquire additional ROW for 5 lanes. 
-Examine Metro bus stops in context of a traffic light at 20th NW 
-Why LOSD? 
-The long way (195th) would be dumb  
-195th, houses right next to roadway will have parking and noise mitigation needs so please keep on 
196th if possible. 
-How about back to one loop down 195th, up 195th. Eliminate stop signs. Truck and buses need 195th 
low lope, light weight. 
 
@NW 196th St and 26th  
-No bus here 
 
@196th St and 194th St 
-Keep traffic on 196th. No one way street. 
-Maintain NW 196th as a 4 lane road. 
 
-RBR is the main route to Richmond Beach. It should be maintain for cars. 4 lanes. 
-No bike lanes, 4 lanes RBR 
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@20th Ave NW and NW 196th  
-Buses stops here and waits, only one lane available 
 
@21st Ave NW and NW 196th  
-This crosswalk is dangerous. To turn onto 196th you have to be in walk to see. 
 
-Make NW 195th one way west bound.  Enhance 20th Ave NW as entrance to park. Provide pedestrian 
facility to park. 
-Drivers go too fast down small hill on 20th Ave NW starting at 197th heading south. Possible island at 
196th and 20th? 
-20th Ave to RB park will need sidewalks with increased use from Pt. Wells people. 
-Include 20th NW south of RBR in the mitigations. Pedestrians route to the RB saltwater park, curb and 
sidewalks, and underground power. 
-Look carefully at the school bus stops and crossing on 20th Ave NW 
 
 
C. Questions/Comments on Flip Charts  
 
How would the options work or not work for transit riders? Cars bikes and/or pedestrians? 
 
-Consider 2 lanes uphill 
 -1 turn lane, and 1 lane downhill because steep grades, trucks, and transit stops 
 
-Make sure project meets Stormwater flow control requirements . Add new impervious will trigger new 
Stormwater infrastructure 
-Pedestrians on 15th NW 
 -sidewalks both N/S of RBR 
 -increase traffic volumes + speed 
-Sidewalks on 20th NW 
 -increase in traffic volume and speed 
 
What would you keep or change about each option? 
 
-3- lane option will not handle increased cars, too much congestion, delays 
-Traffic is like water, it will find the path of least resistance. If you restrict the number of lanes on RBR to 
3, then the traffic will divert itself onto neighborhood side streets that were not designed to handle the 
increased volume. It will be a safety nightmare. 
 
What do you like/dislike about each option 
 
-3 lane option already voted down by neighborhood traffic advisory committee 
 -Doesn't solve volume problem current or future 
 -Bike lanes rejected: not enough room plus bike have other paths to take that have less traffic 
 and incline 
 
How would each option work or not work for cars, transit, riders, pedestrians and/or bikes? 
 
-Mitigation for 20th Ave NW from additional traffic going northbound into Edmonds  
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2.  Richmond Beach Road - East Segment B (8th Ave NW to Aurora Ave N) 
 

Comments and Suggestions: 
 
A.  4-Lane Design Option 
 
 

 
From Map 

-Sidewalks on 180th, 8th Ave NW arterial 
-Remove center lane marker [on] 180th 
-Arterial turns sign [at] 6th/180th to channel traffic to 8th  
-Traffic calming round-about [at] 6th/185th 
-Consider a pedestrian overpass between 3rd and 8th to improve pedestrian safety. people are 
constantly crossing in the middle between the bus stops and QFC + Rite Aid. 
-Considering acquiring easement on RBR to make 5 lanes like Edmonds way. (4 lanes with a turn lane) 
-Make the east -west flow of traffic on RBR the priority - not bike lanes 
-Kids and cars are going to school => Einstein. Overpass on 3rd? 
-How will the city direct traffic on 185th and not use Freemont as a cut through 
-Additional students from development to Einstein MS and Shorewood HS will increase traffic on NW 
8th, Fremont, and Dayton. 
-With Fremont and Linden being likely cut-throughs to 175th, would mitigation include sidewalks as 
these are high pedestrian/cyclist streets and cars commonly park on the shoulder making it dangerous. 
-Cut-through to I-5 on Fremont will increase 
-What about increased traffic on 175th and Meridian Park Elementary?? 
 
-Sidewalks [at] 8th  
-With cut-through traffic, need sidewalks on both side of 8th 
-Dangerous intersection at 3rd and RBR, 3 lane preferred for safety 
-With increase cut-through traffics, sidewalks on 3rd to middle school, both sides. Safety issue. 
-Facilitate left turn from eastbound 185th to northbound Dayton. Cannot see oncoming northbound 
Dayton traffic. Concerned that backup from signal at RBR will not allow left turn. 
-Mitigate 185th to 8th to keep cars on Dayton (do not use 185th as a cut-through) 
-Add uphill bike lane [at] 3rd to Fremont (unbalanced) 
-Continue bicycle facilities east of Fremont. Purchase right of way if needed bicyclist need to be able to 
get to interurban trail and future light rail station.  
 
 
@6th Ave NW/180th  
-Arterial turns sign to 8th Ave 
-Remove cut-through option on left 
-Disconnect 6th at 180th 
 
@NW 185th St between 8th Ave and 3rd Ave 
-Green way (bikes/sidewalks) [on] 185th 
-Remove striped center lane, add sidewalks 
 
@ NW RBR between 8th Ave and 3rd Ave 
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-Midblock pedestrian crossing 
 
B. 3-Lane Design Option  
 

 
From Map 

-Add amenity zone instead of bike lanes 
-4-Lane option preferred because of traffic congestion 
-What impact is there on Dayton/Fremont if slow traffic and there are main traffic routes to Shorewood 
-Dayton needs improvement  
 -busses stop traffic 
 -St. Luke's blocking flow at times 

-City busses can't pull [out] off 3 way stop, very bad for student driver 
-Traffic down Dayton from RBR will increase. Increase problems at Carlyle intersection 
-With 3-Lane option, what about diversion to Dayton via NW 185th? 
-Consider obtaining ROW for bus pull-outs 
-consider R/W acquisition for providing bus stops 
-Prefer 3-Lane Option 
 -Provider buffer for pedestrians 
 -Provide dedicated left turn lanes 

-Provide bike routes from Aurora to RB to Shoreline 
-Kids walk to Einstein and turn east, sidewalk on east side of 8th not RBR 
-Possible changes to pedestrian crossing at 8th. Easier access to sidewalks on west side. 
 
-Add uphill bike lane from Dayton to Fremont (unbalanced) 
-Facilitate left turn from eastbound 185th to Dayton northbound. Cannot see oncoming northbound 
Dayton traffic. Concerned that backup from signal at RBR will not allow left turn. 
-Dangerous intersection at 3rd and RBR. 3 lane preferred for safety. 
 
@RBR from 8th Ave NW to 15th Ave NW 
-1 lane downhill 
-1 dual left turn 
-2 lane uphill 
-Downhill "pace car" effect is good. 
-Uphill = room to get around slow and stopped vehicles 
 
@RBR and 8th Ave NW 
-Too many people turning right for 3 lane 

 
C. Questions/Comments on Flip Charts  
 
What do you like or dislike about each option? 
 
-At present location: 
 -RBR: 856 cars 
 -20th NW: 8,313 cars 
 -15th Ave NW: 14,989 cars 
 -3rd Ave NW: 18,379 cars 
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-After Pt. Wells - projection 11,000 extra cars 
 -RBR: 11,856 cars 
 -20th NW: 19,313 cars 
 -15th Ave NW: 25,989 cars 
 -3rd Ave NW: 29,379 cars 
 
And it gets higher as we drive closer to Aurora according to your studies 
 
-The city/developers will have to have signs present  
 -"Do not block intersection" 
 -"Do not block drive ways" 
 -And signs that say "be polite 
 
 
Think about bikes? Pedestrians? Transit Riders? Cars? Would these option work? Yest! and if not, why not? 
 
-NO: you are designing unsafe solutions, not enough space for current volume. You need to add more total 
square feet to width of road.  
-NO: use unused ROW to create new roads - new bike paths, new pedestrian paths. 
 
-I don't see a bicyclist riding down the bicycle lane going down 196th safely - or up the steep hill. If the bicycle 
lane is changed from 5' to 8' then where do you get the extra width to obtain this? what would happen to the 
other 3 lanes? 
 
-Create paths (off the road) on ROW for pedestrians and bikes. Keep roads for cards. 
 
 
What would you change, or keep in each option? 
 
-Mitigation - sidewalks - on 3rd/8th = major cut-through routes. 
-Need to define space for cards/peds with middle school on 3rd = safety! 
-Safety concerns must be priority 
-Not enough room now 
-Add 11,000 cars not safe 
-do not do 3 lanes or bike lanes 
 





























From: Alison Neubauer  
To: kmckinley@shorlinewa.gov  
Sent: Friday, April 04, 2014 6:42 PM 
Subject: 15th Ave NW Shoreline WA 
 
Dear Kirk, 
  
I am writing as a resident of Richmond Beach with great concerns over the future of our neighborhood. In 
specific, the Point Wells project and the impact on traffic. 
  
My family has lived on 15th NW for 23 years and the traffic on Richmond Beach road continues to 
worsen.  It is nearly impossible to make a left hand turn heading eastward on to Richmond Beach road, 
crossing 2 lanes of traffic at that intersection.  Traffic at best glides through the intersection.  Pedestrians 
have no way to cross Richmond Beach road in a 4 way crosswalk. 
  
I urge the City of Shoreline to change the intersection of 15th Ave NW and Richmond Beach road back to 
its original design as a 4 way stop with crosswalks.  This needs to be done now regardless of Point Wells 
development and Point Wells needs to be required to make the changes if indeed the development is 
approved.    
  
Thank you for your time and consideration. 
  
Alison Neubauer 
Lance Neubauer 
Kelley Neubauer 
19707 15th Ave NW 
Shoreline WA 
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From: Mike Dorris 
Sent: Friday, April 04, 2014 11:06:14 AM  
To: webmaster  
Subject: Feedback for City of Shoreline  
Auto forwarded by a Rule 

 
You have received this feedback from Mike Dorris for the following page:  
 
http://shorelinewa.gov/government/departments/planning-community-development/planning-
projects/point-wells 
 
Thank you for the meeting April 3 at the library. Thanks for the information at the meeting and 
Shoreline staff answering our questions. I appreciate the great deal of work done on the project 
and the planned improvements for the community! As background, I‘ve lived in Richmond 
Beach since 1976 at 2633 NW 198th St. That’s 38 years this spring. I’m at the corner of 
Richmond Beach Drive and 198th. I am the closest house to the Kayu Kayu Ac park. The front 
of my house faces RBD. I’ve been retired for a year and a half and have had the opportunity to 
observe traffic and activities on Richmond Beach Drive close to my house for many years. I have 
some comments and questions. Likes and Dislikes: Vehicle speeding on Richmond Beach Drive 
(RBD) is a problem. I believe the speed limit is 25mph. The closest 25 mph speed limit sign is 
on 196th. Many of the vehicles seem to be going much faster. I would like to see some 
improvements to reduce speeding. These could be bumps or a device that shows vehicle speed 
like the one on Richmond Beach Road. Since the vehicle speed sign on Richmond Beach Road 
went in, I notice that most vehicles slow down to or close to the 30 mph limit on that street. I 
asked about speeding at the meeting, but there didn’t seem to be any improvements to address 
this. More speeding concerns below. Combined with the vehicle speeding, are a couple of other 
items. North of 198th, there is an incline and there is visibility for only about 2 blocks. Cars 
traveling south are coming down the hill and tend to go faster. Just north of 198th on west RBD 
is the entrance to the park. At times there is a lot of pedestrian and vehicle traffic to the park. 
There is mix of pedestrian traffic: adults, adults with babies or young children, older children, 
adults with dogs, and elderly. Vehicles are cars and trucks. Most of the vehicle traffic leaving the 
park heads south on RBD. However, some vehicles turn left to go east on 198th, or do a u turn to 
go north on RBD. To do so the vehicles cross both lanes of traffic on RBD. The plan shows a 
cross walk in front of my house to the planned sidewalk on the east side of RBD. So pedestrians 
and pest will be expected to cross RBD at the crosswalk. I think the crosswalk (and sidewalk) is 
a good proposed improvement! In the summer, some of the older kids skateboard down on 
198th. 198th is steep, and they go onto RBD at the end of the 198th hill. This is very dangerous, 
and more so with speeding traffic on RBD. When I first moved to Richmond Beach and for 
many years, I would leave my house by driving from my driveway on 198th west on 198th to the 
stop sign on RBD and turn south on RBD. In recent years, I changed because of the speeding on 
RBD. Instead, I usually go east up the hill on 198th. Last summer I had some tall shrubs 
removed from the south of the east RBD shoulder to improve the sight line for folks turning 
south off 198th to RBD. So this is just a concern about risk of accidents with speeding vehicles 
on RBD, particularly adjacent to the park. Please think about restricting exiting from the park to 
south on RBD only to avoid crossing RBD with oncoming traffic. Please think about 
improvements to reduce speeding on RBD. I asked about large trucks or truck tractor rigs going 
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east on the side streets: 199th, 198th, and 197th. The Shoreline rep said that would be illegal and 
we could report that if it occurs. These streets are narrow and some of my neighbors park their 
vehicles on the shoulder of the street. Also there is some pedestrian and pet traffic on 198th to 
the park. These are not good streets for large trucks to be using to go east. The shoulder on the 
west side of RBD is wide from 198th south to about 196th. Across from me, the shoulder is used 
for parking during the nice weather. Some folks park on the shoulder and visit the park. Some 
folks park on the shoulder to enjoy the view. It is one of the very few places one can park close 
to the water, and enjoy a view of the water and Olympics. The shoulder is also very heavily used 
in the winter on the rare occasions we have snow because neighbors on the steep hills cannot get 
in or out on the hills. The parking in the park is very limited. More parking spaces at the park 
might be an option, but we don’t want the park to become a parking lot. Also the shoulder is 
used by trucks for staging work. For example, there has been repairs done at the park in the last 2 
days. There were a number of Shoreline vehicles and contractors who parked on the shoulder. 
The Shoreline parks maintenance crew uses the shoulder to park their truck and trailer every 2 
weeks when they mow the park lawns. The wide shoulder immediately south of the park also 
allows vehicles leaving south from the park some transition space to merge into RBD in case 
traffic from north is heading south on RBD. I’m not entirely clear on the plans, but my 
understanding from the plans at the meeting is that the width of the shoulder would be reduced 
considerably. My recollection from the meeting was a reduction to 5 feet. 5 feet is not wide 
enough for parking or staging. The need for parking on RBD will not go away. If the shoulder is 
made too narrow, it will force the vehicles to park on the side streets which are very narrow: 
199th, 198th and 197th. The parking problem doesn’t go away, it will just move to other streets. 
Please keep the west side RBD shoulder a reasonable width so that it can be used for parking. 
The plans have the city right of way below my house used for a side walk. I think this is a good 
idea so long as I don’t lose any of my property. On the west front of my property facing RBD, I 
have a large rockery, with 35 year old espaliered apple trees that I don’t want to lose. One 
concern again is about parking. In the summer, many times there are one to 3 cars that park on 
the city right of way (currently shoulder) area for access to the park. I assume that if this 
becomes a side walk, vehicles will not be allowed to park there. This is not a problem for me 
personally, because my driveway on 198th and I have adequate parking in my driveway and 
garage or very occasionally on the 198th shoulder. My concern is about removing this parking 
area along with narrowing the shoulder on the west side of RBD so that it is no usable for 
parking. Thus either eliminating needed parking and/or forcing it to side streets, which is not 
desirable. There may be drainage issues adjacent to the city right of way planned for side walk 
and amenities. My downspouts from the south of my house drain to below my rockery into a 
French drain. When I removed the shrubs on the south of the right of way, I discovered my 
neighbor to the south has run his drain so that if flows onto the south right of way in front of my 
house. I have no plantings on the city right of way. At the meeting, one of my neighbors said it 
would be nice to underground the wires on RBD. I agree. In front of my house there is a pole and 
it has 8 wires (including 3 support wires for the pole) with 5 going south on RBD. Across RBD 
on the west, although there are no houses, there is a pole with 7 wires (3 support) and 4 going 
south on RBD. The development plans have some nice features for the street, but the wires make 
RBD look like an industrial area. Wires north of 198th were undergrounded some years ago. One 
of the alternatives has designated bicycle lanes. There is very little bicycle traffic on RBD and in 
the area. The lack of bicycle traffic may have to do with the steep hills and other factors. I think 
designated bicycle lanes make sense where this is a lot of bicycle traffic and or bicycle and 



vehicle congestion. However, I think it is a waste of resources to provide designated bicycle 
lanes were the bicycle traffic is minimal. I oppose the bicycle lanes. The space is better used for 
other purposes. The other alternative without bicycle lanes was 3 vehicle lanes. I don’t 
understand the value or see much value of 3 vehicle lanes. There are very few places to turn west 
off RBD. The park would be one of them. However, it is rare that north traffic into the park holds 
up north traffic on RBD to get into the park. Rather than 3 vehicle lanes, (and rather than 2 
bicycle lanes) a better use would be to maintain a wider shoulder on west RBD so that the 
shoulder can be used for parking. As I look out my window there is another truck parking on the 
west RBD shoulder. It was doing something at the park. It seems like most of the plans benefit 
the Point Wells developer in one way or another. Here is a suggestion that would mostly benefit 
the Richmond Beach community. When the park was in planning there was discussion of an 
overpass to the beach. Currently there is no beach access, except to walk down the hill in front of 
the park, cross the tracks, and climb down the boulders to the beach. This is illegal. On a 
recurring, but unpredictable basis the Burlington Northern and Santa Fe railroad police park on 
the west shoulder of RBD (in front of my house) and ticket all who they identify as having 
crossed the tracks (very attractive young females may get warnings). There is no beach at high 
tide, but at medium or low tide there is a great, sandy beach in front of the park to Point Wells. If 
the Point Wells developer wanted to do something nice for the community, it would be to 
provide an overpass from the park to the beach. Of course, if the developer will have beach 
access and parking at Point Wells, an overpass from the park would be unnecessary. Downside 
of a park overpass would be blocking the view of some neighbors. Although a lower overpass 
could be possible, such as at Picnic Point. I have one ecological concern. I mentioned it to a 
Shoreline rep at the meeting. She said it was not in the scope of this work, but OK to bring it up. 
In recent years, maybe 5 to 7 years, there are bald eagles that fly south from Woodway in front 
of RBD over the water. There is more than one eagle, as some are younger (do not have all the 
white feathers yet), and some are older. Occasionally, we see more than one eagle flying at the 
same time. Usually they fly south past my place. Sometimes they circle above the bay just south 
of Point Wells. Yesterday one was flying in front of the park at 12:30. Later at 2:30, one was 
flying over the bay south of Point Wells. It is a real treat to see the big birds. Where else but 
Richmond Beach! It would be good if the Point Wells development would not affect nor harm 
the bald eagles. At the meeting, one of my neighbors commented that it would be good if the 
contaminated soil from Point Wells could be taken out by barge, and not taken out by truck on 
RBD. I agree. Barge traffic for soil removal or construction would be preferable to truck traffic 
on RBD. 195/196th street option. I was surprised that 196th was going to be used as the main 
street for truck traffic. Exiting Richmond Beach for years, the trucks have used 195th going east. 
Coming into Richmond Beach, my recollection was that the trucks came down (west) on 196th. 
195th is a wider street. I’m sure you will receive comments about this from others. When I used 
to use RBD to leave my house (mostly use 198th in recent times), I would normally drive up 
195th, not 196th. I don’t think this affects my. Thank you for the opportunity to comment. Thank 
you for all of the hard work you and your staff have done. Best wishes on the project. Mike 
Dorris  
 
Mike Dorris 
  



Point Wells Transportation Corridor Study 
Segment B (Richmond Beach Road) 

Workshop #2: Review of Proposed Design Options 
 
Glenn Davis  
Comments dated 4/4/2014: 
 
The developer claims to have a 20 to 25 year full construction build-out yet the transportation 
impacts for the EIS will only go 16 years out.  Not good enough.  The full range of impacts 
needs to be addressed in the EIS. 
Channelization needs to provide for the 20 to 25 years of large construction truck traffic.  Ever 
follow a concrete truck (even empty) going up a hill?  Need to identify the percent of truck 
traffic by type of truck during construction. 
The example shown of where a street was converted from 4 to 3 lanes appeared to have single 
family residential development on both sides of the street.  Segment B has a number of 
apartment and condominium buildings located on opposite sides of the street.  The Traffic 
Engineer’s need to site successful street conversions from 4 to 3 lanes through similar multi-
family development. 
Has anyone made traffic counts on the driveway for Meadowbrook Apartments?  There is a very 
short sight distance at this road approach.  Consider a left turn lane exiting the Meadowbrook 
apartments that would be protected by a traffic island that could be the beginning of a second 
lane going east uphill.  The close proximity of driveways on the opposite side of the street may 
make this impractical. 
See the rough sketch below 
 
 
 
 
 
Please consider a second eastbound through or truck climb lane between Meadowbrook 
Apartments and 8th Avenue NW. 
I think that this will probably be covered but it still got my attention when I heard reference to 
High Accident Locations.  The BSRE development has the potential to create a High Accident 
Corridor.  Potential mitigation needs to address safety measures other than just at the 
intersections. 
I am concerned with the risk associated with the preliminary channelization shown at the 
meeting for the north leg of the intersection at NW Richmond Beach Road and 15th Avenue NW.  
There are 2 houses on the east side of 15th Avenue NW located south of NW 195th Street whose 
access would be in the intersections right turn radius.  The Cities stated goal is that no Right-of-
Way will be required for mitigation.  Although the 2 houses on the east side of 15th Avenue NW 
located south of NW 195th Street would not need to be taken, their access would be impacted.  I 
am concerned about the risk of a lawsuit against the City if there is an accident because access 
was provided inside the controlled intersection.  What does the City Attorney think? 
I am skeptical that no field survey work has been done that can verify the feasibility of 
mitigation measures without requiring acquisition of access rights or Right-of-Way takes. 

Meadowbrook 
 N 



Segment A increases the impervious pavement.  With this will come requirements for 
Stormwater treatment and detention.  The City will likely be responsible for maintenance.  
Detention may be a small problem, however treatment alternatives need to be addressed in the 
EIS. 
  



From: Laura Phillips  
Sent: Thursday, April 03, 2014 12:19 PM 
To: Kirk McKinley 
Subject: Point Wells and Richmond Beach Traffic 
 
Hello Mr. McKinney- 
  
We live at 2440 NW 196th St. and will try to pop into the open house meeting at the library 
tonight. Unfortunately, with work and four kids, we haven’t had the time to attend meetings and 
fight for our neighborhood.  Truthfully, it is sad that our city officials have placed so much 
burden on a very small community.   
 
We feel the scope of the Pt. Wells project is too large of scale for the community. However, it 
became apparent early on that the city of Shoreline was committed to supporting the project with 
what has felt like a total disregard for current residents of Shoreline. It’s hard to imagine how 
such a narrow road as Richmond Beach Drive will handle the traffic. I've looked at the pictures 
online but those don't match the reality I observe each day as I walk my dog along that road!  I’m 
also concerned with the current plan of funneling all incoming and outgoing traffic onto 196th 
Street where my home is located.   
  
We scraped together the funds to buy our house at the top of our price range 7 years ago. We are 
both educators and have had make sacrifices to afford this home and this community.  Your plan 
of turning our street into a 3 lane road, funneling all traffic onto 196th will drastically reduce our 
quality of life in Richmond Beach and the value of our home. Because of our modest view of 
Puget Sound, we stretch our budget even more to pay Shoreline taxes. This was an informed 
choice we made because we love the schools and the Richmond Beach community.  However, 
Shoreline’s plan to degrade/devalue the neighborhood will end up costing us too much. 
  
Please reconsider forcing all traffic onto 196th and at the very least maintain the loop to share the 
load with 195th.  Please do not add stop lights in residential areas. We didn’t sign on to live on 
Meridian Ave, Hwy 99, 205th Street or any other main thoroughfare.  The taxes we pay suggest 
that we live in a quiet beach community.  We'd like to keep it that way!  
 
Thank you, 
 
Laura Phillips and Wendy Smith 
 
  



From: Susan Kinoshita  
Sent: Wednesday, April 02, 2014 8:35 AM 
To: Kirk McKinley 
Subject: Point Wells Project and Traffic on 15th NW 
 
Dear Mr. McKinley, 
 

In response to the Point Wells Transportation Corridor Study, I have the following comments 
and suggestions for 15th

·         The intersection at 15

 Avenue NW, north of Richmond Beach Road. Since this is the street I 
live on, I have intimate knowledge of the traffic issues facing this street. 

th NW and Richmond Beach Road needs to be remedied to make it 
easier to enter Richmond Beach Road from 15th

·         15

 NW heading south. Many vehicles either don’t 
stop at the four-way stop or only tap the brakes, making it difficult to find a break in traffic in 
which to enter the roadway. Also, during rush hour, it is difficult to find a break in traffic both 
directions at the same time. 

th

·         The speed limit on 15

 NW is now and will be a cut-through street for Point Wells traffic heading to 
Edmonds or any destination north, increasing traffic volume on this street. Roads should be 
configured to keep traffic moving on the main arterials and slow it down on side streets, so 
drivers will choose to stay on the main arterials rather than choosing cut-through, residential 
streets. 

th

·         Suggested traffic calming devices include: 

 NW is 25 mph. Because it is a straight stretch with no curves, most 
people travel 30 mph or faster. Speeding is a problem now, so adding the additional Point Wells 
traffic will create an even bigger problem requiring traffic calming measures. 

o    A sidewalk on the east side of the street, where there is now a walkway, to separate 
pedestrians from traffic and create better pedestrian safety. 

o   There are school children and at least one disabled person in a wheelchair, in addition to the 
many residents who walk this street, who use the crosswalks at NW 197th and NW 198th

o   Repainting the speed limit on the street pavement. 

, and it is 
imperative that they be able to cross safely. An additional crosswalk should be installed at NW 
201st. These crosswalks should be equipped with in-pavement lights or rapid flash beacons to 
warn drivers to stop for pedestrians. 

o   Narrowing the road. 

o   Landscaped curb bulbouts (see photo below). 

o   Installing radar speed signs (like the one on Richmond Beach Road) in both directions. 



o   Police enforcement. 

 

Thank you for your attention to this matter. 

 

Sincerely, 

Susan Kinoshita 

 
  



From: Patrick  
Sent: Monday, March 31, 2014 11:02 PM 
To: Kirk McKinley 
Subject: Point Wells Project 
 
Hello, 
 
I would like to submit my comments/concerns about point wells development.  I have lived in 
Richmond Beach for the almost 9 years and I can say for a fact that speeding up and down 
Richmond Beach Road is a big problem and is going to get worse if the Point Wells community 
comes to fruitation. Almost every day  on my way to/from work there is someone going up/down 
the hill at almost 40MPH, if not more. There used to be a cop hiding near the bottom of the hill 
in the middle of the day, rather than during peak hours. Now I don't see him so much. It's kind of 
a free for all. 
 
I am very concerned about my community, the safety of kids that play in the area, and cyclists 
that go up/down the hill. With the increased traffic that come from point wells, there is no other 
way around it that traffic will only get worse. 
 
One option I don't see in the designs is improving/widening the road ways towards edmonds, 
since this is a snohomish county project, point wells traffic should head towards edmonds. 
 
I would personally would like to see a 3 lane road with cycling lanes on both sides from the very 
bottom of Richmond Beach Road all the way to the east side of Aurora. Sharrows shouldn't be an 
option, as Richmond Beach Road is a very busy road, I know cars will not yield to cyclists, as I 
have seen cars not give cyclists 3 feet and as a cyclist have experienced multiple close calls with 
cars not giving me that clearance. 
 
A question I do have, is if the point wells project goes through and it ends up being Richmond 
Beach Road becomes there thoroughfare, who is going to pay for the road construction, 
maintenenace, water/sewer facilities, collect taxes and EMS services? 
 
Thank you for your time. 
 
A concerned citizen of Richmond Beach 
Patrick Paez  
  



From: Mike Dorris  
Sent: Friday, April 04, 2014 11:00 AM 
To: Kirk McKinley 
Subject: Richmond Beach Drive Comments and Questions 
 
Kirk, 
 
Thank you for the meeting April 3 at the library.  Thanks for the information at 
the meeting and Shoreline staff answering our questions.  I appreciate the great 
deal of work done on the project and the planned improvements for the community! 
 
As background, I‘ve lived in Richmond Beach since 1976 at 2633 NW 198th St.  
That’s 38 years this spring.  I’m at the corner of Richmond Beach Drive and 
198th.  I am the closest house to the Kayu Kayu Ac park.  The front of my house 
faces RBD.   I’ve been retired for a year and a half and have had the opportunity 
to observe traffic and activities on Richmond Beach Drive close to my house for 
many years.  I have some comments and questions. 
 
Likes and Dislikes: 
 
Vehicle speeding on Richmond Beach Drive (RBD) is a problem.  I believe the speed 
limit is 25mph.  The closest 25 mph speed limit sign is on 196th.  Many of the 
vehicles seem to be going much faster.  I would like to see some improvements to 
reduce speeding.  These could be bumps or a device that shows vehicle speed like 
the one on Richmond Beach Road.  Since the vehicle speed sign on Richmond Beach 
Road went in, I notice that most vehicles slow down to or close to the 30 mph 
limit on that street.  I asked about speeding at the meeting, but there didn’t 
seem to be any improvements to address this.  More speeding concerns below. 
 
Combined with the vehicle speeding, are a couple of other items.  North of 198th, 
there is an incline and there is visibility for only about 2 blocks.  Cars 
traveling south are coming down the hill and tend to go faster.  Just north of 
198th  on west RBD is the entrance to the park.  At times there is a lot of 
pedestrian and vehicle traffic to the park.  There is mix of pedestrian traffic:  
adults, adults with babies or young children, older children, adults with dogs, 
and elderly.  Vehicles are cars and trucks.  Most of the vehicle traffic leaving 
the park heads south on RBD.  However, some vehicles turn left to go east on 
198th, or do a u turn to go north on RBD.  To do so the vehicles cross both lanes 
of traffic on RBD. The plan shows a cross walk in front of my house to the 
planned sidewalk on the east side of RBD.  So pedestrians and pest will be 
expected to cross RBD at the crosswalk.  I think the crosswalk (and sidewalk) is 
a good proposed improvement!   In the summer, some of the older kids skateboard 
down on 198th.  198th is steep, and they go onto RBD at the end of the 198th 
hill.  This is very dangerous, and more so with speeding traffic on RBD.   When I 
first moved to Richmond Beach and for many years, I would leave my house by 
driving from my driveway on 198th west on 198th to the stop sign on RBD and turn 
south on RBD.  In recent years, I changed because of the speeding on RBD.  
Instead, I usually go east up the hill on 198th.  Last summer I had some tall 
shrubs removed from the south of the east RBD shoulder to improve the sight line 
for folks turning south off 198th to RBD.  So this is just a concern about risk 
of accidents with speeding vehicles on RBD, particularly adjacent to the park.  
Please think about restricting exiting from the park to south on RBD only to 



avoid crossing RBD with oncoming traffic.  Please think about improvements to 
reduce speeding on RBD. 
 
I asked about large trucks or truck tractor rigs going east on the side streets: 
199th, 198th, and 197th.  The Shoreline rep said that would be illegal and we 
could report that if it occurs.  These streets are narrow and some of my 
neighbors park their vehicles on the shoulder of the street.  Also there is some 
pedestrian and pet traffic on 198th to the park.  These are not good streets for 
large trucks to be using to go east. 
 
The shoulder on the west side of RBD is wide from 198th south to about 196th.  
Across from me, the shoulder is used for parking during the nice weather.  Some 
folks park on the shoulder and visit the park.  Some folks park on the shoulder 
to enjoy the view.  It is one of the very few places one can park close to the 
water, and enjoy a view of the water and Olympics.   The shoulder is also very 
heavily used in the winter on the rare occasions we have snow because neighbors 
on the steep hills cannot get in or out on the hills.  The parking in the park is 
very limited. More parking spaces at the park might be an option, but we don’t 
want the park to become a parking lot.   Also the shoulder is used by trucks for 
staging work.  For example, there has been repairs done at the park in the last 2 
days.  There were a number of Shoreline vehicles and contractors who parked on 
the shoulder.  The Shoreline parks maintenance crew uses the shoulder to park  
their truck and trailer every 2 weeks when they mow the park lawns.  The wide 
shoulder immediately south of the park also allows vehicles leaving south from 
the park some transition space to merge into RBD in case traffic from north is 
heading south on RBD.   I’m not entirely clear on the plans, but my understanding 
from the plans at the meeting is that the width of the shoulder would be reduced 
considerably.  My recollection from the meeting was a reduction to 5 feet.  5 
feet  is not wide enough for parking or staging.  The need for parking on RBD 
will not go away.  If the shoulder is made too narrow, it will force the vehicles 
to park on the side streets which are very narrow:  199th, 198th and 197th.  The 
parking problem doesn’t go away, it will just move to other streets.  Please keep 
the west side RBD shoulder a reasonable width so that it can be used for parking. 
 
The plans have the city right of way below my house used for a side walk.  I 
think this is a good idea so long as I don’t lose any of my property.  On the 
west front of my property facing RBD,  I have a large rockery, with 35 year old 
espaliered apple trees that I don’t want to lose.  One concern again is about 
parking.  In the summer, many times there are one to 3 cars that park on the city 
right of way (currently shoulder) area for access to the park.  I assume that if 
this becomes a side walk, vehicles will not be allowed to park there.  This is 
not a problem for me personally, because my driveway on 198th and I have adequate 
parking in my driveway and garage or very occasionally on the 198th shoulder.  My 
concern is about removing this parking area along with narrowing the shoulder on 
the west side of RBD so that it is no usable for parking.  Thus either 
eliminating needed parking and/or forcing it to side streets, which is not 
desirable. 
 
There may be drainage issues adjacent to the city right of way planned for side 
walk and amenities.  My downspouts from the south of my house drain to below my 
rockery into a French drain.  When I removed the shrubs on the south of the right 
of way, I discovered my neighbor to the south has run his drain so that if flows 



onto the south right of way in front of my house.  I have no plantings on the 
city right of way. 
 
At the meeting, one of my neighbors said it would be nice to underground the 
wires on RBD.  I agree.  In front of my house there is a pole and it has 8 wires 
(including 3 support wires for the pole) with 5 going south on RBD.  Across RBD 
on the west, although there are no houses, there is a pole with 7 wires (3 
support) and 4 going south on RBD.  The development plans have some nice features 
for the street, but the wires make RBD look like an industrial area.  Wires north 
of 198th were undergrounded some years ago. 
 
One of the alternatives has designated bicycle lanes.  There is very little 
bicycle traffic on RBD and in the area.  The lack of bicycle traffic may have to 
do with the steep hills and other factors.  I think designated bicycle lanes make 
sense where this is a lot of bicycle traffic and or bicycle and vehicle 
congestion.  However, I think it is a waste of resources to provide designated 
bicycle lanes were the bicycle traffic is minimal.  I oppose the bicycle lanes.  
The space is better used for other purposes. 
 
The other alternative without bicycle lanes was 3 vehicle lanes.  I don’t 
understand the value or see much value of 3 vehicle lanes.  There are very few 
places to turn west off RBD.  The park would be one of them.  However, it is rare 
that north traffic into the park holds up north traffic on RBD to get into the 
park.  Rather than 3 vehicle lanes, (and rather than 2 bicycle lanes) a better 
use would be to maintain a wider shoulder on west RBD so that the shoulder can be 
used for parking.  As I look out my window there is another truck parking on the 
west RBD shoulder.  It was doing something at the park. 
 
It seems like most of the plans benefit the Point Wells developer in one way or 
another.  Here is a suggestion that would mostly benefit the Richmond Beach 
community.  When the park was in planning there was discussion of an overpass to 
the beach.  Currently there is no beach access, except to walk down the hill in 
front of the park, cross the tracks, and climb down the boulders to the beach. 
This is illegal.   On a recurring, but unpredictable basis the Burlington 
Northern and Santa Fe railroad police park on the west shoulder of RBD (in front 
of my house) and ticket all who they identify as having crossed the tracks (very 
attractive young females may get warnings).   There is no beach at high tide, but 
at medium or low tide there is a great, sandy beach in front of the park to Point 
Wells.  If the Point Wells developer wanted to do something nice for the 
community, it would be to provide an overpass from the park to the beach.  Of 
course, if the developer will have beach access and parking at Point Wells, an 
overpass from the park would be unnecessary.  Downside of a park overpass would 
be blocking the view of some neighbors.  Although a lower overpass could be 
possible, such as at Picnic Point. 
 
I have one ecological concern.  I mentioned it to a Shoreline rep at the meeting.  
She said it was not in the scope of this work, but OK to bring it up.  In recent 
years, maybe 5 to 7 years, there are bald eagles that fly south from Woodway in 
front of RBD over the water.  There is more than one eagle, as some are younger 
(do not have all the white feathers yet), and some are older.  Occasionally, we 
see more than one eagle flying at the same time.  Usually they fly south past my 
place.  Sometimes they circle above the bay just south of Point Wells. Yesterday 



one was flying in front of the park at 12:30.  Later at 2:30, one was flying over 
the bay south of Point Wells.   It is a real treat to see the big birds. Where 
else but Richmond Beach!   It would be good if the Point Wells development would 
not affect nor harm the bald eagles. 
 
At the meeting, one of my neighbors commented that it would be good if the 
contaminated soil from Point Wells could be taken out by barge, and not taken out 
by truck on RBD.  I agree.  Barge traffic for soil removal or construction would 
be preferable to truck traffic on RBD. 
 
195/196th street option. 
 
I was surprised that 196th was going to be used as the main street for truck 
traffic.  Exiting Richmond Beach for years, the trucks have used 195th going 
east.   Coming into Richmond Beach, my recollection was that the trucks came down 
(west) on 196th.  195th is a wider street.  I’m sure you will receive comments 
about this from others.  When I used to use RBD to leave my house (mostly use 
198th in recent times), I would normally drive up 195th, not 196th.  I don’t 
think this affects my. 
 
Thank you for the opportunity to comment.  Thank you for all of the hard work you 
and your staff have done.  Best wishes on the project. 
 
Mike Dorris 
 
 
 
 
 
 
 
 
  



Subject: Point Wells  
From: Joyce Taibleson  
To: Kirk McKinley  
CC:  

Dear Mr. McKinley,  
 
It does not seem safe to have only one ingress and egress from Point Wells 
 
with the high density population and development.  If there is an MVA (motor vehicle  
 
accident), landslide, fire, or earthquake, there will only be 1 road out for thousands of cars. 
 
Even 4th of July celebrations could be a mess due to TRAFFIC and a mass exodus 
 
up one road. 
 
 
There is NO GOOD REASON that a BRIDGE could not also be built to Woodway, 
 
so cars can exit Woodway Park Road to 104--the largest road to I-5. 
 
If a bridge can span lake Washington and even the railroad tracks in Richmond Beach , 
 
then a 4 lane bridge can be built from the other end of the Point Wells development 
 
to Woodway.  There needs to be 2 points of exit in case of an emergency. 
 
Safety first, not lining the pockets of the developers! 
 
Please be responsible and accountable; this is common sense.   
 
The shoreline is eroding and the water levels are rising due to climate change, as well as 
 
 more 
 
extreme weather patterns.  This development needs to be safe for people and for the  
 
environment. 
 
Thank you for your time. 
 
Feel free to contact me. 
 
Joyce Mauk Taibleso 
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MEMORANDUM  

DATE: April 1, 2014 

TO: Kirk McKinley, Transportation Planning Manager 
City of Shoreline 

FROM: Michael J. Read, PE, Principal 
 TENW 

SUBJECT: Point Wells Transportation Corridor Study 
Preliminary Scoping Comments 

 TENW Project No. 3326 

This memorandum provides a preliminary series of comments on scoping/analysis relationships 
of the Transportation Corridor Study (TCS) workshops that the City of Shoreline and the 
Applicant (BSRE) have been conducting during the past several months.  These comments are a 
highlight of key issues and analytical relationships developed during participation in the 
workshops on behalf of the Innis Arden homeowners association, The Innis Arden Club Inc.  
They do not represent a final set or all inclusive list of issues, but are meant as a summary of 
issues presented or discussed to date in the workshops that both the City and BSRC should 
include in the TCS for Point Wells. 

Secondary Access 
Irrespective of roadway capacity, general public benefit, and basic transportation planning 
and engineering principals that should be addressed in the TCS related to secondary access, 
a fundamental flaw in the CountyÊs original approval determination and the ApplicantÊ project 
is the failure to fulfill the basic requirement of secondary access for fire and emergency service.  
In every workshop sponsored to-date, I have made this comment to numerous City staff and 
through written input on boards, handouts, etc., that regardless of which jurisdictional code is 
applied to the Point Wells development (Snohomish County or the City of Shoreline), either 
agency by reference adopts the fundamental components of the International Fire Code (IFC).  
The IFC, by reference, does not consider congestion, vehicle use of roadways, or other 
geometric allowances (i.e., number of lanes), other than to clearly state and require that any 
development over a maximum threshold of development activity must provide secondary 
access to serve the development.  Any secondary access must provide a minimum traveled 
way of 20 feet for fire/emergency vehicle circulation and response requirements over 100 
housing units.  The only exception to this maximum buildout is if a multifamily residential 
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development has „sprinklers‰ installed in all of the buildings/living units, and then no more than 
200 housing units can be served by a single access1. 

These IFC requirements cannot be waived or deviated unless the primary access provides two 
traveled ways a minimum of 20 feet wide in each direction that are separated by a planted 
median boulevard or median barrier (such that a collision along a boulevard or split roadway 
cannot „spill over‰ into the opposing lane).  Again, this fundamental requirement is not a 
function of capacity, congestion levels, etc., but is a basic core minimum safety requirement so 
that when simultaneous events occur within a specific area (e.g., vehicle collision that blocks 
traffic and a heart attack occurs beyond the blocking incident), each incident can be 
addressed.  This maximum threshold is an independent determinant and is utilized as an 
adopted verification so that above a certain point, simultaneous incidents can be responded to 
by fire/emergency personnel where they are expected to have a high enough probability 
beyond the underlying development thresholds identified in the IFC.  If these codes are not 
adhered to, then private insurance coverage is either not provided or cost prohibitive above 
the surrounding market, and jurisdictional liability is left wide open to challenge by any 
claimant under a wide variety of emergency response conditions. 

Minimum Roadway Section 
The City and BSRE have presented and allowed comment on numerous alternatives of various 
roadway sections.  Although a wide range of roadway sections have been presented as 
alternatives along Richmond Beach Drive (Segment A), only a preliminary set of options are 
presented for Richmond Beach Road (Segment B).  As a practical matter, I agree with the 
CityÊs general level of roadway capacity comparatives presented as examples existing in the 
City of Shoreline, but these basic minimum characteristics must be upheld in selecting and 
evaluating appropriate roadway cross sections.  I generally agree with the CityÊs statement that 
a minimum of 36-feet of roadway width (within curbs) should be maintained.  This section 
provides both through capacity and turning refuge/queuing along the roadway itself and at 
intersections.  However, additional width beyond this minimum should be assumed to improve 
sight lines, provide for a parking lane between intersections, etc., and if the arterial is 
expected to carry a minimum of 12,000 daily vehicle trips, then it should reflect the other 
existing arterial widths in the community along Richmond Beach Drive (i.e., no less than 40 
feet in roadway width) to provide an equivalent level of services as other Shoreline arterials.   

There should be no consideration of reducing the arterial capacity along Richmond Beach 
Road to serve Point Wells (i.e., re-channelizing the roadway to a 3-lane section) because the 
forecasted demand on the roadway requires at least four lanes if not more to address turning 
demand and safety needs along the commercial section from 8th Avenue NW to 3rd Avenue 
NW.  In utilizing the CityÊs existing comparative relationships, with Point Wells this segment of 
Richmond Beach Road would be equivalent to daily traffic levels currently experienced along 

                                            

1  Source:  International Fire Code, Appendix D, Section 106.1 and 106.2. 
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Aurora Avenue N (SR 99), a regional intercity arterial.  With Point Wells, Richmond Beach 
Road would experience traffic levels in excess of 30,000 daily vehicle trips, and therefore 
require right-of-way acquisition beyond the intersections to serve the Point Wells development 
(i.e., a minimum 5-lane section).  As right-of-way cannot be obtained for arterial widening, 
additional traffic modeling/queuing analysis should be considered beyond the standard „LOS 
calc‰, to identify a more realistic „lower threshold‰ for the Point Wells development that cannot 
be exceeded (below the current 942 p.m. peak hour and 11,587 ADT identified from 
previous threshold analyses and referenced in the City/BSRC Memorandum of 
Understanding). 

Study Assumptions 
Other general study assumptions that have been presented briefly in the workshops that require 
further clarification and diligent peer review include: 

 Trip Distribution  the initial presentation seems rudimentary and not based on a gravity 
model or consistent with recent City modeling efforts. 

 Growth Factoring  a 0.25 percent per year background growth assumptions seems 
low comparative to other built community growth projections we have seen throughout 
the Puget Sound region. 

 Corridor Progression  currently, there is no interconnection between signals along the 
Richmond Beach Road corridor, nor are they warranted in the future with „known‰ 
buildout based on current City planning.  As general traffic levels would increase more 
than 50 percent along many segments of the corridor due to the Point Wells project, 
an integrated and coordinated signal control system along the arterial that serves the 
community should be a minimum requirement to progress traffic flows with the 
development irrespective of „LOS‰ determinations.   

 



From: Ginny Scantlebury  
Sent: Thursday, April 10, 2014 12:17 PM 
To: Kirk McKinley 
Subject: Here are additonal comments for the Point Wells Transportation Study 

 

Kirk – here is another letter from us with comments re:  your transportation corridor study.  In addition 
to this letter, I wanted to put in writing something we discussed at the Thursday night meeting at the 
Richmond Beach Library.  You mentioned that your study “assumes” that Richmond Beach residents 
only go North through Edmonds (mostly through Woodway) 20% of the time.  I told you that that was 
certainly incorrect for my husband and I AND many other residents who belong to Harbor Square 
Athletic Club and frequent other businesses in Edmonds.  In the case of our family, we go to Edmonds at 
LEASE 40% of the time on a daily basis.  Please put this into your mix.  Your figures  make me think that 
an assumption was made with no real evidence. 

Ginny Scantlebury 
Shoreline, WA  98177 
  



BSRE/Perkins+Will have proposed a rail station and increased bus transit as a solution to the 
increased emissions, noise generation, energy use and GHG pollution generated by the clean 
up, construction and eventual occupation of Alternatives 1 &2.  Unfortunately, the reality is 
that Sound Transit has no plan for a rail station at Point Wells.  Increased rail freight traffic has 
interrupted Commuter Rail Transit due to increased mudslides during winter months.  The 
solution of another track on pilings offshore will not work. In addition, Metro Transit has been 
eliminating routes to Richmond Beach since 2002 in its budget woes. 

The timeline for BSRE/Point Wells is stretched over 2-3 decades.  End of project/build out 
transportation, utility and social infrastructure issues relating to the residential community of 
Richmond Beach and identified traffic corridors through Shoreline will have to be finished first 
just to allow for increased construction traffic. 

Alternatives 1 & 2 require a second road access route.  Both Snohomish and King County 
development criteria prohibit more than 250 ADT (average daily trips) on a dead end road.  If 
neither a road from Edmonds nor down the slope from Woodway are feasible, then the only 
other way in  is  and out is through a tunnel. 

The TCS  (traffic corridor study) being conducted by Shoreline imagines that the majority of 
Point Wells traffic will access SR99 three miles away at 185th, the site of the Fred Meyer Center.  
An alternative would be to build a 1.5 mile tunnel from  SR99/104 via Firdale Avenue between 
the 244th and 238th block as the major access and utility route to Point Wells.  The tunnel would 
be exclusively controlled by Snohomish County thus putting an end to the interlocal difficulties 
of single access through Richmond Beach and inadequacies of infrastructure on the fringes of 
development.  Children would attend Edmonds schools. 

Costs of transportation and utility mitigation during construction alone using a tunnel would be 
less than retrofitting the present transportation corridor through Shoreline plus mitigating 
social services. 

Thank you considering this important traffic option. 

 

Ginny Scantlebury 
Shoreline, WA  98177 
  



 

From: Woody Hertzog  
Sent: Tuesday, April 08, 2014 9:54 AM 
To: Kirk McKinley 
Cc: Dick Kink 
Subject: Richmond Beach Preservation Association attached letter regarding Point Wells Traffic revision 
Study 

 

Mr. McKinley, 

  

Please review the attach position letter and include it in all documentation for the above referenced 
traffic study.  We welcome your comments and should you desire to meet and discuss the contents of 
our letter just contact us. 

  

Thank you, 

  

  

Elwood W. Hertzog 

President 

Richmond Beach Preservation Association 

 
 

  



                                       Richmond Beach Preservation Association 
                                                         19711 27th Ave NW 
                                                        Shoreline WA 98177 
 
 
April 8, 2014 
 
 
 
Mr. Kirk McKinley 
Transportation Planning Manager 
City of Shoreline 
17500 Midvale Ave N 
Shoreline WA 98133 

 

Dear Mr. McKinley 

Thank you and fellow staff for the time and effort that went into the Traffic Corridor Study open house 
on April 3rd.  It appears from the number of attendees, the city received a lot of input and concerns 
related to potential Pt. Wells traffic. 

This is obviously a very emotionally charged topic as none of our neighbors want their quality of life to 
be impacted by the potential Pt Wells development.  Unfortunately, when development occurs at Pt 
Wells, it will change the character and traffic patterns in the neighborhood. 

The question then becomes, “How many people will be affected?” 

The Richmond Beach Preservation Association stands by our previously submitted position as set forth 
out in our February 24th and March 27th letters and requests the city adopt the proposed traffic design.  
Designating NW 196th Street as the main east west corridor is the most logical design for two very 
important reasons: 

1. It moves the traffic to and from Pt Wells in the most direct and expedient route. 
2. It has the least impact on the overall neighborhood. 

The NW 196th Street design does put the Pt Wells traffic impact on those approximately 20 residences 
on NW 196th Street between Richmond Beach Drive and 24th Ave NW.  However, the proposed 
alternative of a NW 196th Street “in” and NW 195th Street “out” would directly impact an additional 56 
residences ( almost 3 times as many residences ) – for no added benefit other than to “share the pain.”  
NW 195th Court, “the bridge,” is the only access for the 32 homes on 27th Ave NW, effectively making it 
the largest single “driveway” along Richmond Beach Drive. 

Additionally the residences south of NW 195th Street would be secondarily impacted as well further 
increasing the number of affected residences. 



As noted in our February letter, mitigation can be focused on this stretch of NW 196th Street to lessen 
the impact of the traffic.  Additionally, the majority of the residences have an additional alley access to 
reduce dependence on NW 196th Street to access the property. 

Mitigation measures such as vegetation sound barriers and alley access improvements, would help to 
reduce the affects of the Pt Wells traffic on the residences on this stretch of NW 196th Street. 

Accordingly, we request the city minimize the overall impact of the proposed Pt Wells on the Richmond 
Beach neighborhood by selecting the NW 196th Street option and focus mitigation on those property 
owners directly affected.   

 

Sincerely,  

 

 Elwood Hertzog 
President 
Richmond Beach Preservation Association 

  



Subject: PW TCS Segment A - Open House at RB Library (4/03/2014) materials and exhibits  
From: Kirk Harris  
To: Kirk McKinley  
 

Kirk, et al. 

 

I have uploaded each of the new exhibits presented at the added Open House to DEA’s external FTP site 
for download.  Only exhibits for Segment A were updated and presented at this Open House.   It is 
anticipated that these materials will be added to the City’s website. 

 

Included in the folder in PDF format: 

·         Updated RBD concept (196th to City limits) 
·         Updated 196th concept (RBD to 24th)  

 

The file sizes range in size from 4MB to 7MB, therefore please download the documents from the FTP 
site prior to opening them.  

ftp://ftp.deainc.com/Shoreline/TCS%20Open%20House/ 

 

Thank you. 

-          Kirk 

 

Kirk Harris, PE, PMP | Senior Associate / Project Manager 

David Evans and Associates, Inc. | Transportation 

 

ftp://ftp.deainc.com/Shoreline/TCS Open House/�
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Point Wells Transportation Corridor Study 

Segment B (Richmond Beach Road) 
Workshop #2: Review Potential Design Options 

April 1, 2014 
 

Workshop Summary 
The City of Shoreline hosted the fifth of six Transportation Corridor Study (TCS) workshops on April 1, 
2014 from 6:30 to 9:00 p.m. This workshop was designed to discuss potential solutions to issues and 
concerns raised by those who live, work or use the Richmond Beach corridor during the first Segment B 
Transportation Corridor Study workshop held on March 19, 2014.  
 
Open House 
The workshop began with an Open House session, where attendees were invited to interact with each 
other and City staff, and view maps of possible design options for Segment B (Richmond Beach Road). 
 
Presentation and Explanation of Workshop Session 
After the Open House, there was a 30-minute presentation to share key themes from the comments 
received during Segment B Workshop #1 and to provide an overview of the range of potential design 
solutions available that could be implemented to address traffic-related concerns associated with the 
proposed Point Wells development.  
 
Kristine Edens, EnviroIssues (TCS facilitator) and Kirk McKinley, City of Shoreline Transportation Planning 
Manager, introduced the consultant team, City staff and elected officials and reviewed the workshop 
goals and agenda. Kirk emphasized that this workshop was an opportunity for the community to review 
and comment on potential design solutions and to share these ideas with the developer, Blue Square 
Real Estate (BSRE), as transportation recommendations to be included in the project’s environmental 
mitigation package. Workshop participants were asked to consider the various perspectives of corridor 
users, such as pedestrians, bicyclists, transit users, and drivers. 
 
Kirk McKinley then gave an overview of the TCS project area, context for the study, goals for the TCS and 
ongoing opportunities for public involvement.  

• Kirk described the proposed redevelopment of Point Wells and the project history to date. He 
shared why the City is going through the TCS process, emphasizing that the TCS allows the City 
and the community to work directly with the Point Wells developer, Blue Square Real Estate 
(BSRE), to identify potential impacts of the proposed development or other future 
developments as well as investments and mitigations to offset these impacts. 

• Kirk emphasized that the City’s goal for the TCS is to provide the community an opportunity to 
develop an “insurance policy” to ensure that any redevelopment that occurs at the Point Wells 
site reflects the Shoreline community’s values. The results of the TCS will inform development of 
the City’s subarea plan as well as any agreement with BSRE, or a future Point Wells developer. 

• Kirk emphasized the importance of public participation in the TCS and the Snohomish County 
environmental review process and described opportunities for participation, including the TCS 
workshops, public comment forms and providing public comment to Snohomish County during 
their Environmental Impact Statement (EIS) scoping period. Kirk also noted that Snohomish 
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County recently extended EIS comment period deadline to April 2, 2014 and invited attendees 
to submit their comments. 

• Kirk shared some of the feedback that the City of Shoreline has received from workshop #1 
regarding pedestrian and bicycle safety, neighborhood access, emergency vehicle access, traffic, 
congestion and quality of life impacts that may result from the proposed Point Wells 
development.  

 
Victor Salemann, Transportation Solutions (consultant to BSRE) gave an overview of existing traffic 
conditions in the corridor, Neighborhood Traffic Action Plans, and possible design options for Segment B 
(Richmond Beach Road).  

• Victor described the current level of traffic that has been recorded on Richmond Beach Road 
and projected traffic levels after the proposed Point Wells development is complete.  

• Victor provided an overview of comments received from workshop #1 and priorities expressed 
in the Neighborhood Traffic Action Plans, such as pedestrian safety along Richmond Beach Road. 

• Victor described possible design options for Segment B (Richmond Beach Road); 4-lane, No 
Changes and 3-lane, Same Curbs. For each option, Victor described; lane striping for Richmond 
Beach Road, projected traffic flows in 2030 with and without Point Wells development, Level of 
Service (LOS) at key intersections on Richmond Beach Road, and option benefits and drawbacks.  

 
After the formal presentation, there was a brief question and answer session facilitated by Kristine 
Edens. Key questions included: 

• What are the current traffic volumes on Richmond Beach Road? 
• In the 3-lane option, how are bus stops incorporated? 
• In the 3-lane option, what happens with emergency vehicle response times? 
• What are the current traffic levels in Richmond Beach Road, broken down by section? 
• Has the city conducted a live demonstration of 11,587 cars on Richmond Beach Road? 
• Is there a study on current bicycle traffic on Richmond Beach Road? 
• Has the city noticed a difference of the number of accidents on 15th Avenue Northeast, after it 

was reduced to 3-lanes? 
 
Workshop Session 
During the workshop session, participants were able to visit facilitated breakout tables to share their 
concerns regarding design-options for Segment B as well as specific sections of Segment A. Breakout 
stations included: 

• Segment A Richmond Beach Drive Overview  
• Segment B – Richmond Beach Road, West of 8th Avenue NW  
• Segment B – Richmond Beach Road, East of 8th Avenue NW  
• Resource table with trip distribution and intersection LOS data 

 
Report Back and Next Steps 
After the workshop session, participants and facilitators reconvened to share the findings from each of 
the breakout stations. Common themes emerged from each of the breakout stations. 
 
Concerns: 

• Traffic diversion off of Richmond Beach Road and onto other arterials and local streets. 
Specifically, there were concerns of diversion onto Dayton Avenue North and Fremont Avenue 
North 8th Avenue NW and 3rd

• Traffic congestion east of 8th Avenue Northwest. 
 Avneue NW. 
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• No bike lanes or buffer for pedestrians in the 2-lane, Same Curb option. 
• Traffic congestion going uphill in the 3-lane, Same Curb option. Particularly concerned about the 

hill just west of 8th Avenue Northwest.  
• Increased traffic to Richmond Beach Saltwater Park.  

  
Potential solutions: 

• Increased width of Richmond Beach Road by expanding right of way for bus stops.  
• Maintain 4-lane, No Changes option east of 8th Avenue Northwest. 
• Install traffic calming mechanisms on 185th Street North.  
• Include a bike lane/pedestrian buffer on Richmond Beach Road. 
• Install a traffic signal at 15th Avenue Northwest and improve traffic signal at 8th Avenue 

Northwest. 
• Reconfigure traffic lanes west of 8th Avenue Northwest so there are two lanes going uphill and 

one lane going downhill.  
 
For a more detailed account of comments and questions received during the workshop session, please 
see the comments and suggestions from stations and comment forms and letters received on the City of 
Shoreline Point Wells Transportation Corridor Study web page.  
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Point Wells Transportation 

Corridor Study

Segment B – Richmond Beach Road

Meeting #2: Review Proposed Design Options



Welcome and Introductions

• Quick housekeeping

• Agenda review

▫ 6:30 – Open House

▫ 7:00 – Welcome and Introductions

▫ 7:30 – Workshop Session

▫ 8:30 – Report Back and Next Steps

▫ 9:00 – Adjourn

4/01/2014 Point Wells Transportation Corridor Study – Segment B Meeting #2
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Meeting expectations
▫ Respect the time for others to participate

▫ New ideas and different opinions are a part of this 
process and discussion

▫ Please silence your electronics

▫ Keep time and on task

▫ “Table” discussions to keep the group moving

4/01/2014 Point Wells Transportation Corridor Study – Segment B Meeting #2
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TCS Process and Meeting Schedule

4/01/2014 Point Wells Transportation Corridor Study – Segment B Meeting #2
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April 2nd

New SEPA Scoping 

DeadlineApril 3rd
Additional Segment A 

Meeting



TCS Project Area

4/01/2014 Point Wells Transportation Corridor Study – Segment B Meeting #2
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TCS Context

• Proposed redevelopment of Point Wells

▫ 3,000 +/- units, some commercial

• Much input/controversy/discussion

▫ Community concern, City concern

▫ State Supreme Court

• DEIS scoping comment period extended until 
April 2 – input to Snohomish County

4/01/2014 Point Wells Transportation Corridor Study – Segment B Meeting #2
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Why a TCS?

• BSRE required to complete a transportation 
study for SEPA

• Allows City and community to work directly with 
BSRE

• City Point Wells Subarea Plan calls for developer 
to fund TCS under direction of City

4/01/2014 Point Wells Transportation Corridor Study – Segment B Meeting #2
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City Goals for TCS

• Provide opportunity for Shoreline community to 
participate

• Develop transportation mitigation 
recommendations to inform SEPA process

• Ensure mitigation is reflective of community 
values and expectations

• Inform City Subarea Plan and Comprehensive 
Plan amendments 

• Insurance policy
4/01/2014 Point Wells Transportation Corridor Study – Segment B Meeting #2
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Sequence of Actions

• 2011 – Letter of Intent, includes direction:
▫ TCS feeds Environmental Review
▫ Memo of Understanding (MOU)
▫ Environmental Review 

• 2013 – MOU – direction on TCS process (11,587 ADT)
• 2014 – TCS – Community Workshops to develop Mitigation
• 2014 – DEIS – Mitigation List, Incorporate TCS
• Yet to Come – Development Agreement, includes:

▫ Mitigation Agreement
▫ Phasing and Traffic Cap
▫ Enforcement Mechanism
▫ Annexation

Point Wells Transportation Corridor Study – Segment B Meeting #24/01/2014
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Some of what we’ve heard
▫ Safety for pedestrians, residents, bicycles
▫ Driveway access/egress
▫ Noise/quality of life impacts
▫ Speed
▫ Transit/busses
▫ Mailboxes
▫ Cut-thru traffic
▫ Truck traffic – delivery and construction
▫ Congestion, backups, trip time impacts
▫ Emergency vehicle access
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How you can weigh in
• 6 TCS workshops:

▫ 3 for Segment A (previously held)

▫ 2 for Segment B (2nd one tonight)

▫ 1 for Combined A and B

• Participate, listen, brainstorm, create

• Remember the insurance policy

• Add your thoughts to the DEIS scoping process 
(in person or in writing – now until April 2)

4/01/2014 Point Wells Transportation Corridor Study – Segment B Meeting #2
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TCS Project Area
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How much traffic are we planning for?

• 11,587 Average Daily Traffic (ADT)

• 942 PM Peak Hour

4/01/2014 Point Wells Transportation Corridor Study – Segment B Meeting #2
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RBR – Current Conditions

• Existing Traffic Volumes

• Existing Level of Service (LOS)

• Five-year Collision History

Note:  Tonight’s Discussion and Data is
PM Peak Hour Information for
Existing and Phase 4 Point Wells

4/01/2014 Point Wells Transportation Corridor Study – Segment B Meeting #2

14



Existing Traffic

Volumes

15
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• Based upon recent 
intersection counts 
(2012-2014) 



Existing Level of Service (LOS)
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Five-year Collision History
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Neighborhood Traffic Action Plans
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Neighborhood Traffic Action Plans

• Richmond Beach

• Innis Arden

• Hillwood

• Richmond Highlands
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Neighborhood Traffic Action Plans

• Richmond Beach Road - Themes

▫ Improve Pedestrian Safety

▫ Improve Roadway Safety

▫ Address Speeding

▫ Provide Bicycle Facilities

▫ Intersection Improvements for Safety and Mobility
� 20th Ave NW

� 15th Ave NW

� 8th Ave NW

4/01/2014 Point Wells Transportation Corridor Study – Segment B Meeting #2
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� 3rd Ave NW

� Dayton Ave N



RBR – 4-Lane, No Changes
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RBR – 3 Lane, Same Curbs
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RBR – Traffic Analysis

• Point Wells Trip Distribution

▫ 4-Lane – Unmitigated, No Changes 

▫ 3-Lane – Unmitigated, Same Curbs

• Study Area Traffic Volumes (61 intersections)

▫ 4-Lane – Unmitigated/Mitigated, No Changes 

▫ 3-Lane – Unmitigated/Mitigated, Same Curbs

• Intersection Level of Service (61 intersections)

▫ 4-Lane – Unmitigated/Mitigated, No Changes 

▫ 3-Lane – Unmitigated/Mitigated, Same Curbs
4/01/2014 Point Wells Transportation Corridor Study – Segment B Meeting #2
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Transit 

Influences

24
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• Bus

• Light Rail (future)



Point Wells Trip 

Distribution
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• 4-Lane RBR
Unmitigated

▫ Some EB RBR to NB 
Aurora traffic uses 8th

▫ SB Aurora to WB RBR 
traffic uses 8th



Point Wells Trip 

Distribution
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• 3-Lane RBR
Unmitigated

▫ Most EB RBR to NB 
Aurora traffic uses 8th

▫ SB Aurora to WB RBR  
traffic uses  8th and 3rd



2030 Forecasted 

Traffic Volumes

27
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• Without PW

• 4-Lane RBR

• Includes expected 
0.25% annual 
growth rate



2030 Forecasted 

Traffic Volumes
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• Without PW

• 3-Lane RBR

• Includes expected 
0.25% annual 
growth rate



2030 Forecasted 

Traffic Volumes
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• With PW

• 4-Lane RBR

• Includes expected 
0.25% annual 
growth rate



2030 Forecasted 

Traffic Volumes
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• With PW

• 3-Lane RBR

• Includes expected 
0.25% annual 
growth rate



2030 LOS w/o PW – 4-Lane RBR Option

Intersections the Same as 2014
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2030 LOS with PW – 4-Lane RBR Option

Intersections Unmitigated
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2030 LOS with PW – 4-Lane RBR Option

Intersections Mitigated
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2030 LOS w/o PW – 3-Lane RBR Option

Intersections Similar to 2014
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2030 LOS with PW – 3-Lane RBR Option

Intersections Unmitigated
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2030 LOS with PW – 3-Lane RBR Option

Intersections Mitigated
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Why consider 4-lanes?

• Maximizes Through Capacity

• Allows Passing on Hills

• Minimizes Changes to Existing Patterns
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RBR – 4-Lane, No Changes
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Why consider 3-lanes?

• Improves Pedestrian Safety
▫ Provides buffer to traffic
▫ Fewer vehicle lanes to cross

• Improves Roadway Safety
▫ Improves entering sight lines
▫ Separates left turns

• Improves Business Access
• Provides Bicycle Facilities
• Consistent with Neighborhood Traffic 

Action Plans
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RBR – 3 Lane, Same Curbs
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Typical 4-Lane Section
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Typical 3-Lane Section Converted
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Typical 4-Lane Section

4/01/2014 Point Wells Transportation Corridor Study – Segment B Meeting #2

43



Typical 3-Lane Section Converted
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Design Option Comparisons

• 20th Ave NW

• 15th Ave NW

• 8th Ave NW

• 3rd Ave NW

• Dayton Ave N
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24th Ave NW - 4-Lane Design Option

4/01/2014 Point Wells Transportation Corridor Study – Segment B Meeting #2

46



24th Ave NW - 3-Lane Design Option
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20th Ave NW - 4-Lane Design Option
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20th Ave NW - 3-Lane Design Option
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15th Ave NW - 4-Lane Design Option
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15th Ave NW - 3-Lane Design Option
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8th Ave NW - 4-Lane Design Option
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8th Ave NW - 3-Lane Design Option
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3rd Ave NW - 4-Lane Design Option
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3rd Ave NW - 3-Lane Design Option
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Dayton Ave N - 4-Lane Design Option
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Dayton Ave N - 3-Lane Design Option
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Fremont Ave N - 4-Lane Design Option
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Fremont Ave N - 3-Lane Design Option
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Previous Meeting – Input Requested:

• If 4-Lane RBR:

▫ Intersection LOS Mitigation

▫ High Accident Location Mitigation

▫ Cut-Through Traffic Mitigation 

• If 3-Lane RBR:

▫ Intersection LOS Mitigation

▫ High Accident Location Mitigation

▫ Cut-Through Traffic Mitigation 
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Next Steps – Tonight

• Review 4-Lane RBR Design Option

▫ No Change to Existing Lanes

▫ New Traffic Signals (at 20th and at 15th) 

▫ Modified Signal Operations (at 3rd) 

• Review 3-Lane RBR Design Option

▫ Center Turn Lane, Increased Buffers/Sightlines

▫ New Traffic Signals (at 20th and at 15th)

▫ Modified Traffic Signal (at 3rd and at Dayton)
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Next Steps – After Tonight

• Gather your input 

• Update traffic model for AM peak hour

• Present proposed solutions on April 16th

• Gather additional input

• City/BSRE  team finalize mitigation package

4/01/2014 Point Wells Transportation Corridor Study – Segment B Meeting #2

62



Questions/Answers
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Workshop Session
▫ Foyer:

� Richmond Beach Road – West of 8th Avenue NW to 
20th Avenue NW: 4-Lane and 3-Lane Design Options

� Richmond Beach Drive - Segment A

▫ Chambers

� Richmond Beach Road – East of 8th Avenue NW to 
Aurora Avenue N:  4-Lane and 3-Lane Design Options

� Resource Table – Trip Distribution, Intersection Data
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Report Back

• Areas of consensus?

• Areas of continued debate?

• Preferred solutions?
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Next Steps

4/01/2014 Point Wells Transportation Corridor Study – Segment B Meeting #2

66

April 2nd

New SEPA Scoping 

Deadline
April 3rd

Additional Segment A 

Meeting



Thank you!
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Point Wells Transportation Corridor 
Study Workshop 

Tuesday, April 1, 2014                     
Segment B, Meeting #2: Review Proposed Design Options 
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1. Richmond Beach Road - West Segment B (20th Ave NW to 8th Ave NW) 
 
Comments and Suggestions: 
 
A.  4-Lane Design Option 
 

 
From Map 

-Suggest restriping RBR between 8th and 15th Ave NW 
 a. 1 east, 1 turn, 1 west 
 b. 2 east, 1 turn, 1 west 
 And analyze traffic flow 
-15th Ave NW and 20th Ave NW needs curb, sidewalks, and underground power as well as RBR. 
-20th Ave NW and 15th Ave NW need to be considered as our major north/south arterials. 
-There is no demand for bike lanes on RBR 
-Make east/west traffic flow the priority on RBR. Maintain 4 lanes of traffic all the way from beach to 
Aurora 
-Sidewalk needed along 20th with increased traffic everywhere. School children need safe places to wait 
for buses 
-People in Richmond Beach east of 24th don't realize that they are "Segment B" 
 
 
 
B. 3-Lane Design Option 
 

 
From Map 

-2 lanes east (up), 1 lane west (down), 1 turn lane between 8th and 15th [I second this option] 
-Widen sidewalks, add amenity zone s before bike lanes 
 
@RBR between 12th Ave NW and NW 190th St 
-No 3 -lane option uphill 
-Limit cross traffic turns 
 
@RBR  and 15th 
-Create bus turnouts 
 
-Keep any landscaping to low plants to protect views. 
-Keeping traffic as planned limits danger to those coming off the bridge 
-Please discuss having developers providing barges to alleviate hauling up and down RBR. Their 
development - their cost 
-Why not require them to build a tunnel - keeping them whole project in Snohomish! 
-The road going westbound on RBR need to be 2 lanes. Slower traffic and going around them (cars, 
trucks, and buses) with 1 lane uphill decrease safety. 
 
@ NW 190th St and RBR 
-Already used as a major cut-through 
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-RBR should have 2 lanes up and only one down.  Not doing that will create huge problems for traffic en-
route to freeway and getting stuck behind bus, truck, etc. 
 
@RBR between 15th Ave NW and 8th Ave NW 
-2 lanes East (up) 
-1 Lane West (down) 
-1 turn lane 
 
-Need bike lanes 
-2 uphill lanes preferred over 3 way 
-Address drainage/standing water at 14th Ave NW 
-With the 3 lane option, emergency response time will be affected during peak hours. RBR is the only 
route for emergencies. No other route. 
-RBR is too steep for bicycle use. Maintain as major arterial. 
-Closely examine the school crosswalks at 15th Ave NW. Major route to Syre School. 
-Include 15th Ave NW in the mitigation plan. Underground the power on 15th. Develop full curb and 
sidewalk on both sides of the street. 
-Pay attention to the school crossing along 15th Ave NW coordinate with Shoreline Schools 
transportation. 
 
@RBR and 15th Ave NW 
-Set back site distance from stop sign - terrible corner 
 
-Examine 15th Ave NW south of RBR as a part of the mitigation. Route to Shoreline CC and Sears/Central 
Market businesses. Full curb and sidewalks and underground power. 
-Very poor sidewalk on 15th Ave NW. This should be addressed if traffic volumes increase. 
-Pay close attention to the transitions from Shoreline to Woodway and Edmonds at 205th. Currently a 
very dangerous area. 
-Maintain RBR 4 lane as is now. 
-sidewalks too close to traffic now 
-Upgrade the pedestrian safety on RBR by replacing the sidewalks and underground the power poles. 
-Maintain RBR and NW 196th as a 4 lane arterial, if not a 5 lane. Acquire additional ROW for 5 lanes. 
-Examine Metro bus stops in context of a traffic light at 20th NW 
-Why LOSD? 
-The long way (195th) would be dumb  
-195th, houses right next to roadway will have parking and noise mitigation needs so please keep on 
196th if possible. 
-How about back to one loop down 195th, up 195th. Eliminate stop signs. Truck and buses need 195th 
low lope, light weight. 
 
@NW 196th St and 26th  
-No bus here 
 
@196th St and 194th St 
-Keep traffic on 196th. No one way street. 
-Maintain NW 196th as a 4 lane road. 
 
-RBR is the main route to Richmond Beach. It should be maintain for cars. 4 lanes. 
-No bike lanes, 4 lanes RBR 
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@20th Ave NW and NW 196th  
-Buses stops here and waits, only one lane available 
 
@21st Ave NW and NW 196th  
-This crosswalk is dangerous. To turn onto 196th you have to be in walk to see. 
 
-Make NW 195th one way west bound.  Enhance 20th Ave NW as entrance to park. Provide pedestrian 
facility to park. 
-Drivers go too fast down small hill on 20th Ave NW starting at 197th heading south. Possible island at 
196th and 20th? 
-20th Ave to RB park will need sidewalks with increased use from Pt. Wells people. 
-Include 20th NW south of RBR in the mitigations. Pedestrians route to the RB saltwater park, curb and 
sidewalks, and underground power. 
-Look carefully at the school bus stops and crossing on 20th Ave NW 
 
 
C. Questions/Comments on Flip Charts  
 
How would the options work or not work for transit riders? Cars bikes and/or pedestrians? 
 
-Consider 2 lanes uphill 
 -1 turn lane, and 1 lane downhill because steep grades, trucks, and transit stops 
 
-Make sure project meets Stormwater flow control requirements . Add new impervious will trigger new 
Stormwater infrastructure 
-Pedestrians on 15th NW 
 -sidewalks both N/S of RBR 
 -increase traffic volumes + speed 
-Sidewalks on 20th NW 
 -increase in traffic volume and speed 
 
What would you keep or change about each option? 
 
-3- lane option will not handle increased cars, too much congestion, delays 
-Traffic is like water, it will find the path of least resistance. If you restrict the number of lanes on RBR to 
3, then the traffic will divert itself onto neighborhood side streets that were not designed to handle the 
increased volume. It will be a safety nightmare. 
 
What do you like/dislike about each option 
 
-3 lane option already voted down by neighborhood traffic advisory committee 
 -Doesn't solve volume problem current or future 
 -Bike lanes rejected: not enough room plus bike have other paths to take that have less traffic 
 and incline 
 
How would each option work or not work for cars, transit, riders, pedestrians and/or bikes? 
 
-Mitigation for 20th Ave NW from additional traffic going northbound into Edmonds  
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2.  Richmond Beach Road - East Segment B (8th Ave NW to Aurora Ave N) 
 

Comments and Suggestions: 
 
A.  4-Lane Design Option 
 
 

 
From Map 

-Sidewalks on 180th, 8th Ave NW arterial 
-Remove center lane marker [on] 180th 
-Arterial turns sign [at] 6th/180th to channel traffic to 8th  
-Traffic calming round-about [at] 6th/185th 
-Consider a pedestrian overpass between 3rd and 8th to improve pedestrian safety. people are 
constantly crossing in the middle between the bus stops and QFC + Rite Aid. 
-Considering acquiring easement on RBR to make 5 lanes like Edmonds way. (4 lanes with a turn lane) 
-Make the east -west flow of traffic on RBR the priority - not bike lanes 
-Kids and cars are going to school => Einstein. Overpass on 3rd? 
-How will the city direct traffic on 185th and not use Freemont as a cut through 
-Additional students from development to Einstein MS and Shorewood HS will increase traffic on NW 
8th, Fremont, and Dayton. 
-With Fremont and Linden being likely cut-throughs to 175th, would mitigation include sidewalks as 
these are high pedestrian/cyclist streets and cars commonly park on the shoulder making it dangerous. 
-Cut-through to I-5 on Fremont will increase 
-What about increased traffic on 175th and Meridian Park Elementary?? 
 
-Sidewalks [at] 8th  
-With cut-through traffic, need sidewalks on both side of 8th 
-Dangerous intersection at 3rd and RBR, 3 lane preferred for safety 
-With increase cut-through traffics, sidewalks on 3rd to middle school, both sides. Safety issue. 
-Facilitate left turn from eastbound 185th to northbound Dayton. Cannot see oncoming northbound 
Dayton traffic. Concerned that backup from signal at RBR will not allow left turn. 
-Mitigate 185th to 8th to keep cars on Dayton (do not use 185th as a cut-through) 
-Add uphill bike lane [at] 3rd to Fremont (unbalanced) 
-Continue bicycle facilities east of Fremont. Purchase right of way if needed bicyclist need to be able to 
get to interurban trail and future light rail station.  
 
 
@6th Ave NW/180th  
-Arterial turns sign to 8th Ave 
-Remove cut-through option on left 
-Disconnect 6th at 180th 
 
@NW 185th St between 8th Ave and 3rd Ave 
-Green way (bikes/sidewalks) [on] 185th 
-Remove striped center lane, add sidewalks 
 
@ NW RBR between 8th Ave and 3rd Ave 
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-Midblock pedestrian crossing 
 
B. 3-Lane Design Option  
 

 
From Map 

-Add amenity zone instead of bike lanes 
-4-Lane option preferred because of traffic congestion 
-What impact is there on Dayton/Fremont if slow traffic and there are main traffic routes to Shorewood 
-Dayton needs improvement  
 -busses stop traffic 
 -St. Luke's blocking flow at times 

-City busses can't pull [out] off 3 way stop, very bad for student driver 
-Traffic down Dayton from RBR will increase. Increase problems at Carlyle intersection 
-With 3-Lane option, what about diversion to Dayton via NW 185th? 
-Consider obtaining ROW for bus pull-outs 
-consider R/W acquisition for providing bus stops 
-Prefer 3-Lane Option 
 -Provider buffer for pedestrians 
 -Provide dedicated left turn lanes 

-Provide bike routes from Aurora to RB to Shoreline 
-Kids walk to Einstein and turn east, sidewalk on east side of 8th not RBR 
-Possible changes to pedestrian crossing at 8th. Easier access to sidewalks on west side. 
 
-Add uphill bike lane from Dayton to Fremont (unbalanced) 
-Facilitate left turn from eastbound 185th to Dayton northbound. Cannot see oncoming northbound 
Dayton traffic. Concerned that backup from signal at RBR will not allow left turn. 
-Dangerous intersection at 3rd and RBR. 3 lane preferred for safety. 
 
@RBR from 8th Ave NW to 15th Ave NW 
-1 lane downhill 
-1 dual left turn 
-2 lane uphill 
-Downhill "pace car" effect is good. 
-Uphill = room to get around slow and stopped vehicles 
 
@RBR and 8th Ave NW 
-Too many people turning right for 3 lane 

 
C. Questions/Comments on Flip Charts  
 
What do you like or dislike about each option? 
 
-At present location: 
 -RBR: 856 cars 
 -20th NW: 8,313 cars 
 -15th Ave NW: 14,989 cars 
 -3rd Ave NW: 18,379 cars 
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-After Pt. Wells - projection 11,000 extra cars 
 -RBR: 11,856 cars 
 -20th NW: 19,313 cars 
 -15th Ave NW: 25,989 cars 
 -3rd Ave NW: 29,379 cars 
 
And it gets higher as we drive closer to Aurora according to your studies 
 
-The city/developers will have to have signs present  
 -"Do not block intersection" 
 -"Do not block drive ways" 
 -And signs that say "be polite 
 
 
Think about bikes? Pedestrians? Transit Riders? Cars? Would these option work? Yest! and if not, why not? 
 
-NO: you are designing unsafe solutions, not enough space for current volume. You need to add more total 
square feet to width of road.  
-NO: use unused ROW to create new roads - new bike paths, new pedestrian paths. 
 
-I don't see a bicyclist riding down the bicycle lane going down 196th safely - or up the steep hill. If the bicycle 
lane is changed from 5' to 8' then where do you get the extra width to obtain this? what would happen to the 
other 3 lanes? 
 
-Create paths (off the road) on ROW for pedestrians and bikes. Keep roads for cards. 
 
 
What would you change, or keep in each option? 
 
-Mitigation - sidewalks - on 3rd/8th = major cut-through routes. 
-Need to define space for cards/peds with middle school on 3rd = safety! 
-Safety concerns must be priority 
-Not enough room now 
-Add 11,000 cars not safe 
-do not do 3 lanes or bike lanes 
 





























From: Alison Neubauer  
To: kmckinley@shorlinewa.gov  
Sent: Friday, April 04, 2014 6:42 PM 
Subject: 15th Ave NW Shoreline WA 
 
Dear Kirk, 
  
I am writing as a resident of Richmond Beach with great concerns over the future of our neighborhood. In 
specific, the Point Wells project and the impact on traffic. 
  
My family has lived on 15th NW for 23 years and the traffic on Richmond Beach road continues to 
worsen.  It is nearly impossible to make a left hand turn heading eastward on to Richmond Beach road, 
crossing 2 lanes of traffic at that intersection.  Traffic at best glides through the intersection.  Pedestrians 
have no way to cross Richmond Beach road in a 4 way crosswalk. 
  
I urge the City of Shoreline to change the intersection of 15th Ave NW and Richmond Beach road back to 
its original design as a 4 way stop with crosswalks.  This needs to be done now regardless of Point Wells 
development and Point Wells needs to be required to make the changes if indeed the development is 
approved.    
  
Thank you for your time and consideration. 
  
Alison Neubauer 
Lance Neubauer 
Kelley Neubauer 
19707 15th Ave NW 
Shoreline WA 
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From: Mike Dorris 
Sent: Friday, April 04, 2014 11:06:14 AM  
To: webmaster  
Subject: Feedback for City of Shoreline  
Auto forwarded by a Rule 

 
You have received this feedback from Mike Dorris for the following page:  
 
http://shorelinewa.gov/government/departments/planning-community-development/planning-
projects/point-wells 
 
Thank you for the meeting April 3 at the library. Thanks for the information at the meeting and 
Shoreline staff answering our questions. I appreciate the great deal of work done on the project 
and the planned improvements for the community! As background, I‘ve lived in Richmond 
Beach since 1976 at 2633 NW 198th St. That’s 38 years this spring. I’m at the corner of 
Richmond Beach Drive and 198th. I am the closest house to the Kayu Kayu Ac park. The front 
of my house faces RBD. I’ve been retired for a year and a half and have had the opportunity to 
observe traffic and activities on Richmond Beach Drive close to my house for many years. I have 
some comments and questions. Likes and Dislikes: Vehicle speeding on Richmond Beach Drive 
(RBD) is a problem. I believe the speed limit is 25mph. The closest 25 mph speed limit sign is 
on 196th. Many of the vehicles seem to be going much faster. I would like to see some 
improvements to reduce speeding. These could be bumps or a device that shows vehicle speed 
like the one on Richmond Beach Road. Since the vehicle speed sign on Richmond Beach Road 
went in, I notice that most vehicles slow down to or close to the 30 mph limit on that street. I 
asked about speeding at the meeting, but there didn’t seem to be any improvements to address 
this. More speeding concerns below. Combined with the vehicle speeding, are a couple of other 
items. North of 198th, there is an incline and there is visibility for only about 2 blocks. Cars 
traveling south are coming down the hill and tend to go faster. Just north of 198th on west RBD 
is the entrance to the park. At times there is a lot of pedestrian and vehicle traffic to the park. 
There is mix of pedestrian traffic: adults, adults with babies or young children, older children, 
adults with dogs, and elderly. Vehicles are cars and trucks. Most of the vehicle traffic leaving the 
park heads south on RBD. However, some vehicles turn left to go east on 198th, or do a u turn to 
go north on RBD. To do so the vehicles cross both lanes of traffic on RBD. The plan shows a 
cross walk in front of my house to the planned sidewalk on the east side of RBD. So pedestrians 
and pest will be expected to cross RBD at the crosswalk. I think the crosswalk (and sidewalk) is 
a good proposed improvement! In the summer, some of the older kids skateboard down on 
198th. 198th is steep, and they go onto RBD at the end of the 198th hill. This is very dangerous, 
and more so with speeding traffic on RBD. When I first moved to Richmond Beach and for 
many years, I would leave my house by driving from my driveway on 198th west on 198th to the 
stop sign on RBD and turn south on RBD. In recent years, I changed because of the speeding on 
RBD. Instead, I usually go east up the hill on 198th. Last summer I had some tall shrubs 
removed from the south of the east RBD shoulder to improve the sight line for folks turning 
south off 198th to RBD. So this is just a concern about risk of accidents with speeding vehicles 
on RBD, particularly adjacent to the park. Please think about restricting exiting from the park to 
south on RBD only to avoid crossing RBD with oncoming traffic. Please think about 
improvements to reduce speeding on RBD. I asked about large trucks or truck tractor rigs going 

http://shorelinewa.gov/government/departments/planning-community-development/planning-projects/point-wells�
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east on the side streets: 199th, 198th, and 197th. The Shoreline rep said that would be illegal and 
we could report that if it occurs. These streets are narrow and some of my neighbors park their 
vehicles on the shoulder of the street. Also there is some pedestrian and pet traffic on 198th to 
the park. These are not good streets for large trucks to be using to go east. The shoulder on the 
west side of RBD is wide from 198th south to about 196th. Across from me, the shoulder is used 
for parking during the nice weather. Some folks park on the shoulder and visit the park. Some 
folks park on the shoulder to enjoy the view. It is one of the very few places one can park close 
to the water, and enjoy a view of the water and Olympics. The shoulder is also very heavily used 
in the winter on the rare occasions we have snow because neighbors on the steep hills cannot get 
in or out on the hills. The parking in the park is very limited. More parking spaces at the park 
might be an option, but we don’t want the park to become a parking lot. Also the shoulder is 
used by trucks for staging work. For example, there has been repairs done at the park in the last 2 
days. There were a number of Shoreline vehicles and contractors who parked on the shoulder. 
The Shoreline parks maintenance crew uses the shoulder to park their truck and trailer every 2 
weeks when they mow the park lawns. The wide shoulder immediately south of the park also 
allows vehicles leaving south from the park some transition space to merge into RBD in case 
traffic from north is heading south on RBD. I’m not entirely clear on the plans, but my 
understanding from the plans at the meeting is that the width of the shoulder would be reduced 
considerably. My recollection from the meeting was a reduction to 5 feet. 5 feet is not wide 
enough for parking or staging. The need for parking on RBD will not go away. If the shoulder is 
made too narrow, it will force the vehicles to park on the side streets which are very narrow: 
199th, 198th and 197th. The parking problem doesn’t go away, it will just move to other streets. 
Please keep the west side RBD shoulder a reasonable width so that it can be used for parking. 
The plans have the city right of way below my house used for a side walk. I think this is a good 
idea so long as I don’t lose any of my property. On the west front of my property facing RBD, I 
have a large rockery, with 35 year old espaliered apple trees that I don’t want to lose. One 
concern again is about parking. In the summer, many times there are one to 3 cars that park on 
the city right of way (currently shoulder) area for access to the park. I assume that if this 
becomes a side walk, vehicles will not be allowed to park there. This is not a problem for me 
personally, because my driveway on 198th and I have adequate parking in my driveway and 
garage or very occasionally on the 198th shoulder. My concern is about removing this parking 
area along with narrowing the shoulder on the west side of RBD so that it is no usable for 
parking. Thus either eliminating needed parking and/or forcing it to side streets, which is not 
desirable. There may be drainage issues adjacent to the city right of way planned for side walk 
and amenities. My downspouts from the south of my house drain to below my rockery into a 
French drain. When I removed the shrubs on the south of the right of way, I discovered my 
neighbor to the south has run his drain so that if flows onto the south right of way in front of my 
house. I have no plantings on the city right of way. At the meeting, one of my neighbors said it 
would be nice to underground the wires on RBD. I agree. In front of my house there is a pole and 
it has 8 wires (including 3 support wires for the pole) with 5 going south on RBD. Across RBD 
on the west, although there are no houses, there is a pole with 7 wires (3 support) and 4 going 
south on RBD. The development plans have some nice features for the street, but the wires make 
RBD look like an industrial area. Wires north of 198th were undergrounded some years ago. One 
of the alternatives has designated bicycle lanes. There is very little bicycle traffic on RBD and in 
the area. The lack of bicycle traffic may have to do with the steep hills and other factors. I think 
designated bicycle lanes make sense where this is a lot of bicycle traffic and or bicycle and 



vehicle congestion. However, I think it is a waste of resources to provide designated bicycle 
lanes were the bicycle traffic is minimal. I oppose the bicycle lanes. The space is better used for 
other purposes. The other alternative without bicycle lanes was 3 vehicle lanes. I don’t 
understand the value or see much value of 3 vehicle lanes. There are very few places to turn west 
off RBD. The park would be one of them. However, it is rare that north traffic into the park holds 
up north traffic on RBD to get into the park. Rather than 3 vehicle lanes, (and rather than 2 
bicycle lanes) a better use would be to maintain a wider shoulder on west RBD so that the 
shoulder can be used for parking. As I look out my window there is another truck parking on the 
west RBD shoulder. It was doing something at the park. It seems like most of the plans benefit 
the Point Wells developer in one way or another. Here is a suggestion that would mostly benefit 
the Richmond Beach community. When the park was in planning there was discussion of an 
overpass to the beach. Currently there is no beach access, except to walk down the hill in front of 
the park, cross the tracks, and climb down the boulders to the beach. This is illegal. On a 
recurring, but unpredictable basis the Burlington Northern and Santa Fe railroad police park on 
the west shoulder of RBD (in front of my house) and ticket all who they identify as having 
crossed the tracks (very attractive young females may get warnings). There is no beach at high 
tide, but at medium or low tide there is a great, sandy beach in front of the park to Point Wells. If 
the Point Wells developer wanted to do something nice for the community, it would be to 
provide an overpass from the park to the beach. Of course, if the developer will have beach 
access and parking at Point Wells, an overpass from the park would be unnecessary. Downside 
of a park overpass would be blocking the view of some neighbors. Although a lower overpass 
could be possible, such as at Picnic Point. I have one ecological concern. I mentioned it to a 
Shoreline rep at the meeting. She said it was not in the scope of this work, but OK to bring it up. 
In recent years, maybe 5 to 7 years, there are bald eagles that fly south from Woodway in front 
of RBD over the water. There is more than one eagle, as some are younger (do not have all the 
white feathers yet), and some are older. Occasionally, we see more than one eagle flying at the 
same time. Usually they fly south past my place. Sometimes they circle above the bay just south 
of Point Wells. Yesterday one was flying in front of the park at 12:30. Later at 2:30, one was 
flying over the bay south of Point Wells. It is a real treat to see the big birds. Where else but 
Richmond Beach! It would be good if the Point Wells development would not affect nor harm 
the bald eagles. At the meeting, one of my neighbors commented that it would be good if the 
contaminated soil from Point Wells could be taken out by barge, and not taken out by truck on 
RBD. I agree. Barge traffic for soil removal or construction would be preferable to truck traffic 
on RBD. 195/196th street option. I was surprised that 196th was going to be used as the main 
street for truck traffic. Exiting Richmond Beach for years, the trucks have used 195th going east. 
Coming into Richmond Beach, my recollection was that the trucks came down (west) on 196th. 
195th is a wider street. I’m sure you will receive comments about this from others. When I used 
to use RBD to leave my house (mostly use 198th in recent times), I would normally drive up 
195th, not 196th. I don’t think this affects my. Thank you for the opportunity to comment. Thank 
you for all of the hard work you and your staff have done. Best wishes on the project. Mike 
Dorris  
 
Mike Dorris 
  



Point Wells Transportation Corridor Study 
Segment B (Richmond Beach Road) 

Workshop #2: Review of Proposed Design Options 
 
Glenn Davis  
Comments dated 4/4/2014: 
 
The developer claims to have a 20 to 25 year full construction build-out yet the transportation 
impacts for the EIS will only go 16 years out.  Not good enough.  The full range of impacts 
needs to be addressed in the EIS. 
Channelization needs to provide for the 20 to 25 years of large construction truck traffic.  Ever 
follow a concrete truck (even empty) going up a hill?  Need to identify the percent of truck 
traffic by type of truck during construction. 
The example shown of where a street was converted from 4 to 3 lanes appeared to have single 
family residential development on both sides of the street.  Segment B has a number of 
apartment and condominium buildings located on opposite sides of the street.  The Traffic 
Engineer’s need to site successful street conversions from 4 to 3 lanes through similar multi-
family development. 
Has anyone made traffic counts on the driveway for Meadowbrook Apartments?  There is a very 
short sight distance at this road approach.  Consider a left turn lane exiting the Meadowbrook 
apartments that would be protected by a traffic island that could be the beginning of a second 
lane going east uphill.  The close proximity of driveways on the opposite side of the street may 
make this impractical. 
See the rough sketch below 
 
 
 
 
 
Please consider a second eastbound through or truck climb lane between Meadowbrook 
Apartments and 8th Avenue NW. 
I think that this will probably be covered but it still got my attention when I heard reference to 
High Accident Locations.  The BSRE development has the potential to create a High Accident 
Corridor.  Potential mitigation needs to address safety measures other than just at the 
intersections. 
I am concerned with the risk associated with the preliminary channelization shown at the 
meeting for the north leg of the intersection at NW Richmond Beach Road and 15th Avenue NW.  
There are 2 houses on the east side of 15th Avenue NW located south of NW 195th Street whose 
access would be in the intersections right turn radius.  The Cities stated goal is that no Right-of-
Way will be required for mitigation.  Although the 2 houses on the east side of 15th Avenue NW 
located south of NW 195th Street would not need to be taken, their access would be impacted.  I 
am concerned about the risk of a lawsuit against the City if there is an accident because access 
was provided inside the controlled intersection.  What does the City Attorney think? 
I am skeptical that no field survey work has been done that can verify the feasibility of 
mitigation measures without requiring acquisition of access rights or Right-of-Way takes. 

Meadowbrook 
 N 



Segment A increases the impervious pavement.  With this will come requirements for 
Stormwater treatment and detention.  The City will likely be responsible for maintenance.  
Detention may be a small problem, however treatment alternatives need to be addressed in the 
EIS. 
  



From: Laura Phillips  
Sent: Thursday, April 03, 2014 12:19 PM 
To: Kirk McKinley 
Subject: Point Wells and Richmond Beach Traffic 
 
Hello Mr. McKinney- 
  
We live at 2440 NW 196th St. and will try to pop into the open house meeting at the library 
tonight. Unfortunately, with work and four kids, we haven’t had the time to attend meetings and 
fight for our neighborhood.  Truthfully, it is sad that our city officials have placed so much 
burden on a very small community.   
 
We feel the scope of the Pt. Wells project is too large of scale for the community. However, it 
became apparent early on that the city of Shoreline was committed to supporting the project with 
what has felt like a total disregard for current residents of Shoreline. It’s hard to imagine how 
such a narrow road as Richmond Beach Drive will handle the traffic. I've looked at the pictures 
online but those don't match the reality I observe each day as I walk my dog along that road!  I’m 
also concerned with the current plan of funneling all incoming and outgoing traffic onto 196th 
Street where my home is located.   
  
We scraped together the funds to buy our house at the top of our price range 7 years ago. We are 
both educators and have had make sacrifices to afford this home and this community.  Your plan 
of turning our street into a 3 lane road, funneling all traffic onto 196th will drastically reduce our 
quality of life in Richmond Beach and the value of our home. Because of our modest view of 
Puget Sound, we stretch our budget even more to pay Shoreline taxes. This was an informed 
choice we made because we love the schools and the Richmond Beach community.  However, 
Shoreline’s plan to degrade/devalue the neighborhood will end up costing us too much. 
  
Please reconsider forcing all traffic onto 196th and at the very least maintain the loop to share the 
load with 195th.  Please do not add stop lights in residential areas. We didn’t sign on to live on 
Meridian Ave, Hwy 99, 205th Street or any other main thoroughfare.  The taxes we pay suggest 
that we live in a quiet beach community.  We'd like to keep it that way!  
 
Thank you, 
 
Laura Phillips and Wendy Smith 
 
  



From: Susan Kinoshita  
Sent: Wednesday, April 02, 2014 8:35 AM 
To: Kirk McKinley 
Subject: Point Wells Project and Traffic on 15th NW 
 
Dear Mr. McKinley, 
 

In response to the Point Wells Transportation Corridor Study, I have the following comments 
and suggestions for 15th

·         The intersection at 15

 Avenue NW, north of Richmond Beach Road. Since this is the street I 
live on, I have intimate knowledge of the traffic issues facing this street. 

th NW and Richmond Beach Road needs to be remedied to make it 
easier to enter Richmond Beach Road from 15th

·         15

 NW heading south. Many vehicles either don’t 
stop at the four-way stop or only tap the brakes, making it difficult to find a break in traffic in 
which to enter the roadway. Also, during rush hour, it is difficult to find a break in traffic both 
directions at the same time. 

th

·         The speed limit on 15

 NW is now and will be a cut-through street for Point Wells traffic heading to 
Edmonds or any destination north, increasing traffic volume on this street. Roads should be 
configured to keep traffic moving on the main arterials and slow it down on side streets, so 
drivers will choose to stay on the main arterials rather than choosing cut-through, residential 
streets. 

th

·         Suggested traffic calming devices include: 

 NW is 25 mph. Because it is a straight stretch with no curves, most 
people travel 30 mph or faster. Speeding is a problem now, so adding the additional Point Wells 
traffic will create an even bigger problem requiring traffic calming measures. 

o    A sidewalk on the east side of the street, where there is now a walkway, to separate 
pedestrians from traffic and create better pedestrian safety. 

o   There are school children and at least one disabled person in a wheelchair, in addition to the 
many residents who walk this street, who use the crosswalks at NW 197th and NW 198th

o   Repainting the speed limit on the street pavement. 

, and it is 
imperative that they be able to cross safely. An additional crosswalk should be installed at NW 
201st. These crosswalks should be equipped with in-pavement lights or rapid flash beacons to 
warn drivers to stop for pedestrians. 

o   Narrowing the road. 

o   Landscaped curb bulbouts (see photo below). 

o   Installing radar speed signs (like the one on Richmond Beach Road) in both directions. 



o   Police enforcement. 

 

Thank you for your attention to this matter. 

 

Sincerely, 

Susan Kinoshita 

 
  



From: Patrick  
Sent: Monday, March 31, 2014 11:02 PM 
To: Kirk McKinley 
Subject: Point Wells Project 
 
Hello, 
 
I would like to submit my comments/concerns about point wells development.  I have lived in 
Richmond Beach for the almost 9 years and I can say for a fact that speeding up and down 
Richmond Beach Road is a big problem and is going to get worse if the Point Wells community 
comes to fruitation. Almost every day  on my way to/from work there is someone going up/down 
the hill at almost 40MPH, if not more. There used to be a cop hiding near the bottom of the hill 
in the middle of the day, rather than during peak hours. Now I don't see him so much. It's kind of 
a free for all. 
 
I am very concerned about my community, the safety of kids that play in the area, and cyclists 
that go up/down the hill. With the increased traffic that come from point wells, there is no other 
way around it that traffic will only get worse. 
 
One option I don't see in the designs is improving/widening the road ways towards edmonds, 
since this is a snohomish county project, point wells traffic should head towards edmonds. 
 
I would personally would like to see a 3 lane road with cycling lanes on both sides from the very 
bottom of Richmond Beach Road all the way to the east side of Aurora. Sharrows shouldn't be an 
option, as Richmond Beach Road is a very busy road, I know cars will not yield to cyclists, as I 
have seen cars not give cyclists 3 feet and as a cyclist have experienced multiple close calls with 
cars not giving me that clearance. 
 
A question I do have, is if the point wells project goes through and it ends up being Richmond 
Beach Road becomes there thoroughfare, who is going to pay for the road construction, 
maintenenace, water/sewer facilities, collect taxes and EMS services? 
 
Thank you for your time. 
 
A concerned citizen of Richmond Beach 
Patrick Paez  
  



From: Mike Dorris  
Sent: Friday, April 04, 2014 11:00 AM 
To: Kirk McKinley 
Subject: Richmond Beach Drive Comments and Questions 
 
Kirk, 
 
Thank you for the meeting April 3 at the library.  Thanks for the information at 
the meeting and Shoreline staff answering our questions.  I appreciate the great 
deal of work done on the project and the planned improvements for the community! 
 
As background, I‘ve lived in Richmond Beach since 1976 at 2633 NW 198th St.  
That’s 38 years this spring.  I’m at the corner of Richmond Beach Drive and 
198th.  I am the closest house to the Kayu Kayu Ac park.  The front of my house 
faces RBD.   I’ve been retired for a year and a half and have had the opportunity 
to observe traffic and activities on Richmond Beach Drive close to my house for 
many years.  I have some comments and questions. 
 
Likes and Dislikes: 
 
Vehicle speeding on Richmond Beach Drive (RBD) is a problem.  I believe the speed 
limit is 25mph.  The closest 25 mph speed limit sign is on 196th.  Many of the 
vehicles seem to be going much faster.  I would like to see some improvements to 
reduce speeding.  These could be bumps or a device that shows vehicle speed like 
the one on Richmond Beach Road.  Since the vehicle speed sign on Richmond Beach 
Road went in, I notice that most vehicles slow down to or close to the 30 mph 
limit on that street.  I asked about speeding at the meeting, but there didn’t 
seem to be any improvements to address this.  More speeding concerns below. 
 
Combined with the vehicle speeding, are a couple of other items.  North of 198th, 
there is an incline and there is visibility for only about 2 blocks.  Cars 
traveling south are coming down the hill and tend to go faster.  Just north of 
198th  on west RBD is the entrance to the park.  At times there is a lot of 
pedestrian and vehicle traffic to the park.  There is mix of pedestrian traffic:  
adults, adults with babies or young children, older children, adults with dogs, 
and elderly.  Vehicles are cars and trucks.  Most of the vehicle traffic leaving 
the park heads south on RBD.  However, some vehicles turn left to go east on 
198th, or do a u turn to go north on RBD.  To do so the vehicles cross both lanes 
of traffic on RBD. The plan shows a cross walk in front of my house to the 
planned sidewalk on the east side of RBD.  So pedestrians and pest will be 
expected to cross RBD at the crosswalk.  I think the crosswalk (and sidewalk) is 
a good proposed improvement!   In the summer, some of the older kids skateboard 
down on 198th.  198th is steep, and they go onto RBD at the end of the 198th 
hill.  This is very dangerous, and more so with speeding traffic on RBD.   When I 
first moved to Richmond Beach and for many years, I would leave my house by 
driving from my driveway on 198th west on 198th to the stop sign on RBD and turn 
south on RBD.  In recent years, I changed because of the speeding on RBD.  
Instead, I usually go east up the hill on 198th.  Last summer I had some tall 
shrubs removed from the south of the east RBD shoulder to improve the sight line 
for folks turning south off 198th to RBD.  So this is just a concern about risk 
of accidents with speeding vehicles on RBD, particularly adjacent to the park.  
Please think about restricting exiting from the park to south on RBD only to 



avoid crossing RBD with oncoming traffic.  Please think about improvements to 
reduce speeding on RBD. 
 
I asked about large trucks or truck tractor rigs going east on the side streets: 
199th, 198th, and 197th.  The Shoreline rep said that would be illegal and we 
could report that if it occurs.  These streets are narrow and some of my 
neighbors park their vehicles on the shoulder of the street.  Also there is some 
pedestrian and pet traffic on 198th to the park.  These are not good streets for 
large trucks to be using to go east. 
 
The shoulder on the west side of RBD is wide from 198th south to about 196th.  
Across from me, the shoulder is used for parking during the nice weather.  Some 
folks park on the shoulder and visit the park.  Some folks park on the shoulder 
to enjoy the view.  It is one of the very few places one can park close to the 
water, and enjoy a view of the water and Olympics.   The shoulder is also very 
heavily used in the winter on the rare occasions we have snow because neighbors 
on the steep hills cannot get in or out on the hills.  The parking in the park is 
very limited. More parking spaces at the park might be an option, but we don’t 
want the park to become a parking lot.   Also the shoulder is used by trucks for 
staging work.  For example, there has been repairs done at the park in the last 2 
days.  There were a number of Shoreline vehicles and contractors who parked on 
the shoulder.  The Shoreline parks maintenance crew uses the shoulder to park  
their truck and trailer every 2 weeks when they mow the park lawns.  The wide 
shoulder immediately south of the park also allows vehicles leaving south from 
the park some transition space to merge into RBD in case traffic from north is 
heading south on RBD.   I’m not entirely clear on the plans, but my understanding 
from the plans at the meeting is that the width of the shoulder would be reduced 
considerably.  My recollection from the meeting was a reduction to 5 feet.  5 
feet  is not wide enough for parking or staging.  The need for parking on RBD 
will not go away.  If the shoulder is made too narrow, it will force the vehicles 
to park on the side streets which are very narrow:  199th, 198th and 197th.  The 
parking problem doesn’t go away, it will just move to other streets.  Please keep 
the west side RBD shoulder a reasonable width so that it can be used for parking. 
 
The plans have the city right of way below my house used for a side walk.  I 
think this is a good idea so long as I don’t lose any of my property.  On the 
west front of my property facing RBD,  I have a large rockery, with 35 year old 
espaliered apple trees that I don’t want to lose.  One concern again is about 
parking.  In the summer, many times there are one to 3 cars that park on the city 
right of way (currently shoulder) area for access to the park.  I assume that if 
this becomes a side walk, vehicles will not be allowed to park there.  This is 
not a problem for me personally, because my driveway on 198th and I have adequate 
parking in my driveway and garage or very occasionally on the 198th shoulder.  My 
concern is about removing this parking area along with narrowing the shoulder on 
the west side of RBD so that it is no usable for parking.  Thus either 
eliminating needed parking and/or forcing it to side streets, which is not 
desirable. 
 
There may be drainage issues adjacent to the city right of way planned for side 
walk and amenities.  My downspouts from the south of my house drain to below my 
rockery into a French drain.  When I removed the shrubs on the south of the right 
of way, I discovered my neighbor to the south has run his drain so that if flows 



onto the south right of way in front of my house.  I have no plantings on the 
city right of way. 
 
At the meeting, one of my neighbors said it would be nice to underground the 
wires on RBD.  I agree.  In front of my house there is a pole and it has 8 wires 
(including 3 support wires for the pole) with 5 going south on RBD.  Across RBD 
on the west, although there are no houses, there is a pole with 7 wires (3 
support) and 4 going south on RBD.  The development plans have some nice features 
for the street, but the wires make RBD look like an industrial area.  Wires north 
of 198th were undergrounded some years ago. 
 
One of the alternatives has designated bicycle lanes.  There is very little 
bicycle traffic on RBD and in the area.  The lack of bicycle traffic may have to 
do with the steep hills and other factors.  I think designated bicycle lanes make 
sense where this is a lot of bicycle traffic and or bicycle and vehicle 
congestion.  However, I think it is a waste of resources to provide designated 
bicycle lanes were the bicycle traffic is minimal.  I oppose the bicycle lanes.  
The space is better used for other purposes. 
 
The other alternative without bicycle lanes was 3 vehicle lanes.  I don’t 
understand the value or see much value of 3 vehicle lanes.  There are very few 
places to turn west off RBD.  The park would be one of them.  However, it is rare 
that north traffic into the park holds up north traffic on RBD to get into the 
park.  Rather than 3 vehicle lanes, (and rather than 2 bicycle lanes) a better 
use would be to maintain a wider shoulder on west RBD so that the shoulder can be 
used for parking.  As I look out my window there is another truck parking on the 
west RBD shoulder.  It was doing something at the park. 
 
It seems like most of the plans benefit the Point Wells developer in one way or 
another.  Here is a suggestion that would mostly benefit the Richmond Beach 
community.  When the park was in planning there was discussion of an overpass to 
the beach.  Currently there is no beach access, except to walk down the hill in 
front of the park, cross the tracks, and climb down the boulders to the beach. 
This is illegal.   On a recurring, but unpredictable basis the Burlington 
Northern and Santa Fe railroad police park on the west shoulder of RBD (in front 
of my house) and ticket all who they identify as having crossed the tracks (very 
attractive young females may get warnings).   There is no beach at high tide, but 
at medium or low tide there is a great, sandy beach in front of the park to Point 
Wells.  If the Point Wells developer wanted to do something nice for the 
community, it would be to provide an overpass from the park to the beach.  Of 
course, if the developer will have beach access and parking at Point Wells, an 
overpass from the park would be unnecessary.  Downside of a park overpass would 
be blocking the view of some neighbors.  Although a lower overpass could be 
possible, such as at Picnic Point. 
 
I have one ecological concern.  I mentioned it to a Shoreline rep at the meeting.  
She said it was not in the scope of this work, but OK to bring it up.  In recent 
years, maybe 5 to 7 years, there are bald eagles that fly south from Woodway in 
front of RBD over the water.  There is more than one eagle, as some are younger 
(do not have all the white feathers yet), and some are older.  Occasionally, we 
see more than one eagle flying at the same time.  Usually they fly south past my 
place.  Sometimes they circle above the bay just south of Point Wells. Yesterday 



one was flying in front of the park at 12:30.  Later at 2:30, one was flying over 
the bay south of Point Wells.   It is a real treat to see the big birds. Where 
else but Richmond Beach!   It would be good if the Point Wells development would 
not affect nor harm the bald eagles. 
 
At the meeting, one of my neighbors commented that it would be good if the 
contaminated soil from Point Wells could be taken out by barge, and not taken out 
by truck on RBD.  I agree.  Barge traffic for soil removal or construction would 
be preferable to truck traffic on RBD. 
 
195/196th street option. 
 
I was surprised that 196th was going to be used as the main street for truck 
traffic.  Exiting Richmond Beach for years, the trucks have used 195th going 
east.   Coming into Richmond Beach, my recollection was that the trucks came down 
(west) on 196th.  195th is a wider street.  I’m sure you will receive comments 
about this from others.  When I used to use RBD to leave my house (mostly use 
198th in recent times), I would normally drive up 195th, not 196th.  I don’t 
think this affects my. 
 
Thank you for the opportunity to comment.  Thank you for all of the hard work you 
and your staff have done.  Best wishes on the project. 
 
Mike Dorris 
 
 
 
 
 
 
 
 
  



Subject: Point Wells  
From: Joyce Taibleson  
To: Kirk McKinley  
CC:  

Dear Mr. McKinley,  
 
It does not seem safe to have only one ingress and egress from Point Wells 
 
with the high density population and development.  If there is an MVA (motor vehicle  
 
accident), landslide, fire, or earthquake, there will only be 1 road out for thousands of cars. 
 
Even 4th of July celebrations could be a mess due to TRAFFIC and a mass exodus 
 
up one road. 
 
 
There is NO GOOD REASON that a BRIDGE could not also be built to Woodway, 
 
so cars can exit Woodway Park Road to 104--the largest road to I-5. 
 
If a bridge can span lake Washington and even the railroad tracks in Richmond Beach , 
 
then a 4 lane bridge can be built from the other end of the Point Wells development 
 
to Woodway.  There needs to be 2 points of exit in case of an emergency. 
 
Safety first, not lining the pockets of the developers! 
 
Please be responsible and accountable; this is common sense.   
 
The shoreline is eroding and the water levels are rising due to climate change, as well as 
 
 more 
 
extreme weather patterns.  This development needs to be safe for people and for the  
 
environment. 
 
Thank you for your time. 
 
Feel free to contact me. 
 
Joyce Mauk Taibleso 
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MEMORANDUM  

DATE: April 1, 2014 

TO: Kirk McKinley, Transportation Planning Manager 
City of Shoreline 

FROM: Michael J. Read, PE, Principal 
 TENW 

SUBJECT: Point Wells Transportation Corridor Study 
Preliminary Scoping Comments 

 TENW Project No. 3326 

This memorandum provides a preliminary series of comments on scoping/analysis relationships 
of the Transportation Corridor Study (TCS) workshops that the City of Shoreline and the 
Applicant (BSRE) have been conducting during the past several months.  These comments are a 
highlight of key issues and analytical relationships developed during participation in the 
workshops on behalf of the Innis Arden homeowners association, The Innis Arden Club Inc.  
They do not represent a final set or all inclusive list of issues, but are meant as a summary of 
issues presented or discussed to date in the workshops that both the City and BSRC should 
include in the TCS for Point Wells. 

Secondary Access 
Irrespective of roadway capacity, general public benefit, and basic transportation planning 
and engineering principals that should be addressed in the TCS related to secondary access, 
a fundamental flaw in the CountyÊs original approval determination and the ApplicantÊ project 
is the failure to fulfill the basic requirement of secondary access for fire and emergency service.  
In every workshop sponsored to-date, I have made this comment to numerous City staff and 
through written input on boards, handouts, etc., that regardless of which jurisdictional code is 
applied to the Point Wells development (Snohomish County or the City of Shoreline), either 
agency by reference adopts the fundamental components of the International Fire Code (IFC).  
The IFC, by reference, does not consider congestion, vehicle use of roadways, or other 
geometric allowances (i.e., number of lanes), other than to clearly state and require that any 
development over a maximum threshold of development activity must provide secondary 
access to serve the development.  Any secondary access must provide a minimum traveled 
way of 20 feet for fire/emergency vehicle circulation and response requirements over 100 
housing units.  The only exception to this maximum buildout is if a multifamily residential 
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development has „sprinklers‰ installed in all of the buildings/living units, and then no more than 
200 housing units can be served by a single access1. 

These IFC requirements cannot be waived or deviated unless the primary access provides two 
traveled ways a minimum of 20 feet wide in each direction that are separated by a planted 
median boulevard or median barrier (such that a collision along a boulevard or split roadway 
cannot „spill over‰ into the opposing lane).  Again, this fundamental requirement is not a 
function of capacity, congestion levels, etc., but is a basic core minimum safety requirement so 
that when simultaneous events occur within a specific area (e.g., vehicle collision that blocks 
traffic and a heart attack occurs beyond the blocking incident), each incident can be 
addressed.  This maximum threshold is an independent determinant and is utilized as an 
adopted verification so that above a certain point, simultaneous incidents can be responded to 
by fire/emergency personnel where they are expected to have a high enough probability 
beyond the underlying development thresholds identified in the IFC.  If these codes are not 
adhered to, then private insurance coverage is either not provided or cost prohibitive above 
the surrounding market, and jurisdictional liability is left wide open to challenge by any 
claimant under a wide variety of emergency response conditions. 

Minimum Roadway Section 
The City and BSRE have presented and allowed comment on numerous alternatives of various 
roadway sections.  Although a wide range of roadway sections have been presented as 
alternatives along Richmond Beach Drive (Segment A), only a preliminary set of options are 
presented for Richmond Beach Road (Segment B).  As a practical matter, I agree with the 
CityÊs general level of roadway capacity comparatives presented as examples existing in the 
City of Shoreline, but these basic minimum characteristics must be upheld in selecting and 
evaluating appropriate roadway cross sections.  I generally agree with the CityÊs statement that 
a minimum of 36-feet of roadway width (within curbs) should be maintained.  This section 
provides both through capacity and turning refuge/queuing along the roadway itself and at 
intersections.  However, additional width beyond this minimum should be assumed to improve 
sight lines, provide for a parking lane between intersections, etc., and if the arterial is 
expected to carry a minimum of 12,000 daily vehicle trips, then it should reflect the other 
existing arterial widths in the community along Richmond Beach Drive (i.e., no less than 40 
feet in roadway width) to provide an equivalent level of services as other Shoreline arterials.   

There should be no consideration of reducing the arterial capacity along Richmond Beach 
Road to serve Point Wells (i.e., re-channelizing the roadway to a 3-lane section) because the 
forecasted demand on the roadway requires at least four lanes if not more to address turning 
demand and safety needs along the commercial section from 8th Avenue NW to 3rd Avenue 
NW.  In utilizing the CityÊs existing comparative relationships, with Point Wells this segment of 
Richmond Beach Road would be equivalent to daily traffic levels currently experienced along 

                                            

1  Source:  International Fire Code, Appendix D, Section 106.1 and 106.2. 
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Aurora Avenue N (SR 99), a regional intercity arterial.  With Point Wells, Richmond Beach 
Road would experience traffic levels in excess of 30,000 daily vehicle trips, and therefore 
require right-of-way acquisition beyond the intersections to serve the Point Wells development 
(i.e., a minimum 5-lane section).  As right-of-way cannot be obtained for arterial widening, 
additional traffic modeling/queuing analysis should be considered beyond the standard „LOS 
calc‰, to identify a more realistic „lower threshold‰ for the Point Wells development that cannot 
be exceeded (below the current 942 p.m. peak hour and 11,587 ADT identified from 
previous threshold analyses and referenced in the City/BSRC Memorandum of 
Understanding). 

Study Assumptions 
Other general study assumptions that have been presented briefly in the workshops that require 
further clarification and diligent peer review include: 

 Trip Distribution  the initial presentation seems rudimentary and not based on a gravity 
model or consistent with recent City modeling efforts. 

 Growth Factoring  a 0.25 percent per year background growth assumptions seems 
low comparative to other built community growth projections we have seen throughout 
the Puget Sound region. 

 Corridor Progression  currently, there is no interconnection between signals along the 
Richmond Beach Road corridor, nor are they warranted in the future with „known‰ 
buildout based on current City planning.  As general traffic levels would increase more 
than 50 percent along many segments of the corridor due to the Point Wells project, 
an integrated and coordinated signal control system along the arterial that serves the 
community should be a minimum requirement to progress traffic flows with the 
development irrespective of „LOS‰ determinations.   

 



From: Ginny Scantlebury  
Sent: Thursday, April 10, 2014 12:17 PM 
To: Kirk McKinley 
Subject: Here are additonal comments for the Point Wells Transportation Study 

 

Kirk – here is another letter from us with comments re:  your transportation corridor study.  In addition 
to this letter, I wanted to put in writing something we discussed at the Thursday night meeting at the 
Richmond Beach Library.  You mentioned that your study “assumes” that Richmond Beach residents 
only go North through Edmonds (mostly through Woodway) 20% of the time.  I told you that that was 
certainly incorrect for my husband and I AND many other residents who belong to Harbor Square 
Athletic Club and frequent other businesses in Edmonds.  In the case of our family, we go to Edmonds at 
LEASE 40% of the time on a daily basis.  Please put this into your mix.  Your figures  make me think that 
an assumption was made with no real evidence. 

Ginny Scantlebury 
Shoreline, WA  98177 
  



BSRE/Perkins+Will have proposed a rail station and increased bus transit as a solution to the 
increased emissions, noise generation, energy use and GHG pollution generated by the clean 
up, construction and eventual occupation of Alternatives 1 &2.  Unfortunately, the reality is 
that Sound Transit has no plan for a rail station at Point Wells.  Increased rail freight traffic has 
interrupted Commuter Rail Transit due to increased mudslides during winter months.  The 
solution of another track on pilings offshore will not work. In addition, Metro Transit has been 
eliminating routes to Richmond Beach since 2002 in its budget woes. 

The timeline for BSRE/Point Wells is stretched over 2-3 decades.  End of project/build out 
transportation, utility and social infrastructure issues relating to the residential community of 
Richmond Beach and identified traffic corridors through Shoreline will have to be finished first 
just to allow for increased construction traffic. 

Alternatives 1 & 2 require a second road access route.  Both Snohomish and King County 
development criteria prohibit more than 250 ADT (average daily trips) on a dead end road.  If 
neither a road from Edmonds nor down the slope from Woodway are feasible, then the only 
other way in  is  and out is through a tunnel. 

The TCS  (traffic corridor study) being conducted by Shoreline imagines that the majority of 
Point Wells traffic will access SR99 three miles away at 185th, the site of the Fred Meyer Center.  
An alternative would be to build a 1.5 mile tunnel from  SR99/104 via Firdale Avenue between 
the 244th and 238th block as the major access and utility route to Point Wells.  The tunnel would 
be exclusively controlled by Snohomish County thus putting an end to the interlocal difficulties 
of single access through Richmond Beach and inadequacies of infrastructure on the fringes of 
development.  Children would attend Edmonds schools. 

Costs of transportation and utility mitigation during construction alone using a tunnel would be 
less than retrofitting the present transportation corridor through Shoreline plus mitigating 
social services. 

Thank you considering this important traffic option. 

 

Ginny Scantlebury 
Shoreline, WA  98177 
  



 

From: Woody Hertzog  
Sent: Tuesday, April 08, 2014 9:54 AM 
To: Kirk McKinley 
Cc: Dick Kink 
Subject: Richmond Beach Preservation Association attached letter regarding Point Wells Traffic revision 
Study 

 

Mr. McKinley, 

  

Please review the attach position letter and include it in all documentation for the above referenced 
traffic study.  We welcome your comments and should you desire to meet and discuss the contents of 
our letter just contact us. 

  

Thank you, 

  

  

Elwood W. Hertzog 

President 

Richmond Beach Preservation Association 

 
 

  



                                       Richmond Beach Preservation Association 
                                                         19711 27th Ave NW 
                                                        Shoreline WA 98177 
 
 
April 8, 2014 
 
 
 
Mr. Kirk McKinley 
Transportation Planning Manager 
City of Shoreline 
17500 Midvale Ave N 
Shoreline WA 98133 

 

Dear Mr. McKinley 

Thank you and fellow staff for the time and effort that went into the Traffic Corridor Study open house 
on April 3rd.  It appears from the number of attendees, the city received a lot of input and concerns 
related to potential Pt. Wells traffic. 

This is obviously a very emotionally charged topic as none of our neighbors want their quality of life to 
be impacted by the potential Pt Wells development.  Unfortunately, when development occurs at Pt 
Wells, it will change the character and traffic patterns in the neighborhood. 

The question then becomes, “How many people will be affected?” 

The Richmond Beach Preservation Association stands by our previously submitted position as set forth 
out in our February 24th and March 27th letters and requests the city adopt the proposed traffic design.  
Designating NW 196th Street as the main east west corridor is the most logical design for two very 
important reasons: 

1. It moves the traffic to and from Pt Wells in the most direct and expedient route. 
2. It has the least impact on the overall neighborhood. 

The NW 196th Street design does put the Pt Wells traffic impact on those approximately 20 residences 
on NW 196th Street between Richmond Beach Drive and 24th Ave NW.  However, the proposed 
alternative of a NW 196th Street “in” and NW 195th Street “out” would directly impact an additional 56 
residences ( almost 3 times as many residences ) – for no added benefit other than to “share the pain.”  
NW 195th Court, “the bridge,” is the only access for the 32 homes on 27th Ave NW, effectively making it 
the largest single “driveway” along Richmond Beach Drive. 

Additionally the residences south of NW 195th Street would be secondarily impacted as well further 
increasing the number of affected residences. 



As noted in our February letter, mitigation can be focused on this stretch of NW 196th Street to lessen 
the impact of the traffic.  Additionally, the majority of the residences have an additional alley access to 
reduce dependence on NW 196th Street to access the property. 

Mitigation measures such as vegetation sound barriers and alley access improvements, would help to 
reduce the affects of the Pt Wells traffic on the residences on this stretch of NW 196th Street. 

Accordingly, we request the city minimize the overall impact of the proposed Pt Wells on the Richmond 
Beach neighborhood by selecting the NW 196th Street option and focus mitigation on those property 
owners directly affected.   

 

Sincerely,  

 

 Elwood Hertzog 
President 
Richmond Beach Preservation Association 

  



Subject: PW TCS Segment A - Open House at RB Library (4/03/2014) materials and exhibits  
From: Kirk Harris  
To: Kirk McKinley  
 

Kirk, et al. 

 

I have uploaded each of the new exhibits presented at the added Open House to DEA’s external FTP site 
for download.  Only exhibits for Segment A were updated and presented at this Open House.   It is 
anticipated that these materials will be added to the City’s website. 

 

Included in the folder in PDF format: 

·         Updated RBD concept (196th to City limits) 
·         Updated 196th concept (RBD to 24th)  

 

The file sizes range in size from 4MB to 7MB, therefore please download the documents from the FTP 
site prior to opening them.  

ftp://ftp.deainc.com/Shoreline/TCS%20Open%20House/ 

 

Thank you. 

-          Kirk 

 

Kirk Harris, PE, PMP | Senior Associate / Project Manager 

David Evans and Associates, Inc. | Transportation 

 

ftp://ftp.deainc.com/Shoreline/TCS Open House/�
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1.  Richmond Beach Drive - Segment A  
 

Comments and Suggestions: 
 
 
From Map 
 
Preliminary Concept Design - NW 196th Street 
 
-RBD to 195th is sharper turn than 196th 
-Continue sidewalks down RBD south of 196th - still safety issue 
-Keep traffic on 196th. Don't split up between 196th and 195th 
-Prefer design as proposed with curb preventing south traffic here (@RBR and 196th) 
-Don't like design with curb diverting onto 196th - trucks can't handle, too steep 
-Make this a toll road to minimized going and coming from the development 

-With proceeds to residents who are impacted (i.e. 196th gets a big cut) 
-Need second outlet for Point Wells 
-How about a tunnel through Snohomish since they approved the project 
-Development of this magnitude should require another road in/out 
-Blocked the development, I chose a rural location and now the 'dense city' is coming to us. 
-196th too steep for trucks between RBD and 26th- especially in bad weather 
-Car exiting park on 196th handle anticipating traffic 
-What about access road along RR from Edmonds? 
-Make 196th one way west and keep 195h two lanes 
-One way loop traffic less noise, less congestion 
-Make 196th one way west and 195th one way east 
-What about access through Woodway 
-Noise concern from uphill large vehicles, can this be mitigated? 
-Don't create an island of traffic.  [No] one way 
-Currently many people walk in the middle of this road (@ 196th and 26th) 
-No bike lanes only a few bikes 
-Make 196th and 195th one way each way to control traffic 
-Please if any development, make this one way 
-Don't need bike lanes, don't have demand, reduce lane width instead 
-Encroachment on driveway front yard, 100 years old trees and roses 51 years old 
-Concern about exiting driveway - what can make it safe? 
-Improvement desired 
 -Noise mitigation 
 -Undergrounding wiring 
 -traffic flow changes up the hill all the way to I-5 
-If use, 195th will need noise mitigation as homes are close to street (especially the older houses) 
-I require street parking if use 195th 
-How much commute time will development add? 
-One way 196th west 
-So many people speed here, unsafe even to get mail 
-Concern about current drainage on this alley - trees are helping right now 
-One way 195th eastbound 
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-Please do not make 195th pl the arterial for a road through Woodway 
-Keep main flow out traffic on 195th not 196th, already sidewalks 
-196th local traffic only 
-Make 195th main arterial which has been for 100 years with a sidewalk already in place 
-Don't make 196th main road. Consider loop around triangle 
-What is going to slow cars per minute down? Speed bump? Round about? 
-Concern about impact to historic features on this building  (House @ corner of 24th and 196th) 
-Roundabout at the intersection of 24th and 196th and 195th 
-Prefer no stop light at 24th and 196th 
-Most direct route is 196th. [Don't] make 195th arterial 
-Stop sign will impede and cause noise  
-Concern about driveway exit if parking eliminated, would support light at 24th 
-Bike lanes not as necessary for bikers now (steep). The traffic west goes faster and pick up seep (slope) 
 
  
Preliminary Concept Design - Option 4 - Developed 
 
-Older homes on 195th are so close to the road - Will need noise mitigation 
-Share the traffic one way each way 
-Make 196th one way and 195th the other. Share the burden and keep density lower on 196th 
-Limit traffic to 196th, keep 195th residential 
-Bury wires, update national gas 
-Retaining wall needed behind sidewalk (@26th Ave NW) 
-26/24th no cut through, traffic calming 
-No cut through, traffic calming (@197th and RBD) 
-No cut through to Edmonds, 24th and 23rd no map! 
-Preserve alley and fences and trees. Do not encourage cut through by closing 198th or 197th  
-Bury the overhanging wires on both sides of RBD 
-No cut through, traffic calming (@198th and RBD) 
-This is only 1.5 cars wide (@199th) 
-If you are increasing street traffic, give us some sidewalks 
-Put up a berm. Thos street is not wide enough. (@199th) 
-Close off 199th from the west off of RBD 
-Show the public a dynamic traffic model. A static model is insufficient 
-Shoreline should pay for 3D animation of peak hour traffic volumes... 
-We only need a 5 feet sidewalk 
-If parking is not needed by residents then would be nice to bike and have one sidewalk 
-Lawyers from Woodway stop the whole Pt. Wells project 
-5" sidewalk, no bike lanes 
-Option 4B - No bikes on Street only sidewalk, Shift road onto pump/Kayu property west, shift wall 
-Jet Packs 
-Build a road up 205th 
-Build a tunnel from Pt. Wells to Firdale village 
-One way out of Pt. Wells, and one way in. RBD 2 way. Add road north to Edmonds. 
-BSRE should be required to provide a 2nd road out of Pt. Wells and I can't see any other jurisdiction 
except  through Woodway. 
-Add a road north to Edmonds west of RR tracks to join 104th at Pine Street 
-Peak hour traffic signal exiting development 
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From Note cards 
 
-We need sidewalks on both sides of the street all the way along RBR to the North and south past the 
bridge at NW 196th St 
 
-There should be stronger consideration to alleviate the anticipated traffic flow on 196th St. If 196th 
stays as a two lane road, the increase traffic could be mitigated with alternative options 
 
-I believe consideration should be given to existing residents/homeowners so we don't need to provide 
bicycle lanes, etc at the expense of the residents 
I see the lack of sidewalks on all these non arterial and arterial roads is going to be a major problem. 
Shoreline is a town of walkers and no sidewalks on 8th/3rd/200th is a major hazard. There is also added 
issue of increased traffic on all the cut-through on non arterial/sidewalk free areas. For example - 
3rd/202nd/5th/205th. 
 -205th between 3rd and 8th 
 -3rd/200th to 5th/6th to 8th 
 -195th 
These areas are walked/used by large amount of people daily and the impact of the increased traffic is a 
serious safety concern. 
 

-This would be too much traffic for 196th and RBR. There needs to be another access from the north 

1. Remove bike lanes 
2. Sidewalk s on both side of RBR 
3. One way on RBD going south by bridge 
4. One way west on 196th 
5. Make 196th local access road for residential traffic south of 196th 
6. Block southbound traffic on RBD at 196th to keep traffic volume away from bridge 
7. Remember the bridge is to 'driveway' for 31 homes and 60+ cards 
 
-Not necessary to have bike lanes on 196th because having lived there for 13 years we almost never see 
bike riders 
 
-One way traffic only out of 205th in at 116th.  
 
-We frequently go north on RBD to go to Edmonds and beyond. I am not sure how that affects all this. 
But I know a lot of residents do that 
 
-3 Lane roadway instead of bike lanes. The big issue is the amount of traffic - do anything to move it 
smoothly 
 
-Make 196th main east/west arterial for Pt. Wells keeps traffic concentrated and preserves the most 
residential environment 
 
-Recommend 3 lanes: similar traffic is at 175th meridian and they have 3 lanes. 2 lanes will bottle neck 
traffic. 
 



Page | 5 
 

-Block southbound RBD traffic at 196th to avoid congesting the driveway/bridge of the 32 residences. 
 
-Make the intersection of 196th, 195th and 24th the main intersection to separate and combine 
residential and Pt Wells traffic. 
 
-Install a sidewalk on west side of RBD for safety purposes for pedestrians to access Kayu Kayu AC park. 
 
-Make 196th the main east/west corridor for Pt. Wells traffic. 
 
-Keep all the in/out traffic going up and down 196th. Do not allow Southbound traffic from Pt. Wells to 
go south of 196th.  
195th court (the bridge) is the primary driveway for 32 properties and needs to be recognized as such 
 
-Please bury utility lines. Please share traffic load w/ 195th in 196th out 195th. Makes sense to share the 
burden. 
 
-Do away with biking lanes on RBR and 196th 
 
-This road 196th is not enough to handle the number of cars. Recommend a second outlet (Woodway) 
 



















































































































From: Sally Rockwell [  
Sent: Monday, April 14, 2014 10:16 AM 
To: Kirk McKinley 
Subject: Pt Wells "corridor" study 
 
 
Who coined the phrase  CORRIDOR? it gives the ILLUSION of space and access from 
one point to another. 
That is simply NOT true. 
Richmond Beach Road is not wide enough to accommodate the  CURRENT  traffic - 
there are no shoulders, no room for  sidewalks as it is. 
 
HOW can this project go through?   
How  did the planning get this far? 
Who’s getting the benefits, government? retailers? who? 
 
There is not enough space in Shoreline/Richmond Beach to get to Pt Wells without  
tearing up  and destroying existing yards, stairs, bulkheads, neighborhoods. 
Let them build a bridge from Edmonds if they want access. 
 
AND, our roads cannot handle the traffic involved in hauling away the existing 
tanks and other structures on Pt Wells. 
 
Thank you for adding this to the comments for Saving Richmond Beach. 
All the best, 
 
Sally Rockwell, CCN, PhD 
 

 

  



From: Geoffrey Nichols & Margaret L. Masar  
Sent: Monday, April 14, 2014 3:33 PM 
To: Kirk McKinley 
Subject: Point Wells comments/questions 
 
Regarding the State Supreme Court’s ruling that the Point Wells project was 
already vested — Why conduct an environmental review if the findings have no 
bearing on whether or not the project can go forward? 
 
Snohomish County will gain all the property tax revenue from the Point Wells 
development but the City of Shoreline and King County will be responsible for the 
costs of serving the housing development.  Is it possible for the City of 
Shoreline to vacate the street into Point Wells (Richmond Beach Dr NW) at or just 
before the King-Snohomish County line?  That would force Snohomish County to 
provide access to this “urban center” through their neighborhoods and 
constituents. 
 
—Margaret L. Masar 
Shoreline resident 

  



From: adleorocks  

Sent: Monday, April 14, 2014 4:13 PM 

To: Kirk McKinley 

Cc: slhawley@uw.edu; Jim Hughes 

Subject: Point Wells development traffic concerns 

 

Dear Mr. McKinley, 

I am very concerned about the proposed Point Wells development and transportation corridor through 

Richmond 

Beach and the increased traffic that we can expect along our peaceful roads, which pass within a few 

blocks 

of my house.  I have some questions that I have been unable to find answers to on the 

shorelinewa.gov/pointwells or shorelinewa.gov/tcs websites. 

1. Why is there no proposed plan to build a road through Snohomish County that would obviate the 

need for 

access through Richmond Beach/King County?  If it is their project it seems they should provide their 

own 

infrastructure.  The Segment A and Segment B "Options" do not seem to provide any alternatives in 

Snohomish county. 

2. What does Shoreline/Richmond Beach get out of this development project?   Do we get any tax 

revenue since it is our infrastructure that is being used?  Do we only get more traffic and hassle and no 

benefit?  This does not seem like a good tradeoff for us.  There are very few small businesses along that 

road so I do not believe an argument that says it will bring significantly more revenue from the increased 

traffic. 

3. If Snohomish county is trying to take advantage of us through making up their own zoning rules 

without consulting us, which is the impression I get from looking at the documents on the website and 

reading the newspaper, then why can't we just put in a big berm at the end of the road at 205th St. and 

say "the King country road ends here"?  Let them make their own road. 

Sincerely, 

Suzanne Hawley 
Shoreline, WA 98177 
(longtime Richmond Beach resident and professor at UW) 
  

mailto:slhawley@uw.edu


From: Rod Madden [mailto:rsmadden@outlook.com]  

Sent: Monday, April 14, 2014 9:05 PM 

To: Kirk McKinley 

Subject: Perhaps not so off the wall... 

 

KM, 

Has anyone in a position of responsibility considered doing nothing to facilitate the development of Pt 

Wells?  Wouldn’t that approach force limiting the scope, and perhaps influencing the developer to route 

through Woodway?  Think of the massive disruption that RB residents will have to endure during the 

construction and after…forever.  Why be influenced by someone offering to Pay for what simply serves 

them? 

Doesn’t anyone want to represent current Shoreline residents? 

 

Traffic:  (At the “Y”) 

Consider one way E. Bound on 195th so trucks and other traffic do not have to make a stop. 

Have 196th one way W. Bound with no stop at the bottom EXCEPT left hand turners, Right toward Pt 

Wells does not stop. 

I live on Apple Tree Lane (2th) and I realize I may have to wait a while to turn S.  but so what! 

I also own the “Historic”  Richmond Bch apartments on 24th NW and 196th and don’t see the one way 

issues as a problem’ 

Note:  The regulars at the Cabin Tavern will find a way to get there. 

 

Let me know if you read this…you do not have to agree! 

Rod Madden 

 

mailto:rsmadden@outlook.com


From: Dick Craig 
Sent: Monday, April 14, 2014 12:52:34 PM  
To: webmaster  
Subject: Feedback for City of Shoreline  
Auto forwarded by a Rule 

 
You have received this feedback from Dick Craig for the following page:  
 
http://shorelinewa.gov/government/departments/planning-community-development/planning-
projects/point-wells/transportation-corridor-study 
 
During the up coming study meetings - I hope you have taken under advisement the fact that 
Richmond Beach Road can oly hande so amny cars a day without beicomng a blocked road from 
Richmond Beach Drive to Aurora Ave. If the 3500 car trip load is reached - that will cause major 
delays all the way along Richmnd Beach Road. People now at times - during rush hour - have to 
wait for a few minutes to be able to turn across this main 4 lane road. How will this be addressed 
?  
 
Dick Craig 
 

http://shorelinewa.gov/government/departments/planning-community-development/planning-projects/point-wells/transportation-corridor-study�
http://shorelinewa.gov/government/departments/planning-community-development/planning-projects/point-wells/transportation-corridor-study�


From: Bob Edwards  
Sent: Wednesday, April 16, 2014 7:34 AM 
To: Kirk McKinley 
Subject: FW: Scanned image from MX-M753N 
 
I am unable to attend the Point Wells Transportation Corridor meeting tonight but 
wanted to share my comments and concerns. Attached is the comment form seeking 
feedback on the three and four lane options for Richmond Beach Road. As I 
mentioned, any reduction in lanes or capacity would be detrimental to the 
community and create traffic gridlock. Although I am not opposed to the 
redevelopment of the Point Wells property I am very concerned that the only 
access point to this massive development is through our neighborhood.  
 
Robert Edwards 
Richmond Beach resident for 18 years. 

  



From: Glenn Cannon  
Sent: Wednesday, April 16, 2014 9:09 AM 
To: Kirk McKinley 
Subject: Point Wells Transportation Corridor - NW 190th St, Richmond Beach Rd to 
8th NW 
 
Dear Mr. Mckinley, 
 
I have been unable to attend the workshops, but wanted to be sure that the study 
has included NW 190th St, between Richmond Beach Rd and 8th Ave NW. 
 
This short street has become a fairly major short cut to avoid the light at 8th 
and Richmond Beach Rd, particularly for going to the COSTCO area.  This increase 
has occurred with development in Richmond Beach over the pst decade, and from a 
development in Snohomish County off the east side of 20th NW just over the county 
line with about 100 homes (This Snohomish County community also uses Shoreline 
roads as their major access).  A Shoreline City road study a couple of years ago 
showed that the traffic on 190th was moderately heavy with more than 1000 cars 
per day.  Although the speeds seemed normal where they were measured, in the 
middle of the road bumps at the top of the hill, cars usually go faster 
approaching or leaving the downhill bump adjacent to our house.  This street is 
very narrow with no sidewalks.  There are a large number of Einstein students who 
walk this road with no protection.  
(As an aside, this road also should have been considered for improvements for 
safety of the students, but wasn't included in the plan to upgrade safety for 
Einstein students.)  
 
Proposal:  Either improvements for NW 190th (Richmond Beach Rd to 8th NW) should 
be included in the mitigations for the Point Wells study, or it should be made 
one-way, with a defined walkway on the hard surface.   
 
Many feel the one-way option should be done now.  It is an unsafe street for 
pedestrians.   
In addition, visitors frequently park on the road with part of their cars on the 
roadway making the road even narrower.  
 
Thanks for considering this small but important street for those of us who live 
there. 
 
Sincerely, 
Glenn Cannon 
Shoreline WA 98177 
  



From: Boni Biery  

Sent: Tuesday, April 15, 2014 11:21 PM 

To: Kirk McKinley 

Subject: Corridor Solutions 

 

Hi Kirk 

 

I have not been able to attend any of the Point Wells meetings, but would like to add my thoughts about 

mitigations for impacted neighborhoods.  As you know, Firlands Way has long been a cut-through for 

drivers going to and from the Park N Ride and many others by-passing the lights on Aurora.  So far, the 

changes on Aurora have not helped one bit.  I am looking forward to seeing what the changes at N190th 

will bring. 

 

In terms of the impact that Point Wells traffic increases, there are some common sense things that need 

to be done.  The primary one is for all of the through streets west of Aurora and between N 175th and N 

200th to have sidewalks installed on at least one side of the road.  For Firlands Way in particular and in 

light of the fact that the Park N Ride (unless the city finally decides to close N190th at Firlands) will see 

even more traffic than it does now.  It is time to seriously consider adding a sidewalk and large, 

alternating "bump-outs"  that are planted.  This would do many things:   

1. slow traffic on a far-too-heavily-used neighborhood street;  
2. provide some green space for a neighborhood an area that is without a nearby park: 
3. benefit both the Boeing Creek and McAleer Creek watersheds (Firlands Way is roughly the 

dividing ridge for the two);  
4. improve the City's tree canopy;  
5. help address the automobile pollution from Aurora;  
6. create a green business link, walking space for pedestrians to enjoy as they travel from the Park 

and Ride (no one walks along Aurora) 

Please add these thoughts to the list of mitigations to be considered.  Every neighborhood will be 

inundated with drivers scrambling for the fastest way to get somewhere. 

 

Thanks, 

Boni Biery 

 



Point Wells Transportation Point Wells Transportation 
Corridor Study
Wrap-Up Meeting
Review Proposed Designs for Richmond Beach Drive and Review Proposed Designs for Richmond Beach Drive and 
Richmond Beach Road

4/16/2014 Point Wells Transportation Corridor Study – Wrap Up Meeting
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Welcome and Introductions
• Quick housekeeping
• Agenda reviewAgenda review
▫ 6:30 – Open House
▫ 7:00 – Welcome, Introductions and Workshop Context

7 30 Presentation of Design Concepts▫ 7:30 – Presentation of Design Concepts
▫ 8:00 – Workshop Session 
▫ 8:50 – Report Back and Next Steps

 Adj▫ 9:00 – Adjourn

4/16/2014 Point Wells Transportation Corridor Study – Wrap Up Meeting
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Meeting expectationsg p
▫ Respect the time for others to participate
▫ New ideas and different opinions are a part of this 

process and discussion
▫ Please silence your electronics
▫ Keep time and on task▫ Keep time and on task
▫ “Table” discussions to keep the group moving

3
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TCS Process and Meeting Schedule

h d il 3Thursday, April 3
Additional Segment A Meeting @ Richmond Beach Library

(Except April 3rd)

4
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TCS Project Areaj

5

4/16/2014 Point Wells Transportation Corridor Study – Wrap Up Meeting



TCS Context
• Proposed redevelopment of Point Wells
▫ 3,000 +/- units, with commercial space3,000 +/ units, with commercial space

• Much input/controversy/discussion
▫ Community concern, city concerny , y
▫ State Supreme Court case result last week

• Snohomish County
▫ Final decision maker
▫ Draft Environmental Impact Statement (DEIS)

6
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Why a TCS?y
• BSRE required to complete a transportation study 

under the State Environmental Policy Act (SEPA)y ( )
• Allows City and community to work directly with 

BSRE
i i ll b l ll f d l• City Point Wells Subarea Plan calls for developer to 

fund TCS under direction of City

7
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City Goals for TCSy
• Provide opportunity for Shoreline community to 

participate
l i i i i• Develop transportation mitigation 

recommendations to inform SEPA process
• Ensure mitigation is reflective of community values • Ensure mitigation is reflective of community values 

and expectations
• Inform City Subarea Plan and Comprehensive Plan y p

amendments 
• Insurance policy

8
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Sequence of Actions
• 2011 – Letter of Intent, includes direction:
▫ TCS feeds Environmental Review
▫ Memo of Understanding (MOU)

E i t l R i  ▫ Environmental Review 
• 2013 – MOU – direction on TCS process (11,587 ADT)
• 2014 – TCS – Community Workshops to develop Mitigation
• 2014 – DEIS – Mitigation List  Incorporate TCS• 2014 – DEIS – Mitigation List, Incorporate TCS
• Yet to Come – Development Agreement, includes:
▫ Mitigation Agreement
▫ Phasing and Traffic Capg p
▫ Enforcement Mechanism
▫ Annexation

9
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How you can continue to weigh in
• TCS workshop series:
▫ 4 for Segment A (previously held)
▫ 2 for Segment B (previously held)g (p y )
▫ 1 for Combined A and B (tonight!)

• Spring/Summer public open house – tentative for mid June 
2014
B i  Sh li  Ci  C il  i  J   • Begin Shoreline City Council process – tentative June 23, 
2014
▫ TCS, projects, and mitigation

• Development agreement – Summer/Fall 2014• Development agreement Summer/Fall 2014
• Comment on the Snohomish County DEIS 
▫ Anticipated in Summer 2014

10
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What we heard – Overall
• Alternate access
• Quality of life

• Intersection configuration
• Speeding

• Pedestrian and bike safety
• Cut-through traffic
• Right of way  use

• Congestion
• Maintenance
• Phasing of improvements• Right-of-way  use

• Emergency vehicle access
• Driveway ingress/egress

• Phasing of improvements
• Underground utilities
• Parking loss

• Construction traffic
• Bus and mail service

Si ht di t

• Park capacity
• Trip distribution and 

traffic analysis

11
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• Sight distance traffic analysis



What we heard – Alternative Access

• Many comments from the public
• Concern about emergency/incident response• Concern about emergency/incident response
• SEPA scoping comments from City and public
• Tunnel and viaduct options proposed by community

12
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What we heard – Richmond Beach Drive
• Provide safe and comfortable pedestrian and bicycle facilities, 

including crossings.
• Minimize right-of-way  use and adjacent property impacts
• Maintain emergency vehicle access
• Concerns about bus and mail service blocking through trafficg g
• Underground utilities
• Keep landscaping low

Concern about ingress/egress to driveways• Concern about ingress/egress to driveways
• Parking and park capacity at Kayu Kayu Ac Park.
• Construction traffic and phasing

13
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What we heard – 195th/196th “Triangle”

• Minimize right-of-way  use and adjacent property impacts
• Traffic flow:Traffic flow:
▫ Share as current 2-way triangle
▫ 1-way couplet

F    t  (196th)▫ Focus on one route (196th)
• Provide pedestrian facilities on both sides to tie into existing 

Segment B facilities
• Provide safer pedestrian crossings at 196th/Richmond Beach 

Drive and 196th/24th 

• Intersection configuration – how will turns be made

14
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What we heard – Richmond Beach Road
4-Lane Roadway
• A major theme was pedestrian and bicycle safety – traffic currently 

adjacent to sidewalk  limited crossingsadjacent to sidewalk, limited crossings
• Speeding, both up and down the hill
• Difficult to turn from side streets and driveways
• High collision location at 3rd Ave NW• High collision location at 3rd Ave NW
• Key and busy business district between 3rd and 8th 
• Sight distance

L  R d3-Lane Roadway
• Concern about having to follow slow moving trucks or buses uphill
• Capacity and congestion concerns, specifically between 3rd and 8th

15

4/16/2014 Point Wells Transportation Corridor Study – Wrap Up Meeting



What we heard – Cut through routes
Key locations identified:
• Non-arterials

f h d h h f h f▫ Area east of Richmond Beach Drive, north of 196th, west of 
20th a major focus

▫ 190th, west of 8th
▫ 185th, 8th to Dayton
▫ 6th, south of 185th 

• Arterials• Arterials
▫ 20th, 15th, 8th, 3rd, Dayton, Fremont, Linden
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What we heard – Cut through routes
Concerns identified:
• Non-arterials

Restrict traffic thro gh areas here c t thro gh is ▫ Restrict traffic through areas where cut-through is 
anticipated

▫ Manage speeds and/or volumes as much as possible with 
traffic calming measurestraffic calming measures

• Arterials
▫ Improve pedestrian and bike facilities needed where traffic 

is expected to increaseis expected to increase.
▫ Manage speeds
▫ Turning movements at some intersections will become 

more difficult

17
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How was the input used?p
• Development of design principles
▫ See handout – 18 draft design principles for Segment A

U d t  id  id  d i  d f t  i l t ti▫ Used to guide corridor design and future implementation
▫ Reflects the intangibles that are difficult to show in a 

physical design
• Proposing adoption by council and inclusion in the • Proposing adoption by council and inclusion in the 

development agreement
▫ Add flexibility to mitigate impacts to existing 

improvements – budget includes replacementp g p
▫ Design will include extensive public involvement (property 

by property)
▫ Include crossings, pedestrian lighting, low-impact-

d l t/ t  t ffi  l i
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development/storm, traffic calming



Proposed Design – Segment A 
• Richmond Beach DriveRichmond Beach Drive
▫ 30-foot Roadway
▫ Striped as 2-Lanes with Shouldersp
▫ 8- to 10-foot Sidewalk on east side
▫ Amenity Zone on both sides

h• NW 196th Street
▫ 30-foot Roadway

St i d  2 L  ith Sh ld▫ Striped as 2-Lanes with Shoulders
▫ 6-foot Sidewalk on both sides
▫ Amenity Zone on both sides where possible
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Amenity Zone on both sides where possible



Proposed Design – Segment A (RBD)
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Proposed Design – Segment A (RBD) 
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Proposed Design – Segment A (RBD) 
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Proposed Design – Segment A (RBD) 
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Proposed Design – Segment A (RBD) 
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Proposed Design – Segment A (RBD) 
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Proposed Design – Segment A (RBD) 
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Proposed Design – Segment A (RBD) 
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Proposed Design – Segment A (RBD) 
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Proposed Design – Segment A (RBD) 
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Proposed Design – Segment A (RBD) 

31

4/16/2014 Point Wells Transportation Corridor Study – Wrap Up Meeting



Proposed Design – Segment A (196th)
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Proposed Design – Segment A (196th) 

33

4/16/2014 Point Wells Transportation Corridor Study – Wrap Up Meeting



Proposed Design – Segment A (196th)
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Proposed Design – Segment A (196th)
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Proposed Design – Segment A (196th)
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Proposed Design – Segment B (RBR) 
• Richmond Beach Road – Same Curbs, 3-LanesRichmond Beach Road Same Curbs, 3 Lanes
▫ Improves Pedestrian Safety
 Provides buffer to traffic
 Fewer vehicle lanes to cross

▫ Improves Roadway Safety
I  t i  i ht li Improves entering sight lines

 Separates left turns
▫ Improves Business AccessImproves Business Access
▫ Provides Bicycle Facilities
▫ Consistent with Neighborhood Traffic Action Plans
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Existing Roadway – Segment B (RBR) 
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Proposed Design – Segment B (RBR) 
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Typical 4-Lane Section
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Typical 4-Lane Section
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Proposed Design – Segment B (RBR) 
• 24th Ave NW24 Ave NW
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Proposed Design – Segment B (RBR) 
• 20th Ave NW20 Ave NW
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Proposed Design – Segment B (RBR) 
• 15th Ave NW15 Ave NW
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Proposed Design – Segment B (RBR) 
• 8th Ave NW8 Ave NW
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Proposed Design – Segment B (RBR) 
• 3rd Ave NW3 Ave NW
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Proposed Design – Segment B (RBR) 
• Dayton AveDayton Ave
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Proposed Design – Segment B (RBR) 
• FremontFremont
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Cut through routesg
• On-corridor mitigation at 

198th, 196th, 24th, and 9 , 9 , 4 ,
190th will be implemented 
with corridor improvements.
Off corridor mitigation to be • Off-corridor mitigation to be 
implemented in phases as 
needed.

• Most restrictive measures 
(shown to right) will impact 
residents’ access too
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residents  access too.



Off-corridor improvementsp
• Improvements will be made at intersections and 

segments where analysis shows traffic levels exceed City g y y
standards.

• On other streets identified as community concerns where 
traffic levels do not exceed standards  proportionality of traffic levels do not exceed standards, proportionality of 
improvements needs to be determined.
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Next Steps – Spring/Summer 2014p p g
• Incorporate comments from tonight
• Conduct City/peer review of traffic analysis
• Conduct additional traffic analysis, including additional 

City-wide impacts
• Consider nexus  proportionality  and phasing of • Consider nexus, proportionality, and phasing of 

mitigation to finalize mitigation package
• Public open house – tentative for mid June 2014
• City Council Action – tentative start on June 23, 2014
• Submit TCS results to Snohomish County
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Next Steps – Summer/Fall 2014p
• Snohomish County issues DEIS
• Planning Commission/City Council Comprehensive Plan 

revision
• Finalize Developer Agreement 

 Mitigation process, phasing, fundingMitigation process, phasing, funding
 Full TCS package
 Set trip cat – binding enforcement

A ti Annexation
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Questions/Answers
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Workshop Sessionp
• Foyer

 Richmond Beach Drive (Segment A)Richmond Beach Drive (Segment A)
 Cut through traffic

• Chambers
 Richmond Beach Road (Segment B)
 Off-corridor  mitigation
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Report Backp

• Reactions to proposed designs for:
▫ Richmond Beach Drive ▫ Richmond Beach Drive 
▫ Richmond Beach Road

• Continued input onContinued input on
▫ Cut-through traffic
▫ Off-corridor concerns
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Next Steps – Spring/Summer 2014p p g
• Incorporate comments from tonight
• Conduct City/peer review of traffic analysis
• Conduct additional traffic analysis, including additional 

City-wide impacts
• Consider nexus  proportionality  and phasing of • Consider nexus, proportionality, and phasing of 

mitigation to finalize mitigation package
• Public open house – tentative for mid June 2014
• City Council Action – tentative start on June 23, 2014
• Submit TCS results to Snohomish County

56

4/16/2014 Point Wells Transportation Corridor Study – Wrap Up Meeting



Next Steps – Summer/Fall 2014p
• Snohomish County issues DEIS
• Planning Commission/City Council Comprehensive Plan 

revision
• Finalize Developer Agreement 

 Mitigation process, phasing, fundingMitigation process, phasing, funding
 Full TCS package
 Set trip cat – binding enforcement

A ti Annexation
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Thank you!y

www.shorelinewa.gov/pointwells
www shorelinewa gov/tcs www.shorelinewa.gov/tcs 
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1.  Comments from Note Cards 
 
-Total Area 46'-51' variable w/o east amenity  
-Put sidewalk plus bicycle 8' on west side 
-Pedestrians and bicycles want sound view 
-Roadway doesn't have to be built up for sidewalk as it does for roadway 
-Use land from Kayu Kayu will bulkhead, not useful for anything but sidewalk. Area too steep for buildup 
for roadway 
-Bike lanes on both sides of a 3' lane road with businesses on both sides of RB Road is a disaster waiting 
to happen in the congested (already) area between 3rd and 8th NW 
-QFC<>Rite Aid and medical offices a left turn center lane will be extremely congested confusing and 
ultimately dangerous for all concerned. Please rethink this one! 
-Good Design, keep bike lanes off! Too much car traffic. 
-I like the design as proposed. Great Job! 
-Can King County and Shoreline annex Point wells so the tax revenues stay in the communities that have 
to provide access and bear the impacts? 
-Who will pay for the road changes/improvement? Who will pay for maintain roads? Why not a toll on 
the road from Sno? 
-Make the RBD end in a dead end 
-Can the City (County) buy it from developer and create a Magnusson park like place? 
On 196th just have 1 side with sidewalk so it doesn't cut in so much to people's yards. Lower mph on 
196th lower - better to insist on slower speeds even if high volume. No bike lanes. 
-The City of Shoreline has not done enough to fight this horrible project. Where has the City Council 
been? 
-The Richmond Beach Dr residents between 196th and 205th request a section of 39' maximum.  
-City Council, elected official all have failed us in Shoreline! I'm not surprised at results! 
-Would prefer 3 lane section of road for RBD NW. 4 Lanes would be too crammed and not enough space 
for pedestrians 
-What is the developer's price to go away? We will buy him out with public and private $ 
-Do not cut-off traffic to Woodway! 
-Keep design as proposed 
-Why not use shortest routes to redirect traffic back into Snohomish City and put the challenges where it 
belong? 
-Why spread the damage only further than necessary? 196th only. I like the current proposal, but have 
sidewalks on beach side of RB - have parking/bikes on west side 
-If 196th ends up being the only in/out (vs. sharing w/ 195th the burden) developer should give 1x 
payment of $100,000 per home to reimburse the loss of property value. limited to 2 blocks from 24th to 
RB Drive. 
-We oppose any plan reducing the number of lanes accessing the project. Prefer 4 lane option to the 
reduced 3. Also we would like to see a comparison of the 3 lane vs. 4 lane plan in regards to how long it 
takes to get through the area. (Project up to Aurora) 
-If traffic on 3rd from 205th to RBR increases pedestrian safety could be at much higher risk. Sidewalk 
expansion could do a lot to help 
-Should be crosswalks at every intersection of 196th and RBD 
-If you annex reduce my taxes 
-Light pollution at 15th NW and 195th and fumes with waiting traffic 
-We don not want any of your models 
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-Control trips/day by traffic light: 
 @RBD and 196th 
 @RBD and 195th 
 @196th and 195th 
 @196th and 24th 
Time the light to control the # trips/day from Pt. Wells up and down (1min/2min/light) 
Reason: Public Safety (in case they go to court) 
Ace up sleeve if they don't annex 
 
-I would like to have bike lanes on RBR. My husband rides this route every day. Would like to have 
sidewalks more pleasant/safer to walk on so a bike lane to provide separation from traffic would be 
great. 
-I don't like 15th NW and 195th Light 
-I believe you are mistaken. There is majority opinion that RBR should be 4 lane road! Not 3 lane. 
-Need a sidewalk on 196th across from RB Library-south side of 196th  
-Concerned with traffic on Fremont (between 185th and 175th) already very busy. Causing safety risk fro 
pedestrians, autos and bikers. Recommend sidewalks and mail boxes on both sides of street. 
-Another Point, there is already a great strain on 3rd NW and RBR from bus stops in front of Calvin 
church.  Buses going North already stop traffic trying to turn north from RBR - 3 lanes will halt traffic 
totally.  Huge liability for city. Also,  bicyclist will be in great danger of drivers straining to get through 
lights. 
-What exactly is being done to force Snohomish County to re-open an access to and from the site? And if 
nothing, why not? 
-With the increased traffic all of Shoreline's road will not comply with State and Federal laws re: 
disability access and will likely be sued for increased traffic and pedestrian unsafe conditions. 
-Appreciate the diverter @ 199th and 24th 
 1. Eliminate 199th to 24th or 20th 
 2. Eliminate 24th as cut through back to Edmonds 
-We like the concept of the diverter at 199th and 24th  
-What amount of time do you predict will take to drive from RBD to Aurora on I-5 once RB Rd is only one 
lane in each direction? There is already a "rush hour" and back up. Commute time is a big concern. 
-10 MPH on all roads 
-Question: When construction begins - developers should barge stuff out and in, instead of using RBR. 
They pay. 
-Don't wait to address cut through issues 199th/198th/197th. Train drivers from the start. 
-Suggest to make 199th a one way street heading west. This would keep cut through traffic from going 
up that street. 
-I live at the corner of 26th/197th. As part of the mitigation to improve safety, I would like to see the 
power lines be put underground. This will help improve my property value and ease the pain of this 
development.  
-Please do not wait for the cut through traffic to materialize in area east of RBD before instituting 
mitigation. Mitigation needs to be designed now and implemented during Phase 1 of the build out. 
-We cannot have a wait and see approach. 199th needs a deterrent  at the bottom where it connects to 
RBD. 199th is not a full size street - 2 cars of normal size can hardly pass under current conditions. 
-Can diverters on NW 199th be placed further west? Perhaps not a complete cutoff but something that 
would prevent A.M. left turns from RBR to 199th. 
-Why is there an "SB left turn restriction" on the west end of 198th; instead of 199th? 
 1. 199th is the first left for southbound traffic, not 198th. 
 2. 199th goes straight through all the way to 20th. 198th does not. 
 3. So a restriction on 198th won't have any if much effect. 
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-Traffic in entry point to I-5 freeway is - as of today- already packed at high traffic hours daily. How is it 
going to be when the numbers of residents in the area increased exponentially.  This project affects a 
greater area and families that surpasses what it has been considered so far. 
-Why can't we have a barricade at the bottom of 199th 
-199th, 198th, 24th NW down, this area would need drainage ditches filled in and sidewalks if we will be 
'diverting' cars to slow them down on NW 199th. Also: 'private' roads will need signs/help enforcing no 
parking in our dead-end cul-de-sacs and private drives-maybe 'local/resident access only' 
-At 199th, 198th, 197th, and RBD: no left turn SB from RBD. No right turn onto RBD from 199th, 198th, 
197th. 
-Make no left turn from S/B RBD on to 199, 198, 197th, otherwise you are forcing neighborhood traffic 
onto 196th and RBR, which will only make traffic worse. If neighborhood traffic can't go out using the 
existing roads will be maddening.  
-175th and Aurora @High School: The new traffic pattern doesn't work. For west bound traffic, the right-
through lane dumps onto a dead-end lane with inadequate merge distance. Recommendation: Make 
right most lane 'right turn only.' Have only one through lane west bound.  
-Concerned about traffic on 197th street and 198th. Idea show here might work to keep traffic on 196th. 
Still to much traffic on 196th though! Too many cars. 
-I appreciate some thoughts to 'divert; traffic however 199th is Richmond Beach is). In the snow we on 
26th Ave NW and 199th will be greatly impacted with diverters and massive traffic.  I also have concerns 
about school bus and transit routes  
-Pedestrians and motorist have been hit, injured and killed in this small corridor. How can it be made 
safer with all the multi-fold increase in traffic? 
-I have researched the law on closing a road and disagree that Shoreline could not close down or narrow 
RBD at 205th or require Snohomish County to provide access on the Snohomish County side. It is clear 
Shoreline is not protecting it s residents in this case. Please start.  
-Vehemently oppose 3 lane option for RBR - how will we pass slower truckers (construction) and buses? 
Needs to stay as 4 lane road.  
-What, if anything, has been considered regarding a 'Shuttle" - provided by developer - via bus and/or 
foot ferry or something - to cut down on traffic this neighborhood? This might be appropriate 
mitigation! 
-What if 'trip cap' is reached for before the developer has built up the project enough? What is current 
'trip count'? Our neighborhood can't handle this much!! 
-3 lane road all the way through RBD/185th 
-Extend 205th west to the water 
-Downhill on 196th, uphill on 195th, develop 195th as well! 
-Maximize the amount of land usage on west side especially Kayu Kayu hillside and metro plant pumping 
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2.  Comment from Maps 
 
-Complete 205th 
 
@21st Pl NW/23rd Pl NW 
-Traffic Circle 
 
@20th Ave NW and 204th 
-Chicanes or other traffic calming 
 
-May need street improvement on 199th between 24th and 20th since it is now the main way into the 
neighborhood north and west of 199th and 20th 
-There is a big pedestrian safety at this turn because you must walk in street. kids always walking to 
tennis courts, park, library and car go around corner too fast at 23rd and 198th 
-Do not block 197th, 198th and 199th to through traffic - many of us spend 40% of our daily trips going 
to Edmonds (we live at the bottom of RBR) 
 
@ RBD between NW 199th and 202nd Pl 
-Plan is extremely restrictive through this area. Could it be more restrictive on the borders instead to 
allow residents of the area to move more freely? 
 
-Extend 205th to Puget Sound 
-Need plan to mitigate traffic from 205th to 3rd. 3rd could become heavier as route to I-5 and 
pedestrian safety 
-Sight distance 1st NW and RBR on First NW pulling out on RBR looking west.  
-Safe pedestrians access along 15th Ave NW 
-How will safety issues around speed and increased volume down steep 6th NW be addressed? 
-Traffic queue of SB traffic on Dayton will extend N from 3-way stop @ 172nd St. past St. Luke's. 
-Do pre-development car trip counts on arterials (15th Ave NW) so actual numbers can be used monitor 
usage during and after development. 
-Really we are increasing car trips by a factor of over 10 and you are going to reduce the numbers of 
lanes. Ridiculous. 
-Traffic Circles! 20th, 15th. 
 
@NW 196th and 24th Ave NW 
-Round about 
-Yes 
-Where cars go when buses stop? 
-Need stop signs 
 
-Restriping down to 2 lanes (1 each direction) will create traffic congestion! The center turn lane will 
become a passing. This will be more dangerous for children. 
 
@NW 196th St  
-Not wide enough 
-Where do cars go when someone is stopped for a turn? 
 
@Property on SE corner of NW 196th and 26th 
-Essential driveway access 



Page | 6 
 

 
@RBD and NW 196th St 
-Why wouldn't this direction stop - in a 3-way stop to allow all a fair chance 
 
@3 Lane Section Map 
-How long will it take to get through the light at 185th and Aurora on the weekend when currently you 
often have to wait on extra light cycle. 
-Dangerous proposal for cyclist. Promote, protect bike facilities to interurban trail and 185th station 
-What is the light/pollution noise abatement treatment for properties located on RBR? 
-Segment design A sucks, why traffic light? 
-Prefer current 4 lane design for this section (@RBR between 3rd and 8th) 
-Bus stop must have turnout with 3 lane configuration 
-How do you turn left onto RBR from QFC with a steady stream of cars going westbound on RBR? 
-How do you turn left on RBR from 76th gas station with a steady stream of cars in one lane going 
westbound on RBR. Please consider the stopped buses. 
-Can the # of units allowed on Pt. Wells be reduced there is no way that current 17k trips/day on RBR 
plus future 11.5k trips/day can be accommodated with 3-lanes. 15th Ave NE currently has 16k trips/day. 
Aurora currently has 30k trips/day with 5 lanes. 
  
@Richmond Neighborhood Map 
 
-Consider the traffic volume and speed heading South, down 6th NW from 180th to 175th. Dangerous 
Hill!!! 
-Please consider impact all the way to Aurora and I-5 
-No 3 lane road between 15th NW and 8th NW on - steep hill with slow truck traffic - in snow/ice 1 lane 
eastbound will stop all traffic 
-Traffic already very congested at 160th, Greenwood and Dayton. There will be an impact of more cars. 
No sidewalks on Greenwood and Dayton. 
-Cut through to Shoreline CC as well as parallel corridors to Aurora into North Seattle, Greenwood Ave, 
etc. (@15th and RBR) 
-@15th NW and RBR, align stop at intersection and put in light 
-The arterial on 15th NW is the main route that serves the business district in Edmonds at Westgate 
-15th NW between 204th NW and 205th NW is a disgrace and an accident waiting to happen 
-Traffic will often use 10th Ave to 10th Pl to Syre to 15th Ave (and reverse) to get to lower areas of 
Richmond Beach 
-Light pollution will become a problem at 2 stop lights at 15th NW and 195th 
-Add stop sign on West side of RBD and 195th 
-Short cut to Edmonds (@RBD and 198th) 
-Upgrade the North/South arterials - 20th NW, and 15th NW with full curb and sidewalks and 
underground power 
-The arterial on 20th NW is the main route to the businesses and service in downtown Edmonds 
-Open 205th to 24th 
-Open 205th to 24th - divert traffic to Woodway and Shoreline 
 
@Proposed  2 Lane Section Map 
-Where will overflow parking go (@RBD) 
-Seems to be a lack of parking in the area. Will parking be forced up into the neighborhood 
-I would like to see the power lines be put underground on 196th, 197th, 198th, 26th, 24th, and so on as 
part of the mitigation. 
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-Do not block cut through streets - 197th, 198th, and 199th. We live at the bottom of RBR and spend 
40% of our day going to Edmonds through Woodway. 
-I would like to see a barricade also at the bottom of 197th like the one on 198th 
-Make traffic diversion on NW 199 and NW 197th 
-Do not allow traffic to turn onto 199th from SB RBD 
-Need another left turn restriction onto 199th from SB RBR - similar to what you got shown at 198th 
-Westbound: no right turn; Southbound: No left turn on 197th - 199th  
-Not safe, what happen if road is blocked. How do fire and trucks access Pt. Wells. 
-Move sidewalk /bike to west side of street (RBD) 
-Where do buses go? Stop? Cars Stop? 
-Where is traffic safety of access and Exit of cars and buses 
-The traffic advisory group did not approve this design 
-Where do cars go when someone is waiting to turn 
-Need wider road 
-Where do Buses stop? How do cars get by (RBD) 
-Rail route; Water Route 
-Where is Point Wells? 
Pt. Wells development needs to be way < 3000 units. A 3 lane corridor cannot accommodate current 
volume plus projected 11.5k (this is low) estimated added trips long term. This plan feels like the Frog in 
boiling water - heat it up gradually and it won't jump out and will die.  Phasing in 20-30 years of these 
impacts will kill the character of RB neighborhood gradually with less fight from those impacted. 
 
@3 Lane Section Map 
-Are these the only property  owners that have a voice??? 
-195th already 60' wide, easy grade 
-Crosswalk at all intersection (26th Ave NW, 23rd Ave NW) 
-Where is the room for the proposed sidewalk? Impacts to yards and retaining walls/(on 196th) 
driveways. 
-195th fences are on the property line with an established sidewalk with a gradual grade. 196th would 
be compromised on both side of the road. 195th would not. One way west on 196th and one way east 
195th. This would share the burden by all of the community. 4,000 cars a day on 196th only, would be 
22,000 cars a day on one Rd.  
-Entire road will be a mess during construction with heavy trucks dispersion dust/dirt as they go. We 
need to impose load-covering requirements. Limited # of trips/day, limited hours. 
-What about the parking and increased use at the RB community park and tennis courts? 
-Traffic will use 23rd NW to cut through to avoid the intersection at 20th and RBR and go up 194th 
-Okay - this 'right turn only' is not going to work for the 'SW corner of RB community,' must be able to 
get out 
-Buy the old wild horse and use it to create a traffic circle at 20th NW and NW 195th 
-20th NW is the primary arterial route to Edmonds. Curb sidewalk, underground power. 
-Terrible solution of NW 195th St. Do not do right turn only, what are you thinking. 
-Acquire right of way to make 20th W and RBR work 
-For NW 190th Place 
 1. Please keep the Do Not Enter sign at bottom of hill (i.e. end of RBD) 
 2. Remove 'one way' sign at top of hill so hill resident can legally go up and not have to use RBD 
-There is no route out if you make 195th at 20th NW a right turn only. Do we just keep looping back to 
the RB Saltwater? Eastbound NW 195th must access the intersection as five way light. Not just a right on 
20th. 
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-The right turn only option at 20th NW and 195th was never mentioned before tonight! A 5-way signal 
was the option. Do not create a problem where none exists! You cannot make NW 195th at 20th a left 
turn only. 
-The maps presume that we stop at the county line/205th. Where is the coordination with the adjoining 
jurisdictions? 
-One thru lane blocked by buses and vans. Turn lane blocked by cars trying to turn. 
-Decrease property value for property along main roads 
-Have you considered including a planting strip as part of the sidewalk, it would be very cohesive with 
the improvement. The City of Shoreline implemented all along HWY 99 it would keep a more pedestrian 
scale and friendly working area.  
-What do to decrease noise? Lots of noise. 
-On 195th and 20th NW if you can't turn left onto RBB how do you get to RBR. If everyone in this area 
goes to 20th NW there will be quite a backup on 20th. What happens if there is a back up on 20th and 
then there is a bus on RBR at the bus stop, Major back up. 
-The 3 Lane/Bike lane option did not come from the community. It was rejected by the RBCA traffic 
committee of 2010. 
-Widen the easement on RBR as much as possible to have safe sidewalks and 4 lanes of traffic to 
encourage the vehicles to stay on RBR 
-There is no demand for bike lanes going uphill on RBR. Maintain 4 lanes. 
-On RBR and 15th, 4-way stop light = backed up traffic impeding residents from entering and exiting 
driveway 
-The intersection at 15th NW and RBR should be 1 set of lights, not 2. 
-Umm...look at the geometry: there will have to be 2 lights. Synchronize them though. 
-15th Ave NW, Pedestrians improvement regardless of Pt. Wells development 
-Synchronize of lights at 15th is important for good traffic flow 
-Given the experience with the Midvale /175th/Aurora stoplights, which are still unsynchronized....will 
these lights suffer the same fate? 
-Particulate dirt - Carbon fumes increase from waiting cars already a problem between these two 
building (15th NW and 195th Richmond Beach Condos) 
 -15th NW - What about the School Zone crosswalks in the intersection and a couple blocks from the 
north? 
-15th NW is the primary arterial route to west gate/Edmonds businesses. Curbs, sidewalks and 
underground power. 
-If traffic slow down on RBR, it will force traffic onto the side streets. how safe will it be when cars use 
the center lane to pass? 
-Bike lanes??? Are not necessary. Prioritize! Cars will need to get from point A to point B (RB to Aurora) 
-Are bike lanes necessary on RBR? Currently there are not that many bikers going up and down the hill. 
IF you expect slower traffic to pull over into the bike lane to let faster traffic pass, it doesn't sound very 
safe for bikes. Also, at the top of the hill between 3rd an d8th, cars will be turning into businesses and 
may not be watching for bikers. 
-Unless you do at least 2 lanes up, center section one lane down, one wider sidewalk, forget bike lane. 
[Nobody use it] You will turn this into road rage alley. Your L/O does not address. 
-Maybe you should slow down, drive safely, and get some counseling for your road rage (let's not cater 
to bullies) 
-Provide  2 lanes up this hill (@ 12th Ave NW and RBR) 
-3 lanes is a good idea 
-RBR current traffic is 17k/day. Adding 11.5K/day = close to what Aurora now has. How will reducing to 3 
lanes affect this huge volume?? Bus stops must have turn outs. 
-3 lanes will force considerable cut thru /off corridor impacts onto neighboring areas 
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-Can these huge increases in traffic impact affect the number of units allowed in the Pt. Wells 
development? Watch out, RB will become as congested as Alki Beach in W. Seattle. 
-Bikes don't use RBR.  True, but because it's too dangerous not because they don't want to. 
-Bikes can use other route - separate bikes from cars - learn from Europe. 
-Bike don't/won't use RBR esp. between 8th and 15th. Very few left turn off RBR between 8th and 15th. 
Maybe they analyzed how many bikes? 
-If Point Wells is to be an urban center. Plan to have light rail go there 
-Put traffic mitigation in place before project starts 
-need to review bike lanes/bus stop intersection. Need to provide bike lane similar to Dexer in Seattle. 
-Dangerous intersection (especially with more traffic) Slow traffic on 8th to 25mph (off corridor) @8th 
Ave NW and RBR 
-Increase cut thru on 190th going westbound - how does this get mitigated 
-During extreme weather- snowstorms RBR from 8th West down the hill becomes impassible. What is 
the alternate routes? 
-Limiting uphill traffic to 1 lane is asking for trouble. RBR currently with 4 lanes is a mess with snow/ice. 
Limiting to 1 lane each way will end up with blocked egress in snow/ice. 3 lanes in business district is 
asking for trouble. John Merrick said you were at capacity now, let alone with Pt. Wells. 
-Traffic backs down the hill during morning rush now with 2 lanes. How will thousands of new residents 
(and we old ones) ever get out with only one lane? 
- 
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3.  Comment from Flip Charts  
 
@Cut Through 
 
-The neighborhood traffic committee did not include any traffic volumes from point wells! I was on the 
committee. We were told to exclude that from any discussion.  Please do not use the info from Point 
wells. 
-Please correct the files. The 2010 traffic committee did not make these recommendations for Point 
wells traffic. We were told to review options excluding Point Wells. 
-Traffic is like water - if you try to restrict the flow in the main channel - it will find another path. If you 
make RBR 2 lane, a suicide lane and bike lanes - cut through traffic will divert to the neighborhood 
streets that weren't designed to accommodate that level of traffic.  
-What do you need to do to expand the roads! We want bigger roads - who is the decision maker? The 
Residents!! 
 
@Richmond Beach Drive 
  
-Not Safe 
-No room for cars to pass busses when cars stop 
-Stack behind slow trucks 
-Not safe - did not include elevation and multiple turns 
-Need wider roads 
-12' +3' shoulder = 15' = wide enough   
 
@Triangle 
 
-Sidewalks should wrap corners on minor side street intersections to connect Ped routes on residential 
side streets. 
-Need stop signal at RBD and 196th. Flashing crossing not adequate for Ped safety because of thru 
corner. 
-Sidewalks on 196th should be wider, like on RBD. Better connection to multi use path.  
 
 
@General 
 
-What will be average speed/travel times? 
-Traffic lights on RBD to be timed to control amount of traffic on RBR out of Pt. Wells 
-What is traffic volume now on 20th and 196th in comparison to max cap? 
-Concern about busses blocking thru traffic 
-Haul routes for clean-up of environmental, are trucks with toxins going to use the road or barges? 
-5-way traffic signal at 20th and 196th (like Innis Arden) 
 
 
         The only sensible solution 
 
 
 
 
 

196th 
195th 

halves the impact 
already 60' - Easy grade 

No left Turn 
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@RB-1 

-15th should be one intersection, not two. It should be aligned so it doesn't get backed-up. One set of 
lights (x2) = increase exhaust pollution/toxicity 
-Bike don't use RBR. Taking out travel lanes not preferred. 
-Want bike lanes on RBR for safety 
-Light pollution increased fumes and particulate dirt/pollution between buildings 15th NW and 195th 
across from church Richmond Beach West 
Crosswalks should be at every intersection 
-Concerns of cut-thru traffic on NW 190th; Speed of vehicles on 190th 
-don't like right turn only on 195th Eastbound 
-What will they do with the bulkhead on 196th W of 15th 
-Transport of Pt. Wells cleanup through Shoreline is a health/environmental concern 
-Does mitigation occur before development begins or phasing of mitigation with development? 
 
-What is the guarantee developers will pay for mitigation? 
-Timing of signals West to East from RBR to Aurora/185th (Access to Freeways (Travel time). 
-Increase wait times/delays E-Bound at 8th and RBR 
-2 Lanes uphill to move traffic uphill (E-bound) 
-Do not make 195th @ 20th to be right turn only. make it a 5-way stop 
-Get more ideas 
 
@Richmond Beach DR. - Two lane section without East amenity zone 
 
-Put 8' sidewalks/bike on west side. Good choice 
-Best choice.  RBD two lane section w/o East amenity zone. Don't need all this: 3' shoulder/5' amenity/8' 
sidewalk. 
 

























































































From: Blaine Rhodes  

Sent: Thursday, April 17, 2014 9:46 PM 
To: Kirk McKinley 

Cc: info@RichmondBeachAdvocates.org 
Subject: 16April TCS Meeting 

 

Hello Mr. McKinley; 

 

Thank you for your efforts and those of the officials of the City of Shoreline.  The meeting on the 

Point Wells TCS on the 16th was well run in view of the high emotional charge of the subject.  I 

would like to address the assumption that Shoreline is the only road by which the property can be 

accessed. 

 

During the workshop session after the presentation, I spoke with a person whose City of Shorelin 

name tag carried the label "Engineer."  I said that, with regard to the allegedly unstable hillside, 

that if the developer wanted to build a condo there to take advantage of the beautiful views, then 

the hillside would be excavated away and pilings would be driven to the earth's core if necessary 

and the building would get built.  The same could be done for a road.  The engineer agreed that, 

"there are ways to engineer a road in there." 

 

It wouldn't be as cheap as overcrowding the existing road, but the City of Shoreline is not the 

steward of the developers' wallets.  Please review with your engineers the prevailing assumption 

that no road can be constructed through Woodway. 

 

Thank you for your kind attention. 

 

Blaine Rhodes 

mailto:info@RichmondBeachAdvocates.org


 

Sent: Thursday, April 17, 2014 12:26 AM 

To: Kirk McKinley 

Subject: Shoreline subdivision regulations 

 

The Snohomish County Engineering Design and Development Standards 

(http://snohomishcountywa.gov/DocumentCenter/View/3841) in Chapter 3 section B.5) on page 

32 says "A public road, private road or drive aisle serving more than 250 ADT shall  

connect in at least two locations with another public road, private road or drive  

aisle meeting the applicable standard(s) for the resulting traffic volume, so that  

a dead end road system is not created." 

 

Woodway has a similar regulation in Chapter 13.40.080 of the Woodway Municipal Code which 

says that any subdivision (a development including more than 4 lots) must connect to at least 2 

roads: "Each subdivision, except short subdivisions, shall have at least two points of access." 

 

Does the City of Shoreline have any similar requirement?  I couldn't find it after a quick look 

through the development code document on the city web site. 

 

Thanks! 

Tom Mailhot 

Save Richmond Beach 

 

  

http://snohomishcountywa.gov/DocumentCenter/View/3841
http://www.codepublishing.com/wa/woodway/


From: Richard Shilling  

Sent: Thursday, April 17, 2014 8:15 AM 
To: Kirk McKinley 

Subject: Re-striping Richmond Beach Blvd. 

 
Dear Mr. McKinley, 
 
The following was sent to the entire Shoreline City Council: 
 
"Last night I attended the Point Wells Transportation Corridor Study.  It was well run and well attended.  
One area stood out for me and many others.  The re-striping of Richmond Beach Blvd. from four lanes to 
two lanes.  I heard no justification whatsoever that made sense for this proposal.  To reduce the number 
of lanes by half and at the same time adding thousands of cars to the road is a recipe for bumper-to-
bumper traffic.  As the traffic engineer had no data, I made an estimate of the time to drive from the 
bottom of Richmond Beach Blvd. to Aurora.  Currently, it ranges from 12 to 15 minutes.  With the reduced 
number of lanes and the increase in the number of cars this could easily turn into 25 to 30 minutes. 
 
I cannot understand why this is part of a plan that was called "mitigation". 
 
While many of the proposals seemed well thought out, cutting the number of lanes baffles me." 
 
Yours truly, 
 
Richard Shilling 
Richmond Beach 

 

  



From: Jim McClurg  

Sent: Wednesday, April 16, 2014 10:48 PM 
To: Kirk McKinley 

Subject: Point Wells Transportation Corridor Study 

 

Hello Kirk. 

I was unable to attend tonight’s final workshop and am late to the game overall, but as a 

Shoreline resident on 8
th

 Ave NW near Richmond Beach Drive, I’d like to add my comments to 

those gathered online and during public hearings on Point Wells Transportation Corridor 

alternatives. 

 In many respects, it’s a shame that the primary focus with “Segment B” has devolved to either a 

4-lane or 3-lane option.  A project of this magnitude at the Point Wells site should never have 

been approved by civil authorities in the first place.  My lack of involvement in the process to 

date stemmed largely from a naïve belief that a project of this magnitude was so incompatible 

with the surrounding community and infrastructure that it would never be entertained.  How 

wrong I was! 

 And now, the only thing that strikes as more incredible than a judge green-lighting the 

development is the fact that city planners are actually considering a 3-lane alternative as a means 

of facilitating thousands of additional daily trips along RBD.  I’ve seen the PowerPoint 

presentation, including the slide extoling the virtues of the 3-lane option, but as someone who 

experiences Seattle’s own “road diet” experiment on a daily basis, I can tell you it has 

lengthened the commute, created many new pockets of congestion, and forfeited valuable real 

estate to rarely seen bicycle riders.   It would be an absolute travesty to import this failed strategy 

to our own community even if we weren’t facing a massive onslaught of new commuters.  Under 

the circumstances, the 3-lane “solution” may be a planner’s dream, but I assure you it’s a 

commuter’s nightmare. 

 I sense it may be useless to urge the City to pursue more actively the idea of supplementing the 

RBD corridor with an alternate route to the north.  Our friends in Woodway will no doubt 

continue to prevent such a solution.  But if no other routes are feasible, the least our Shoreline 

staff can do is to genuinely facilitate traffic along RBD, and not use the Point Wells development 

as an opportunity for social engineering. 

 Thanks for inviting the input. 

 Jim McClurg 

Shoreline, WA 98177 

  



From: John Crawford  

Sent: Wednesday, April 16, 2014 6:34 PM 
To: Kirk McKinley 

Cc: 'Richmond Beach Community Association' 
Subject: Point Wells Transportation Corridor Study .... comments concerning 

 

Mr. McKinley: 

 

I regret that I am unable to attend the final workshop 

this evening, so I am submitting my comments – below. 

 

I am not opposed to the development of Point Wells. 

However, not to the scale proposed …. nor having 

ALL of the traffic dumped into Shoreline.     

 

You cannot put 3,000 housing units at the bottom of 

a single access, dead end road – without having a drastic  

and negative impact on the neighborhood and residents  

of Richmond Beach and Shoreline. 

 

Nor could this single access road handle emergency or 

evacuation traffic in a safe and timely manner.   

 

My proposed solution:   

The developer needs to build a tunnel or viaduct, e.g. 

over the railroad tracks, into Edmonds / Woodway, 

directly linking to State Route 104. 

 

That would solve two problems.  It would alleviate the certain 

traffic congestion in Shoreline.  And, since Snohomish County 

Is salivating over the proposed tax revenue …. let them deal 

with the expected influx of traffic.   

 

Don’t “dump” all the traffic into Shoreline (my back yard) !!!   

 

My fear is this current Transportation Corridor Study 

Workshop is just a subterfuge …. which will serve as a justification 

for the developer to do what he wants to do anyway.   

 

It’s like asking the citizens of Shoreline to help design and build  

our own gallows.   

 

You can dress up a pig – but it’s still a pig.  And…. 

You can’t put eight foot of dirt into a two foot hole. 

 

No matter how many curbs, roundabouts, speed bumps, etc. 

you install …. It simply cannot account for the volume of traffic 



expected by this development.  

 

Please do the right thing.  Scale this development down, way 

down, and create another access road into Point Wells from 

Edmonds / Woodway. 

 

Thank you for considering my comments. 

 

Respectfully – jcc 

 

John Crawford 

Shoreline, WA  98177-2549 

 

 

  



From: Glenn Cannon  
Sent: Wednesday, April 16, 2014 9:28 PM 
To: Kirk McKinley 
Subject: Re: Point Wells Transportation Corridor - NW 190th St, Richmond Beach Rd 
to 8th NW / follow on 
 
Dear Mr. Mckinley, 
 
Thanks for calling back today.  I wrote from Phoenix this morning and just got 
home this evening. 
 
I like what you proposed; no left turns onto NW 190th from RB Rd, and no left 
turns off 190th to RB Rd. 
That should make things a lot less congested on 190th and somewhat safer for 
pedestrians. 
Hopefully, that could be implemented soon, and not wait for the Point Wells 
development. 
 
However, I don't think it will completely solve the safety of the Einstein school 
children who regularly walk the road.    
A sidewalk on one side would be a big improvement for that. 
 
Also, at the east end of 190th, on 8th NW, east side, there is a sign to not pass 
on the shoulder. It's ignored by some who pass driver's turning onto 190th. 
A raised curb the width of 190th would better define the walkway, keep cars from 
driving on the walkway, and improve the pedestrian safety. 
That part of the walkway has no room for parking opposite 190th, and wouldn't 
interfere with nearby parking spots . 
 
Many thanks for considering NW 190th St in the planning. 
 
Sincerely, 
Glenn Cannon 
 
 
On Apr 16, 2014, at 9:08 AM, Glenn Cannon wrote: 
 
> Dear Mr. Mckinley, 
>  
> I have been unable to attend the workshops, but wanted to be sure that the 
study has included NW 190th St, between Richmond Beach Rd and 8th Ave NW. 
>  
> This short street has become a fairly major short cut to avoid the light at 8th 
and Richmond Beach Rd, particularly for going to the COSTCO area.  This increase 
has occurred with development in Richmond Beach over the pst decade, and from a 
development in Snohomish County off the east side of 20th NW just over the county 
line with about 100 homes (This Snohomish County community also uses Shoreline 
roads as their major access).  A Shoreline City road study a couple of years ago 
showed that the traffic on 190th was moderately heavy with more than 1000 cars 
per day.  Although the speeds seemed normal where they were measured, in the 
middle of the road bumps at the top of the hill, cars usually go faster 
approaching or leaving the downhill bump adjacent to our house.  This street is 



very narrow with no sidewalks.  There are a large number of Einstein students who 
walk this road with no protection.  
> (As an aside, this road also should have been considered for  
> improvements for safety of the students, but wasn't included in the  
> plan to upgrade safety for Einstein students.) 
>  
> Proposal:  Either improvements for NW 190th (Richmond Beach Rd to 8th  
> NW) should be included in the mitigations for the Point Wells study, or it 
should be made one-way, with a defined walkway on the hard surface. 
>  
> Many feel the one-way option should be done now.  It is an unsafe street for 
pedestrians.   
> In addition, visitors frequently park on the road with part of their cars on 
the roadway making the road even narrower.  
>  
> Thanks for considering this small but important street for those of us who live 
there. 
>  
> Sincerely, 
> Glenn Cannon 
> Shoreline WA 98177 

  



From: Sally Wolf  

Sent: Wednesday, April 16, 2014 7:54 PM 
To: Kirk McKinley 

Subject: Point Wells Corridor Study Concerns 

 

 

Dear Kirk, 

  

I was not able to attend tonight's workshop, but I would like to voice a few concerns about the 

impact of the increased traffic.  

  

Concerning Segment B, Richmond Beach RD: 

  

1) I think a crosswalk or traffic light will be needed between 3rd Ave NW & 8th Ave NW 

  

2) I live at 16327 Fremont Pl N. and I have a safety concern about my neighborhood.  

  

Northbound traffic on  Dayton Ave N. beginning at 4:00 p.m. Mon - Fri, backs up at the 4 way 

stop at Dayton & Carlyle Hall Rd. To avoid the backup, cars will turn right at Greenwood Drive, 

and cruise through the intersection of Greenwood Drive & Fremont Place N, to shortcut around 

to N 165th. Then they will either turn left to get back onto Dayton or right to go up N 165th and 

then turn left on the Fremont Ave N to continue north. I am predicting that people who will live 

at Point Wells will be joining the Northbound Dayton Ave drivers to avoid Aurora Ave N. at 

rush hour, so that will cause more short cutters onto Greenwood Drive. I would like to see speed 

bumps and a Yield sign or a Stop sign on Greenwood Dr at the intersection with Fremont Pl. N., 

this traffic revision is needed now, but it will surely get worse. 

  

I think any Point Wells resident that works in Seattle will be using Greenwood Ave N , 

Westminster Way and Dayton Ave N.  or Fremont Ave N. as a quicker alternative to Aurora Ave 

N., to reach Richmond Beach Rd. 

  

Will Snohomish County be paying for road improvements for access to Point Wells or does 

Shoreline get the bill? Hopefully the developer will be paying for road improvements.  

  

Sincerely, 

  

Sally Wolf 

  



From: ksb  

Sent: Thursday, April 17, 2014 1:51 PM 
To: Kirk McKinley 

Subject: HUGE concerns over Point Wells 

 

My husband and I wanted to express enormous concerns we have over Point Wells.  We are 

absolutely against it.  We don't want the increased traffic, population, crime, road changes.  And, 

we also have HUGE concerns over stress on our emergency response for the city of Shoreline.   

 

Shoreline Fire is already stretched SO thin and they already respond to Edmonds Woodway as it 

is.  All while they have had to "brown out" stations.  This will only add to more stress on them, 

slower response times etc...  (If you were standing out in the cold in the middle of the night with 

your toddler waiting for them to come as your child is barley able to breathe, you would 

understand that every second counts.  And, you'd be pissed knowing they that were busy helping 

someone in Point Wells and couldn't get to someone in Shoreline in time...!)  What is the cities 

plan for adding stations and fire staff?  Already Seattle Fire has to come in and respond when 

Shoreline can't.  I surely hope this has been and will be addressed.   

 

People move to this community because it is quiet, safe, has views, good schools etc.  We don't 

want Richmond Beach Road and all surrounding roads any busier.  If Edmonds wants to build 

this - have the point of entry be in Edmonds!  If Shoreline is going to go thru with this huge 

mistake, at least toll the crap out of them and make them pay for all road maintenance and 

emergency response in the entire area.   

 

What is it going to take for this city to see that NO ONE wants Point Wells!!??  This will be a 

catastrophic mistake if this project goes forward.   

 

And, I haven't even touched on the schools that will likely be having to take on more Edmonds 

kids...  

 

Please stop this project!   

 

Karlee & Jason Birt  

 



From: Robert Hauck  
Sent: Thursday, April 17, 2014 4:16 PM 
To: Doris McConnell 
Subject: Point Wells 
 
Dear Councilwoman McConnell, Dear Doris, 
 
As residents of Richmond Beach neighborhood, you and I share the concerns of our 
neighbors --- the huge impact that Point Wells development will have upon our 
heretofore quiet little community. 
I have been following the issue closely since its inception but have not taken 
the involved activist role I usually assume in controversies involving our 
beloved Richmond Beach. 
Now I wish to speak up and ask our City Council and their staff to take a much 
stronger advocacy role in support of our community.  I feel that we have not been 
adequately represented by our city government and many issues so near and dear to 
us have not been addressed. 
I certainly won't detail the issues here --- you have heard them all.  I also 
receive (as I'm sure you do) daily diatribes from immoderate local residents.  
Putting all that aside, and assuming that staff have been our advocates as well 
as they can be, they certainly have not conveyed to the residents of Richmond 
Beach the job they are doing for us. 
 
The quality of life is good here, some of the best in Shoreline.  What a shame to 
sacrifice this, to witness the erosion of this wonderful community that will 
begin with construction traffic  and street revisions --- and last forever. 
 
I plead with City Council to be our strong advocates for protecting our 
interests.  We have always known that Point Wells will be developed, but it 
should not be done at this huge cost to its existing neighbors. 
 
Your neighbor, 
 
Robert Hauck, MD, Richmond Beach resident and retired Pediatrician 
 
( I wold be pleased if you circulated this to fellow Council Members and the 
Mayor) 
 
  



Dear Shoreline City Council, 
 
Last night I attended the Point Wells Transportation Corridor Study. It was well run and well attended. One area 
stood out for me, and many others. The re-striping of Richmond Beach Blvd. from four lanes to two lanes. I heard 
no justification whatsoever that made sense for this proposal. To reduce the number of lanes by half and at the 
same time adding thousands of cars to the road is a recipe for bumper-to-bumper traffic. As the traffic engineer 
had no data, I made an estimate of the time to drive from the bottom of Richmond Beach Blvd. to Aurora. 
Currently, it ranges from 12 to 15 minutes. With the reduced number of lanes and the increase in the number of 
cars this could easily turn into 25 to 30 minutes. 
 
I cannot understand why this is part of a plan that was called "mitigation". 
 
While many of the proposals seemed well thought out, cutting the number of lanes baffles me. 
 
Yours truly, 
 
Richard Shilling 
Richmond Beach 
  



The public comment period of Council meetings occurs before any substantive presentations are made. I'd like to 
suggest that the Council consider moving the public comment period to after the main presentations so that the 
public can make informed comments. For example, during the April 14 meeting, I had no comments to make 
during the public comment period at the beginning of the meeting. However, after the staff presentation on Point 
Wells, I definitely wish I had the chance to comment based on what I had heard. Instead, I cornered poor Mark 
Relph in the hall afterwards to give him my comments! 
 
I realize that moving the public comment period means anticipating when people would like to make comments on 
the meeting agenda items. It would also require people to stay later. I am not sure of the best timing for when 
public comment is allowed; however, I would like the opportunity to make comments that are relevant, informed, 
and timely. 
 
Thank you. 
 
Susan Chang 
  



To Whom it May Concern, 
I have been a Richmond Beach resident for 15 years.  I am extremely concerned 
about the impact that a development will have at Point Wells. Several times each 
week I walk the hills down to the water and back up to my home near Syre. We have 
a special beach community. It is quiet and peaceful.  With all of the proposed 
people driving into a development at Point Wells, the entire character of the 
neighborhood will be affected. 
If this is Woodway's development, let them build a road to handle it. We should 
dead end our road and not allow this development to ruin our community. 
I am wondering who is standing for the people of Shoreline on this issue. My 
neighbors are outraged by the way that the council has handled this issue.  
Sincerely, 
Martha Smith 
  



Dear Mayor Winstead, and Deputy Mayor Eggen, and Council Members McClashan, Hall, McConnell, 

Solomon, and Roberts: 

  

I attended the City Council meeting last evening, where staff presented their review of the Transportation 

Corridor Study related to Point Wells, and where both Segment A and Segment B were discussed.  I 

signed up to speak, but I was told the public was only allowed to speak during the prior Sewer District 

discussion earlier in the evening. 

 I had (3) points and then questions: 

 A).  Richmond Beach Dr. residents Jerry Patterson, and Carol Stoel-Gammons and Richard Gammons, 

collected over (30) signatures for Recommended Option 4-C (modified) about (2) weeks ago, related 

specifically to Segment A (Richmond Beach Dr).  I signed this petition as an adjacent neighbor.  It was 

then delivered to City Manager Debbie Terry.  Kirk McKinley referred to this petition in his review of last 

evening.   

 B).  Jerry Patterson took the additional step of meeting with the Shoreline Fire Dept. to insure that 

Recommended Option 4-C (modified) was acceptable.  Recommended Option 4-C (modified) consists of 

west to east as follows: 

 2' west amenity + 11' travel + 11' travel + 5' east amenty + 10' sidewalk 

         zone                  lane            lane             zone 

 for a total cross section maximum of 39'--nothing more.  This exceeded the Shoreline Fire Department's 

requirements, according to the Shoreline Fire Department.  

 C).  We were told at the outset of this study by a senior staff member, that the recommended final design 

would be what the individual frontage property owners wanted, and that the design would change 

property frontage by property frontage, if necessary, to accommodate the wishes of the frontage property 

owners.  We have not asked for design changes property by property.  But, a majority of Richmond 

Beach Dr. property owners and residents have spoken, as evidenced by the petition drive and 

submission of Jerry Patterson et al.  Staff urged us to provide input.  We delivered.  We petitioned our 

local government, per their urgings and invitations, to design the road the way we wanted it designed.  

We petitioned for the least impact possible--not more than (39)' of improvements.  After all, it is 

uncontested that we, the Richmond Beach Dr. Segment A residents and constituents are the ones who 

will be negatively impacted the most, by far.  

 It appeared last evening, that the decision for Segment A has not been reached.  If no decision has yet 

been reached to recommend Option 4-C (modified), my questions are these: 

 I).  If the (30)+ petitioners are not the selectors, what specific person will be making the 

recommendation?  

II). When will that decision be made? 

 Thank you kindly. 

 Denis Casper 



Dear Shoreline City Council - 

 

I'm unable to attend tonight's meeting about the Point Wells traffic, but I just wanted to throw in my 
two cents.  I don't know if it's possible, but I'd love to see Richmond Beach Road widened, and have the 
city add dedicated bike trails, that are completely separate from the cars.  (Maybe the new look could 
be similar to the path along Linden between about 135th and 145th).  It would be so nice to have a safe 
way to travel from east to west by bike.  If there are any mitigation funds that could be used for safe, 
dedicated, separated bike lanes/paths/trails, I would be very grateful and happy!  It would enable those 
of us along the west side of town to bike safely to the Interurban Trail, and transportation by bike might 
become more  feasible for people like me, that love to bike, but are afraid of riding in and among the 
cars.   

 

Thank you so much for dealing with this complicated and contentious issue! 

 

-Michelle Hickman 

Richmond Highlands resident 

  



I'm the Washington state chapter leader with Moms Demand Action for Gun Sense and a Shoreline resident, I 
would like to ask the City Council to endorse I-594 which will be on our November ballots. I-594 closes the 
loophole for private sales, online and gun shows for avoiding background checks when buying a gun. 
 
more details regarding the initiative can be found here: 
 
 
http://wagunresponsibility.org/about-594/ 

Kate Beck 

  

http://wagunresponsibility.org/about-594/�


Dear council and all: 
 
It light of the complexities of the Point Wells TCS study, it would have behooved 
the council to have allowed brief questions and comments after the presentation. 
Only after hearing the presentation and comments from staff and questions from 
council members, did it become clearer what to say regarding one's own questions 
and concerns.   Because there was no input allowed except at the very beginning 
on any subject, many residents who were in attendance were not able to provide 
feed back or raise concerns on the TCS and had to do so out in the foyer after 
the meeting.  It may have been helpful for the council to hear from those in 
attendance. 
 
Please consider allowing comments per the Pt. Wells agenda items after the 
presentations due to the complexity of this enormous neighborhood changing 
project that will affect  thousands of people in Shoreline for many years to 
come. 
 
Thank you, 
Nancy Morris 
Shoreline, WA 
 









From: Alex DR 
Sent: Tuesday, June 17, 2014 11:23 AM 
To: Kirk McKinley 
Subject: Open Letter to Shraga Biran, Owner of Point Wells 
 

(As published in the June 2014 issue of Richmond Beach Community News) 

 

Open Letter to Shraga Biran, Owner of Point Wells 

Dear Mr. Biran, 

The residents of Richmond Beach and surrounding areas have voiced their opinion about your 
development at Point Wells, and it’s almost universally unwanted. We now understand that your 
promise in 2011 wasn’t in earnest. You said, “We're not in a situation where we must develop it, 
it's just for pleasure . . . if they shall not like (it), we will not fight anybody.” (Haglund, Noah 
"The Man With an Ambitious Plan for Point Wells" The Everett Herald, 17 Feb. 2011) 
Nonetheless, it seems inevitable that your development will be built, despite the public outcry. If 
the project must go forward, then it’s in everyone’s best interest for it to be as successful as 
possible. You’re a self-described ‘big picture guy’ so, by all means, let’s look ahead to the future 
for a moment. 

Twenty years from now, when Point Wells is near completion, it will be judged partially on the 
neighborhoods adjacent to the traffic corridor serving it. Large though your development will be, 
nothing exists in a vacuum. Your neighbor’s property values will impact yours, and vice-versa. 
In the Pacific Northwest, where amazing (but often intimate) places are the primary tourist-draw, 
it’s antithetical to build a vast superhighway to a single destination. Here, the appeal is the 
individuality inherent in every neighborhood, each block. There’s always something different 
around the next corner, a fascinating place, a new vista. Mile by mile, the historical and cultural 
vibrancy of our community can be seen as easily as the stunning views. You can have a long, 
nondescript “driveway” through a degraded area, or a lovely corridor through beautiful, vibrant 
and mature neighborhoods. It all depends on what you want. I humbly suggest that the latter 
would serve your interests better. Sadly, the current plans for your traffic corridor are sub-par at 
best. 

Your “billion dollar project” will sit in the far reaches of a very unique neighborhood. The traffic 
corridor to and from Point Wells will affect areas beyond Richmond Beach, but (without an 
entrance to Woodway), we are your single-most immediate neighbor. If your development is to 
be successful over the long-term . . . pardon my impertinence, but you’d be wise to pay closer 
attention to your “entrance-drive” and the value of the properties you share it with. Considering 
your company, B.S.R.E., seems unwilling to provide a road to Woodway, future residents of 
Point Wells will have only a single thoroughfare through a dangerous geologic slide-zone, with 
no alternate or “escape” routes. This works to the city of Shoreline’s advantage (or so they 
assume) because they hope to annex Point Wells someday for the added tax-base. It’s a gamble, 
as there is no guarantee that an annexation attempt would be successful. 



IDEAS create wealth, it’s one of your credos. The city is not encouraging ideas in this process. 
Shoreline is “holding hands with the developer” (their words), even going so far as to hire David 
Evans and Associates to design the traffic corridor . . . the VERY company hired to design the 
Point Wells development. This has helped foster an insular atmosphere in which the Shoreline 
city government feels compelled to do everything possible (while skirting utter condemnation), 
to keep public opinion about the traffic corridor muted. They’re accomplishing this through 
postponed meetings, low-key announcements with little advance notice, limitation of questions 
at 

public meetings, public records removed from public access . . . presumably because David 
Evans & Associates is pushing a particular design at the behest of B.S.R.E. When anyone 
questions the city about a particular decision they’ve made, their standard reply is that they’ve 
received little interest or feedback from the community. Public records (when they’re made 
available) contradict this, but the fault lays at the city’s feet either way. Whether by device or 
oversight, the city has not actively and wholeheartedly engaged the community in this process, 
and it definitely shows in the unimaginative and insensitive preliminary design for the traffic 
corridor.  

Shoreline and the design firm are missing a lot of opportunities for success. Rather than work 
actively with each community (especially as the corridor draws closer to Point Wells), they’re 
slapping a “one size fits all” freeway leading to your property. If Point Wells becomes a 
glittering jewel in a crown of thorns . . . an isolated housing project in the midst of a decaying 
suburb . . . then your creation will be little more than a gaudy rhinestone . . . just another high-
rise slum (with great views) at the end of a depressing drive. On the other hand, with a lot of 
community participation (and a bit more vision from the designers), the traffic corridor could be 
a wonderful asset to your development.  

For instance, block after block of the same, concrete retaining-walls doesn’t sound terribly 
conducive to a feeling of place, a sense of community. Every opportunity should be taken to 
preserve existing landscapes by reducing the width of the corridor. Ten foot-wide sidewalks?!? 
Thanks, but no thanks. 

Also, there are a fair number of original/historic structures in the old town center of Richmond 
Beach. The design of the thoroughfare should respect and enhance these, as they add greatly to 
the charm of the drive to Point Wells. With a word from you to B.S.R.E. (therefore to your 
design firm and our city government), the roadway in and out of your development could be 
marvelous . . . simply by highlighting what already exists.  

There’ll always be a few “nimbys” (Not In My BackYard) who disagree, but burdens should be 
dispersed wherever possible. If there are two roads to choose from, both should be used thereby 
reducing traffic, width, and other impacts for each. Two people with a common cold is preferable 
to a single person with double pneumonia. 

Though these are just a few little ideas from one local guy, I hope you can see how the people of 
Richmond Beach could be a great asset to you if this process were being handled differently. 
One must always be careful about quality control when overseeing a public/private partnership, 



like the one between B.S.R.E., David Evans & Assoc., and the city government of Shoreline. 
The final product rarely bears much resemblance to the original vision no matter what you do, 
but it can still be a good product in the end . . . or a bad one. Your interests would be better-
served if the citizenry were fully included in this partnership. We have just as much (or more) at 
stake in your success as you do. If the communities surrounding Point Wells suffer, your 
development will be less successful than it has the potential to be. 

As you went on to say in the above-cited article (regarding public opposition to your 

development), "One day they (will) have to ask for mercy from God or nature because they lost 
an opportunity." Without putting too fine a point on it, the same can be said about losing the 
opportunity to engage the community in a meaningful way through this process. We could be as 
valuable a resource as the trees, the water, and the mountains that so inspired you about this 
special place. 

Respectfully, Sir, it might behoove you to check on how the design for your traffic corridor is 
coming along . . . if you don’t, I fear you may not be happy with the final product. 

Sincerely, 

Alex Danford-Rincon 

Richmond Beach, WA USA 

 



 
From: Patty Cummings
Sent: Monday, May 05, 2014 8:34 PM
To: Kirk McKinley
Subject: May 6th meeting

Mr. McKinley,

I am a Shoreline resident who lives on NW 198th Place right off of 15th Avenue NW. I am 
unable to attend the May 6th meeting scheduled at the Richmond Beach Library due to another 
commitment. However, I wanted to make sure you know that I am very concerned about the 
impact the Point Wells development will have on our community, including not only the main 
traffic corridors but also the many side streets that will be impacted, including 15th Avenue NW. 
15th Avenue already has a number of safety issues that need to be addressed. I understand 
residents' concerns about the safety issues on 15th Avenue NW and our recommendations for 
how to address these safety issues have already been presented to you by Sheri Ashleman. I 
strongly support these recommendations made by the residents who live on or near 15th Avenue 
NW.

Once the Point Wells development is completed, these safety issues will only worsen as the 
traffic on this street increases and I don't want 15th Avenue NW to be overlooked by the city 
when it is negotiating with developer about what is needed to mitigate traffic/safety issues that 
will arise from the Point Wells development. 

Sincerely,
Patty Cummings



From: Kristina Madayag
Sent: Thursday, April 24, 2014 11:46 AM
To: Mark Relph; Kirk McKinley
Subject: Comments to Point Wells TCC meeting 4/16

Hi Mark and Kirk,

Thank you again for all the hard work you and your team put into the 4 month TCC process for 
Point Wells. I just wanted to make that you also heard from residents that were satisfied with the 
proposed design as I'm sure your inbox has been undoubtedly flooded with emails/letters from 
the minority who were less than satisfied.

Specifically my neighbors and I were satisfied with the city's recommended proposal for the 
"triangle" area as it created the most efficient route to the site, provided the safest access for 
residents and affected the least number of property owners. 

Thank you again!

-Kristina & Oliver Madayag

April 24, 2014

Mr. Kirk McKinley
Mr. Mark Relph,
Transportation Planning Manager
City of Shoreline
17500 Midvale Ave N
Shoreline WA 98133

Dear Mr. McKinley and Mr. Relph:

Thank you and your fellow staff member for the time and effort that went into the Traffic 
Corridor Study process. This four (4) month structured process provided ample time for 
community members to voice their opinions on the preferred alternatives and request mitigation 
efforts.
After reviewing the recommended options for the corridor at the April 16th meeting we would 
like to commend the plan that the city presented. The design and route that was presented (main 
route along 196th

Specifically, with respect to the triangle area (196

street and Richmond Beach Drive NW) took the majority of the communities 
concerns into account while working with the most greatly effected residents to design the 
improvements directly in front of their property’s to suit their needs and the needs of the greater 
community (safety, mail/deliveries, buses, pedestrians, bikes etc).

th & 195th Pl) we feel the city made the right 
recommendation to isolate the traffic to 196th street. This creates the most efficient route to the 
site, while affecting the least number of residents. It also provides greater safety for the 
community by allowing less intersections and greater separation for pedestrians and busy 



roadways. Although at the end of the April 16th meeting there were a number of people that lived 
on 196th

We would like to encourage the city to stand behind the recommendation to keep 196

still upset with the decision know that many other people that live in the effected 
neighborhood were also at the meeting and were satisfied with the city’s recommendation. They 
expressed their approving sentiments at the workshop table. That is why the representative for 
that table felt the comments were mostly positive for the proposed design. 

th

Kind Regards,

the main 
route to Point Wells. This decision took four (4) months of organized and moderated meetings 
for the community and city leaders to come to this recommendation. I would hate to see the faith 
of the residents in this process degraded by the reopening of this discussion and pitting neighbors 
against neighbors in further debate. I encourage the City of Shoreline to stand behind their 
recommendation and explain the reasons this recommendation was made as they are sound in 
reason.

Kristina & Oliver Madayag
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Point Wells Transportation Point Wells Transportation 
Corridor Study
Wrap-Up Meeting
Review Proposed Designs for Richmond Beach Drive and Review Proposed Designs for Richmond Beach Drive and 
Richmond Beach Road

4/16/2014 Point Wells Transportation Corridor Study – Wrap Up Meeting

1



Welcome and Introductions
• Quick housekeeping
• Agenda reviewAgenda review
▫ 6:30 – Open House
▫ 7:00 – Welcome, Introductions and Workshop Context

7 30 Presentation of Design Concepts▫ 7:30 – Presentation of Design Concepts
▫ 8:00 – Workshop Session 
▫ 8:50 – Report Back and Next Steps

 Adj▫ 9:00 – Adjourn

4/16/2014 Point Wells Transportation Corridor Study – Wrap Up Meeting

2



Meeting expectationsg p
▫ Respect the time for others to participate
▫ New ideas and different opinions are a part of this 

process and discussion
▫ Please silence your electronics
▫ Keep time and on task▫ Keep time and on task
▫ “Table” discussions to keep the group moving

3
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TCS Process and Meeting Schedule

h d il 3Thursday, April 3
Additional Segment A Meeting @ Richmond Beach Library

(Except April 3rd)

4
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TCS Project Areaj

5
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TCS Context
• Proposed redevelopment of Point Wells
▫ 3,000 +/- units, with commercial space3,000 +/ units, with commercial space

• Much input/controversy/discussion
▫ Community concern, city concerny , y
▫ State Supreme Court case result last week

• Snohomish County
▫ Final decision maker
▫ Draft Environmental Impact Statement (DEIS)

6
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Why a TCS?y
• BSRE required to complete a transportation study 

under the State Environmental Policy Act (SEPA)y ( )
• Allows City and community to work directly with 

BSRE
i i ll b l ll f d l• City Point Wells Subarea Plan calls for developer to 

fund TCS under direction of City

7
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City Goals for TCSy
• Provide opportunity for Shoreline community to 

participate
l i i i i• Develop transportation mitigation 

recommendations to inform SEPA process
• Ensure mitigation is reflective of community values • Ensure mitigation is reflective of community values 

and expectations
• Inform City Subarea Plan and Comprehensive Plan y p

amendments 
• Insurance policy

8
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Sequence of Actions
• 2011 – Letter of Intent, includes direction:
▫ TCS feeds Environmental Review
▫ Memo of Understanding (MOU)

E i t l R i  ▫ Environmental Review 
• 2013 – MOU – direction on TCS process (11,587 ADT)
• 2014 – TCS – Community Workshops to develop Mitigation
• 2014 – DEIS – Mitigation List  Incorporate TCS• 2014 – DEIS – Mitigation List, Incorporate TCS
• Yet to Come – Development Agreement, includes:
▫ Mitigation Agreement
▫ Phasing and Traffic Capg p
▫ Enforcement Mechanism
▫ Annexation

9
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How you can continue to weigh in
• TCS workshop series:
▫ 4 for Segment A (previously held)
▫ 2 for Segment B (previously held)g (p y )
▫ 1 for Combined A and B (tonight!)

• Spring/Summer public open house – tentative for mid June 
2014
B i  Sh li  Ci  C il  i  J   • Begin Shoreline City Council process – tentative June 23, 
2014
▫ TCS, projects, and mitigation

• Development agreement – Summer/Fall 2014• Development agreement Summer/Fall 2014
• Comment on the Snohomish County DEIS 
▫ Anticipated in Summer 2014

10
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What we heard – Overall
• Alternate access
• Quality of life

• Intersection configuration
• Speeding

• Pedestrian and bike safety
• Cut-through traffic
• Right of way  use

• Congestion
• Maintenance
• Phasing of improvements• Right-of-way  use

• Emergency vehicle access
• Driveway ingress/egress

• Phasing of improvements
• Underground utilities
• Parking loss

• Construction traffic
• Bus and mail service

Si ht di t

• Park capacity
• Trip distribution and 

traffic analysis

11
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What we heard – Alternative Access

• Many comments from the public
• Concern about emergency/incident response• Concern about emergency/incident response
• SEPA scoping comments from City and public
• Tunnel and viaduct options proposed by community

12

4/16/2014 Point Wells Transportation Corridor Study – Wrap Up Meeting



What we heard – Richmond Beach Drive
• Provide safe and comfortable pedestrian and bicycle facilities, 

including crossings.
• Minimize right-of-way  use and adjacent property impacts
• Maintain emergency vehicle access
• Concerns about bus and mail service blocking through trafficg g
• Underground utilities
• Keep landscaping low

Concern about ingress/egress to driveways• Concern about ingress/egress to driveways
• Parking and park capacity at Kayu Kayu Ac Park.
• Construction traffic and phasing

13
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What we heard – 195th/196th “Triangle”

• Minimize right-of-way  use and adjacent property impacts
• Traffic flow:Traffic flow:
▫ Share as current 2-way triangle
▫ 1-way couplet

F    t  (196th)▫ Focus on one route (196th)
• Provide pedestrian facilities on both sides to tie into existing 

Segment B facilities
• Provide safer pedestrian crossings at 196th/Richmond Beach 

Drive and 196th/24th 

• Intersection configuration – how will turns be made

14
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What we heard – Richmond Beach Road
4-Lane Roadway
• A major theme was pedestrian and bicycle safety – traffic currently 

adjacent to sidewalk  limited crossingsadjacent to sidewalk, limited crossings
• Speeding, both up and down the hill
• Difficult to turn from side streets and driveways
• High collision location at 3rd Ave NW• High collision location at 3rd Ave NW
• Key and busy business district between 3rd and 8th 
• Sight distance

L  R d3-Lane Roadway
• Concern about having to follow slow moving trucks or buses uphill
• Capacity and congestion concerns, specifically between 3rd and 8th

15
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What we heard – Cut through routes
Key locations identified:
• Non-arterials

f h d h h f h f▫ Area east of Richmond Beach Drive, north of 196th, west of 
20th a major focus

▫ 190th, west of 8th
▫ 185th, 8th to Dayton
▫ 6th, south of 185th 

• Arterials• Arterials
▫ 20th, 15th, 8th, 3rd, Dayton, Fremont, Linden

16
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What we heard – Cut through routes
Concerns identified:
• Non-arterials

Restrict traffic thro gh areas here c t thro gh is ▫ Restrict traffic through areas where cut-through is 
anticipated

▫ Manage speeds and/or volumes as much as possible with 
traffic calming measurestraffic calming measures

• Arterials
▫ Improve pedestrian and bike facilities needed where traffic 

is expected to increaseis expected to increase.
▫ Manage speeds
▫ Turning movements at some intersections will become 

more difficult

17
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How was the input used?p
• Development of design principles
▫ See handout – 18 draft design principles for Segment A

U d t  id  id  d i  d f t  i l t ti▫ Used to guide corridor design and future implementation
▫ Reflects the intangibles that are difficult to show in a 

physical design
• Proposing adoption by council and inclusion in the • Proposing adoption by council and inclusion in the 

development agreement
▫ Add flexibility to mitigate impacts to existing 

improvements – budget includes replacementp g p
▫ Design will include extensive public involvement (property 

by property)
▫ Include crossings, pedestrian lighting, low-impact-

d l t/ t  t ffi  l i

19
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Proposed Design – Segment A 
• Richmond Beach DriveRichmond Beach Drive
▫ 30-foot Roadway
▫ Striped as 2-Lanes with Shouldersp
▫ 8- to 10-foot Sidewalk on east side
▫ Amenity Zone on both sides

h• NW 196th Street
▫ 30-foot Roadway

St i d  2 L  ith Sh ld▫ Striped as 2-Lanes with Shoulders
▫ 6-foot Sidewalk on both sides
▫ Amenity Zone on both sides where possible

20
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Proposed Design – Segment A (RBD)

21
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Proposed Design – Segment A (RBD) 
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Proposed Design – Segment A (RBD) 
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Proposed Design – Segment A (RBD) 
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Proposed Design – Segment A (RBD) 
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Proposed Design – Segment A (RBD) 

26

4/16/2014 Point Wells Transportation Corridor Study – Wrap Up Meeting



Proposed Design – Segment A (RBD) 
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Proposed Design – Segment A (RBD) 
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Proposed Design – Segment A (RBD) 
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Proposed Design – Segment A (RBD) 
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Proposed Design – Segment A (RBD) 
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Proposed Design – Segment A (196th)
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Proposed Design – Segment A (196th) 

33

4/16/2014 Point Wells Transportation Corridor Study – Wrap Up Meeting



Proposed Design – Segment A (196th)
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Proposed Design – Segment A (196th)
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Proposed Design – Segment A (196th)
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Proposed Design – Segment B (RBR) 
• Richmond Beach Road – Same Curbs, 3-LanesRichmond Beach Road Same Curbs, 3 Lanes
▫ Improves Pedestrian Safety
 Provides buffer to traffic
 Fewer vehicle lanes to cross

▫ Improves Roadway Safety
I  t i  i ht li Improves entering sight lines

 Separates left turns
▫ Improves Business AccessImproves Business Access
▫ Provides Bicycle Facilities
▫ Consistent with Neighborhood Traffic Action Plans
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Existing Roadway – Segment B (RBR) 
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Proposed Design – Segment B (RBR) 
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Typical 4-Lane Section
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Typical 4-Lane Section
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Proposed Design – Segment B (RBR) 
• 24th Ave NW24 Ave NW
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Proposed Design – Segment B (RBR) 
• 20th Ave NW20 Ave NW
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Proposed Design – Segment B (RBR) 
• 15th Ave NW15 Ave NW
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Proposed Design – Segment B (RBR) 
• 8th Ave NW8 Ave NW
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Proposed Design – Segment B (RBR) 
• 3rd Ave NW3 Ave NW
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Proposed Design – Segment B (RBR) 
• Dayton AveDayton Ave
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Proposed Design – Segment B (RBR) 
• FremontFremont
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Cut through routesg
• On-corridor mitigation at 

198th, 196th, 24th, and 9 , 9 , 4 ,
190th will be implemented 
with corridor improvements.
Off corridor mitigation to be • Off-corridor mitigation to be 
implemented in phases as 
needed.

• Most restrictive measures 
(shown to right) will impact 
residents’ access too
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residents  access too.



Off-corridor improvementsp
• Improvements will be made at intersections and 

segments where analysis shows traffic levels exceed City g y y
standards.

• On other streets identified as community concerns where 
traffic levels do not exceed standards  proportionality of traffic levels do not exceed standards, proportionality of 
improvements needs to be determined.
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Next Steps – Spring/Summer 2014p p g
• Incorporate comments from tonight
• Conduct City/peer review of traffic analysis
• Conduct additional traffic analysis, including additional 

City-wide impacts
• Consider nexus  proportionality  and phasing of • Consider nexus, proportionality, and phasing of 

mitigation to finalize mitigation package
• Public open house – tentative for mid June 2014
• City Council Action – tentative start on June 23, 2014
• Submit TCS results to Snohomish County
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Next Steps – Summer/Fall 2014p
• Snohomish County issues DEIS
• Planning Commission/City Council Comprehensive Plan 

revision
• Finalize Developer Agreement 

 Mitigation process, phasing, fundingMitigation process, phasing, funding
 Full TCS package
 Set trip cat – binding enforcement

A ti Annexation
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Questions/Answers
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Workshop Sessionp
• Foyer

 Richmond Beach Drive (Segment A)Richmond Beach Drive (Segment A)
 Cut through traffic

• Chambers
 Richmond Beach Road (Segment B)
 Off-corridor  mitigation
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Report Backp

• Reactions to proposed designs for:
▫ Richmond Beach Drive ▫ Richmond Beach Drive 
▫ Richmond Beach Road

• Continued input onContinued input on
▫ Cut-through traffic
▫ Off-corridor concerns
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Next Steps – Spring/Summer 2014p p g
• Incorporate comments from tonight
• Conduct City/peer review of traffic analysis
• Conduct additional traffic analysis, including additional 

City-wide impacts
• Consider nexus  proportionality  and phasing of • Consider nexus, proportionality, and phasing of 

mitigation to finalize mitigation package
• Public open house – tentative for mid June 2014
• City Council Action – tentative start on June 23, 2014
• Submit TCS results to Snohomish County
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Next Steps – Summer/Fall 2014p
• Snohomish County issues DEIS
• Planning Commission/City Council Comprehensive Plan 

revision
• Finalize Developer Agreement 

 Mitigation process, phasing, fundingMitigation process, phasing, funding
 Full TCS package
 Set trip cat – binding enforcement

A ti Annexation
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Thank you!y

www.shorelinewa.gov/pointwells
www shorelinewa gov/tcs www.shorelinewa.gov/tcs 
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1.  Comments from Note Cards 
 
-Total Area 46'-51' variable w/o east amenity  
-Put sidewalk plus bicycle 8' on west side 
-Pedestrians and bicycles want sound view 
-Roadway doesn't have to be built up for sidewalk as it does for roadway 
-Use land from Kayu Kayu will bulkhead, not useful for anything but sidewalk. Area too steep for buildup 
for roadway 
-Bike lanes on both sides of a 3' lane road with businesses on both sides of RB Road is a disaster waiting 
to happen in the congested (already) area between 3rd and 8th NW 
-QFC<>Rite Aid and medical offices a left turn center lane will be extremely congested confusing and 
ultimately dangerous for all concerned. Please rethink this one! 
-Good Design, keep bike lanes off! Too much car traffic. 
-I like the design as proposed. Great Job! 
-Can King County and Shoreline annex Point wells so the tax revenues stay in the communities that have 
to provide access and bear the impacts? 
-Who will pay for the road changes/improvement? Who will pay for maintain roads? Why not a toll on 
the road from Sno? 
-Make the RBD end in a dead end 
-Can the City (County) buy it from developer and create a Magnusson park like place? 
On 196th just have 1 side with sidewalk so it doesn't cut in so much to people's yards. Lower mph on 
196th lower - better to insist on slower speeds even if high volume. No bike lanes. 
-The City of Shoreline has not done enough to fight this horrible project. Where has the City Council 
been? 
-The Richmond Beach Dr residents between 196th and 205th request a section of 39' maximum.  
-City Council, elected official all have failed us in Shoreline! I'm not surprised at results! 
-Would prefer 3 lane section of road for RBD NW. 4 Lanes would be too crammed and not enough space 
for pedestrians 
-What is the developer's price to go away? We will buy him out with public and private $ 
-Do not cut-off traffic to Woodway! 
-Keep design as proposed 
-Why not use shortest routes to redirect traffic back into Snohomish City and put the challenges where it 
belong? 
-Why spread the damage only further than necessary? 196th only. I like the current proposal, but have 
sidewalks on beach side of RB - have parking/bikes on west side 
-If 196th ends up being the only in/out (vs. sharing w/ 195th the burden) developer should give 1x 
payment of $100,000 per home to reimburse the loss of property value. limited to 2 blocks from 24th to 
RB Drive. 
-We oppose any plan reducing the number of lanes accessing the project. Prefer 4 lane option to the 
reduced 3. Also we would like to see a comparison of the 3 lane vs. 4 lane plan in regards to how long it 
takes to get through the area. (Project up to Aurora) 
-If traffic on 3rd from 205th to RBR increases pedestrian safety could be at much higher risk. Sidewalk 
expansion could do a lot to help 
-Should be crosswalks at every intersection of 196th and RBD 
-If you annex reduce my taxes 
-Light pollution at 15th NW and 195th and fumes with waiting traffic 
-We don not want any of your models 
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-Control trips/day by traffic light: 
 @RBD and 196th 
 @RBD and 195th 
 @196th and 195th 
 @196th and 24th 
Time the light to control the # trips/day from Pt. Wells up and down (1min/2min/light) 
Reason: Public Safety (in case they go to court) 
Ace up sleeve if they don't annex 
 
-I would like to have bike lanes on RBR. My husband rides this route every day. Would like to have 
sidewalks more pleasant/safer to walk on so a bike lane to provide separation from traffic would be 
great. 
-I don't like 15th NW and 195th Light 
-I believe you are mistaken. There is majority opinion that RBR should be 4 lane road! Not 3 lane. 
-Need a sidewalk on 196th across from RB Library-south side of 196th  
-Concerned with traffic on Fremont (between 185th and 175th) already very busy. Causing safety risk fro 
pedestrians, autos and bikers. Recommend sidewalks and mail boxes on both sides of street. 
-Another Point, there is already a great strain on 3rd NW and RBR from bus stops in front of Calvin 
church.  Buses going North already stop traffic trying to turn north from RBR - 3 lanes will halt traffic 
totally.  Huge liability for city. Also,  bicyclist will be in great danger of drivers straining to get through 
lights. 
-What exactly is being done to force Snohomish County to re-open an access to and from the site? And if 
nothing, why not? 
-With the increased traffic all of Shoreline's road will not comply with State and Federal laws re: 
disability access and will likely be sued for increased traffic and pedestrian unsafe conditions. 
-Appreciate the diverter @ 199th and 24th 
 1. Eliminate 199th to 24th or 20th 
 2. Eliminate 24th as cut through back to Edmonds 
-We like the concept of the diverter at 199th and 24th  
-What amount of time do you predict will take to drive from RBD to Aurora on I-5 once RB Rd is only one 
lane in each direction? There is already a "rush hour" and back up. Commute time is a big concern. 
-10 MPH on all roads 
-Question: When construction begins - developers should barge stuff out and in, instead of using RBR. 
They pay. 
-Don't wait to address cut through issues 199th/198th/197th. Train drivers from the start. 
-Suggest to make 199th a one way street heading west. This would keep cut through traffic from going 
up that street. 
-I live at the corner of 26th/197th. As part of the mitigation to improve safety, I would like to see the 
power lines be put underground. This will help improve my property value and ease the pain of this 
development.  
-Please do not wait for the cut through traffic to materialize in area east of RBD before instituting 
mitigation. Mitigation needs to be designed now and implemented during Phase 1 of the build out. 
-We cannot have a wait and see approach. 199th needs a deterrent  at the bottom where it connects to 
RBD. 199th is not a full size street - 2 cars of normal size can hardly pass under current conditions. 
-Can diverters on NW 199th be placed further west? Perhaps not a complete cutoff but something that 
would prevent A.M. left turns from RBR to 199th. 
-Why is there an "SB left turn restriction" on the west end of 198th; instead of 199th? 
 1. 199th is the first left for southbound traffic, not 198th. 
 2. 199th goes straight through all the way to 20th. 198th does not. 
 3. So a restriction on 198th won't have any if much effect. 
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-Traffic in entry point to I-5 freeway is - as of today- already packed at high traffic hours daily. How is it 
going to be when the numbers of residents in the area increased exponentially.  This project affects a 
greater area and families that surpasses what it has been considered so far. 
-Why can't we have a barricade at the bottom of 199th 
-199th, 198th, 24th NW down, this area would need drainage ditches filled in and sidewalks if we will be 
'diverting' cars to slow them down on NW 199th. Also: 'private' roads will need signs/help enforcing no 
parking in our dead-end cul-de-sacs and private drives-maybe 'local/resident access only' 
-At 199th, 198th, 197th, and RBD: no left turn SB from RBD. No right turn onto RBD from 199th, 198th, 
197th. 
-Make no left turn from S/B RBD on to 199, 198, 197th, otherwise you are forcing neighborhood traffic 
onto 196th and RBR, which will only make traffic worse. If neighborhood traffic can't go out using the 
existing roads will be maddening.  
-175th and Aurora @High School: The new traffic pattern doesn't work. For west bound traffic, the right-
through lane dumps onto a dead-end lane with inadequate merge distance. Recommendation: Make 
right most lane 'right turn only.' Have only one through lane west bound.  
-Concerned about traffic on 197th street and 198th. Idea show here might work to keep traffic on 196th. 
Still to much traffic on 196th though! Too many cars. 
-I appreciate some thoughts to 'divert; traffic however 199th is Richmond Beach is). In the snow we on 
26th Ave NW and 199th will be greatly impacted with diverters and massive traffic.  I also have concerns 
about school bus and transit routes  
-Pedestrians and motorist have been hit, injured and killed in this small corridor. How can it be made 
safer with all the multi-fold increase in traffic? 
-I have researched the law on closing a road and disagree that Shoreline could not close down or narrow 
RBD at 205th or require Snohomish County to provide access on the Snohomish County side. It is clear 
Shoreline is not protecting it s residents in this case. Please start.  
-Vehemently oppose 3 lane option for RBR - how will we pass slower truckers (construction) and buses? 
Needs to stay as 4 lane road.  
-What, if anything, has been considered regarding a 'Shuttle" - provided by developer - via bus and/or 
foot ferry or something - to cut down on traffic this neighborhood? This might be appropriate 
mitigation! 
-What if 'trip cap' is reached for before the developer has built up the project enough? What is current 
'trip count'? Our neighborhood can't handle this much!! 
-3 lane road all the way through RBD/185th 
-Extend 205th west to the water 
-Downhill on 196th, uphill on 195th, develop 195th as well! 
-Maximize the amount of land usage on west side especially Kayu Kayu hillside and metro plant pumping 
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2.  Comment from Maps 
 
-Complete 205th 
 
@21st Pl NW/23rd Pl NW 
-Traffic Circle 
 
@20th Ave NW and 204th 
-Chicanes or other traffic calming 
 
-May need street improvement on 199th between 24th and 20th since it is now the main way into the 
neighborhood north and west of 199th and 20th 
-There is a big pedestrian safety at this turn because you must walk in street. kids always walking to 
tennis courts, park, library and car go around corner too fast at 23rd and 198th 
-Do not block 197th, 198th and 199th to through traffic - many of us spend 40% of our daily trips going 
to Edmonds (we live at the bottom of RBR) 
 
@ RBD between NW 199th and 202nd Pl 
-Plan is extremely restrictive through this area. Could it be more restrictive on the borders instead to 
allow residents of the area to move more freely? 
 
-Extend 205th to Puget Sound 
-Need plan to mitigate traffic from 205th to 3rd. 3rd could become heavier as route to I-5 and 
pedestrian safety 
-Sight distance 1st NW and RBR on First NW pulling out on RBR looking west.  
-Safe pedestrians access along 15th Ave NW 
-How will safety issues around speed and increased volume down steep 6th NW be addressed? 
-Traffic queue of SB traffic on Dayton will extend N from 3-way stop @ 172nd St. past St. Luke's. 
-Do pre-development car trip counts on arterials (15th Ave NW) so actual numbers can be used monitor 
usage during and after development. 
-Really we are increasing car trips by a factor of over 10 and you are going to reduce the numbers of 
lanes. Ridiculous. 
-Traffic Circles! 20th, 15th. 
 
@NW 196th and 24th Ave NW 
-Round about 
-Yes 
-Where cars go when buses stop? 
-Need stop signs 
 
-Restriping down to 2 lanes (1 each direction) will create traffic congestion! The center turn lane will 
become a passing. This will be more dangerous for children. 
 
@NW 196th St  
-Not wide enough 
-Where do cars go when someone is stopped for a turn? 
 
@Property on SE corner of NW 196th and 26th 
-Essential driveway access 
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@RBD and NW 196th St 
-Why wouldn't this direction stop - in a 3-way stop to allow all a fair chance 
 
@3 Lane Section Map 
-How long will it take to get through the light at 185th and Aurora on the weekend when currently you 
often have to wait on extra light cycle. 
-Dangerous proposal for cyclist. Promote, protect bike facilities to interurban trail and 185th station 
-What is the light/pollution noise abatement treatment for properties located on RBR? 
-Segment design A sucks, why traffic light? 
-Prefer current 4 lane design for this section (@RBR between 3rd and 8th) 
-Bus stop must have turnout with 3 lane configuration 
-How do you turn left onto RBR from QFC with a steady stream of cars going westbound on RBR? 
-How do you turn left on RBR from 76th gas station with a steady stream of cars in one lane going 
westbound on RBR. Please consider the stopped buses. 
-Can the # of units allowed on Pt. Wells be reduced there is no way that current 17k trips/day on RBR 
plus future 11.5k trips/day can be accommodated with 3-lanes. 15th Ave NE currently has 16k trips/day. 
Aurora currently has 30k trips/day with 5 lanes. 
  
@Richmond Neighborhood Map 
 
-Consider the traffic volume and speed heading South, down 6th NW from 180th to 175th. Dangerous 
Hill!!! 
-Please consider impact all the way to Aurora and I-5 
-No 3 lane road between 15th NW and 8th NW on - steep hill with slow truck traffic - in snow/ice 1 lane 
eastbound will stop all traffic 
-Traffic already very congested at 160th, Greenwood and Dayton. There will be an impact of more cars. 
No sidewalks on Greenwood and Dayton. 
-Cut through to Shoreline CC as well as parallel corridors to Aurora into North Seattle, Greenwood Ave, 
etc. (@15th and RBR) 
-@15th NW and RBR, align stop at intersection and put in light 
-The arterial on 15th NW is the main route that serves the business district in Edmonds at Westgate 
-15th NW between 204th NW and 205th NW is a disgrace and an accident waiting to happen 
-Traffic will often use 10th Ave to 10th Pl to Syre to 15th Ave (and reverse) to get to lower areas of 
Richmond Beach 
-Light pollution will become a problem at 2 stop lights at 15th NW and 195th 
-Add stop sign on West side of RBD and 195th 
-Short cut to Edmonds (@RBD and 198th) 
-Upgrade the North/South arterials - 20th NW, and 15th NW with full curb and sidewalks and 
underground power 
-The arterial on 20th NW is the main route to the businesses and service in downtown Edmonds 
-Open 205th to 24th 
-Open 205th to 24th - divert traffic to Woodway and Shoreline 
 
@Proposed  2 Lane Section Map 
-Where will overflow parking go (@RBD) 
-Seems to be a lack of parking in the area. Will parking be forced up into the neighborhood 
-I would like to see the power lines be put underground on 196th, 197th, 198th, 26th, 24th, and so on as 
part of the mitigation. 
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-Do not block cut through streets - 197th, 198th, and 199th. We live at the bottom of RBR and spend 
40% of our day going to Edmonds through Woodway. 
-I would like to see a barricade also at the bottom of 197th like the one on 198th 
-Make traffic diversion on NW 199 and NW 197th 
-Do not allow traffic to turn onto 199th from SB RBD 
-Need another left turn restriction onto 199th from SB RBR - similar to what you got shown at 198th 
-Westbound: no right turn; Southbound: No left turn on 197th - 199th  
-Not safe, what happen if road is blocked. How do fire and trucks access Pt. Wells. 
-Move sidewalk /bike to west side of street (RBD) 
-Where do buses go? Stop? Cars Stop? 
-Where is traffic safety of access and Exit of cars and buses 
-The traffic advisory group did not approve this design 
-Where do cars go when someone is waiting to turn 
-Need wider road 
-Where do Buses stop? How do cars get by (RBD) 
-Rail route; Water Route 
-Where is Point Wells? 
Pt. Wells development needs to be way < 3000 units. A 3 lane corridor cannot accommodate current 
volume plus projected 11.5k (this is low) estimated added trips long term. This plan feels like the Frog in 
boiling water - heat it up gradually and it won't jump out and will die.  Phasing in 20-30 years of these 
impacts will kill the character of RB neighborhood gradually with less fight from those impacted. 
 
@3 Lane Section Map 
-Are these the only property  owners that have a voice??? 
-195th already 60' wide, easy grade 
-Crosswalk at all intersection (26th Ave NW, 23rd Ave NW) 
-Where is the room for the proposed sidewalk? Impacts to yards and retaining walls/(on 196th) 
driveways. 
-195th fences are on the property line with an established sidewalk with a gradual grade. 196th would 
be compromised on both side of the road. 195th would not. One way west on 196th and one way east 
195th. This would share the burden by all of the community. 4,000 cars a day on 196th only, would be 
22,000 cars a day on one Rd.  
-Entire road will be a mess during construction with heavy trucks dispersion dust/dirt as they go. We 
need to impose load-covering requirements. Limited # of trips/day, limited hours. 
-What about the parking and increased use at the RB community park and tennis courts? 
-Traffic will use 23rd NW to cut through to avoid the intersection at 20th and RBR and go up 194th 
-Okay - this 'right turn only' is not going to work for the 'SW corner of RB community,' must be able to 
get out 
-Buy the old wild horse and use it to create a traffic circle at 20th NW and NW 195th 
-20th NW is the primary arterial route to Edmonds. Curb sidewalk, underground power. 
-Terrible solution of NW 195th St. Do not do right turn only, what are you thinking. 
-Acquire right of way to make 20th W and RBR work 
-For NW 190th Place 
 1. Please keep the Do Not Enter sign at bottom of hill (i.e. end of RBD) 
 2. Remove 'one way' sign at top of hill so hill resident can legally go up and not have to use RBD 
-There is no route out if you make 195th at 20th NW a right turn only. Do we just keep looping back to 
the RB Saltwater? Eastbound NW 195th must access the intersection as five way light. Not just a right on 
20th. 
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-The right turn only option at 20th NW and 195th was never mentioned before tonight! A 5-way signal 
was the option. Do not create a problem where none exists! You cannot make NW 195th at 20th a left 
turn only. 
-The maps presume that we stop at the county line/205th. Where is the coordination with the adjoining 
jurisdictions? 
-One thru lane blocked by buses and vans. Turn lane blocked by cars trying to turn. 
-Decrease property value for property along main roads 
-Have you considered including a planting strip as part of the sidewalk, it would be very cohesive with 
the improvement. The City of Shoreline implemented all along HWY 99 it would keep a more pedestrian 
scale and friendly working area.  
-What do to decrease noise? Lots of noise. 
-On 195th and 20th NW if you can't turn left onto RBB how do you get to RBR. If everyone in this area 
goes to 20th NW there will be quite a backup on 20th. What happens if there is a back up on 20th and 
then there is a bus on RBR at the bus stop, Major back up. 
-The 3 Lane/Bike lane option did not come from the community. It was rejected by the RBCA traffic 
committee of 2010. 
-Widen the easement on RBR as much as possible to have safe sidewalks and 4 lanes of traffic to 
encourage the vehicles to stay on RBR 
-There is no demand for bike lanes going uphill on RBR. Maintain 4 lanes. 
-On RBR and 15th, 4-way stop light = backed up traffic impeding residents from entering and exiting 
driveway 
-The intersection at 15th NW and RBR should be 1 set of lights, not 2. 
-Umm...look at the geometry: there will have to be 2 lights. Synchronize them though. 
-15th Ave NW, Pedestrians improvement regardless of Pt. Wells development 
-Synchronize of lights at 15th is important for good traffic flow 
-Given the experience with the Midvale /175th/Aurora stoplights, which are still unsynchronized....will 
these lights suffer the same fate? 
-Particulate dirt - Carbon fumes increase from waiting cars already a problem between these two 
building (15th NW and 195th Richmond Beach Condos) 
 -15th NW - What about the School Zone crosswalks in the intersection and a couple blocks from the 
north? 
-15th NW is the primary arterial route to west gate/Edmonds businesses. Curbs, sidewalks and 
underground power. 
-If traffic slow down on RBR, it will force traffic onto the side streets. how safe will it be when cars use 
the center lane to pass? 
-Bike lanes??? Are not necessary. Prioritize! Cars will need to get from point A to point B (RB to Aurora) 
-Are bike lanes necessary on RBR? Currently there are not that many bikers going up and down the hill. 
IF you expect slower traffic to pull over into the bike lane to let faster traffic pass, it doesn't sound very 
safe for bikes. Also, at the top of the hill between 3rd an d8th, cars will be turning into businesses and 
may not be watching for bikers. 
-Unless you do at least 2 lanes up, center section one lane down, one wider sidewalk, forget bike lane. 
[Nobody use it] You will turn this into road rage alley. Your L/O does not address. 
-Maybe you should slow down, drive safely, and get some counseling for your road rage (let's not cater 
to bullies) 
-Provide  2 lanes up this hill (@ 12th Ave NW and RBR) 
-3 lanes is a good idea 
-RBR current traffic is 17k/day. Adding 11.5K/day = close to what Aurora now has. How will reducing to 3 
lanes affect this huge volume?? Bus stops must have turn outs. 
-3 lanes will force considerable cut thru /off corridor impacts onto neighboring areas 
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-Can these huge increases in traffic impact affect the number of units allowed in the Pt. Wells 
development? Watch out, RB will become as congested as Alki Beach in W. Seattle. 
-Bikes don't use RBR.  True, but because it's too dangerous not because they don't want to. 
-Bikes can use other route - separate bikes from cars - learn from Europe. 
-Bike don't/won't use RBR esp. between 8th and 15th. Very few left turn off RBR between 8th and 15th. 
Maybe they analyzed how many bikes? 
-If Point Wells is to be an urban center. Plan to have light rail go there 
-Put traffic mitigation in place before project starts 
-need to review bike lanes/bus stop intersection. Need to provide bike lane similar to Dexer in Seattle. 
-Dangerous intersection (especially with more traffic) Slow traffic on 8th to 25mph (off corridor) @8th 
Ave NW and RBR 
-Increase cut thru on 190th going westbound - how does this get mitigated 
-During extreme weather- snowstorms RBR from 8th West down the hill becomes impassible. What is 
the alternate routes? 
-Limiting uphill traffic to 1 lane is asking for trouble. RBR currently with 4 lanes is a mess with snow/ice. 
Limiting to 1 lane each way will end up with blocked egress in snow/ice. 3 lanes in business district is 
asking for trouble. John Merrick said you were at capacity now, let alone with Pt. Wells. 
-Traffic backs down the hill during morning rush now with 2 lanes. How will thousands of new residents 
(and we old ones) ever get out with only one lane? 
- 
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3.  Comment from Flip Charts  
 
@Cut Through 
 
-The neighborhood traffic committee did not include any traffic volumes from point wells! I was on the 
committee. We were told to exclude that from any discussion.  Please do not use the info from Point 
wells. 
-Please correct the files. The 2010 traffic committee did not make these recommendations for Point 
wells traffic. We were told to review options excluding Point Wells. 
-Traffic is like water - if you try to restrict the flow in the main channel - it will find another path. If you 
make RBR 2 lane, a suicide lane and bike lanes - cut through traffic will divert to the neighborhood 
streets that weren't designed to accommodate that level of traffic.  
-What do you need to do to expand the roads! We want bigger roads - who is the decision maker? The 
Residents!! 
 
@Richmond Beach Drive 
  
-Not Safe 
-No room for cars to pass busses when cars stop 
-Stack behind slow trucks 
-Not safe - did not include elevation and multiple turns 
-Need wider roads 
-12' +3' shoulder = 15' = wide enough   
 
@Triangle 
 
-Sidewalks should wrap corners on minor side street intersections to connect Ped routes on residential 
side streets. 
-Need stop signal at RBD and 196th. Flashing crossing not adequate for Ped safety because of thru 
corner. 
-Sidewalks on 196th should be wider, like on RBD. Better connection to multi use path.  
 
 
@General 
 
-What will be average speed/travel times? 
-Traffic lights on RBD to be timed to control amount of traffic on RBR out of Pt. Wells 
-What is traffic volume now on 20th and 196th in comparison to max cap? 
-Concern about busses blocking thru traffic 
-Haul routes for clean-up of environmental, are trucks with toxins going to use the road or barges? 
-5-way traffic signal at 20th and 196th (like Innis Arden) 
 
 
         The only sensible solution 
 
 
 
 
 

196th 
195th 

halves the impact 
already 60' - Easy grade 

No left Turn 
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@RB-1 

-15th should be one intersection, not two. It should be aligned so it doesn't get backed-up. One set of 
lights (x2) = increase exhaust pollution/toxicity 
-Bike don't use RBR. Taking out travel lanes not preferred. 
-Want bike lanes on RBR for safety 
-Light pollution increased fumes and particulate dirt/pollution between buildings 15th NW and 195th 
across from church Richmond Beach West 
Crosswalks should be at every intersection 
-Concerns of cut-thru traffic on NW 190th; Speed of vehicles on 190th 
-don't like right turn only on 195th Eastbound 
-What will they do with the bulkhead on 196th W of 15th 
-Transport of Pt. Wells cleanup through Shoreline is a health/environmental concern 
-Does mitigation occur before development begins or phasing of mitigation with development? 
 
-What is the guarantee developers will pay for mitigation? 
-Timing of signals West to East from RBR to Aurora/185th (Access to Freeways (Travel time). 
-Increase wait times/delays E-Bound at 8th and RBR 
-2 Lanes uphill to move traffic uphill (E-bound) 
-Do not make 195th @ 20th to be right turn only. make it a 5-way stop 
-Get more ideas 
 
@Richmond Beach DR. - Two lane section without East amenity zone 
 
-Put 8' sidewalks/bike on west side. Good choice 
-Best choice.  RBD two lane section w/o East amenity zone. Don't need all this: 3' shoulder/5' amenity/8' 
sidewalk. 
 

























































































From: Blaine Rhodes  

Sent: Thursday, April 17, 2014 9:46 PM 
To: Kirk McKinley 

Cc: info@RichmondBeachAdvocates.org 
Subject: 16April TCS Meeting 

 

Hello Mr. McKinley; 

 

Thank you for your efforts and those of the officials of the City of Shoreline.  The meeting on the 

Point Wells TCS on the 16th was well run in view of the high emotional charge of the subject.  I 

would like to address the assumption that Shoreline is the only road by which the property can be 

accessed. 

 

During the workshop session after the presentation, I spoke with a person whose City of Shorelin 

name tag carried the label "Engineer."  I said that, with regard to the allegedly unstable hillside, 

that if the developer wanted to build a condo there to take advantage of the beautiful views, then 

the hillside would be excavated away and pilings would be driven to the earth's core if necessary 

and the building would get built.  The same could be done for a road.  The engineer agreed that, 

"there are ways to engineer a road in there." 

 

It wouldn't be as cheap as overcrowding the existing road, but the City of Shoreline is not the 

steward of the developers' wallets.  Please review with your engineers the prevailing assumption 

that no road can be constructed through Woodway. 

 

Thank you for your kind attention. 

 

Blaine Rhodes 

mailto:info@RichmondBeachAdvocates.org


 

Sent: Thursday, April 17, 2014 12:26 AM 

To: Kirk McKinley 

Subject: Shoreline subdivision regulations 

 

The Snohomish County Engineering Design and Development Standards 

(http://snohomishcountywa.gov/DocumentCenter/View/3841) in Chapter 3 section B.5) on page 

32 says "A public road, private road or drive aisle serving more than 250 ADT shall  

connect in at least two locations with another public road, private road or drive  

aisle meeting the applicable standard(s) for the resulting traffic volume, so that  

a dead end road system is not created." 

 

Woodway has a similar regulation in Chapter 13.40.080 of the Woodway Municipal Code which 

says that any subdivision (a development including more than 4 lots) must connect to at least 2 

roads: "Each subdivision, except short subdivisions, shall have at least two points of access." 

 

Does the City of Shoreline have any similar requirement?  I couldn't find it after a quick look 

through the development code document on the city web site. 

 

Thanks! 

Tom Mailhot 

Save Richmond Beach 

 

  

http://snohomishcountywa.gov/DocumentCenter/View/3841
http://www.codepublishing.com/wa/woodway/


From: Richard Shilling  

Sent: Thursday, April 17, 2014 8:15 AM 
To: Kirk McKinley 

Subject: Re-striping Richmond Beach Blvd. 

 
Dear Mr. McKinley, 
 
The following was sent to the entire Shoreline City Council: 
 
"Last night I attended the Point Wells Transportation Corridor Study.  It was well run and well attended.  
One area stood out for me and many others.  The re-striping of Richmond Beach Blvd. from four lanes to 
two lanes.  I heard no justification whatsoever that made sense for this proposal.  To reduce the number 
of lanes by half and at the same time adding thousands of cars to the road is a recipe for bumper-to-
bumper traffic.  As the traffic engineer had no data, I made an estimate of the time to drive from the 
bottom of Richmond Beach Blvd. to Aurora.  Currently, it ranges from 12 to 15 minutes.  With the reduced 
number of lanes and the increase in the number of cars this could easily turn into 25 to 30 minutes. 
 
I cannot understand why this is part of a plan that was called "mitigation". 
 
While many of the proposals seemed well thought out, cutting the number of lanes baffles me." 
 
Yours truly, 
 
Richard Shilling 
Richmond Beach 

 

  



From: Jim McClurg  

Sent: Wednesday, April 16, 2014 10:48 PM 
To: Kirk McKinley 

Subject: Point Wells Transportation Corridor Study 

 

Hello Kirk. 

I was unable to attend tonight’s final workshop and am late to the game overall, but as a 

Shoreline resident on 8
th

 Ave NW near Richmond Beach Drive, I’d like to add my comments to 

those gathered online and during public hearings on Point Wells Transportation Corridor 

alternatives. 

 In many respects, it’s a shame that the primary focus with “Segment B” has devolved to either a 

4-lane or 3-lane option.  A project of this magnitude at the Point Wells site should never have 

been approved by civil authorities in the first place.  My lack of involvement in the process to 

date stemmed largely from a naïve belief that a project of this magnitude was so incompatible 

with the surrounding community and infrastructure that it would never be entertained.  How 

wrong I was! 

 And now, the only thing that strikes as more incredible than a judge green-lighting the 

development is the fact that city planners are actually considering a 3-lane alternative as a means 

of facilitating thousands of additional daily trips along RBD.  I’ve seen the PowerPoint 

presentation, including the slide extoling the virtues of the 3-lane option, but as someone who 

experiences Seattle’s own “road diet” experiment on a daily basis, I can tell you it has 

lengthened the commute, created many new pockets of congestion, and forfeited valuable real 

estate to rarely seen bicycle riders.   It would be an absolute travesty to import this failed strategy 

to our own community even if we weren’t facing a massive onslaught of new commuters.  Under 

the circumstances, the 3-lane “solution” may be a planner’s dream, but I assure you it’s a 

commuter’s nightmare. 

 I sense it may be useless to urge the City to pursue more actively the idea of supplementing the 

RBD corridor with an alternate route to the north.  Our friends in Woodway will no doubt 

continue to prevent such a solution.  But if no other routes are feasible, the least our Shoreline 

staff can do is to genuinely facilitate traffic along RBD, and not use the Point Wells development 

as an opportunity for social engineering. 

 Thanks for inviting the input. 

 Jim McClurg 

Shoreline, WA 98177 

  



From: John Crawford  

Sent: Wednesday, April 16, 2014 6:34 PM 
To: Kirk McKinley 

Cc: 'Richmond Beach Community Association' 
Subject: Point Wells Transportation Corridor Study .... comments concerning 

 

Mr. McKinley: 

 

I regret that I am unable to attend the final workshop 

this evening, so I am submitting my comments – below. 

 

I am not opposed to the development of Point Wells. 

However, not to the scale proposed …. nor having 

ALL of the traffic dumped into Shoreline.     

 

You cannot put 3,000 housing units at the bottom of 

a single access, dead end road – without having a drastic  

and negative impact on the neighborhood and residents  

of Richmond Beach and Shoreline. 

 

Nor could this single access road handle emergency or 

evacuation traffic in a safe and timely manner.   

 

My proposed solution:   

The developer needs to build a tunnel or viaduct, e.g. 

over the railroad tracks, into Edmonds / Woodway, 

directly linking to State Route 104. 

 

That would solve two problems.  It would alleviate the certain 

traffic congestion in Shoreline.  And, since Snohomish County 

Is salivating over the proposed tax revenue …. let them deal 

with the expected influx of traffic.   

 

Don’t “dump” all the traffic into Shoreline (my back yard) !!!   

 

My fear is this current Transportation Corridor Study 

Workshop is just a subterfuge …. which will serve as a justification 

for the developer to do what he wants to do anyway.   

 

It’s like asking the citizens of Shoreline to help design and build  

our own gallows.   

 

You can dress up a pig – but it’s still a pig.  And…. 

You can’t put eight foot of dirt into a two foot hole. 

 

No matter how many curbs, roundabouts, speed bumps, etc. 

you install …. It simply cannot account for the volume of traffic 



expected by this development.  

 

Please do the right thing.  Scale this development down, way 

down, and create another access road into Point Wells from 

Edmonds / Woodway. 

 

Thank you for considering my comments. 

 

Respectfully – jcc 

 

John Crawford 

Shoreline, WA  98177-2549 

 

 

  



From: Glenn Cannon  
Sent: Wednesday, April 16, 2014 9:28 PM 
To: Kirk McKinley 
Subject: Re: Point Wells Transportation Corridor - NW 190th St, Richmond Beach Rd 
to 8th NW / follow on 
 
Dear Mr. Mckinley, 
 
Thanks for calling back today.  I wrote from Phoenix this morning and just got 
home this evening. 
 
I like what you proposed; no left turns onto NW 190th from RB Rd, and no left 
turns off 190th to RB Rd. 
That should make things a lot less congested on 190th and somewhat safer for 
pedestrians. 
Hopefully, that could be implemented soon, and not wait for the Point Wells 
development. 
 
However, I don't think it will completely solve the safety of the Einstein school 
children who regularly walk the road.    
A sidewalk on one side would be a big improvement for that. 
 
Also, at the east end of 190th, on 8th NW, east side, there is a sign to not pass 
on the shoulder. It's ignored by some who pass driver's turning onto 190th. 
A raised curb the width of 190th would better define the walkway, keep cars from 
driving on the walkway, and improve the pedestrian safety. 
That part of the walkway has no room for parking opposite 190th, and wouldn't 
interfere with nearby parking spots . 
 
Many thanks for considering NW 190th St in the planning. 
 
Sincerely, 
Glenn Cannon 
 
 
On Apr 16, 2014, at 9:08 AM, Glenn Cannon wrote: 
 
> Dear Mr. Mckinley, 
>  
> I have been unable to attend the workshops, but wanted to be sure that the 
study has included NW 190th St, between Richmond Beach Rd and 8th Ave NW. 
>  
> This short street has become a fairly major short cut to avoid the light at 8th 
and Richmond Beach Rd, particularly for going to the COSTCO area.  This increase 
has occurred with development in Richmond Beach over the pst decade, and from a 
development in Snohomish County off the east side of 20th NW just over the county 
line with about 100 homes (This Snohomish County community also uses Shoreline 
roads as their major access).  A Shoreline City road study a couple of years ago 
showed that the traffic on 190th was moderately heavy with more than 1000 cars 
per day.  Although the speeds seemed normal where they were measured, in the 
middle of the road bumps at the top of the hill, cars usually go faster 
approaching or leaving the downhill bump adjacent to our house.  This street is 



very narrow with no sidewalks.  There are a large number of Einstein students who 
walk this road with no protection.  
> (As an aside, this road also should have been considered for  
> improvements for safety of the students, but wasn't included in the  
> plan to upgrade safety for Einstein students.) 
>  
> Proposal:  Either improvements for NW 190th (Richmond Beach Rd to 8th  
> NW) should be included in the mitigations for the Point Wells study, or it 
should be made one-way, with a defined walkway on the hard surface. 
>  
> Many feel the one-way option should be done now.  It is an unsafe street for 
pedestrians.   
> In addition, visitors frequently park on the road with part of their cars on 
the roadway making the road even narrower.  
>  
> Thanks for considering this small but important street for those of us who live 
there. 
>  
> Sincerely, 
> Glenn Cannon 
> Shoreline WA 98177 

  



From: Sally Wolf  

Sent: Wednesday, April 16, 2014 7:54 PM 
To: Kirk McKinley 

Subject: Point Wells Corridor Study Concerns 

 

 

Dear Kirk, 

  

I was not able to attend tonight's workshop, but I would like to voice a few concerns about the 

impact of the increased traffic.  

  

Concerning Segment B, Richmond Beach RD: 

  

1) I think a crosswalk or traffic light will be needed between 3rd Ave NW & 8th Ave NW 

  

2) I live at 16327 Fremont Pl N. and I have a safety concern about my neighborhood.  

  

Northbound traffic on  Dayton Ave N. beginning at 4:00 p.m. Mon - Fri, backs up at the 4 way 

stop at Dayton & Carlyle Hall Rd. To avoid the backup, cars will turn right at Greenwood Drive, 

and cruise through the intersection of Greenwood Drive & Fremont Place N, to shortcut around 

to N 165th. Then they will either turn left to get back onto Dayton or right to go up N 165th and 

then turn left on the Fremont Ave N to continue north. I am predicting that people who will live 

at Point Wells will be joining the Northbound Dayton Ave drivers to avoid Aurora Ave N. at 

rush hour, so that will cause more short cutters onto Greenwood Drive. I would like to see speed 

bumps and a Yield sign or a Stop sign on Greenwood Dr at the intersection with Fremont Pl. N., 

this traffic revision is needed now, but it will surely get worse. 

  

I think any Point Wells resident that works in Seattle will be using Greenwood Ave N , 

Westminster Way and Dayton Ave N.  or Fremont Ave N. as a quicker alternative to Aurora Ave 

N., to reach Richmond Beach Rd. 

  

Will Snohomish County be paying for road improvements for access to Point Wells or does 

Shoreline get the bill? Hopefully the developer will be paying for road improvements.  

  

Sincerely, 

  

Sally Wolf 

  



From: ksb  

Sent: Thursday, April 17, 2014 1:51 PM 
To: Kirk McKinley 

Subject: HUGE concerns over Point Wells 

 

My husband and I wanted to express enormous concerns we have over Point Wells.  We are 

absolutely against it.  We don't want the increased traffic, population, crime, road changes.  And, 

we also have HUGE concerns over stress on our emergency response for the city of Shoreline.   

 

Shoreline Fire is already stretched SO thin and they already respond to Edmonds Woodway as it 

is.  All while they have had to "brown out" stations.  This will only add to more stress on them, 

slower response times etc...  (If you were standing out in the cold in the middle of the night with 

your toddler waiting for them to come as your child is barley able to breathe, you would 

understand that every second counts.  And, you'd be pissed knowing they that were busy helping 

someone in Point Wells and couldn't get to someone in Shoreline in time...!)  What is the cities 

plan for adding stations and fire staff?  Already Seattle Fire has to come in and respond when 

Shoreline can't.  I surely hope this has been and will be addressed.   

 

People move to this community because it is quiet, safe, has views, good schools etc.  We don't 

want Richmond Beach Road and all surrounding roads any busier.  If Edmonds wants to build 

this - have the point of entry be in Edmonds!  If Shoreline is going to go thru with this huge 

mistake, at least toll the crap out of them and make them pay for all road maintenance and 

emergency response in the entire area.   

 

What is it going to take for this city to see that NO ONE wants Point Wells!!??  This will be a 

catastrophic mistake if this project goes forward.   

 

And, I haven't even touched on the schools that will likely be having to take on more Edmonds 

kids...  

 

Please stop this project!   

 

Karlee & Jason Birt  

 



From: Robert Hauck  
Sent: Thursday, April 17, 2014 4:16 PM 
To: Doris McConnell 
Subject: Point Wells 
 
Dear Councilwoman McConnell, Dear Doris, 
 
As residents of Richmond Beach neighborhood, you and I share the concerns of our 
neighbors --- the huge impact that Point Wells development will have upon our 
heretofore quiet little community. 
I have been following the issue closely since its inception but have not taken 
the involved activist role I usually assume in controversies involving our 
beloved Richmond Beach. 
Now I wish to speak up and ask our City Council and their staff to take a much 
stronger advocacy role in support of our community.  I feel that we have not been 
adequately represented by our city government and many issues so near and dear to 
us have not been addressed. 
I certainly won't detail the issues here --- you have heard them all.  I also 
receive (as I'm sure you do) daily diatribes from immoderate local residents.  
Putting all that aside, and assuming that staff have been our advocates as well 
as they can be, they certainly have not conveyed to the residents of Richmond 
Beach the job they are doing for us. 
 
The quality of life is good here, some of the best in Shoreline.  What a shame to 
sacrifice this, to witness the erosion of this wonderful community that will 
begin with construction traffic  and street revisions --- and last forever. 
 
I plead with City Council to be our strong advocates for protecting our 
interests.  We have always known that Point Wells will be developed, but it 
should not be done at this huge cost to its existing neighbors. 
 
Your neighbor, 
 
Robert Hauck, MD, Richmond Beach resident and retired Pediatrician 
 
( I wold be pleased if you circulated this to fellow Council Members and the 
Mayor) 
 
  



Dear Shoreline City Council, 
 
Last night I attended the Point Wells Transportation Corridor Study. It was well run and well attended. One area 
stood out for me, and many others. The re-striping of Richmond Beach Blvd. from four lanes to two lanes. I heard 
no justification whatsoever that made sense for this proposal. To reduce the number of lanes by half and at the 
same time adding thousands of cars to the road is a recipe for bumper-to-bumper traffic. As the traffic engineer 
had no data, I made an estimate of the time to drive from the bottom of Richmond Beach Blvd. to Aurora. 
Currently, it ranges from 12 to 15 minutes. With the reduced number of lanes and the increase in the number of 
cars this could easily turn into 25 to 30 minutes. 
 
I cannot understand why this is part of a plan that was called "mitigation". 
 
While many of the proposals seemed well thought out, cutting the number of lanes baffles me. 
 
Yours truly, 
 
Richard Shilling 
Richmond Beach 
  



The public comment period of Council meetings occurs before any substantive presentations are made. I'd like to 
suggest that the Council consider moving the public comment period to after the main presentations so that the 
public can make informed comments. For example, during the April 14 meeting, I had no comments to make 
during the public comment period at the beginning of the meeting. However, after the staff presentation on Point 
Wells, I definitely wish I had the chance to comment based on what I had heard. Instead, I cornered poor Mark 
Relph in the hall afterwards to give him my comments! 
 
I realize that moving the public comment period means anticipating when people would like to make comments on 
the meeting agenda items. It would also require people to stay later. I am not sure of the best timing for when 
public comment is allowed; however, I would like the opportunity to make comments that are relevant, informed, 
and timely. 
 
Thank you. 
 
Susan Chang 
  



To Whom it May Concern, 
I have been a Richmond Beach resident for 15 years.  I am extremely concerned 
about the impact that a development will have at Point Wells. Several times each 
week I walk the hills down to the water and back up to my home near Syre. We have 
a special beach community. It is quiet and peaceful.  With all of the proposed 
people driving into a development at Point Wells, the entire character of the 
neighborhood will be affected. 
If this is Woodway's development, let them build a road to handle it. We should 
dead end our road and not allow this development to ruin our community. 
I am wondering who is standing for the people of Shoreline on this issue. My 
neighbors are outraged by the way that the council has handled this issue.  
Sincerely, 
Martha Smith 
  



Dear Mayor Winstead, and Deputy Mayor Eggen, and Council Members McClashan, Hall, McConnell, 

Solomon, and Roberts: 

  

I attended the City Council meeting last evening, where staff presented their review of the Transportation 

Corridor Study related to Point Wells, and where both Segment A and Segment B were discussed.  I 

signed up to speak, but I was told the public was only allowed to speak during the prior Sewer District 

discussion earlier in the evening. 

 I had (3) points and then questions: 

 A).  Richmond Beach Dr. residents Jerry Patterson, and Carol Stoel-Gammons and Richard Gammons, 

collected over (30) signatures for Recommended Option 4-C (modified) about (2) weeks ago, related 

specifically to Segment A (Richmond Beach Dr).  I signed this petition as an adjacent neighbor.  It was 

then delivered to City Manager Debbie Terry.  Kirk McKinley referred to this petition in his review of last 

evening.   

 B).  Jerry Patterson took the additional step of meeting with the Shoreline Fire Dept. to insure that 

Recommended Option 4-C (modified) was acceptable.  Recommended Option 4-C (modified) consists of 

west to east as follows: 

 2' west amenity + 11' travel + 11' travel + 5' east amenty + 10' sidewalk 

         zone                  lane            lane             zone 

 for a total cross section maximum of 39'--nothing more.  This exceeded the Shoreline Fire Department's 

requirements, according to the Shoreline Fire Department.  

 C).  We were told at the outset of this study by a senior staff member, that the recommended final design 

would be what the individual frontage property owners wanted, and that the design would change 

property frontage by property frontage, if necessary, to accommodate the wishes of the frontage property 

owners.  We have not asked for design changes property by property.  But, a majority of Richmond 

Beach Dr. property owners and residents have spoken, as evidenced by the petition drive and 

submission of Jerry Patterson et al.  Staff urged us to provide input.  We delivered.  We petitioned our 

local government, per their urgings and invitations, to design the road the way we wanted it designed.  

We petitioned for the least impact possible--not more than (39)' of improvements.  After all, it is 

uncontested that we, the Richmond Beach Dr. Segment A residents and constituents are the ones who 

will be negatively impacted the most, by far.  

 It appeared last evening, that the decision for Segment A has not been reached.  If no decision has yet 

been reached to recommend Option 4-C (modified), my questions are these: 

 I).  If the (30)+ petitioners are not the selectors, what specific person will be making the 

recommendation?  

II). When will that decision be made? 

 Thank you kindly. 

 Denis Casper 



Dear Shoreline City Council - 

 

I'm unable to attend tonight's meeting about the Point Wells traffic, but I just wanted to throw in my 
two cents.  I don't know if it's possible, but I'd love to see Richmond Beach Road widened, and have the 
city add dedicated bike trails, that are completely separate from the cars.  (Maybe the new look could 
be similar to the path along Linden between about 135th and 145th).  It would be so nice to have a safe 
way to travel from east to west by bike.  If there are any mitigation funds that could be used for safe, 
dedicated, separated bike lanes/paths/trails, I would be very grateful and happy!  It would enable those 
of us along the west side of town to bike safely to the Interurban Trail, and transportation by bike might 
become more  feasible for people like me, that love to bike, but are afraid of riding in and among the 
cars.   

 

Thank you so much for dealing with this complicated and contentious issue! 

 

-Michelle Hickman 

Richmond Highlands resident 

  



I'm the Washington state chapter leader with Moms Demand Action for Gun Sense and a Shoreline resident, I 
would like to ask the City Council to endorse I-594 which will be on our November ballots. I-594 closes the 
loophole for private sales, online and gun shows for avoiding background checks when buying a gun. 
 
more details regarding the initiative can be found here: 
 
 
http://wagunresponsibility.org/about-594/ 

Kate Beck 

  

http://wagunresponsibility.org/about-594/�


Dear council and all: 
 
It light of the complexities of the Point Wells TCS study, it would have behooved 
the council to have allowed brief questions and comments after the presentation. 
Only after hearing the presentation and comments from staff and questions from 
council members, did it become clearer what to say regarding one's own questions 
and concerns.   Because there was no input allowed except at the very beginning 
on any subject, many residents who were in attendance were not able to provide 
feed back or raise concerns on the TCS and had to do so out in the foyer after 
the meeting.  It may have been helpful for the council to hear from those in 
attendance. 
 
Please consider allowing comments per the Pt. Wells agenda items after the 
presentations due to the complexity of this enormous neighborhood changing 
project that will affect  thousands of people in Shoreline for many years to 
come. 
 
Thank you, 
Nancy Morris 
Shoreline, WA 
 









From: Alex DR 
Sent: Tuesday, June 17, 2014 11:23 AM 
To: Kirk McKinley 
Subject: Open Letter to Shraga Biran, Owner of Point Wells 
 

(As published in the June 2014 issue of Richmond Beach Community News) 

 

Open Letter to Shraga Biran, Owner of Point Wells 

Dear Mr. Biran, 

The residents of Richmond Beach and surrounding areas have voiced their opinion about your 
development at Point Wells, and it’s almost universally unwanted. We now understand that your 
promise in 2011 wasn’t in earnest. You said, “We're not in a situation where we must develop it, 
it's just for pleasure . . . if they shall not like (it), we will not fight anybody.” (Haglund, Noah 
"The Man With an Ambitious Plan for Point Wells" The Everett Herald, 17 Feb. 2011) 
Nonetheless, it seems inevitable that your development will be built, despite the public outcry. If 
the project must go forward, then it’s in everyone’s best interest for it to be as successful as 
possible. You’re a self-described ‘big picture guy’ so, by all means, let’s look ahead to the future 
for a moment. 

Twenty years from now, when Point Wells is near completion, it will be judged partially on the 
neighborhoods adjacent to the traffic corridor serving it. Large though your development will be, 
nothing exists in a vacuum. Your neighbor’s property values will impact yours, and vice-versa. 
In the Pacific Northwest, where amazing (but often intimate) places are the primary tourist-draw, 
it’s antithetical to build a vast superhighway to a single destination. Here, the appeal is the 
individuality inherent in every neighborhood, each block. There’s always something different 
around the next corner, a fascinating place, a new vista. Mile by mile, the historical and cultural 
vibrancy of our community can be seen as easily as the stunning views. You can have a long, 
nondescript “driveway” through a degraded area, or a lovely corridor through beautiful, vibrant 
and mature neighborhoods. It all depends on what you want. I humbly suggest that the latter 
would serve your interests better. Sadly, the current plans for your traffic corridor are sub-par at 
best. 

Your “billion dollar project” will sit in the far reaches of a very unique neighborhood. The traffic 
corridor to and from Point Wells will affect areas beyond Richmond Beach, but (without an 
entrance to Woodway), we are your single-most immediate neighbor. If your development is to 
be successful over the long-term . . . pardon my impertinence, but you’d be wise to pay closer 
attention to your “entrance-drive” and the value of the properties you share it with. Considering 
your company, B.S.R.E., seems unwilling to provide a road to Woodway, future residents of 
Point Wells will have only a single thoroughfare through a dangerous geologic slide-zone, with 
no alternate or “escape” routes. This works to the city of Shoreline’s advantage (or so they 
assume) because they hope to annex Point Wells someday for the added tax-base. It’s a gamble, 
as there is no guarantee that an annexation attempt would be successful. 



IDEAS create wealth, it’s one of your credos. The city is not encouraging ideas in this process. 
Shoreline is “holding hands with the developer” (their words), even going so far as to hire David 
Evans and Associates to design the traffic corridor . . . the VERY company hired to design the 
Point Wells development. This has helped foster an insular atmosphere in which the Shoreline 
city government feels compelled to do everything possible (while skirting utter condemnation), 
to keep public opinion about the traffic corridor muted. They’re accomplishing this through 
postponed meetings, low-key announcements with little advance notice, limitation of questions 
at 

public meetings, public records removed from public access . . . presumably because David 
Evans & Associates is pushing a particular design at the behest of B.S.R.E. When anyone 
questions the city about a particular decision they’ve made, their standard reply is that they’ve 
received little interest or feedback from the community. Public records (when they’re made 
available) contradict this, but the fault lays at the city’s feet either way. Whether by device or 
oversight, the city has not actively and wholeheartedly engaged the community in this process, 
and it definitely shows in the unimaginative and insensitive preliminary design for the traffic 
corridor.  

Shoreline and the design firm are missing a lot of opportunities for success. Rather than work 
actively with each community (especially as the corridor draws closer to Point Wells), they’re 
slapping a “one size fits all” freeway leading to your property. If Point Wells becomes a 
glittering jewel in a crown of thorns . . . an isolated housing project in the midst of a decaying 
suburb . . . then your creation will be little more than a gaudy rhinestone . . . just another high-
rise slum (with great views) at the end of a depressing drive. On the other hand, with a lot of 
community participation (and a bit more vision from the designers), the traffic corridor could be 
a wonderful asset to your development.  

For instance, block after block of the same, concrete retaining-walls doesn’t sound terribly 
conducive to a feeling of place, a sense of community. Every opportunity should be taken to 
preserve existing landscapes by reducing the width of the corridor. Ten foot-wide sidewalks?!? 
Thanks, but no thanks. 

Also, there are a fair number of original/historic structures in the old town center of Richmond 
Beach. The design of the thoroughfare should respect and enhance these, as they add greatly to 
the charm of the drive to Point Wells. With a word from you to B.S.R.E. (therefore to your 
design firm and our city government), the roadway in and out of your development could be 
marvelous . . . simply by highlighting what already exists.  

There’ll always be a few “nimbys” (Not In My BackYard) who disagree, but burdens should be 
dispersed wherever possible. If there are two roads to choose from, both should be used thereby 
reducing traffic, width, and other impacts for each. Two people with a common cold is preferable 
to a single person with double pneumonia. 

Though these are just a few little ideas from one local guy, I hope you can see how the people of 
Richmond Beach could be a great asset to you if this process were being handled differently. 
One must always be careful about quality control when overseeing a public/private partnership, 



like the one between B.S.R.E., David Evans & Assoc., and the city government of Shoreline. 
The final product rarely bears much resemblance to the original vision no matter what you do, 
but it can still be a good product in the end . . . or a bad one. Your interests would be better-
served if the citizenry were fully included in this partnership. We have just as much (or more) at 
stake in your success as you do. If the communities surrounding Point Wells suffer, your 
development will be less successful than it has the potential to be. 

As you went on to say in the above-cited article (regarding public opposition to your 

development), "One day they (will) have to ask for mercy from God or nature because they lost 
an opportunity." Without putting too fine a point on it, the same can be said about losing the 
opportunity to engage the community in a meaningful way through this process. We could be as 
valuable a resource as the trees, the water, and the mountains that so inspired you about this 
special place. 

Respectfully, Sir, it might behoove you to check on how the design for your traffic corridor is 
coming along . . . if you don’t, I fear you may not be happy with the final product. 

Sincerely, 

Alex Danford-Rincon 

Richmond Beach, WA USA 

 



 
From: Patty Cummings
Sent: Monday, May 05, 2014 8:34 PM
To: Kirk McKinley
Subject: May 6th meeting

Mr. McKinley,

I am a Shoreline resident who lives on NW 198th Place right off of 15th Avenue NW. I am 
unable to attend the May 6th meeting scheduled at the Richmond Beach Library due to another 
commitment. However, I wanted to make sure you know that I am very concerned about the 
impact the Point Wells development will have on our community, including not only the main 
traffic corridors but also the many side streets that will be impacted, including 15th Avenue NW. 
15th Avenue already has a number of safety issues that need to be addressed. I understand 
residents' concerns about the safety issues on 15th Avenue NW and our recommendations for 
how to address these safety issues have already been presented to you by Sheri Ashleman. I 
strongly support these recommendations made by the residents who live on or near 15th Avenue 
NW.

Once the Point Wells development is completed, these safety issues will only worsen as the 
traffic on this street increases and I don't want 15th Avenue NW to be overlooked by the city 
when it is negotiating with developer about what is needed to mitigate traffic/safety issues that 
will arise from the Point Wells development. 

Sincerely,
Patty Cummings



From: Kristina Madayag
Sent: Thursday, April 24, 2014 11:46 AM
To: Mark Relph; Kirk McKinley
Subject: Comments to Point Wells TCC meeting 4/16

Hi Mark and Kirk,

Thank you again for all the hard work you and your team put into the 4 month TCC process for 
Point Wells. I just wanted to make that you also heard from residents that were satisfied with the 
proposed design as I'm sure your inbox has been undoubtedly flooded with emails/letters from 
the minority who were less than satisfied.

Specifically my neighbors and I were satisfied with the city's recommended proposal for the 
"triangle" area as it created the most efficient route to the site, provided the safest access for 
residents and affected the least number of property owners. 

Thank you again!

-Kristina & Oliver Madayag

April 24, 2014

Mr. Kirk McKinley
Mr. Mark Relph,
Transportation Planning Manager
City of Shoreline
17500 Midvale Ave N
Shoreline WA 98133

Dear Mr. McKinley and Mr. Relph:

Thank you and your fellow staff member for the time and effort that went into the Traffic 
Corridor Study process. This four (4) month structured process provided ample time for 
community members to voice their opinions on the preferred alternatives and request mitigation 
efforts.
After reviewing the recommended options for the corridor at the April 16th meeting we would 
like to commend the plan that the city presented. The design and route that was presented (main 
route along 196th

Specifically, with respect to the triangle area (196

street and Richmond Beach Drive NW) took the majority of the communities 
concerns into account while working with the most greatly effected residents to design the 
improvements directly in front of their property’s to suit their needs and the needs of the greater 
community (safety, mail/deliveries, buses, pedestrians, bikes etc).

th & 195th Pl) we feel the city made the right 
recommendation to isolate the traffic to 196th street. This creates the most efficient route to the 
site, while affecting the least number of residents. It also provides greater safety for the 
community by allowing less intersections and greater separation for pedestrians and busy 



roadways. Although at the end of the April 16th meeting there were a number of people that lived 
on 196th

We would like to encourage the city to stand behind the recommendation to keep 196

still upset with the decision know that many other people that live in the effected 
neighborhood were also at the meeting and were satisfied with the city’s recommendation. They 
expressed their approving sentiments at the workshop table. That is why the representative for 
that table felt the comments were mostly positive for the proposed design. 

th

Kind Regards,

the main 
route to Point Wells. This decision took four (4) months of organized and moderated meetings 
for the community and city leaders to come to this recommendation. I would hate to see the faith 
of the residents in this process degraded by the reopening of this discussion and pitting neighbors 
against neighbors in further debate. I encourage the City of Shoreline to stand behind their 
recommendation and explain the reasons this recommendation was made as they are sound in 
reason.

Kristina & Oliver Madayag











David Evans and Associates, Inc. August 2016 

Appendix I – Traffic Counts 
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LOCATION: Richmond Beach Drive NW @ NW 196th Street DATE OF COUNT: COUNTED BY: WW

Shoreline, WA TIME OF COUNT: 7:00 AM - 9:00 AM WEATHER: Overcast

TIME

INTERVAL INTERVAL

ENDING TOTALS

AT Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right

05:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

05:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

05:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

06:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

06:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

06:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

06:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

07:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

07:15 AM 0 0 0 0 4 0 0 0 0 0 0 0 0 0 0 2 0 0 2 0 4 0 0 0 0 0 0 0 10

07:30 AM 1 0 0 0 3 0 0 2 0 1 0 0 1 1 1 0 0 0 0 0 2 0 0 0 0 0 0 0 7

07:45 AM 0 0 0 0 6 1 0 0 0 0 0 0 0 0 0 2 1 0 2 0 7 0 0 0 0 0 1 0 17

08:00 AM 0 0 0 0 1 0 0 0 0 0 0 0 0 1 2 0 0 0 1 0 2 0 0 0 0 0 2 1 8

08:15 AM 0 1 0 0 5 1 0 0 0 0 0 0 0 1 0 2 0 0 1 1 4 0 0 0 0 0 0 0 13

08:30 AM 0 0 0 0 4 1 0 0 0 0 0 0 0 1 1 0 0 0 1 1 5 0 0 0 0 1 0 0 14

08:45 AM 0 0 0 0 3 2 0 1 0 0 0 1 0 0 1 3 0 0 2 0 3 0 0 0 0 0 1 2 14

09:00 AM 0 0 0 0 7 0 1 0 0 0 0 0 0 0 0 1 0 0 0 1 4 1 0 0 0 0 0 2 15

0 1 0 0 19 4 1 1 0 0 0 1 0 2 2 6 0 0 4 3 16 1 0 0 0 1 1 4 INTERSECTION

ALL MOVEMENTS 24 3 23 6 56
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LOCATION: Richmond Beach Drive NW @ NW 196th Street DATE OF COUNT: COUNTED BY: TM

Shoreline, WA TIME OF COUNT: 4:00 PM - 6:00 PM WEATHER: Overcast

TIME

INTERVAL INTERVAL

ENDING TOTALS

AT Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right

02:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

02:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

02:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

03:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

03:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

03:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

03:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

04:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

04:15 PM 0 0 0 0 5 1 0 0 0 0 0 0 1 1 0 1 0 0 3 0 3 0 0 0 0 0 0 0 14

04:30 PM 0 0 0 0 2 0 0 2 0 0 0 0 0 1 0 1 0 0 5 0 4 0 0 0 0 0 0 0 12

04:45 PM 0 0 0 0 3 1 0 0 0 0 0 0 1 0 0 0 1 0 4 0 5 0 0 0 0 0 0 0 14

05:00 PM 0 0 0 0 6 2 0 1 0 0 0 0 1 2 0 2 0 0 2 0 11 0 0 0 0 0 0 0 24

05:15 PM 0 0 1 0 1 4 0 0 0 0 0 0 1 2 0 1 0 0 3 0 6 0 0 0 0 0 0 0 17

05:30 PM 2 0 0 0 3 0 0 0 0 0 0 0 2 1 0 1 1 0 9 0 5 0 0 0 0 0 0 0 20

05:45 PM 0 0 0 0 4 2 0 4 0 0 0 0 3 1 2 2 0 0 8 0 6 0 0 0 0 0 0 0 24

06:00 PM 0 0 0 0 3 2 0 2 0 0 0 0 1 1 0 1 0 0 9 0 6 0 0 0 0 0 0 0 22

2 0 1 0 14 8 0 5 0 0 0 0 7 6 2 6 1 0 22 0 28 0 0 0 0 0 0 0 INTERSECTION

ALL MOVEMENTS 22 13 50 0 85

% HV 4.5% 0.0% 2.0% #N/A 2.4%

% Buses 0.0% 0.0% 12.0% #N/A 7.1%

0.69 0.81 0.89 #N/A 0.89
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LOCATION: Richmond Beach Drive NW @ NW 195th Place DATE OF COUNT: COUNTED BY: WW

Shoreline, WA TIME OF COUNT: 7:00 AM - 9:00 AM WEATHER: Sunny

TIME

INTERVAL INTERVAL

ENDING TOTALS

AT Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right

05:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

05:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

05:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

06:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

06:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

06:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

06:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

07:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

07:15 AM 0 1 0 0 4 0 0 0 0 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 6

07:30 AM 0 1 0 0 5 0 0 0 1 1 0 0 1 4 0 0 1 0 0 0 1 0 0 0 0 0 0 0 11

07:45 AM 0 2 0 0 5 0 0 0 1 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 7

08:00 AM 0 0 0 0 5 0 0 0 1 0 0 0 1 4 0 0 0 0 0 0 1 0 0 0 0 0 0 0 11

08:15 AM 0 2 0 0 3 1 0 0 1 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6

08:30 AM 0 0 0 0 1 0 0 0 1 0 0 0 0 3 2 0 0 0 2 0 0 0 0 0 0 0 0 0 6

08:45 AM 0 1 1 0 7 0 0 0 1 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 9

09:00 AM 0 1 0 0 2 0 0 0 2 1 0 0 0 6 0 0 0 0 2 0 0 0 0 0 0 0 0 0 10

0 4 0 0 19 0 0 0 3 1 0 0 2 10 0 0 1 0 2 0 2 0 0 0 0 0 0 0 INTERSECTION

ALL MOVEMENTS 19 12 4 0 35

% HV 0.0% 8.3% 25.0% #N/A 5.7%

% Buses 21.1% 25.0% 0.0% #N/A 20.0%

0.95 0.60 1.00 #N/A 0.80

PHF = Peak Hour Factor TO

REDUCED BY: CN DATE OF REDUCTION: 6/4/2013

7:00 AM

PEAK HOUR 

TOTALS

Richmond Beach Drive NW Richmond Beach Drive NW

Thu. 5/30/13

INTERSECTION TURNING MOVEMENTS REDUCTION SHEET

7:00 AM - 9:00 AM PEAK HOUR:

NW 195th Place

FROM NORTH ON

8:00 AM

FROM SOUTH ON FROM EAST ON FROM WEST ON

PEAK HOUR 

FACTOR



TO

Buses HV PHF

SB 13.0% 4.3% 0.82

NB 0.0% 0.0% 0.40

WB 0.0% 0.0% 0.75 IN

INTRS. 5.0% 1.7% 0.60 OUT

HV    = Heavy Vehicles

PHF = Peak Hour Factor

COUNTED BY: DATE OF COUNT:

REDUCED BY: TIME OF COUNT:
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LOCATION: Richmond Beach Drive NW @ NW 195th Place DATE OF COUNT: COUNTED BY: WW

Shoreline, WA TIME OF COUNT: 4:00 PM - 6:00 PM WEATHER: Sunny

TIME

INTERVAL INTERVAL

ENDING TOTALS

AT Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right

02:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

02:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

02:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

03:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

03:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

03:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

03:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

04:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

04:15 PM 0 2 0 0 5 0 0 0 0 0 0 0 1 5 0 0 0 0 3 0 0 0 0 0 0 0 0 0 14

04:30 PM 0 1 0 0 1 1 0 0 0 0 0 0 0 2 0 0 0 0 4 0 1 0 0 0 0 0 0 0 9

04:45 PM 1 1 0 0 5 2 0 1 0 0 0 0 1 3 0 0 0 0 4 0 0 0 0 0 0 0 0 0 15

05:00 PM 0 0 0 0 1 2 0 0 0 0 0 0 2 0 1 0 0 0 5 0 0 0 0 0 0 0 0 0 10

05:15 PM 0 2 0 0 5 2 0 0 0 0 0 0 2 10 0 0 0 0 4 0 2 0 0 0 0 0 0 0 25

05:30 PM 0 0 1 0 4 2 0 0 0 0 0 0 0 1 0 0 0 0 2 0 1 0 0 0 0 0 0 0 10

05:45 PM 0 2 0 0 3 1 0 4 0 0 0 0 2 1 4 0 0 0 3 0 1 0 0 0 0 0 0 0 11

06:00 PM 1 0 0 0 5 0 0 0 0 0 0 0 2 1 0 0 0 0 3 0 3 0 0 0 0 0 0 0 14

1 3 1 0 15 8 0 1 0 0 0 0 5 14 1 0 0 0 15 0 3 0 0 0 0 0 0 0 INTERSECTION

ALL MOVEMENTS 23 19 18 0 60

% HV 4.3% 0.0% 0.0% #N/A 1.7%

% Buses 13.0% 0.0% 0.0% #N/A 5.0%

0.82 0.40 0.75 #N/A 0.60

PHF = Peak Hour Factor TO

REDUCED BY: CN DATE OF REDUCTION: 6/4/2013

4:30 PM

PEAK HOUR 

TOTALS

Richmond Beach Drive NW Richmond Beach Drive NW

Thu. 5/30/13

INTERSECTION TURNING MOVEMENTS REDUCTION SHEET

4:00 PM - 6:00 PM PEAK HOUR:

NW 195th Place

FROM NORTH ON

5:30 PM

FROM SOUTH ON FROM EAST ON FROM WEST ON

PEAK HOUR 

FACTOR



Buses HV

NB 9.3% 4.7%

131 WB 17.6% 0.0%

131 EB 0.0% 2.8%

INTRS. 7.6% 3.1%

PHF = Peak Hour Factor

HV = Heavy Vehicles

COUNTED BY: DATE OF COUNT:

REDUCED BY: TIME OF COUNT:

REDUCTION DATE: WEATHER:

Peds = 1

TURNING MOVEMENTS DIAGRAM

NW 196th Street
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24th Avenue NW @ NW 196th Street
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0.84Peds = 0

Tue. 6/4/13

CN
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7:00 AM - 9:00 AM

IN

PEAK HOUR  VOLUME

0

8:00 AM

Tue. 6/4/13

TO7:00 AM - 9:00 AM PEAK HOUR: 7:00 AM
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LOCATION: 24th Avenue NW @ NW 196th Street DATE OF COUNT: COUNTED BY: JH

Shoreline, WA TIME OF COUNT: 7:00 AM - 9:00 AM WEATHER: Sunny

TIME

INTERVAL INTERVAL

ENDING TOTALS

AT Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right

05:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

05:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

05:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

06:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

06:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

06:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

06:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

07:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

07:15 AM 0 0 0 0 1 0 0 0 1 0 0 0 0 5 1 1 0 0 0 10 2 0 0 0 0 0 4 0 22

07:30 AM 1 0 0 0 6 0 0 0 1 1 0 0 0 14 0 2 0 0 0 6 1 1 0 0 0 0 12 0 39

07:45 AM 0 0 1 0 4 1 0 0 2 1 0 0 0 12 1 2 0 0 5 5 0 0 0 1 0 0 11 0 38

08:00 AM 0 0 0 0 6 0 0 0 0 0 0 0 0 12 0 1 0 0 2 2 1 0 0 0 0 1 8 0 32

08:15 AM 0 1 0 0 3 0 0 0 1 0 0 0 1 4 0 2 1 0 1 4 1 0 0 0 0 0 8 0 22

08:30 AM 0 0 0 0 10 0 0 0 0 0 0 0 0 3 0 0 0 0 2 2 0 0 0 0 0 0 4 0 21

08:45 AM 0 1 0 0 3 0 0 0 1 1 0 0 0 10 2 2 2 0 1 10 1 0 0 0 0 0 9 0 34

09:00 AM 2 0 1 0 10 0 0 0 1 1 0 0 0 11 0 1 0 0 2 8 1 0 2 1 0 1 5 0 38

1 0 1 0 17 1 0 0 4 2 0 0 0 43 2 6 0 0 7 23 4 1 0 1 0 1 35 0 INTERSECTION

ALL MOVEMENTS 18 43 34 36 131

% HV 5.6% 4.7% 0.0% 2.8% 3.1%

% Buses 0.0% 9.3% 17.6% 0.0% 7.6%

0.75 0.77 0.71 0.75 0.84

PHF = Peak Hour Factor TO

REDUCED BY: CN DATE OF REDUCTION: 6/4/2013

7:00 AM

PEAK HOUR 

TOTALS

24th Avenue NW 24th Avenue NW

Tue. 6/4/13

INTERSECTION TURNING MOVEMENTS REDUCTION SHEET

7:00 AM - 9:00 AM PEAK HOUR:

NW 196th StreetNW 196th Street

FROM NORTH ON

8:00 AM

FROM SOUTH ON FROM EAST ON FROM WEST ON

PEAK HOUR 

FACTOR



Buses HV

NB 0.0% 7.4%

138 WB 4.1% 0.0%

138 EB 0.0% 3.7%

INTRS. 2.2% 2.2%

PHF = Peak Hour Factor

HV = Heavy Vehicles

COUNTED BY: DATE OF COUNT:

REDUCED BY: TIME OF COUNT:

REDUCTION DATE: WEATHER:

Peds = 4

TURNING MOVEMENTS DIAGRAM

NW 196th Street
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PEAK HOUR  VOLUME
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TO4:00 PM - 6:00 PM PEAK HOUR: 4:30 PM
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LOCATION: 24th Avenue NW @ NW 196th Street DATE OF COUNT: COUNTED BY: RH

Shoreline, WA TIME OF COUNT: 4:00 PM - 6:00 PM WEATHER: Rainy

TIME

INTERVAL INTERVAL

ENDING TOTALS

AT Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right

02:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

02:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

02:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

03:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

03:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

03:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

03:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

04:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

04:15 PM 0 1 0 0 0 0 3 0 0 0 0 1 0 3 0 0 0 0 0 16 2 0 1 1 0 0 8 0 33

04:30 PM 0 0 0 0 4 0 0 0 2 0 0 0 0 6 0 4 0 0 11 9 0 0 0 0 0 0 2 0 32

04:45 PM 0 0 0 0 4 0 1 0 0 0 0 0 0 9 1 0 0 0 4 9 2 0 0 0 0 1 9 0 39

05:00 PM 0 0 0 0 2 1 0 0 0 1 0 0 0 4 0 2 0 0 3 12 0 1 0 0 0 0 5 0 27

05:15 PM 4 0 0 0 1 2 0 0 0 0 0 0 2 5 0 0 0 0 4 6 7 0 0 1 0 0 5 0 32

05:30 PM 0 0 0 0 0 0 0 0 0 1 0 0 1 6 0 1 0 0 8 16 2 0 0 0 0 0 7 0 40

05:45 PM 0 0 0 0 4 2 0 0 0 1 0 0 1 3 0 1 1 0 3 14 2 0 0 0 0 1 5 0 35

06:00 PM 0 0 1 0 1 2 0 0 0 0 0 0 0 6 0 1 1 0 4 16 0 0 0 0 0 0 2 0 31

4 0 0 0 7 3 1 0 0 2 0 0 3 24 1 3 0 0 19 43 11 1 0 1 0 1 26 0 INTERSECTION

ALL MOVEMENTS 11 27 73 27 138

% HV 0.0% 7.4% 0.0% 3.7% 2.2%

% Buses 0.0% 0.0% 4.1% 0.0% 2.2%

0.55 0.75 0.70 0.68 0.86

PHF = Peak Hour Factor TO

REDUCED BY: CN DATE OF REDUCTION: 6/11/2013

4:30 PM

PEAK HOUR 

TOTALS

24th Avenue NW 24th Avenue NW

Tue. 6/11/13

INTERSECTION TURNING MOVEMENTS REDUCTION SHEET

4:00 PM - 6:00 PM PEAK HOUR:

NW 196th StreetNW 196th Street

FROM NORTH ON

5:30 PM

FROM SOUTH ON FROM EAST ON FROM WEST ON

PEAK HOUR 

FACTOR



Buses HV

NB 1.3% 2.7%

561 WB 3.4% 6.9%

561 EB 0.0% 3.8%

INTRS. 1.4% 3.2%

PHF = Peak Hour Factor

HV = Heavy Vehicles

COUNTED BY: DATE OF COUNT:

REDUCED BY: TIME OF COUNT:

REDUCTION DATE: WEATHER:

Peds = 8

TURNING MOVEMENTS DIAGRAM

NW 195th Street
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TO7:00 AM - 9:00 AM PEAK HOUR: 7:15 AM
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LOCATION: 20th Avenue NW @ NW 195th Street DATE OF COUNT: COUNTED BY: WW

Shoreline, WA TIME OF COUNT: 7:00 AM - 9:00 AM WEATHER: Sunny

TIME

INTERVAL INTERVAL

ENDING TOTALS

AT Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right

05:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

05:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

05:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

06:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

06:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

06:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

06:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

07:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

07:15 AM 0 0 1 0 39 0 2 3 0 0 0 1 0 21 5 0 2 0 8 10 4 1 0 1 0 1 26 0 112

07:30 AM 2 0 1 0 62 0 0 0 0 0 0 1 2 13 3 2 2 0 5 5 15 3 0 1 0 1 34 0 138

07:45 AM 3 1 2 0 61 1 0 1 0 1 0 0 0 14 2 1 3 0 8 17 14 1 0 2 0 2 33 0 150

08:00 AM 2 2 0 0 61 0 0 1 1 0 0 1 3 14 3 1 1 0 3 6 17 3 0 1 0 1 27 0 133

08:15 AM 1 0 0 0 51 2 0 3 0 1 0 0 4 23 10 0 2 0 5 10 11 5 0 1 0 1 33 0 140

08:30 AM 0 0 1 0 39 2 0 0 0 0 0 0 0 21 1 1 0 0 10 10 27 1 1 1 0 0 25 0 134

08:45 AM 2 0 0 0 38 0 0 0 0 0 0 0 1 21 2 0 3 0 13 14 18 0 0 2 0 0 33 1 139

09:00 AM 2 1 0 0 37 1 1 0 0 2 0 1 4 19 5 2 2 0 10 18 24 3 0 1 0 0 23 0 138

8 3 3 0 235 3 0 5 1 2 0 2 9 64 18 4 8 0 21 38 57 12 0 5 0 5 127 0 INTERSECTION

ALL MOVEMENTS 238 75 116 132 561

% HV 1.3% 2.7% 6.9% 3.8% 3.2%

% Buses 1.3% 1.3% 3.4% 0.0% 1.4%

0.96 0.69 0.74 0.94 0.94

PHF = Peak Hour Factor TO

REDUCED BY: CN DATE OF REDUCTION: 6/5/2013

7:15 AM

PEAK HOUR 

TOTALS

20th Avenue NW 20th Avenue NW

Wed. 6/5/13

INTERSECTION TURNING MOVEMENTS REDUCTION SHEET

7:00 AM - 9:00 AM PEAK HOUR:

NW 195th StreetNW 195th Street

FROM NORTH ON

8:15 AM

FROM SOUTH ON FROM EAST ON FROM WEST ON

PEAK HOUR 

FACTOR



Buses HV

NB 2.4% 1.2%

767 WB 0.9% 0.2%

767 EB 4.7% 3.5%

INTRS. 1.3% 0.8%

PHF = Peak Hour Factor

HV = Heavy Vehicles

COUNTED BY: DATE OF COUNT:

REDUCED BY: TIME OF COUNT:

REDUCTION DATE: WEATHER:

6:00 PM

Tue. 6/11/13

TO4:00 PM - 6:00 PM PEAK HOUR: 5:00 PM
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LOCATION: 20th Avenue NW @ NW 195th Street DATE OF COUNT: COUNTED BY: WW

Shoreline, WA TIME OF COUNT: 4:00 PM - 6:00 PM WEATHER: Rainy

TIME

INTERVAL INTERVAL

ENDING TOTALS

AT Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right

02:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

02:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

02:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

03:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

03:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

03:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

03:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

04:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

04:15 PM 3 1 0 0 20 0 0 3 1 1 0 1 2 10 2 0 1 0 15 33 36 5 2 0 0 0 20 2 139

04:30 PM 4 0 1 0 31 5 2 2 0 2 0 0 4 14 5 2 0 0 23 24 47 5 1 1 0 0 28 1 179

04:45 PM 6 0 0 0 21 2 2 0 0 0 0 0 0 9 1 0 0 0 26 30 36 1 1 0 0 1 34 1 162

05:00 PM 5 0 0 0 26 0 3 8 0 0 0 0 4 17 13 2 0 0 16 29 47 9 0 2 0 1 25 2 170

05:15 PM 4 0 1 0 29 3 0 2 0 0 0 0 1 12 6 0 0 0 24 35 44 5 2 1 0 2 21 0 171

05:30 PM 4 0 0 0 40 10 2 9 0 0 0 1 8 20 8 2 0 0 33 48 57 10 0 1 0 1 25 0 245

05:45 PM 5 0 0 0 30 4 0 1 1 0 0 1 2 25 6 1 1 0 13 33 40 1 2 1 0 0 17 1 166

06:00 PM 3 0 0 0 38 3 2 1 1 1 0 0 1 13 10 1 0 0 14 40 55 1 0 0 0 0 19 0 185

16 0 1 0 137 20 4 13 2 1 0 2 12 70 30 4 1 0 84 156 196 17 4 3 0 3 82 1 INTERSECTION

ALL MOVEMENTS 161 84 436 86 767

% HV 0.6% 1.2% 0.2% 3.5% 0.8%

% Buses 0.0% 2.4% 0.9% 4.7% 1.3%

0.77 0.72 0.79 0.83 0.78

PHF = Peak Hour Factor TO

REDUCED BY: CN DATE OF REDUCTION: 6/11/2013

Tue. 6/11/13

INTERSECTION TURNING MOVEMENTS REDUCTION SHEET

4:00 PM - 6:00 PM PEAK HOUR:

NW 195th StreetNW 195th Street

FROM NORTH ON

6:00 PM

FROM SOUTH ON FROM EAST ON FROM WEST ON

PEAK HOUR 

FACTOR

PEAK HOUR 

TOTALS

20th Avenue NW 20th Avenue NW

5:00 PM



7:00 AM - 9:00 AM PEAK HOUR: TO

Buses HV

SB 1.1% 0.0%

WB 5.8% 2.3%

688 EB 2.3% 0.2%

688 INTRS. 3.1% 0.7%

HV    = Heavy Vehicles

PHF = Peak Hour Factor

COUNTED BY: DATE OF COUNT:

REDUCED BY: TIME OF COUNT: 7:00 AM - 9:00 AM

REDUCTION DATE: WEATHER: Overcast
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LOCATION: 15th Avenue NW (North Leg) @ Richmond Beach Drive NW DATE OF COUNT: COUNTED BY: CN

Shoreline, WA TIME OF COUNT: 7:00 AM - 9:00 AM WEATHER: Overcast

TIME

INTERVAL INTERVAL

ENDING TOTALS

AT Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right

05:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

05:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

05:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

06:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

06:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

06:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

06:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

07:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

07:15 AM 0 0 0 0 11 0 2 0 0 0 0 0 0 0 0 2 0 0 0 8 3 0 0 0 2 2 27 0 55

07:30 AM 4 1 0 0 8 0 4 0 0 0 0 0 0 0 0 2 1 0 0 30 6 0 3 0 0 4 105 0 157

07:45 AM 1 0 0 0 15 0 3 0 0 0 0 0 0 0 0 3 1 0 0 22 1 0 5 1 0 1 125 0 167

08:00 AM 0 0 0 0 15 0 3 0 0 0 0 0 0 0 0 5 2 0 0 36 8 0 2 0 0 2 125 0 189

08:15 AM 0 1 0 0 18 0 5 0 0 0 0 0 0 0 0 2 1 0 0 36 9 0 2 0 0 2 87 0 157

08:30 AM 0 0 0 1 18 0 12 0 0 0 0 0 0 0 0 0 0 0 0 53 6 0 1 0 0 4 81 0 175

08:45 AM 8 0 0 0 12 0 2 0 0 0 0 0 0 0 0 5 0 0 0 55 7 0 1 1 0 8 78 0 162

09:00 AM 1 0 0 0 18 0 0 0 0 0 0 0 0 0 0 2 3 0 0 46 10 0 2 1 0 9 102 0 185

1 1 0 1 66 0 23 0 0 0 0 0 0 0 0 10 4 0 0 147 24 0 10 1 0 9 418 0 INTERSECTION

ALL MOVEMENTS 90 0 171 427 688

% HV 0.0% #N/A 2.3% 0.2% 0.7%

% Buses 1.1% #N/A 5.8% 2.3% 3.1%

0.73 #N/A 0.72 0.84 0.91

PHF = Peak Hour Factor TO

REDUCED BY: CN DATE OF REDUCTION: 5/31/2013

7:30 AM

PEAK HOUR 

TOTALS

15th Avenue NW (North Leg)

Thu. 5/30/13

INTERSECTION TURNING MOVEMENTS REDUCTION SHEET

7:00 AM - 9:00 AM PEAK HOUR:

Richmond Beach Drive NWRichmond Beach Drive NW

FROM NORTH ON

8:30 AM

FROM SOUTH ON FROM EAST ON FROM WEST ON

PEAK HOUR 

FACTOR



4:00 PM - 6:00 PM PEAK HOUR: TO

Buses HV

SB 0.0% 0.0%

WB 0.6% 1.4%

907 EB 1.6% 2.5%

907 INTRS. 0.9% 1.7%

HV    = Heavy Vehicles

PHF = Peak Hour Factor

COUNTED BY: DATE OF COUNT:

REDUCED BY: TIME OF COUNT: 4:00 PM - 6:00 PM

REDUCTION DATE: WEATHER: SunnyWed. 6/12/13
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LOCATION: 15th Avenue NW (North Leg) @ Richmond Beach Drive NW DATE OF COUNT: COUNTED BY: CN

Shoreline, WA TIME OF COUNT: 4:00 PM - 6:00 PM WEATHER: Sunny

TIME

INTERVAL INTERVAL

ENDING TOTALS

AT Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right

02:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

02:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

02:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

03:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

03:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

03:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

03:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

04:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

04:15 PM 1 1 0 0 18 0 12 0 0 0 0 0 0 0 0 0 3 0 0 93 20 0 2 2 0 5 59 0 207

04:30 PM 5 0 0 0 10 0 5 0 0 0 0 0 0 0 0 2 1 0 0 108 19 0 1 1 0 3 65 0 210

04:45 PM 1 0 0 0 5 0 5 0 0 0 0 0 0 0 0 0 2 0 0 98 18 0 1 5 0 7 93 0 226

05:00 PM 5 0 0 0 9 0 4 0 0 0 0 0 0 0 0 3 0 0 0 90 21 0 0 1 0 6 74 0 204

05:15 PM 0 0 0 0 14 0 3 0 0 0 0 0 0 0 0 1 1 0 0 115 23 0 2 5 0 7 73 0 235

05:30 PM 0 0 0 0 12 0 7 0 0 0 0 0 0 0 0 0 0 0 0 92 14 0 0 3 0 1 87 0 213

05:45 PM 0 0 0 0 23 0 8 0 0 0 0 0 0 0 0 1 4 0 0 104 20 0 3 0 0 8 73 0 236

06:00 PM 1 0 0 0 14 0 8 0 0 0 0 0 0 0 0 1 2 0 0 111 22 0 0 0 0 1 67 0 223

1 0 0 0 63 0 26 0 0 0 0 0 0 0 0 3 7 0 0 422 79 0 5 8 0 17 300 0 INTERSECTION

ALL MOVEMENTS 89 0 501 317 907

% HV 0.0% #N/A 1.4% 2.5% 1.7%

% Buses 0.0% #N/A 0.6% 1.6% 0.9%

0.72 #N/A 0.91 0.90 0.96

PHF = Peak Hour Factor TO

REDUCED BY: CN DATE OF REDUCTION: 6/12/2013

Wed. 6/12/13

INTERSECTION TURNING MOVEMENTS REDUCTION SHEET

4:00 PM - 6:00 PM PEAK HOUR:

Richmond Beach Drive NWRichmond Beach Drive NW

FROM NORTH ON

6:00 PM

FROM SOUTH ON FROM EAST ON FROM WEST ON

PEAK HOUR 

FACTOR

PEAK HOUR 

TOTALS

15th Avenue NW (North Leg)

5:00 PM



Buses HV

NB 1.9% 1.9%

712 WB 4.6% 2.9%

712 EB 1.9% 0.2%

INTRS. 2.5% 1.1%

PHF = Peak Hour Factor

HV = Heavy Vehicles

COUNTED BY: DATE OF COUNT:

REDUCED BY: TIME OF COUNT:

REDUCTION DATE: WEATHER:

Peds = 12

TURNING MOVEMENTS DIAGRAM

Richmond Beach Drive NW

20.0%

175

INTERSECTION 0.0%
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15th Avenue NW (South Leg) @ Richmond Beach Drive NW
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0.93Peds = 3
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PEAK HOUR  VOLUME
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LOCATION: 15th Avenue NW (South Leg) @ Richmond Beach Drive NW DATE OF COUNT: COUNTED BY: VC

Shoreline, WA TIME OF COUNT: 7:00 AM - 9:00 AM WEATHER: Overcast

TIME

INTERVAL INTERVAL

ENDING TOTALS

AT Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right

05:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

05:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

05:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

06:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

06:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

06:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

06:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

07:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

07:15 AM 0 0 0 0 0 0 0 2 0 0 0 2 0 0 2 2 0 0 0 9 0 2 0 0 0 0 36 2 49

07:30 AM 5 0 0 0 1 0 3 5 0 1 0 2 1 5 0 2 1 0 2 29 1 1 3 0 0 0 102 17 163

07:45 AM 3 0 0 0 0 0 0 3 0 0 0 1 0 7 0 1 1 0 3 25 0 5 4 1 0 0 131 10 177

08:00 AM 5 0 0 0 0 0 0 0 0 0 0 10 1 7 0 6 2 0 3 33 1 0 2 0 0 0 134 3 192

08:15 AM 3 0 1 0 1 0 3 0 1 0 0 6 0 5 0 1 1 0 6 38 1 0 2 0 0 1 98 6 165

08:30 AM 1 0 0 0 0 1 0 0 0 1 0 4 0 13 0 0 1 0 10 55 0 0 1 0 0 1 88 6 178

08:45 AM 2 0 0 0 3 1 2 10 1 0 0 12 0 5 0 5 0 0 9 48 0 10 1 1 0 1 85 3 169

09:00 AM 3 0 0 0 2 0 1 4 1 0 0 9 0 8 0 1 3 0 10 46 1 6 4 1 0 2 111 6 196

12 0 1 0 1 1 3 3 1 1 0 21 1 32 0 8 5 0 22 151 2 5 9 1 0 2 451 25 INTERSECTION

ALL MOVEMENTS 5 54 175 478 712

% HV 20.0% 1.9% 2.9% 0.2% 1.1%

% Buses 0.0% 1.9% 4.6% 1.9% 2.5%

0.31 0.75 0.67 0.85 0.93

PHF = Peak Hour Factor TO

REDUCED BY: CN DATE OF REDUCTION: 5/31/2013

7:30 AM

PEAK HOUR 

TOTALS

Driveway 15th Avenue NW (South Leg)

Thu. 5/30/13

INTERSECTION TURNING MOVEMENTS REDUCTION SHEET

7:00 AM - 9:00 AM PEAK HOUR:

Richmond Beach Drive NWRichmond Beach Drive NW

FROM NORTH ON

8:30 AM

FROM SOUTH ON FROM EAST ON FROM WEST ON

PEAK HOUR 

FACTOR



Buses HV

NB 0.0% 2.7%

935 WB 0.6% 1.2%

935 EB 1.7% 1.7%

INTRS. 1.0% 1.5%

PHF = Peak Hour Factor

HV = Heavy Vehicles

COUNTED BY: DATE OF COUNT:

REDUCED BY: TIME OF COUNT:

REDUCTION DATE: WEATHER:

6:00 PM

Wed. 6/12/13

TO4:00 PM - 6:00 PM PEAK HOUR: 5:00 PM
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LOCATION: 15th Avenue NW (South Leg) @ Richmond Beach Drive NW DATE OF COUNT: COUNTED BY: VC

Shoreline, WA TIME OF COUNT: 4:00 PM - 6:00 PM WEATHER: Sunny

TIME

INTERVAL INTERVAL

ENDING TOTALS

AT Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right

02:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

02:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

02:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

03:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

03:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

03:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

03:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

04:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

04:15 PM 2 0 0 0 0 0 2 3 1 0 0 14 0 9 0 1 2 0 3 96 1 3 2 2 0 0 73 1 199

04:30 PM 10 0 0 0 1 0 1 4 0 1 0 13 0 10 0 2 0 0 9 116 0 4 0 1 0 0 73 1 224

04:45 PM 1 0 0 0 2 0 2 2 0 2 0 12 0 14 0 0 2 0 9 102 1 0 1 5 0 2 88 6 238

05:00 PM 6 0 0 0 1 0 0 3 0 0 0 11 0 9 0 3 1 0 8 100 0 3 0 1 0 0 75 9 213

05:15 PM 0 0 0 0 2 0 0 0 0 1 0 15 0 6 0 1 1 0 8 123 1 0 3 3 0 1 81 8 245

05:30 PM 0 0 0 0 1 0 1 0 0 0 0 12 1 8 0 0 0 0 5 92 1 0 0 3 0 1 88 8 218

05:45 PM 4 0 0 0 1 0 0 4 0 0 0 6 0 8 0 1 4 0 3 128 3 1 3 0 0 0 85 10 244

06:00 PM 2 0 0 0 0 0 0 2 0 1 0 12 0 6 0 1 1 0 7 122 0 2 0 0 0 0 74 7 228

6 0 0 0 4 0 1 6 0 2 0 45 1 28 0 3 6 0 23 465 5 3 6 6 0 2 328 33 INTERSECTION

ALL MOVEMENTS 5 74 493 363 935

% HV 0.0% 2.7% 1.2% 1.7% 1.5%

% Buses 0.0% 0.0% 0.6% 1.7% 1.0%

0.63 0.88 0.92 0.94 0.95

PHF = Peak Hour Factor TO

REDUCED BY: CN DATE OF REDUCTION: 6/12/2013

Wed. 6/12/13

INTERSECTION TURNING MOVEMENTS REDUCTION SHEET

4:00 PM - 6:00 PM PEAK HOUR:

Richmond Beach Drive NWRichmond Beach Drive NW

FROM NORTH ON

6:00 PM

FROM SOUTH ON FROM EAST ON FROM WEST ON

PEAK HOUR 

FACTOR

PEAK HOUR 

TOTALS

Driveway 15th Avenue NW (South Leg)

5:00 PM



Buses HV

NB 4.8% 5.3%

727 WB 0.0% 0.0%

727 EB #N/A #N/A

INTRS. 2.6% 1.9%

PHF = Peak Hour Factor

HV = Heavy Vehicles

COUNTED BY: DATE OF COUNT:

REDUCED BY: TIME OF COUNT:

REDUCTION DATE: WEATHER:

8:30 AM

Thu. 6/13/13

TO7:00 AM - 9:00 AM PEAK HOUR: 7:30 AM
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LOCATION: NW 190th Street @ NW Richmond Beach Road DATE OF COUNT: COUNTED BY: CN

Shoreline, WA TIME OF COUNT: 7:00 AM - 9:00 AM WEATHER: Sunny

TIME

INTERVAL INTERVAL

ENDING TOTALS

AT Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right

05:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

05:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

05:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

06:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

06:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

06:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

06:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

07:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

07:15 AM 0 1 3 0 7 110 0 0 3 1 0 0 25 0 0 0 0 0 0 0 2 2 0 0 0 0 0 0 144

07:30 AM 0 1 0 0 14 117 0 0 4 1 0 0 24 0 0 0 0 0 0 0 4 0 0 0 0 0 0 0 159

07:45 AM 0 4 0 0 9 144 0 0 2 2 0 0 36 0 1 0 0 0 1 0 5 0 0 0 0 0 0 0 195

08:00 AM 0 1 2 0 16 116 0 0 5 2 0 0 48 1 0 0 0 0 0 0 9 0 0 0 0 0 0 0 190

08:15 AM 0 1 1 0 22 85 0 0 1 3 0 0 53 0 0 0 0 0 0 0 11 0 0 0 0 0 0 0 171

08:30 AM 0 4 1 0 21 90 0 0 1 3 0 0 49 1 0 0 0 0 0 0 10 0 0 0 0 0 0 0 171

08:45 AM 0 0 2 0 14 88 0 0 3 4 0 0 65 1 1 0 0 0 0 0 3 0 0 0 0 0 0 0 171

09:00 AM 0 2 1 0 4 103 0 0 1 2 0 0 55 0 0 0 0 0 1 0 10 0 0 0 0 0 0 0 173

0 10 4 0 68 435 0 0 9 10 0 0 186 2 1 0 0 0 1 0 35 0 0 0 0 0 0 0 INTERSECTION

ALL MOVEMENTS 503 188 36 0 727

% HV 0.8% 5.3% 0.0% #N/A 1.9%

% Buses 2.0% 4.8% 0.0% #N/A 2.6%

0.82 0.89 0.82 #N/A 0.93

PHF = Peak Hour Factor TO

REDUCED BY: CN DATE OF REDUCTION: 6/13/2013

Thu. 6/13/13

INTERSECTION TURNING MOVEMENTS REDUCTION SHEET

7:00 AM - 9:00 AM PEAK HOUR:

DrivewayNW 190th Street

FROM NORTH ON

8:30 AM

FROM SOUTH ON FROM EAST ON FROM WEST ON

PEAK HOUR 

FACTOR

PEAK HOUR 

TOTALS

NW Richmond Beach Road NW Richmond Beach Road

7:30 AM



TO

Buses HV PHF

SB 1.0% 2.7% 0.90

NB 0.7% 1.9% 0.89

WB 0.0% 0.0% 0.69 IN

INTRS. 0.8% 2.1% 0.90 OUT

HV    = Heavy Vehicles

PHF = Peak Hour Factor

COUNTED BY: DATE OF COUNT:

REDUCED BY: TIME OF COUNT:

REDUCTION DATE: WEATHER:Thu. 6/13/13
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LOCATION: NW 190th Street @ NW Richmond Beach Road DATE OF COUNT: COUNTED BY: LJ

Shoreline, WA TIME OF COUNT: 4:00 PM - 6:00 PM WEATHER: Sunny

TIME

INTERVAL INTERVAL

ENDING TOTALS

AT Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right

02:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

02:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

02:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

03:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

03:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

03:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

03:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

04:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

04:15 PM 0 2 6 0 12 100 0 0 2 2 0 0 107 0 1 0 0 0 0 0 14 0 0 0 0 0 0 0 233

04:30 PM 0 2 2 0 5 83 0 0 1 3 0 0 95 0 0 0 0 0 0 0 21 0 0 0 0 0 0 0 204

04:45 PM 0 1 1 0 14 76 0 0 2 2 0 0 106 1 0 0 0 0 0 0 10 0 0 0 0 0 0 0 207

05:00 PM 1 1 2 0 16 96 0 0 1 3 0 0 149 2 0 0 0 0 1 0 16 0 0 0 0 0 0 0 280

05:15 PM 0 1 5 0 10 87 0 0 0 2 0 0 115 2 0 0 0 0 0 0 13 0 0 0 0 0 0 0 227

05:30 PM 0 1 2 0 10 85 0 0 1 2 0 0 138 1 2 0 0 0 0 0 22 0 0 0 0 0 0 0 256

05:45 PM 0 1 2 0 6 95 0 0 2 3 0 0 128 2 0 0 0 0 0 0 9 0 0 0 0 0 0 0 240

06:00 PM 0 1 1 0 10 77 0 0 1 4 0 0 149 2 0 0 1 0 0 0 10 0 0 0 0 0 0 0 248

1 4 11 0 42 363 0 0 4 10 0 0 530 7 2 0 0 0 1 0 60 0 0 0 0 0 0 0 INTERSECTION

ALL MOVEMENTS 405 537 61 0 1003

% HV 2.7% 1.9% 0.0% #N/A 2.1%

% Buses 1.0% 0.7% 0.0% #N/A 0.8%

0.90 0.89 0.69 #N/A 0.90

PHF = Peak Hour Factor TO

REDUCED BY: CN DATE OF REDUCTION: 6/13/2013

4:45 PM

PEAK HOUR 

TOTALS

NW Richmond Beach Road NW Richmond Beach Road

Thu. 6/13/13

INTERSECTION TURNING MOVEMENTS REDUCTION SHEET

4:00 PM - 6:00 PM PEAK HOUR:

NW 190th Street

FROM NORTH ON

5:45 PM

FROM SOUTH ON FROM EAST ON FROM WEST ON

PEAK HOUR 

FACTOR



www.idaxdata.com

Tue, Aug 06, 2013

WB 8% 0.99 Peak Hour: 7:45 AM to 8:45 AM
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www.idaxdata.com

Two-Hour Count Summaries

916

962

1,011

1,072

1,063

1,979

1,072

Note: Two-hour count summary volumes include heavy vehicles but excludes bicycles in overall count.

LT TH RT HR U LT BL TH RT

Leg 6 Rolling

Eastbound Westbound Northbound Southbound Northeastbound One

RICHMOND BEACH RD RICHMOND BEACH RD 8TH AVE NW 8TH AVE NW INNIS ARDEN DR

U HL LT TH 

7:00 AM 2 82 8 0 0

HourU HL BL BR HR URT U LT TH BR RT

Interval Start

0

4 1 21

0 0 0 0 0 03 1 0 0 4 31 5 3 0 47 331 1 11 7 0 0

0 0 0 0

7:30 AM 4 74 7 0 0

0 2 5 0 0 00 35 42 3 1 07 0 0 4 7 4

0

7:15 AM 5 65 9 0 0

8 3 31

0 0 0 0 0 00 4 0 0 3 54 7 3 0 36 391 2 22 13 0 0

0 0 0 0

8:00 AM 1 80 12 0 0

0 7 5 0 0 00 30 34 5 2 014 0 1 3 14 7

0

7:45 AM 3 83 15 0 0

6 4 39

2 0 0 0 0 01 7 0 0 1 46 16 2 0 33 372 3 35 15 0 1

0 0 0 0

8:30 AM 3 102 7 1 0

0 7 7 0 0 00 38 23 3 6 07 0 0 4 18 4

0

8:15 AM 5 85 7 1 0

2 5 40

0 0 0 0 0 00 5 0 0 8 107 14 9 0 34 304 3 37 11 0 0

0 0 0 00 11 3 3 0 00 35 24 2 4 013 0 3 8 19 28:45 AM 5 69 8 0 0

0

0 0

28 22 236 87

0

0 5Count Total 28 640 73 2 0 5 0 0 0 0 017 30 0 0 43 4237 100 34 0 288 262

0

Interval Heavy Vehicle Totals Bicycles Pedestrians (Crossing Leg)

0 23 26 2 0 00 135 124 9 20 047 0 2 20 62 22Peak Hr 12 350 41 2 0 20 13 142

South SW Leg6 Total

7:00 AM 2 2 0 0 0

NEB Leg6 Total East West NorthLeg6 Total EB WB NB SBStart EB WB NB SB NEB

2 0 0 51 0 1 3 0 00 4 0 0 0 0

0 0 0 0 0 10 12 0 0 0 0

0 0 0 2

7:30 AM 3 6 0 3 0

0 0 2 2 0 00 4 1 0 0 1

1 0 0 2

7:15 AM 3 1 0 0 0

0 0 0 3

8:00 AM 3 5 0 2 0

0 0 1 3 0 00 9 0 0 0 1

0 0 0 0

7:45 AM 2 6 0 1 0

0 0 0 0 0 00 10 0 0 0 0

0 0 1 0 0 00 11 1 0 0 0

0 0 0 0

8:30 AM 4 4 2 0 1

0 0 0 0 0 00 4 0 0 0 0

2 0 0 2

8:15 AM 1 2 0 1 0

0 0 0 00 0 3 0 0 00 11 3 0 0 08:45 AM 2 5 1 1 2

Count Total 20 31 3 8 3

Peak Hr 10 17 2 4 1

1 0 8 8 0 10 65 5 0 0 2

2 0 0 50 0 2 3 0 00 34 1 0 0 1

5 0 0 0

Mark Skaggs: 425 - 250 - 0777 mark.skaggs@idaxdata.com
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Tue, Aug 06, 2013
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www.idaxdata.com

Two-Hour Count Summaries

1,457

1,484

1,535

1,583

1,555

3,012

1,583

Note: Two-hour count summary volumes include heavy vehicles but excludes bicycles in overall count.

LT TH RT HR U LT BL TH RT

Leg 6 Rolling

Eastbound Westbound Northbound Southbound Northeastbound One

RICHMOND BEACH RD RICHMOND BEACH RD 8TH AVE NW 8TH AVE NW INNIS ARDEN DR

U HL LT TH 

4:00 PM 5 87 6 0 0

HourU HL BL BR HR URT U LT TH BR RT

Interval Start

0

12 9 81

2 0 0 0 0 03 8 0 1 8 620 38 11 0 28 179 7 89 39 0 0

0 0 0 0

4:30 PM 4 71 5 0 0

0 4 4 0 0 00 22 16 4 4 029 0 2 17 41 5

0

4:15 PM 7 64 7 0 0

6 16 96

5 0 0 0 0 04 9 0 2 4 612 37 5 0 25 196 11 100 40 0 1

0 0 0 0

5:00 PM 7 81 7 0 0

0 9 3 3 0 00 23 17 3 13 052 0 1 21 31 4

0

4:45 PM 9 63 9 0 0

8 10 111

1 0 0 0 0 07 5 0 1 6 424 52 1 0 32 159 16 95 46 0 2

0 0 0 0

5:30 PM 10 60 3 1 0

0 5 6 3 0 00 22 13 6 7 045 0 2 18 42 9

0

5:15 PM 3 66 3 0 0

3 12 98

2 0 0 0 0 03 6 0 1 5 821 47 5 0 19 266 10 120 60 0 1

0 0 0 02 0 8 4 0 00 21 17 4 15 036 0 2 8 48 65:45 PM 4 60 2 1 0

0

0 0

59 91 790 347

0

0 11Count Total 49 552 42 2 0 20 0 0 0 0 034 67 0 7 41 45141 336 46 0 192 140

0

Interval Heavy Vehicle Totals Bicycles Pedestrians (Crossing Leg)

2 25 21 9 0 00 96 71 19 31 0203 0 6 84 172 19Peak Hr 29 270 22 1 0 29 52 422

South SW Leg6 Total

4:00 PM 1 4 0 1 0

NEB Leg6 Total East West NorthLeg6 Total EB WB NB SBStart EB WB NB SB NEB

0 1 0 20 0 1 0 0 10 6 0 1 0 0

0 0 0 0 0 00 5 0 0 0 0

0 1 0 2

4:30 PM 1 2 0 2 0

0 0 0 1 0 00 10 0 0 0 0

0 0 0 0

4:15 PM 6 3 0 1 0

2 2 0 7

5:00 PM 4 3 1 2 0

0 0 3 0 2 10 7 0 1 1 1

4 0 0 5

4:45 PM 1 4 1 0 1

0 0 1 0 0 10 10 0 0 0 1

0 0 4 2 0 00 4 0 2 1 1

0 0 0 4

5:30 PM 1 2 0 1 0

0 0 0 2 0 20 5 0 0 0 0

0 0 0 2

5:15 PM 3 1 0 1 0

0 0 0 10 0 0 0 0 10 2 0 0 0 05:45 PM 1 1 0 0 0

Count Total 18 20 2 8 1

Peak Hr 9 10 2 4 1

0 0 9 5 2 60 49 0 4 2 3

6 2 0 180 0 8 4 2 40 26 0 3 2 3

6 4 0 0

Mark Skaggs: 425 - 250 - 0777 mark.skaggs@idaxdata.com
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1

1

1

0

Two-Hour Count Summaries

974

983

995

1,022

1,040

2,014

1,040

Note: Two-hour count summary volumes include heavy vehicles but excludes bicycles in overall count.

3

4

2

4

5

4

6

4

32

19

4
8

WB 7.3% 0.85

NB

PHF

EB 3.9% 0.83

0.52

SB 2.9%

2
2

1
7

0.82

0.0%

2
7

7

9

3RD AVE NW

RICHMOND BEACH RD

3
R

D
 A

V
E

 N
W

Tue, Aug 06, 2013

Peak Hour Peak Hour: 8:00 AM 9:00 AM

1
3

8

7
7

2
9

1
4

9
5

Date: 

566 3

3

Interval Start RT LT TH RT

Total

2

RICHMOND BEACH RD

279 37 288

7

18 TEV: 1,040 241

545 PHF: 0.93 10

HV %:

657

Rolling 

One 

HourLT RT

Eastbound Westbound Northbound Southbound

RICHMOND BEACH RD RICHMOND BEACH RD 3RD AVE NW 3RD AVE NW

LT TH RT

7:45 AM

7:30 AM

27

31

42

5

7

5

2 18

7:15 AM

7:00 AM

22 13

0

2

2

2

11

1 30 15

2 42

8:30 AM

8:15 AM

3 53 88:00 AM

165

0

1

2

Heavy Vehicle Totals Bicycles Pedestrians (Crossing Leg)

Peak Hr

17 383 80Count Total

8:45 AM 124

1,074

545

0

9

3

2 74 9

10 241 37

5 11 7

7:00 AM 2 4 0 0 6 0

EB WBInterval Start EB WB NB SB Total

0 3 9 0 0

1

North South TotalNB SB East West

0 10 0 1 0 2

10 0 0

0 0 0 2

11

1 2

0 0

1

1

7:30 AM 6 6 0 1 13 0 0 0

0 3 07:15 AM 3 3

0 1

0

3 0

8:00 AM 6 6 0 0 12 0

0 0 0 0 0 07:45 AM 3 7 0 1

0 1 1 1

0 1 2 2 0 2

1

8:30 AM 9 3 0 2 14 1 0 0

0 0 1 0 2 18:15 AM 2 5 0 1 8

2 0 2

Count Total 36 41 0 9 86 1

0 0 0 0 0 08:45 AM 5 7 0 1 13

Peak Hr 22 21 0 4 47 1 1

2

70 1 3 3 7 2

2 100 1 4 3 17

23

31

26

15

217

95

TH

2

6

4

4

2

3

3

6

30

14

5

8

7

9

59

29

LT

4

3

4

5

6

7

4

1

34

18

TH

152

128

123

126

127

129

10

2 52 7

3 55 12

2 59 8

1 4 7

2 12 5

3 6 11

15 50 46

9 22 17

0 6 6

2 8 5

0 2 3

2 1 2

N
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to

0

2

0

0

Two-Hour Count Summaries

1,510

1,507

1,570

1,599

1,579

3,089

1,599

Note: Two-hour count summary volumes include heavy vehicles but excludes bicycles in overall count.

10

4

5

3

11

3

4

2

42

21

7
4

WB 1.3% 0.95

NB

PHF

EB 3.2% 0.86

0.77

SB 2.2%

3
6

2
6

0.77

1.4%

8
4

2

1
2

3RD AVE NW

RICHMOND BEACH RD

3
R

D
 A

V
E

 N
W

Tue, Aug 06, 2013

Peak Hour Peak Hour: 4:45 PM 5:45 PM

1
3

9

2
1

7

4
7

3
0

6
2

Date: 

467 23

4

Interval Start RT LT TH RT

Total

8

RICHMOND BEACH RD

799 148 919

7

33 TEV: 1,599 740

411 PHF: 0.96 31

HV %:

499

Rolling 

One 

HourLT RT

Eastbound Westbound Northbound Southbound

RICHMOND BEACH RD RICHMOND BEACH RD 3RD AVE NW 3RD AVE NW

LT TH RT

4:45 PM

4:30 PM

18

20

22

13

13

21

3 151

4:15 PM

4:00 PM

18 10

6

7

5

5

25

11 140 31

9 155

5:30 PM

5:15 PM

9 167 325:00 PM

89

4

10

4

Heavy Vehicle Totals Bicycles Pedestrians (Crossing Leg)

Peak Hr

63 1,342 269Count Total

5:45 PM 98

862

411

6

47

23

9 156 38

31 740 148

10 7 7

4:00 PM 2 4 0 1 7 0

EB WBInterval Start EB WB NB SB Total

0 1 12 0 0

1

North South TotalNB SB East West

3 20 0 1 0 5

10 0 0

0 0 0 3

6

4 0

2 0

0

3

4:30 PM 3 6 0 2 11 0 0 0

0 0 34:15 PM 7 4

0 0

1

1 2

5:00 PM 6 4 0 1 11 0

0 1 0 0 1 04:45 PM 2 3 0 1

0 0 1 4

0 0 0 2 0 2

0

5:30 PM 2 4 0 0 6 0 0 0

0 0 0 0 1 25:15 PM 5 1 1 1 8

1 1 0

Count Total 28 29 1 9 67 0

0 0 0 1 1 05:45 PM 1 3 0 2 6

Peak Hr 15 12 1 3 31 0 2

3

20 0 2 4 7 8

17 50 1 4 4 16

15

12

17

11

133

62

TH

9

10

12

6

8

7

9

9

70

30

11

7

19

7

101

47

LT

6

5

5

7

11

3

12

13

62

33

TH

137

106

110

92

107

123

27

5 188 36

9 192 39

8 193 41

6 5 6

5 2 2

4 6 6

37 56 47

12 36 26

4 15 5

2 8 8

3 6 4

3 7 9

N

Mark Skaggs: 425 - 250 - 0777 mark.skaggs@idaxdata.com
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1

2

2

Two-Hour Count Summaries

947

960

1,001

1,039

1,077

2,024

1,077

Note: Two-hour count summary volumes include heavy vehicles but excludes bicycles in overall count.

Total

0

2

0

0

3

2

0

0

7

5

Tue, Aug 06, 2013

Peak Hour Peak Hour: 8:00 AM 9:00 AM

RICHMOND BEACH RD

286 253

0 3

TEV: 1,077 212

Date: 

461 PHF: 0.92 41

673 212 538

DAYTON AVE

RICHMOND BEACH RD

2
5

3

1
5

1

WB 7.1% 0.83

NB 3.3% 0.82

2

7
4

7
7 HV %: PHF

EB 3.3% 0.85

D
A

Y
T

O
N

 A
V

E

8:00 AM

7:45 AM

7:30 AM

7:15 AM

7:00 AM

Interval Start

RICHMOND BEACH RD RICHMOND BEACH RD DAYTON AVE DAYTON AVE
Rolling 

One 

Hour

Eastbound Westbound Northbound Southbound

RTTHLT

0

0

0

0

8:30 AM

0

5 49 0

15 0 16

18 0 23

8:15 AM 15 56

Peak Hr

Count Total

11 65 0 24 0 228:45 AM 0

0

0

107

888

461

49

462

212

71 346 0

41 212 0

Pedestrians (Crossing Leg)

Interval Start EB WB NB SB Total EB South TotalNB SB East West North

5 0 0 7 0 0

WB

Heavy Vehicle Totals Bicycles

0 0 0 0 0 2

0

7:15 AM 5 3 0 0 8 0 0 0

1 0 1 0 0 07:00 AM 2

7:45 AM 5 5 2 0 12 0

0 07:30 AM 5 5 1 0 11

0

0 0 00 0 0 0

0 00 0 0 0 0

0

13

0 0

0 0

0

0

0 0 12 1 0 21 0 2

0 0

0 1 2

2 0

8:15 AM 3 4 2 0 9 0 0 1

1 0 08:00 AM 5 7

2 1

1

0 0

8:45 AM 4 4 3 0 11 1

0 0 0 0

36 8 0 83

0

8:30 AM 10 3 0 0

0 0

5 3 0 0 2

4

Peak Hr 22 18 5 0 45 2 1 2

3 0 6 3 0 0Count Total 39

0

0

68

63

79

40

53

39

0

117

100

98

112

107

121

126 71

LT TH RT

4 24 0

5 30 0

6 41 0

15 39 0

10 42 0

LT TH RT

6 0 13

13 0 10

15 0 15

20 0 14

17 0 16

128 0 129

74 0 77

LT TH RT

0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

N
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to

2

1

3

Two-Hour Count Summaries

1,495

1,506

1,602

1,619

1,586

3,081

1,619

Note: Two-hour count summary volumes include heavy vehicles but excludes bicycles in overall count.

Total

0

0

0

0

1

1

4

0

6

6

Tue, Aug 06, 2013

Peak Hour Peak Hour: 4:45 PM 5:45 PM

RICHMOND BEACH RD

934 728

0 0

TEV: 1,619 632

Date: 

361 PHF: 0.91 96

499 138 451

DAYTON AVE

RICHMOND BEACH RD

2
3

4

3
9

2

WB 1.0% 0.89

NB 1.5% 0.88

6

3
0

2

9
0 HV %: PHF

EB 2.8% 0.92

D
A

Y
T

O
N

 A
V

E

5:00 PM

4:45 PM

4:30 PM

4:15 PM

4:00 PM

Interval Start

RICHMOND BEACH RD RICHMOND BEACH RD DAYTON AVE DAYTON AVE
Rolling 

One 

Hour

Eastbound Westbound Northbound Southbound

RTTHLT

0

0

0

0

5:30 PM

0

24 144 0

75 0 36

87 0 16

5:15 PM 23 181

Peak Hr

Count Total

22 138 0 61 0 145:45 PM 0

0

0

82

733

361

35

307

138

178 1,173 0

96 632 0

Pedestrians (Crossing Leg)

Interval Start EB WB NB SB Total EB South TotalNB SB East West North

3 2 0 6 0 1

WB

Heavy Vehicle Totals Bicycles

0 0 0 0 0 0

0

4:15 PM 7 1 1 0 9 0 0 0

0 0 1 0 0 04:00 PM 1

4:45 PM 3 3 1 0 7 0

1 04:30 PM 4 5 2 0 11

1

0 0 00 0 1 0

0 00 0 1 0 0

0

5

0 0

0 1

4

0

1 0 8 1 0 13 0 4

0 0

0 1 0

1 0

5:15 PM 6 1 0 0 7 0 1 0

0 0 05:00 PM 4 3

2 4

1

0 0

5:45 PM 3 1 2 0 6 0

0 0 0 0

17 13 0 59

0

5:30 PM 1 0 4 0

0 0

6 0 0 0 6

6

Peak Hr 14 7 6 0 27 1 2 3

3 0 9 0 0 0Count Total 29

0

0

41

45

48

32

37

34

0

119

84

87

81

98

98

84 35

LT TH RT

21 126 0

15 142 0

24 135 0

26 160 0

23 147 0

LT TH RT

58 0 21

45 0 20

56 0 23

73 0 13

67 0 25

522 0 168

302 0 90

LT TH RT

0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

N
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4

0

2

1

Two-Hour Count Summaries

948

967

1,018

1,069

1,099

2,047

1,099

Note: Two-hour count summary volumes include heavy vehicles but excludes bicycles in overall count.

3

2

5

3

3

1

4

1

22

9

71 113 36

44 66 20

7 17 7

8 21 5

11 19 4

10 10 5

5 8 1

8 10 5

7 12 31

6 43 6

4 52 4

3 41 6

6

5

2

7

35

20

LT

2

1

1

5

5

4

6

6

30

21

TH

101

83

93

100

94

117

7

9

13

12

82

41

TH

47

53

34

31

30

29

45

36

305

140

0

0

21 4 7 5 1 1

5 82 6 10 6 3

1 11

Peak Hr 19 19 5 7 50 2

5 0 5 12

0 0 0

Count Total 28 37 8 10 83 2

1 0 1 1 3 18:45 AM 3 4 3

1 1 2 1 0 1

0

8:30 AM 9 2 2 1 14 0 0 0

0 2 2 1 0 08:15 AM 2

7:45 AM 2 5 0 0

0 0 1 1

0 1 07:15 AM 3 4

0 0

0

1 1

8:00 AM 5 8 0 0 13 1

0 0 0 0 0 0

7:30 AM 2 6 1 2 11 0 0 0 1 1 1 0

7

1 1

1 3

1

0

1 1 9 0 0

0

North South TotalNB SB East West

2 10 1 1 0 0

11 0 1

7:00 AM 2 3 1 0 6 0

EB WBInterval Start EB WB NB SB Total

Heavy Vehicle Totals Bicycles Pedestrians (Crossing Leg)

Peak Hr

40 314 32Count Total

8:45 AM 104

810

433

16

179

82

8 53 10

21 189 22

15 16 6

8:30 AM

8:15 AM

6 43 28:00 AM

118

25

18

23

7:45 AM

7:30 AM

11

8

11

2

3

5

4 21

7:15 AM

7:00 AM

11 5

30

26

20

21

1

3 23 2

6 38

Rolling 

One 

HourLT RT

Eastbound Westbound Northbound Southbound

RICHMOND BEACH RD RICHMOND BEACH RD FREMONT AVE N FREMONT AVE N

LT TH RTInterval Start RT LT TH RT

Total

1

RICHMOND BEACH RD

253 22 232

1

21 TEV: 1,099 189

433 PHF: 0.95 21

HV %:

494

2

4
4

FREMONT AVE N

RICHMOND BEACH RD

F
R

E
M

O
N

T
 A

V
E

 N

Tue, Aug 06, 2013

Peak Hour Peak Hour: 8:00 AM 9:00 AM

2
0

1

1
0

9

2
0

1
4

0

4
1

Date: 

536 82

5

1
3

0

WB 8.2% 0.82

NB

PHF

EB 3.5% 0.91

0.88

SB 3.5%

6
6

2
0

0.84

3.8%

2
4

3

N
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to

0

3

0

1

Two-Hour Count Summaries

1,544

1,578

1,672

1,667

1,624

3,168

1,672

Note: Two-hour count summary volumes include heavy vehicles but excludes bicycles in overall count.

8

8

3

1

0

3

5

3

31

7

389 425 71

208 223 39

49 59 5

52 56 11

64 56 8

40 56 6

46 46 9

46 52 8

43 52 156

5 122 12

6 127 7

8 119 10

5

12

8

8

69

34

LT

8

6

10

8

15

9

10

5

71

42

TH

111

86

85

69

99

121

18

23

14

8

120

74

TH

33

24

28

27

22

21

19

21

195

98

3

4

41 0 4 1 0 2

14 121 3 8 4 1

0 3

Peak Hr 14 10 5 1 30 0

1 0 0 6

0 3 0

Count Total 25 14 12 1 52 0

0 0 0 1 1 05:45 PM 2 1 0

2 2 1 0 3 1

2

5:30 PM 1 0 2 0 3 0 0 0

1 0 2 0 0 15:15 PM 5

4:45 PM 1 2 2 0

0 0 0 0

0 1 54:15 PM 6 0

0 1

0

0 0

5:00 PM 3 2 1 0 6 0

0 1 0 0 1 0

4:30 PM 5 5 2 1 13 0 1 0 0 1 1 0

5

0 0

1 1

1

0

2 0 8 0 0

1

North South TotalNB SB East West

1 50 0 1 2 0

20 0 0

4:00 PM 2 3 3 0 8 0

EB WBInterval Start EB WB NB SB Total

Heavy Vehicle Totals Bicycles Pedestrians (Crossing Leg)

Peak Hr

36 888 73Count Total

5:45 PM 84

739

374

7

92

47

4 104 10

18 477 38

49 48 9

5:30 PM

5:15 PM

5 118 135:00 PM

84

11

6

8

4:45 PM

4:30 PM

11

13

17

12

7

6

2 89

4:15 PM

4:00 PM

16 11

17

13

13

17

7

4 99 8

2 110

Rolling 

One 

HourLT RT

Eastbound Westbound Northbound Southbound

RICHMOND BEACH RD RICHMOND BEACH RD FREMONT AVE N FREMONT AVE N

LT TH RTInterval Start RT LT TH RT

Total

2

RICHMOND BEACH RD

719 38 533

0

42 TEV: 1,672 477

374 PHF: 0.91 18

HV %:

487

4

2
0

8

FREMONT AVE N
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N
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V
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Tue, Aug 06, 2013

Peak Hour Peak Hour: 4:30 PM 5:30 PM
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0
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0

3

3
4

9
8

7
4

Date: 

463 47

1

4
7

0

WB 1.9% 0.95
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EB 3.0% 0.85

0.92

SB 0.5%

2
2

3

3
9

0.92

1.1%

1
6

3

N
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Buses HV

NB 0.0% 1.5%

563 WB 1.7% 5.0%

563 EB 10.0% 0.0%

INTRS. 0.7% 1.6%

PHF = Peak Hour Factor

HV = Heavy Vehicles

COUNTED BY: DATE OF COUNT:

REDUCED BY: TIME OF COUNT:

REDUCTION DATE: WEATHER:

Peds = 0

TURNING MOVEMENTS DIAGRAM

NW 205th Street

1.0%

4

INTERSECTION 0.7%

8
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v
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P
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10
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2

4

343 199

0

130

SB

Sunny

Shoreline, WA

8th Avenue NW @ NW 205th Street

0.50OUT

0.84Peds = 0

Tue. 6/4/13

CN

CN

7:00 AM - 9:00 AM

IN

PEAK HOUR  VOLUME

0

8:30 AM

Tue. 6/4/13

TO7:00 AM - 9:00 AM PEAK HOUR: 7:30 AM

0 286

PHF

0.90

0.79

0

0

86

60

4

0.79U-Turns

U-Turns

U-Turns

U-Turns



LOCATION: 8th Avenue NW @ NW 205th Street DATE OF COUNT: COUNTED BY: CN

Shoreline, WA TIME OF COUNT: 7:00 AM - 9:00 AM WEATHER: Sunny

TIME

INTERVAL INTERVAL

ENDING TOTALS

AT Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right

05:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

05:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

05:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

06:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

06:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

06:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

06:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

07:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

07:15 AM 0 0 0 0 6 30 0 0 0 0 0 0 18 11 2 0 0 0 8 0 0 0 0 0 0 0 0 0 73

07:30 AM 0 0 1 0 6 66 3 0 0 0 0 0 17 13 1 0 0 0 9 0 0 0 0 0 0 1 1 4 120

07:45 AM 0 1 2 0 1 81 0 0 0 1 0 1 21 22 0 1 0 0 9 0 0 0 1 0 0 0 0 1 136

08:00 AM 0 0 0 0 2 57 0 0 0 1 0 0 29 17 0 0 0 0 15 0 0 1 0 0 0 0 0 1 121

08:15 AM 0 1 0 0 2 80 0 0 0 1 0 0 42 21 0 0 2 0 14 1 2 1 0 0 0 1 4 0 167

08:30 AM 0 0 1 0 3 68 0 0 0 0 0 0 32 14 0 0 1 0 15 2 2 0 0 0 0 1 0 2 139

08:45 AM 0 0 0 0 3 42 0 0 0 3 0 1 44 23 1 0 2 0 19 0 2 0 0 0 0 0 0 0 134

09:00 AM 0 0 0 0 3 54 0 0 1 0 0 0 31 10 0 0 4 0 18 1 1 0 0 0 0 0 1 1 120

0 2 3 0 8 286 0 0 0 3 0 1 124 74 0 1 3 0 53 3 4 2 1 0 0 2 4 4 INTERSECTION

ALL MOVEMENTS 294 199 60 10 563

% HV 1.0% 1.5% 5.0% 0.0% 1.6%

% Buses 0.7% 0.0% 1.7% 10.0% 0.7%

0.90 0.79 0.79 0.50 0.84

PHF = Peak Hour Factor TO

REDUCED BY: CN DATE OF REDUCTION: 6/4/2013

7:30 AM

PEAK HOUR 

TOTALS

8th Avenue NW 8th Avenue NW

Tue. 6/4/13

INTERSECTION TURNING MOVEMENTS REDUCTION SHEET

7:00 AM - 9:00 AM PEAK HOUR:

NW 205th StreetNW 205th Street

FROM NORTH ON

8:30 AM

FROM SOUTH ON FROM EAST ON FROM WEST ON

PEAK HOUR 

FACTOR



Buses HV

NB 0.0% 2.3%

731 WB 0.0% 0.0%

731 EB 0.0% 15.4%

INTRS. 0.0% 1.9%

PHF = Peak Hour Factor

HV = Heavy Vehicles

COUNTED BY: DATE OF COUNT:

REDUCED BY: TIME OF COUNT:

REDUCTION DATE: WEATHER:

5:45 PM

Wed. 6/12/13

TO4:00 PM - 6:00 PM PEAK HOUR: 4:45 PM
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LOCATION: 8th Avenue NW @ NW 205th Street DATE OF COUNT: COUNTED BY: WW

Shoreline, WA TIME OF COUNT: 4:00 PM - 6:00 PM WEATHER: Sunny

TIME

INTERVAL INTERVAL

ENDING TOTALS

AT Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right

02:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

02:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

02:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

03:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

03:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

03:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

03:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

04:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

04:15 PM 0 0 0 0 0 40 0 0 0 1 0 1 81 12 1 0 1 0 16 2 1 0 0 0 0 0 2 0 155

04:30 PM 0 0 0 0 6 48 0 0 0 1 0 2 68 9 0 0 0 0 15 0 2 0 0 0 0 2 1 2 155

04:45 PM 0 0 0 0 3 42 1 0 0 0 0 2 70 16 0 0 0 0 14 1 5 0 0 0 0 2 1 0 157

05:00 PM 0 0 1 0 3 40 0 0 0 2 0 0 82 17 0 0 0 0 18 1 1 1 0 0 0 2 0 0 164

05:15 PM 0 0 0 0 6 40 2 0 0 2 0 0 98 14 0 0 0 0 18 2 2 0 0 0 0 2 0 0 184

05:30 PM 1 0 1 0 3 44 0 1 0 1 0 0 99 28 1 0 0 0 20 1 6 0 0 2 0 5 0 0 206

05:45 PM 0 0 0 0 5 42 0 0 0 5 0 1 93 12 0 0 0 0 14 0 6 1 0 0 0 2 2 0 177

06:00 PM 0 1 1 0 1 39 0 0 0 0 0 0 67 10 0 0 0 0 16 0 5 1 0 0 0 0 0 0 138

1 0 2 0 17 166 2 1 0 10 0 1 372 71 1 0 0 0 70 4 15 2 0 2 0 11 2 0 INTERSECTION

ALL MOVEMENTS 185 444 89 13 731

% HV 1.1% 2.3% 0.0% 15.4% 1.9%

% Buses 0.0% 0.0% 0.0% 0.0% 0.0%

0.96 0.87 0.82 0.65 0.89

PHF = Peak Hour Factor TO

REDUCED BY: CN DATE OF REDUCTION: 6/12/2013

Wed. 6/12/13

INTERSECTION TURNING MOVEMENTS REDUCTION SHEET

4:00 PM - 6:00 PM PEAK HOUR:

NW 205th StreetNW 205th Street

FROM NORTH ON

5:45 PM

FROM SOUTH ON FROM EAST ON FROM WEST ON

PEAK HOUR 

FACTOR

PEAK HOUR 

TOTALS

8th Avenue NW 8th Avenue NW

4:45 PM



     Peak Hour Summary

8:00 AM   to   9:00 AM
Tuesday, January 28, 2014
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Total Vehicle Summary

Firdale Ave & 244th St SW

7:00 AM   to   9:00 AM

15-Minute Interval Summary
7:00 AM   to   9:00 AM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start Firdale Ave Firdale Ave 244th St SW Interval Crosswalk
Time L T HV T R HV L R HV Total North South East West

7:00 AM 6 22 1 83 0 1 0 21 0 132 0 0 0 0
7:15 AM 3 30 4 100 1 3 0 21 0 155 0 0 0 0
7:30 AM 5 31 2 103 0 0 1 20 0 160 0 0 0 0
7:45 AM 7 35 1 88 0 2 0 20 0 150 0 0 0 1
8:00 AM 12 30 4 80 0 2 0 27 0 149 0 0 0 0
8:15 AM 9 50 2 74 1 5 2 22 1 158 0 0 0 0
8:30 AM 5 38 3 96 0 3 0 22 0 161 0 0 0 0
8:45 AM 17 55 1 75 1 1 0 27 0 175 0 0 0 0

Total Survey 64 291 18 699 3 17 3 180 1 1,240 0 0 0 1

Peak Hour Summary
8:00 AM   to   9:00 AM

Northbound Southbound Eastbound Westbound Pedestrians
Firdale Ave Firdale Ave 244th St SW Total Crosswalk

In Out Total HV In Out Total HV In Out Total HV In Out Total North South East West
Volume 216 423 639 10 327 175 502 11 100 45 145 1 0 0 0 643 0 0 0 0
%HV 4.6% 3.4% 1.0% 0.0% 3.4%
PHF 0.75 0.85 0.93 0.00 0.92

Northbound Southbound Eastbound Westbound
Firdale Ave Firdale Ave 244th St SW Total

L T T R L R
Volume 43 173 325 2 2 98 643

PHF 0.63 0.79 0.85 0.50 0.25 0.91 0.92

Rolling Hour Summary
7:00 AM   to   9:00 AM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start Firdale Ave Firdale Ave 244th St SW Interval Crosswalk
Time L T HV T R HV L R HV Total North South East West

7:00 AM 21 118 8 374 1 6 1 82 0 597 0 0 0 1
7:15 AM 27 126 11 371 1 7 1 88 0 614 0 0 0 1
7:30 AM 33 146 9 345 1 9 3 89 1 617 0 0 0 1
7:45 AM 33 153 10 338 1 12 2 91 1 618 0 0 0 1
8:00 AM 43 173 10 325 2 11 2 98 1 643 0 0 0 0

TotalTotal
216
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0
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     Peak Hour Summary

4:30 PM   to   5:30 PM
Tuesday, January 28, 2014
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Total Vehicle Summary

Firdale Ave & 244th St SW

4:00 PM   to   6:00 PM

15-Minute Interval Summary
4:00 PM   to   6:00 PM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start Firdale Ave Firdale Ave 244th St SW Interval Crosswalk
Time L T HV T R HV L R HV Total North South East West

4:00 PM 16 101 4 77 1 1 4 20 0 219 0 0 0 0
4:15 PM 20 85 0 68 1 2 1 18 0 193 0 0 0 0
4:30 PM 21 118 1 78 1 0 1 20 1 239 0 0 0 0
4:45 PM 31 103 2 82 4 0 1 11 0 232 2 0 0 1
5:00 PM 22 107 3 80 1 2 1 18 0 229 0 0 0 0
5:15 PM 27 114 1 92 1 1 2 13 0 249 0 0 0 1
5:30 PM 30 100 2 67 1 1 2 17 2 217 0 0 0 0
5:45 PM 27 95 2 65 0 0 1 17 1 205 0 1 0 0

Total Survey 194 823 15 609 10 7 13 134 4 1,783 2 1 0 2

Peak Hour Summary
4:30 PM   to   5:30 PM

Northbound Southbound Eastbound Westbound Pedestrians
Firdale Ave Firdale Ave 244th St SW Total Crosswalk

In Out Total HV In Out Total HV In Out Total HV In Out Total North South East West
Volume 543 394 937 7 339 447 786 3 67 108 175 1 0 0 0 949 2 0 0 2
%HV 1.3% 0.9% 1.5% 0.0% 1.2%
PHF 0.96 0.91 0.80 0.00 0.95

Northbound Southbound Eastbound Westbound
Firdale Ave Firdale Ave 244th St SW Total

L T T R L R
Volume 101 442 332 7 5 62 949

PHF 0.81 0.94 0.90 0.44 0.63 0.78 0.95

Rolling Hour Summary
4:00 PM   to   6:00 PM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start Firdale Ave Firdale Ave 244th St SW Interval Crosswalk
Time L T HV T R HV L R HV Total North South East West

4:00 PM 88 407 7 305 7 3 7 69 1 883 2 0 0 1
4:15 PM 94 413 6 308 7 4 4 67 1 893 2 0 0 1
4:30 PM 101 442 7 332 7 3 5 62 1 949 2 0 0 2
4:45 PM 110 424 8 321 7 4 6 59 2 927 2 0 0 2
5:00 PM 106 416 8 304 3 4 6 65 3 900 0 1 0 1

TotalTotal
543
0.96 0.00

0
0.80
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Buses HV

NB 0.7% 0.0%

959 WB 2.0% 4.1%

959 EB 0.5% 0.4%

INTRS. 0.9% 1.6%

PHF = Peak Hour Factor

HV = Heavy Vehicles

COUNTED BY: DATE OF COUNT:

REDUCED BY: TIME OF COUNT:

REDUCTION DATE: WEATHER:

8:30 AM

Thu. 5/30/13

TO7:00 AM - 9:00 AM PEAK HOUR: 7:30 AM
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LOCATION: 3rd Avenue NW @ NW 205th Street DATE OF COUNT: COUNTED BY: JH

Shoreline, WA TIME OF COUNT: 7:00 AM - 9:00 AM WEATHER: Overcast

TIME

INTERVAL INTERVAL

ENDING TOTALS

AT Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right

05:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

05:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

05:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

06:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

06:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

06:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

06:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

07:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

07:15 AM 0 0 0 0 2 27 0 0 1 0 0 1 17 5 1 1 0 0 3 2 1 0 0 6 0 0 1 1 60

07:30 AM 0 0 0 0 2 0 3 0 0 0 0 10 2 9 0 2 2 0 14 20 2 0 2 0 0 1 78 21 162

07:45 AM 1 0 0 0 1 1 0 0 1 0 0 9 0 9 0 1 1 0 5 37 1 1 1 0 0 1 117 24 205

08:00 AM 0 0 2 0 3 0 1 0 0 0 0 22 3 9 0 0 2 0 12 45 3 0 1 0 0 3 95 46 242

08:15 AM 1 0 0 0 2 1 0 0 0 0 0 38 2 20 0 3 5 0 18 47 3 0 0 1 0 3 90 60 284

08:30 AM 0 0 1 0 9 0 2 0 0 0 0 23 1 9 0 1 2 0 23 50 2 0 1 1 0 1 77 31 228

08:45 AM 0 0 0 0 3 0 1 0 0 1 0 13 1 12 0 2 3 0 5 47 0 0 2 2 0 1 84 17 184

09:00 AM 2 0 1 0 4 2 1 0 0 0 0 15 0 10 0 3 0 0 4 51 6 2 1 0 0 2 68 12 175

2 0 3 0 15 2 3 0 1 0 0 92 6 47 0 5 10 0 58 179 9 1 3 2 0 8 379 161 INTERSECTION

ALL MOVEMENTS 20 145 246 548 959

% HV 15.0% 0.0% 4.1% 0.4% 1.6%

% Buses 0.0% 0.7% 2.0% 0.5% 0.9%

0.45 0.60 0.82 0.90 0.84

PHF = Peak Hour Factor TO

REDUCED BY: CN DATE OF REDUCTION: 5/31/2013

Thu. 5/30/13

INTERSECTION TURNING MOVEMENTS REDUCTION SHEET

7:00 AM - 9:00 AM PEAK HOUR:

NW 205th StreetNW 205th Street

FROM NORTH ON

8:30 AM

FROM SOUTH ON FROM EAST ON FROM WEST ON

PEAK HOUR 

FACTOR

PEAK HOUR 

TOTALS

3rd Avenue NW 3rd Avenue NW

7:30 AM



Buses HV

NB 0.0% 0.0%

1,071 WB 0.4% 1.1%

1,071 EB 1.0% 1.3%

INTRS. 0.6% 0.9%

PHF = Peak Hour Factor

HV = Heavy Vehicles

COUNTED BY: DATE OF COUNT:

REDUCED BY: TIME OF COUNT:

REDUCTION DATE: WEATHER:
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LOCATION: 3rd Avenue NW @ NW 205th Street DATE OF COUNT: COUNTED BY: SN

Shoreline, WA TIME OF COUNT: 4:00 PM - 6:00 PM WEATHER: Overcast

TIME

INTERVAL INTERVAL

ENDING TOTALS

AT Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right

02:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

02:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

02:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

03:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

03:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

03:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

03:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

04:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

04:15 PM 0 0 0 0 1 1 1 0 0 0 0 23 4 5 0 0 2 0 8 59 1 1 0 3 0 2 66 18 189

04:30 PM 2 0 0 0 2 0 0 0 0 2 0 25 5 7 0 0 0 0 10 67 2 0 0 0 0 3 70 22 213

04:45 PM 0 0 0 0 1 0 2 0 0 0 0 39 3 16 0 1 1 0 10 77 3 1 1 1 0 1 84 16 252

05:00 PM 0 0 0 0 3 1 1 0 0 0 0 31 3 2 0 0 2 0 13 75 10 0 1 2 0 1 69 16 225

05:15 PM 0 0 0 0 8 1 2 0 0 0 0 42 2 9 0 0 2 0 12 92 8 0 2 2 0 0 70 14 260

05:30 PM 1 0 0 0 3 0 1 1 0 0 0 37 6 12 0 0 1 0 6 93 9 0 0 1 0 0 83 15 265

05:45 PM 1 0 0 0 0 1 2 0 0 0 0 46 5 10 1 2 0 0 22 104 9 0 1 0 0 1 98 23 321

06:00 PM 0 0 0 0 2 1 0 0 0 0 0 24 3 7 0 1 1 0 2 77 4 0 1 1 0 3 67 16 206

2 0 0 0 14 3 6 1 0 0 0 156 16 33 1 2 5 0 53 364 36 0 4 5 0 2 320 68 INTERSECTION

ALL MOVEMENTS 23 205 453 390 1071

% HV 0.0% 0.0% 1.1% 1.3% 0.9%

% Buses 0.0% 0.0% 0.4% 1.0% 0.6%

0.52 0.84 0.84 0.80 0.83

PHF = Peak Hour Factor TO

REDUCED BY: CN DATE OF REDUCTION: 6/11/2013

4:45 PM

PEAK HOUR 

TOTALS

3rd Avenue NW 3rd Avenue NW

Thu. 6/6/13

INTERSECTION TURNING MOVEMENTS REDUCTION SHEET

4:00 PM - 6:00 PM PEAK HOUR:

NW 205th StreetNW 205th Street

FROM NORTH ON

5:45 PM

FROM SOUTH ON FROM EAST ON FROM WEST ON

PEAK HOUR 

FACTOR



TO

Buses HV PHF

PEAK HOUR  VOLUME 1.0% 1.8% 0.88

IN

OUT 0.7% 1.6% 0.93

HV    = Heavy Vehicles

PHF = Peak Hour Factor

COUNTED BY: DATE OF COUNT:

REDUCED BY: TIME OF COUNT: 7:00 AM - 9:00 AM

REDUCTION DATE: WEATHER: Overcast
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LOCATION: Fremont Avenue N @ N 205th Street DATE OF COUNT: COUNTED BY: SN

Shoreline, WA TIME OF COUNT: 7:00 AM - 9:00 AM WEATHER: Overcast

TIME

INTERVAL INTERVAL

ENDING TOTALS

AT Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right

05:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

05:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

05:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

06:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

06:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

06:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

06:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

07:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

07:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 12 0 0 3 0 54 24 0 0 0 6 0 0 114 27 231

07:30 AM 0 0 0 0 0 0 0 0 0 0 0 3 0 8 0 2 0 0 50 49 0 0 3 0 0 0 106 26 242

07:45 AM 0 0 0 0 0 0 0 0 0 1 0 4 0 20 0 1 2 0 63 46 0 0 0 1 0 0 118 24 275

08:00 AM 0 0 0 0 0 0 0 0 0 1 0 8 0 24 0 0 1 0 66 63 0 1 1 2 0 0 101 33 295

08:15 AM 0 0 0 0 0 0 0 0 0 0 0 6 0 40 0 4 1 0 81 59 0 0 1 1 0 0 109 25 320

08:30 AM 0 0 0 0 0 0 0 0 0 0 0 5 0 30 0 0 5 0 59 57 0 0 1 4 0 0 118 25 294

08:45 AM 0 0 0 0 0 0 0 0 0 0 0 5 0 41 0 4 5 0 33 56 0 0 3 1 0 0 109 16 260

09:00 AM 0 0 0 0 0 0 0 0 0 0 0 5 0 22 0 3 1 0 33 52 0 0 1 1 0 0 84 15 211

0 0 0 0 0 0 0 0 0 2 0 23 0 114 0 5 9 0 269 225 0 1 3 8 0 0 446 107 INTERSECTION

ALL MOVEMENTS 0 137 494 553 1184

% HV #N/A 1.5% 1.8% 1.4% 1.6%

% Buses #N/A 0.0% 1.0% 0.5% 0.7%

#N/A 0.74 0.88 0.97 0.93

PHF = Peak Hour Factor TO

REDUCED BY: CN DATE OF REDUCTION: 5/22/2013

Wed. 5/22/13

INTERSECTION TURNING MOVEMENTS REDUCTION SHEET

7:00 AM - 9:00 AM PEAK HOUR:

N 205th StreetN 205th Street

FROM NORTH ON

8:30 AM

FROM SOUTH ON FROM EAST ON FROM WEST ON

PEAK HOUR 

FACTOR

PEAK HOUR 

TOTALS

Fremont Avenue N

7:30 AM



TO

Buses HV PHF

PEAK HOUR  VOLUME 0.5% 1.7% 0.96

IN

OUT 0.6% 1.1% 0.95

HV    = Heavy Vehicles

PHF = Peak Hour Factor

COUNTED BY: DATE OF COUNT:

REDUCED BY: TIME OF COUNT: 4:00 PM - 6:00 PM

REDUCTION DATE: WEATHER: Overcast

Fremont Avenue N @ N 205th Street

INTRS.

0.2% 0.92

0.901.2%

0.0%

1.2%

NB

WB

EB

589

Fri. 5/31/13

1,405

CN

415

F
re

m
o

n
t 

A
v
e

n
u

e
 N 113 302

169

0

1,405

WW Thu. 5/30/13

Peds = 6

INTERSECTION

Shoreline, WA

P
e

d
s
 =

 2 122 0

0

TURNING MOVEMENTS DIAGRAM

4:00 PM - 6:00 PM PEAK HOUR: 5:00 PM 6:00 PM

N 205th Street

P
e

d
s
 =

 0

354

401 656

47

467

580

U-Turns

U-Turns

U
-T

u
rn

s



LOCATION: Fremont Avenue N @ N 205th Street DATE OF COUNT: COUNTED BY: WW

Shoreline, WA TIME OF COUNT: 4:00 PM - 6:00 PM WEATHER: Overcast

TIME

INTERVAL INTERVAL

ENDING TOTALS

AT Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right

02:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

02:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

02:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

03:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

03:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

03:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

03:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

04:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

04:15 PM 0 0 0 0 0 0 0 0 0 1 0 11 0 62 0 2 1 0 33 106 0 0 1 2 0 0 94 14 320

04:30 PM 0 0 0 0 0 0 0 1 0 1 0 25 0 57 0 2 4 0 34 100 0 0 1 1 0 0 93 9 318

04:45 PM 0 0 0 0 0 0 0 0 0 1 0 12 0 70 0 1 3 0 24 113 0 0 0 2 0 0 92 14 325

05:00 PM 0 0 0 0 0 0 0 0 0 0 0 25 0 59 0 0 1 0 39 99 0 0 1 3 0 0 93 16 331

05:15 PM 0 0 0 0 0 0 0 1 0 1 0 36 0 77 0 1 1 0 35 115 0 0 3 0 0 0 92 9 364

05:30 PM 0 0 0 0 0 0 0 0 0 0 0 28 0 78 0 0 6 0 30 123 0 1 1 3 0 0 99 13 371

05:45 PM 0 0 0 0 0 0 0 5 0 0 0 23 0 77 0 2 1 0 30 114 0 1 0 0 0 0 75 13 332

06:00 PM 0 0 0 0 0 0 0 0 0 0 0 26 0 70 0 0 2 0 27 115 0 0 1 2 0 0 88 12 338

0 0 0 0 0 0 0 6 0 1 0 113 0 302 0 3 10 0 122 467 0 2 5 5 0 0 354 47 INTERSECTION

ALL MOVEMENTS 0 415 589 401 1405

% HV #N/A 0.2% 1.7% 1.2% 1.1%

% Buses #N/A 0.0% 0.5% 1.2% 0.6%

#N/A 0.92 0.96 0.90 0.95

PHF = Peak Hour Factor TO

REDUCED BY: CN DATE OF REDUCTION: 5/31/2013
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TOTALS
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N 205th StreetN 205th Street
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6:00 PM

FROM SOUTH ON FROM EAST ON FROM WEST ON

PEAK HOUR 

FACTOR



     Peak Hour Summary

7:30 AM   to   8:30 AM
Tuesday, January 28, 2014
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Total Vehicle Summary

6th Ave NW & NW 175th St

7:00 AM   to   9:00 AM

15-Minute Interval Summary
7:00 AM   to   9:00 AM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start 6th Ave NW NW 175th St NW 175th St Interval Crosswalk
Time L R HV L T HV T R HV Total North South East West

7:00 AM 46 2 0 1 16 0 2 5 0 72 0 0 0 0
7:15 AM 86 1 1 2 18 0 5 5 0 117 0 0 0 0
7:30 AM 103 1 0 1 27 1 7 11 1 150 0 0 0 0
7:45 AM 77 2 0 3 12 0 5 9 1 108 0 0 0 0
8:00 AM 77 3 1 3 15 1 6 14 1 118 0 0 0 2
8:15 AM 81 3 0 3 21 0 14 17 1 139 0 0 0 0
8:30 AM 57 2 0 1 9 0 3 15 1 87 0 0 0 0
8:45 AM 40 1 1 5 13 2 7 15 0 81 0 0 0 0

Total Survey 567 15 3 19 131 4 49 91 5 872 0 0 0 2

Peak Hour Summary
7:30 AM   to   8:30 AM

Northbound Southbound Eastbound Westbound Pedestrians
6th Ave NW NW 175th St NW 175th St Total Crosswalk

In Out Total In Out Total HV In Out Total HV In Out Total HV North South East West
Volume 0 0 0 347 61 408 1 85 41 126 2 83 413 496 4 515 0 0 0 2
%HV 0.0% 0.3% 2.4% 4.8% 1.4%
PHF 0.00 0.83 0.76 0.67 0.86

Northbound Southbound Eastbound Westbound
6th Ave NW NW 175th St NW 175th St Total

L R L T T R
Volume 338 9 10 75 32 51 515

PHF 0.82 0.75 0.83 0.69 0.57 0.75 0.86

Rolling Hour Summary
7:00 AM   to   9:00 AM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start 6th Ave NW NW 175th St NW 175th St Interval Crosswalk
Time L R HV L T HV T R HV Total North South East West

7:00 AM 312 6 1 7 73 1 19 30 2 447 0 0 0 0
7:15 AM 343 7 2 9 72 2 23 39 3 493 0 0 0 2
7:30 AM 338 9 1 10 75 2 32 51 4 515 0 0 0 2
7:45 AM 292 10 1 10 57 1 28 55 4 452 0 0 0 2
8:00 AM 255 9 2 12 58 3 30 61 3 425 0 0 0 2

TotalTotal
0
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     Peak Hour Summary

4:15 PM   to   5:15 PM
Tuesday, January 28, 2014
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Count Period: 4:00 PM   to   6:00 PM
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0 0

NW 175th St

Approach HV%PHF
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Total Vehicle Summary

6th Ave NW & NW 175th St

4:00 PM   to   6:00 PM

15-Minute Interval Summary
4:00 PM   to   6:00 PM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start 6th Ave NW NW 175th St NW 175th St Interval Crosswalk
Time L R HV L T HV T R HV Total North South East West

4:00 PM 16 2 0 1 19 1 22 46 0 106 0 0 0 0
4:15 PM 19 1 0 1 5 0 12 58 1 96 0 0 0 0
4:30 PM 20 3 0 3 6 1 16 55 0 103 0 0 0 0
4:45 PM 17 4 0 2 8 0 8 62 0 101 0 0 0 0
5:00 PM 20 4 0 2 11 0 15 66 0 118 1 0 0 0
5:15 PM 20 1 1 1 3 0 16 54 0 95 0 0 0 0
5:30 PM 21 1 0 3 6 0 10 58 0 99 0 0 0 0
5:45 PM 13 3 0 3 3 0 10 56 1 88 0 0 0 0

Total Survey 146 19 1 16 61 2 109 455 2 806 1 0 0 0

Peak Hour Summary
4:15 PM   to   5:15 PM

Northbound Southbound Eastbound Westbound Pedestrians
6th Ave NW NW 175th St NW 175th St Total Crosswalk

In Out Total In Out Total HV In Out Total HV In Out Total HV North South East West
Volume 0 0 0 88 249 337 0 38 63 101 1 292 106 398 1 418 1 0 0 0
%HV 0.0% 0.0% 2.6% 0.3% 0.5%
PHF 0.00 0.92 0.73 0.90 0.89

Northbound Southbound Eastbound Westbound
6th Ave NW NW 175th St NW 175th St Total

L R L T T R
Volume 76 12 8 30 51 241 418

PHF 0.95 0.75 0.67 0.68 0.80 0.91 0.89

Rolling Hour Summary
4:00 PM   to   6:00 PM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start 6th Ave NW NW 175th St NW 175th St Interval Crosswalk
Time L R HV L T HV T R HV Total North South East West

4:00 PM 72 10 0 7 38 2 58 221 1 406 0 0 0 0
4:15 PM 76 12 0 8 30 1 51 241 1 418 1 0 0 0
4:30 PM 77 12 1 8 28 1 55 237 0 417 1 0 0 0
4:45 PM 78 10 1 8 28 0 49 240 0 413 1 0 0 0
5:00 PM 74 9 1 9 23 0 51 234 1 400 1 0 0 0

TotalTotal
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     Peak Hour Summary

7:30 AM   to   8:30 AM
Tuesday, January 28, 2014
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Total Vehicle Summary

Dayton Ave N & St Luke Pl N

7:00 AM   to   9:00 AM

15-Minute Interval Summary
7:00 AM   to   9:00 AM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start Dayton Ave N Dayton Ave N St Luke Pl N Interval Crosswalk
Time L T HV T R HV L R HV Total North South East West

7:00 AM 2 15 0 106 8 0 2 9 0 142 0 0 0 0
7:15 AM 8 21 1 130 8 3 2 20 2 189 0 0 0 0
7:30 AM 11 24 2 123 16 2 3 27 1 204 0 0 0 0
7:45 AM 16 31 2 94 19 1 5 22 0 187 0 0 0 0
8:00 AM 12 26 5 89 28 2 6 10 1 171 0 0 0 0
8:15 AM 26 42 1 119 55 5 17 22 0 281 0 0 0 0
8:30 AM 6 30 4 66 9 1 8 11 0 130 0 0 0 1
8:45 AM 7 39 2 60 5 4 6 15 1 132 0 0 0 0

Total Survey 88 228 17 787 148 18 49 136 5 1,436 0 0 0 1

Peak Hour Summary
7:30 AM   to   8:30 AM

Northbound Southbound Eastbound Westbound Pedestrians
Dayton Ave N Dayton Ave N St Luke Pl N Total Crosswalk

In Out Total HV In Out Total HV In Out Total HV In Out Total North South East West
Volume 188 506 694 10 543 154 697 10 112 183 295 2 0 0 0 843 0 0 0 0
%HV 5.3% 1.8% 1.8% 0.0% 2.6%
PHF 0.69 0.78 0.72 0.00 0.75

Northbound Southbound Eastbound Westbound
Dayton Ave N Dayton Ave N St Luke Pl N Total

L T T R L R
Volume 65 123 425 118 31 81 843

PHF 0.63 0.73 0.86 0.54 0.46 0.75 0.75

Rolling Hour Summary
7:00 AM   to   9:00 AM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start Dayton Ave N Dayton Ave N St Luke Pl N Interval Crosswalk
Time L T HV T R HV L R HV Total North South East West

7:00 AM 37 91 5 453 51 6 12 78 3 722 0 0 0 0
7:15 AM 47 102 10 436 71 8 16 79 4 751 0 0 0 0
7:30 AM 65 123 10 425 118 10 31 81 2 843 0 0 0 0
7:45 AM 60 129 12 368 111 9 36 65 1 769 0 0 0 1
8:00 AM 51 137 12 334 97 12 37 58 2 714 0 0 0 1

TotalTotal
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     Peak Hour Summary

4:30 PM   to   5:30 PM
Tuesday, January 28, 2014
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Total Vehicle Summary

Dayton Ave N & St Luke Pl N

4:00 PM   to   6:00 PM

15-Minute Interval Summary
4:00 PM   to   6:00 PM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start Dayton Ave N Dayton Ave N St Luke Pl N Interval Crosswalk
Time L T HV T R HV L R HV Total North South East West

4:00 PM 13 77 1 40 6 0 11 14 1 161 0 0 0 0
4:15 PM 13 66 2 39 8 2 4 13 0 143 0 0 0 0
4:30 PM 16 77 2 47 3 1 6 10 0 159 1 0 0 0
4:45 PM 27 83 0 47 3 2 11 8 0 179 0 0 0 0
5:00 PM 18 87 1 46 7 0 3 8 0 169 2 0 0 0
5:15 PM 25 84 3 51 6 1 6 10 0 182 1 0 0 0
5:30 PM 13 64 1 33 0 1 8 8 0 126 0 0 0 0
5:45 PM 21 91 2 43 5 1 1 8 0 169 1 0 0 0

Total Survey 146 629 12 346 38 8 50 79 1 1,288 5 0 0 0

Peak Hour Summary
4:30 PM   to   5:30 PM

Northbound Southbound Eastbound Westbound Pedestrians
Dayton Ave N Dayton Ave N St Luke Pl N Total Crosswalk

In Out Total HV In Out Total HV In Out Total HV In Out Total North South East West
Volume 417 227 644 6 210 357 567 4 62 105 167 0 0 0 0 689 4 0 0 0
%HV 1.4% 1.9% 0.0% 0.0% 1.5%
PHF 0.95 0.92 0.82 0.00 0.95

Northbound Southbound Eastbound Westbound
Dayton Ave N Dayton Ave N St Luke Pl N Total

L T T R L R
Volume 86 331 191 19 26 36 689

PHF 0.80 0.95 0.94 0.68 0.59 0.90 0.95

Rolling Hour Summary
4:00 PM   to   6:00 PM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start Dayton Ave N Dayton Ave N St Luke Pl N Interval Crosswalk
Time L T HV T R HV L R HV Total North South East West

4:00 PM 69 303 5 173 20 5 32 45 1 642 1 0 0 0
4:15 PM 74 313 5 179 21 5 24 39 0 650 3 0 0 0
4:30 PM 86 331 6 191 19 4 26 36 0 689 4 0 0 0
4:45 PM 83 318 5 177 16 4 28 34 0 656 3 0 0 0
5:00 PM 77 326 7 173 18 3 18 34 0 646 4 0 0 0

TotalTotal
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Note: Two-hour count summary volumes include heavy vehicles but excludes bicycles in overall count.
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3
0

6

Date: 

498 31

2
6

Interval Start RT LT TH RT

Total

10

NE 175TH ST

487 116 640

2

22 TEV: 1,963 428

445 PHF: 0.91 96

HV %:

862

Rolling 

One 

HourLT RT

Eastbound Westbound Northbound Southbound

NE 175TH ST NE 175TH ST MERIDIAN AVE MERIDIAN AVE

LT TH RT

7:45 AM

7:30 AM

76

81

70

6

4

9

19 77

7:15 AM

7:00 AM

85 6

14

17

16

8

9

16 67 8

13 76

8:30 AM

8:15 AM

25 89 148:00 AM

123

4

6

9

Heavy Vehicle Totals Bicycles Pedestrians (Crossing Leg)

Peak Hr

166 750 176Count Total

8:45 AM 85

846

445

12

86

31

31 154 36

96 428 116

9 32 36

7:00 AM 6 15 0 6 27 0

EB WBInterval Start EB WB NB SB Total

1 5 19 0 0

0

North South TotalNB SB East West

9 50 0 0 11 2

70 1 1

0 0 13 5

15

5 11

6 7

6

0

7:30 AM 7 9 3 4 23 0 0 0

13 5 87:15 AM 4 9

0 0

1

4 2

8:00 AM 6 11 2 3 22 0

0 0 0 0 0 57:45 AM 4 7 1 3

1 0 2 10

1 2 5 0 0 0

5

8:30 AM 9 9 1 3 22 0 0 1

1 0 1 8 2 48:15 AM 5 9 7 4 25

0 1 2

Count Total 47 82 17 30 176 0

0 0 0 0 0 38:45 AM 6 13 2 2 23

Peak Hr 26 42 12 12 92 0 1

1

183 1 5 26 2 10

35 433 2 6 68 18

58

93

79

76

618

306

TH

90

114

118

83

69

85

52

53

664

259

9

12

6

10

62

37

LT

1

1

2

2

2

5

7

8

28

22

TH

103

96

100

102

137

100

22

22 102 21

25 94 24

15 91 42

5 4 19

9 9 26

5 9 28

44 132 199

22 90 111

3 20 15

2 11 28

4 19 22

7 28 25

N

Mark Skaggs: 425 - 250 - 0777 mark.skaggs@idaxdata.com



www.idaxdata.com

to

0

1

0

0

Two-Hour Count Summaries
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Peak Hour Peak Hour: 4:30 PM 5:30 PM

3
7

2

6
7

9
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7

1
9

3

1
5

2

Date: 

798 56

1
3

Interval Start RT LT TH RT

Total

21

NE 175TH ST

864 301 1,218

6

63 TEV: 2,989 771

679 PHF: 0.95 146

HV %:

1,051

Rolling 

One 

HourLT RT

Eastbound Westbound Northbound Southbound

NE 175TH ST NE 175TH ST MERIDIAN AVE MERIDIAN AVE

LT TH RT

4:45 PM

4:30 PM

45

49

34

8

8

8

30 173

4:15 PM

4:00 PM

42 5

12

7

11

21

62

32 158 92

33 179

5:30 PM

5:15 PM

32 199 785:00 PM

136

14

10

14

Heavy Vehicle Totals Bicycles Pedestrians (Crossing Leg)

Peak Hr

283 1,492 616Count Total

5:45 PM 128

1,248

679

15

104

56

46 185 75

146 771 301

21 78 50

4:00 PM 4 4 3 0 11 0

EB WBInterval Start EB WB NB SB Total

2 2 17 0 0

0

North South TotalNB SB East West

1 50 0 0 3 7

10 0 0

0 0 5 3

18

10 4

4 4

1

1

4:30 PM 7 6 2 4 19 0 0 0

0 0 04:15 PM 6 7

0 1

0

1 3

5:00 PM 5 5 2 3 15 0

0 0 0 0 0 34:45 PM 4 8 4 2

0 0 0 0

2 2 0 5 2 1

5

5:30 PM 6 3 4 2 15 0 0 0

0 0 1 5 1 45:15 PM 2 4 4 4 14

0 4 2

Count Total 36 43 27 23 129 0

0 0 0 4 4 35:45 PM 2 6 6 6 20

Peak Hr 18 23 12 13 66 0 1

1

140 0 1 13 6 21

28 230 6 7 19 18

42

34

36

41

323

152

TH

52

46

39

47

56

51

45

55

391

193

7

7

4

8

55

27

LT

11

16

14

15

10

24

18

18

126

63

TH

142

163

182

158

163

176

66

31 199 83

50 194 74

29 205 86

21 74 41

15 63 45

16 62 59

139 605 395

66 315 220

17 79 52

16 75 55

17 99 54

16 75 39

N

Mark Skaggs: 425 - 250 - 0777 mark.skaggs@idaxdata.com



Buses HV

NB 1.9% 0.9%

1,133 WB 3.2% 3.2%

1,133 EB 2.7% 0.4%

INTRS. 1.6% 1.0%

PHF = Peak Hour Factor

HV = Heavy Vehicles

COUNTED BY: DATE OF COUNT:

REDUCED BY: TIME OF COUNT:

REDUCTION DATE: WEATHER:

Peds = 1

TURNING MOVEMENTS DIAGRAM
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651 215

0

215

SB

Rainy

Shoreline, WA

Dayton Avenue N @ Carlyle-Hall Road N

0.78OUT

0.91Peds = 0

Thu. 5/30/13

CN

CN

7:00 AM - 9:00 AM

IN

PEAK HOUR  VOLUME

0

8:30 AM

Wed. 5/29/13

TO7:00 AM - 9:00 AM PEAK HOUR: 7:30 AM

96 434

PHF

0.87

0.66

0

0

100

124

8

0.81U-Turns

U-Turns

U-Turns

U-Turns



LOCATION: Dayton Avenue N @ Carlyle-Hall Road N DATE OF COUNT: COUNTED BY: CN

Shoreline, WA TIME OF COUNT: 7:00 AM - 9:00 AM WEATHER: Rainy

TIME

INTERVAL INTERVAL

ENDING TOTALS

AT Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right

05:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

05:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

05:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

06:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

06:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

06:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

06:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

07:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

07:15 AM 0 0 0 0 2 66 11 0 0 0 0 2 23 1 0 0 0 0 10 4 1 0 0 0 0 3 1 16 140

07:30 AM 1 1 0 0 0 107 15 0 0 0 0 0 28 1 0 1 0 0 9 9 2 0 2 0 0 3 15 27 216

07:45 AM 0 0 0 0 2 105 12 0 1 0 0 1 31 4 0 1 0 0 8 5 3 0 4 1 0 6 33 34 244

08:00 AM 1 1 1 0 2 107 18 0 1 0 0 4 54 8 0 2 1 0 16 16 3 1 2 0 0 4 26 53 311

08:15 AM 0 1 2 0 0 122 32 0 1 1 0 1 54 1 0 0 2 0 15 10 1 1 0 0 0 5 11 38 290

08:30 AM 0 1 1 0 0 100 34 0 1 1 0 9 47 1 0 1 1 0 21 25 1 0 1 0 0 6 12 32 288

08:45 AM 0 2 0 0 6 113 16 0 2 2 0 2 31 4 0 0 0 0 12 14 1 2 0 0 0 6 3 23 231

09:00 AM 0 3 1 0 2 99 14 0 0 1 0 6 36 1 0 4 0 0 4 9 5 1 1 0 0 7 12 17 212

1 3 4 0 4 434 96 0 4 2 0 15 186 14 0 4 4 0 60 56 8 2 7 1 0 21 82 157 INTERSECTION

ALL MOVEMENTS 534 215 124 260 1133

% HV 0.7% 0.9% 3.2% 0.4% 1.0%

% Buses 0.6% 1.9% 3.2% 2.7% 1.6%

0.87 0.81 0.66 0.78 0.91

PHF = Peak Hour Factor TO

REDUCED BY: CN DATE OF REDUCTION: 5/30/2013

7:30 AM

PEAK HOUR 

TOTALS

Dayton Avenue N Dayton Avenue N

Wed. 5/29/13

INTERSECTION TURNING MOVEMENTS REDUCTION SHEET

7:00 AM - 9:00 AM PEAK HOUR:

Carlyle-Hall Road NCarlyle-Hall Road N

FROM NORTH ON

8:30 AM

FROM SOUTH ON FROM EAST ON FROM WEST ON

PEAK HOUR 

FACTOR



Buses HV

NB 0.4% 0.4%

890 WB 3.8% 0.0%

890 EB 3.0% 1.0%

INTRS. 0.8% 0.6%

PHF = Peak Hour Factor

HV = Heavy Vehicles

COUNTED BY: DATE OF COUNT:

REDUCED BY: TIME OF COUNT:

REDUCTION DATE: WEATHER:

Peds = 1
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Shoreline, WA

Dayton Avenue N @ Carlyle-Hall Road N

0.79OUT

0.91Peds = 0

Thu. 5/30/13

CN

CN

4:00 PM - 6:00 PM

IN

PEAK HOUR  VOLUME

0

6:00 PM

Wed. 5/29/13

TO4:00 PM - 6:00 PM PEAK HOUR: 5:00 PM

20 236

PHF

0.87

0.72

0

0

42

52

11

0.90U-Turns

U-Turns

U-Turns

U-Turns



LOCATION: Dayton Avenue N @ Carlyle-Hall Road N DATE OF COUNT: COUNTED BY: CN

Shoreline, WA TIME OF COUNT: 4:00 PM - 6:00 PM WEATHER: Rainy

TIME

INTERVAL INTERVAL

ENDING TOTALS

AT Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right

02:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

02:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

02:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

03:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

03:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

03:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

03:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

04:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

04:15 PM 0 0 2 0 2 51 6 0 2 0 0 4 101 0 0 0 0 0 6 6 2 0 2 0 0 9 6 6 199

04:30 PM 0 0 0 0 2 41 3 1 0 1 0 5 90 2 0 1 0 0 0 10 2 0 1 0 0 16 5 6 182

04:45 PM 0 0 0 0 1 84 4 0 0 1 0 4 99 2 1 0 0 0 4 5 5 1 0 1 0 14 3 7 232

05:00 PM 0 1 2 0 0 62 5 0 1 0 0 5 92 0 1 1 0 0 3 5 3 0 0 0 0 17 5 6 203

05:15 PM 0 0 0 0 1 70 5 0 0 0 0 6 123 2 0 0 0 0 2 5 2 0 1 1 0 19 5 4 244

05:30 PM 0 0 1 0 0 61 2 0 2 1 0 3 109 1 1 1 0 0 4 10 4 1 1 0 0 3 8 1 206

05:45 PM 1 0 1 0 1 53 2 0 0 0 0 9 101 2 0 0 0 0 3 5 1 1 0 0 0 14 8 7 206

06:00 PM 0 0 0 0 5 52 11 0 0 1 0 7 110 1 0 1 0 0 4 8 4 1 1 0 0 19 8 5 234

1 0 2 0 7 236 20 0 2 2 0 25 443 6 1 2 0 0 13 28 11 3 3 1 0 55 29 17 INTERSECTION

ALL MOVEMENTS 263 474 52 101 890

% HV 0.8% 0.4% 0.0% 1.0% 0.6%

% Buses 0.0% 0.4% 3.8% 3.0% 0.8%

0.87 0.90 0.72 0.79 0.91

PHF = Peak Hour Factor TO

REDUCED BY: CN DATE OF REDUCTION: 5/30/2013

5:00 PM

PEAK HOUR 

TOTALS

Dayton Avenue N Dayton Avenue N

Wed. 5/29/13

INTERSECTION TURNING MOVEMENTS REDUCTION SHEET

4:00 PM - 6:00 PM PEAK HOUR:

Carlyle-Hall Road NCarlyle-Hall Road N

FROM NORTH ON

6:00 PM

FROM SOUTH ON FROM EAST ON FROM WEST ON

PEAK HOUR 

FACTOR



TO

Buses HV PHF

SB 1.8% 0.4% 0.78

NB 2.3% 0.5% 0.75

EB 9.5% 0.5% 0.93

INTRS. 3.6% 0.5% 0.80

HV    = Heavy Vehicles

PHF = Peak Hour Factor

COUNTED BY: DATE OF COUNT:

REDUCED BY: TIME OF COUNT: 7:00 AM - 9:00 AM

REDUCTION DATE: WEATHER: Overcast

TURNING MOVEMENTS DIAGRAM

7:00 AM - 9:00 AM PEAK HOUR: 8:00 AM 9:00 AM
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LOCATION: Greenwood Avenue N @ N Innis Arden Way DATE OF COUNT: COUNTED BY: CN

Shoreline, WA TIME OF COUNT: 7:00 AM - 9:00 AM WEATHER: Overcast

TIME

INTERVAL INTERVAL

ENDING TOTALS

AT Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right

05:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

05:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

05:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

06:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

06:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

06:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

06:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

07:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

07:15 AM 2 1 0 0 0 39 6 1 3 0 0 55 19 0 0 0 0 0 0 0 0 1 3 1 0 3 0 44 166

07:30 AM 3 2 0 0 0 36 8 0 5 0 0 62 21 0 0 0 0 0 0 0 0 0 6 2 0 2 0 56 185

07:45 AM 6 1 2 0 0 61 6 1 2 0 0 49 17 0 0 0 0 0 0 0 0 3 6 0 0 2 0 41 176

08:00 AM 5 2 1 0 0 49 10 0 5 0 0 64 18 0 0 0 0 0 0 0 0 1 6 0 1 3 0 31 176

08:15 AM 0 0 1 0 0 48 5 1 2 0 0 123 18 0 0 0 0 0 0 0 0 0 3 1 0 1 0 45 240

08:30 AM 0 1 0 0 0 53 19 2 5 0 0 158 32 0 0 0 0 0 0 0 0 1 5 0 1 1 0 48 312

08:45 AM 2 0 0 0 0 54 10 2 3 1 0 118 24 0 0 0 0 0 0 0 0 2 3 0 0 4 0 46 256

09:00 AM 0 3 0 0 0 28 9 0 3 2 0 71 25 0 0 0 0 0 0 0 0 1 8 0 0 3 0 51 187

2 4 1 0 0 183 43 5 13 3 0 470 99 0 0 0 0 0 0 0 0 4 19 1 1 9 0 190 INTERSECTION

ALL MOVEMENTS 226 569 0 200 995

% HV 0.4% 0.5% #N/A 0.5% 0.5%

% Buses 1.8% 2.3% #N/A 9.5% 3.6%

0.78 0.75 #N/A 0.93 0.80

PHF = Peak Hour Factor TO

REDUCED BY: CN DATE OF REDUCTION: 5/28/2013

Tue. 5/28/13

INTERSECTION TURNING MOVEMENTS REDUCTION SHEET

7:00 AM - 9:00 AM PEAK HOUR:

N Innis Arden Way

FROM NORTH ON

9:00 AM

FROM SOUTH ON FROM EAST ON FROM WEST ON

PEAK HOUR 

FACTOR

PEAK HOUR 

TOTALS

Greenwood Avenue N Greenwood Avenue N

8:00 AM



TO

Buses HV PHF

SB 0.9% 1.7% 0.90

NB 2.1% 0.4% 0.91

EB 6.0% 0.0% 0.89

INTRS. 2.9% 0.5% 0.95

HV    = Heavy Vehicles

PHF = Peak Hour Factor

COUNTED BY: DATE OF COUNT:

REDUCED BY: TIME OF COUNT: 4:00 PM - 6:00 PM

REDUCTION DATE: WEATHER: Overcast

TURNING MOVEMENTS DIAGRAM

4:00 PM - 6:00 PM PEAK HOUR: 5:00 PM 6:00 PM
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LOCATION: Greenwood Avenue N @ N Innis Arden Way DATE OF COUNT: COUNTED BY: CN

Shoreline, WA TIME OF COUNT: 4:00 PM - 6:00 PM WEATHER: Overcast

TIME

INTERVAL INTERVAL

ENDING TOTALS

AT Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right

02:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

02:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

02:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

03:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

03:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

03:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

03:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

04:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

04:15 PM 4 0 0 0 0 18 6 0 3 1 0 43 49 0 0 0 0 0 0 0 0 0 4 0 0 4 0 56 176

04:30 PM 5 1 0 0 0 25 3 0 2 0 0 47 65 0 0 0 0 0 0 0 0 0 4 0 0 6 0 40 186

04:45 PM 2 0 0 0 0 31 4 0 2 0 0 52 65 0 0 0 0 0 0 0 0 0 2 0 0 2 0 48 202

05:00 PM 8 1 0 0 0 28 3 1 3 0 0 42 72 0 0 0 0 0 0 0 0 7 1 2 0 5 0 42 192

05:15 PM 3 0 0 0 0 22 4 0 3 1 0 58 66 0 0 0 0 0 0 0 0 1 4 0 0 7 0 57 214

05:30 PM 5 1 2 0 0 29 3 0 3 0 0 59 65 0 0 0 0 0 0 0 0 0 6 0 0 12 0 35 203

05:45 PM 2 0 0 0 0 22 6 0 2 0 0 69 71 0 0 0 0 0 0 0 0 0 2 0 0 9 0 57 234

06:00 PM 2 0 0 0 0 19 10 0 3 1 0 82 66 0 0 0 0 0 0 0 0 0 2 0 0 7 0 50 234

12 1 2 0 0 92 23 0 11 2 0 268 268 0 0 0 0 0 0 0 0 1 14 0 0 35 0 199 INTERSECTION

ALL MOVEMENTS 115 536 0 234 885

% HV 1.7% 0.4% #N/A 0.0% 0.5%

% Buses 0.9% 2.1% #N/A 6.0% 2.9%

0.90 0.91 #N/A 0.89 0.95

PHF = Peak Hour Factor TO

REDUCED BY: CN DATE OF REDUCTION: 5/30/2013

Thu. 5/30/13

INTERSECTION TURNING MOVEMENTS REDUCTION SHEET

4:00 PM - 6:00 PM PEAK HOUR:

N Innis Arden Way

FROM NORTH ON

6:00 PM

FROM SOUTH ON FROM EAST ON FROM WEST ON

PEAK HOUR 

FACTOR

PEAK HOUR 

TOTALS

Greenwood Avenue N Greenwood Avenue N

5:00 PM



Buses HV

NB 2.3% 0.8%

1,066 WB 2.6% 0.9%

1,066 EB 4.1% 1.0%

INTRS. 3.5% 0.6%

PHF = Peak Hour Factor

HV = Heavy Vehicles

COUNTED BY: DATE OF COUNT:

REDUCED BY: TIME OF COUNT:

REDUCTION DATE: WEATHER:

9:00 AM

Tue. 5/28/13

TO7:00 AM - 9:00 AM PEAK HOUR: 8:00 AM
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LOCATION: Greenwood Avenue N @ N 160th Street DATE OF COUNT: COUNTED BY: SN

Shoreline, WA TIME OF COUNT: 7:00 AM - 9:00 AM WEATHER: Overcast

TIME

INTERVAL INTERVAL

ENDING TOTALS

AT Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right

05:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

05:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

05:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

06:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

06:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

06:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

06:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

07:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

07:15 AM 1 2 1 0 14 63 1 0 1 2 0 1 22 3 2 1 0 0 0 3 24 0 0 0 0 3 2 1 137

07:30 AM 2 4 2 0 17 60 0 2 2 2 0 0 28 2 4 0 0 0 0 2 28 2 0 0 0 4 2 0 143

07:45 AM 0 4 2 0 12 69 1 0 0 0 0 1 21 2 1 3 0 0 2 6 33 2 0 1 0 0 5 0 152

08:00 AM 0 6 1 0 17 71 5 2 2 0 0 0 31 4 2 3 0 0 0 12 59 3 0 0 0 0 6 1 206

08:15 AM 0 4 0 0 26 73 8 0 2 1 0 5 71 6 2 2 1 0 1 6 93 0 1 1 0 3 4 5 301

08:30 AM 0 5 0 0 26 41 10 3 1 0 0 5 66 2 5 1 0 0 1 11 79 10 1 0 0 5 5 4 255

08:45 AM 0 2 0 0 18 63 8 1 2 0 0 2 58 0 2 1 1 0 1 13 55 1 2 0 0 9 13 3 243

09:00 AM 1 7 0 0 34 32 17 2 1 1 0 8 37 3 0 5 1 0 3 36 51 7 0 0 0 6 36 4 267

1 18 0 0 104 209 43 6 6 2 0 20 232 11 9 9 3 0 6 66 278 18 4 1 0 23 58 16 INTERSECTION

ALL MOVEMENTS 356 263 350 97 1066

% HV 0.0% 0.8% 0.9% 1.0% 0.6%

% Buses 5.1% 2.3% 2.6% 4.1% 3.5%

0.83 0.80 0.88 0.53 0.89

PHF = Peak Hour Factor TO

REDUCED BY: CN DATE OF REDUCTION: 5/28/2013

Tue. 5/28/13

INTERSECTION TURNING MOVEMENTS REDUCTION SHEET

7:00 AM - 9:00 AM PEAK HOUR:

N 160th StreetN 160th Street

FROM NORTH ON

9:00 AM

FROM SOUTH ON FROM EAST ON FROM WEST ON

PEAK HOUR 

FACTOR

PEAK HOUR 

TOTALS

Greenwood Avenue N Greenwood Avenue N

8:00 AM



Buses HV

NB 0.8% 0.5%

970 WB 4.1% 0.0%

970 EB 0.0% 0.0%

INTRS. 2.3% 0.3%

PHF = Peak Hour Factor

HV = Heavy Vehicles

COUNTED BY: DATE OF COUNT:

REDUCED BY: TIME OF COUNT:

REDUCTION DATE: WEATHER:

6:00 PM

Thu. 5/30/13
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LOCATION: Greenwood Avenue N @ N 160th Street DATE OF COUNT: COUNTED BY: JH

Shoreline, WA TIME OF COUNT: 4:00 PM - 6:00 PM WEATHER: Overcast

TIME

INTERVAL INTERVAL

ENDING TOTALS

AT Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right

02:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

02:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

02:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

03:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

03:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

03:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

03:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

04:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

04:15 PM 2 4 1 0 54 31 1 0 0 1 0 1 65 8 0 3 1 0 3 6 30 2 1 0 0 4 12 5 220

04:30 PM 0 2 0 0 24 40 3 2 0 0 0 2 75 3 1 2 0 0 8 13 40 5 0 0 0 4 5 0 217

04:45 PM 4 3 0 0 34 31 3 1 1 0 0 2 70 9 1 1 0 0 5 13 35 4 0 0 0 1 5 3 211

05:00 PM 1 1 1 0 35 26 11 0 0 0 0 3 77 2 4 1 0 0 1 13 29 0 0 0 0 10 11 3 221

05:15 PM 2 3 1 0 47 33 5 0 1 1 0 1 77 9 2 4 0 0 5 8 29 3 0 0 0 14 16 2 246

05:30 PM 1 3 0 0 29 33 2 0 1 0 0 2 87 6 3 2 0 0 2 10 42 1 0 0 0 6 5 0 224

05:45 PM 0 3 0 0 38 44 2 3 1 0 0 3 92 9 3 1 0 0 6 8 38 3 0 0 0 2 8 1 251

06:00 PM 0 1 0 0 35 28 7 0 0 1 0 2 91 6 4 2 0 0 7 11 54 2 0 0 0 2 6 0 249

3 10 1 0 149 138 16 3 3 2 0 8 347 30 12 9 0 0 20 37 163 9 0 0 0 24 35 3 INTERSECTION

ALL MOVEMENTS 303 385 220 62 970

% HV 0.3% 0.5% 0.0% 0.0% 0.3%

% Buses 3.3% 0.8% 4.1% 0.0% 2.3%

0.89 0.93 0.76 0.48 0.97

PHF = Peak Hour Factor TO

REDUCED BY: CN DATE OF REDUCTION: 5/30/2013

Thu. 5/30/13

INTERSECTION TURNING MOVEMENTS REDUCTION SHEET

4:00 PM - 6:00 PM PEAK HOUR:

N 160th StreetN 160th Street

FROM NORTH ON

6:00 PM

FROM SOUTH ON FROM EAST ON FROM WEST ON

PEAK HOUR 

FACTOR

PEAK HOUR 

TOTALS

Greenwood Avenue N Greenwood Avenue N

5:00 PM
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Heavy Vehicle Totals Bicycles Pedestrians (Crossing Leg)

Peak Hr

72 417 31Count Total

8:45 AM 46

183
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1

13

5

9 100 5

36 276 19

2 28 4

7:00 AM 2 1 1 0 4 0

EB WBInterval Start EB WB NB SB Total

2 2 9 0 0

0

North South TotalNB SB East West

2 01 0 1 0 0

10 0 0

0 1 0 0

8

0 2

0 2

2

0

7:30 AM 3 3 1 4 11 0 1 0

2 2 27:15 AM 2 3

0 0

0

1 3

8:00 AM 2 2 1 0 5 0

0 0 1 2 3 07:45 AM 3 0 3 2

1 0 1 2

0 1 1 1 4 7

1

8:30 AM 4 1 2 1 8 0 0 1

0 0 0 1 0 08:15 AM 3 2 4 4 13

1 3 8

Count Total 23 17 20 13 73 0

0 0 0 1 1 18:45 AM 4 5 6 0 15

Peak Hr 13 10 13 5 41 0 0

1
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Mark Skaggs: 425 - 250 - 0777 mark.skaggs@idaxdata.com
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Two-Hour Count Summaries

1,116

1,158

1,182

1,159

1,150

2,266

1,182

Note: Two-hour count summary volumes include heavy vehicles but excludes bicycles in overall count.
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Heavy Vehicle Totals Bicycles Pedestrians (Crossing Leg)

Peak Hr

53 299 125Count Total

5:45 PM 27
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0

6

2

10 45 15

22 139 61

0 100 6

4:00 PM 4 0 6 0 10 0

EB WBInterval Start EB WB NB SB Total

3 0 7 0 0

0

North South TotalNB SB East West

1 10 0 0 3 0

20 0 0

0 0 0 1

8

1 10

1 6

4

0

4:30 PM 2 1 3 2 8 0 0 0

0 0 04:15 PM 4 0

1 0

0

0 2

5:00 PM 1 0 2 1 4 0

1 0 0 0 1 14:45 PM 3 1 2 2

1 0 1 1

0 1 0 0 1 3

2

5:30 PM 2 1 1 2 6 0 0 1

1 0 2 0 0 25:15 PM 3 2 2 0 7

0 0 5

Count Total 21 6 23 7 57 2

0 0 0 0 0 15:45 PM 2 1 4 0 7
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0
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     Peak Hour Summary

8:00 AM   to   9:00 AM
Thursday, July 25, 2013
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Total Vehicle Summary

Westminister Way N & N 155th St

7:00 AM   to   9:00 AM

15-Minute Interval Summary
7:00 AM   to   9:00 AM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start Westminister Way N Westminister Way N N 155th St N 155th St Interval Crosswalk
Time L T R HV L T R HV L T R HV L T R HV Total North South East West

7:00 AM 0 0 34 0 0 91 3 5 0 2 2 0 17 7 1 0 157 0 0 0 0
7:15 AM 3 0 41 0 0 105 3 6 0 2 2 0 34 5 1 1 196 2 1 0 0
7:30 AM 0 1 46 4 1 99 3 2 0 6 1 0 44 6 0 1 207 1 1 0 0
7:45 AM 3 1 55 2 0 86 5 1 0 6 2 1 26 8 2 3 194 1 1 0 0
8:00 AM 3 1 46 0 1 84 6 1 0 5 1 1 35 9 1 2 192 2 0 0 0
8:15 AM 6 2 49 1 1 75 4 3 1 9 1 1 28 13 2 1 191 0 0 0 0
8:30 AM 4 1 50 2 1 95 3 3 1 9 3 0 27 5 2 4 201 2 0 0 1
8:45 AM 1 0 60 3 0 72 7 4 0 14 2 0 36 11 3 0 206 1 0 0 0

Total Survey 20 6 381 12 4 707 34 25 2 53 14 3 247 64 12 12 1,544 9 3 0 1

Peak Hour Summary
8:00 AM   to   9:00 AM

Northbound Southbound Eastbound Westbound Pedestrians
Westminister Way N Westminister Way N N 155th St N 155th St Total Crosswalk

In Out Total HV In Out Total HV In Out Total HV In Out Total HV North South East West
Volume 223 459 682 6 349 14 363 11 46 72 118 2 172 245 417 7 790 5 0 0 1
%HV 2.7% 3.2% 4.3% 4.1% 3.3%
PHF 0.91 0.88 0.72 0.86 0.96

Northbound Southbound Eastbound Westbound
Westminister Way N Westminister Way N N 155th St N 155th St Total

L T R L T R L T R L T R
Volume 14 4 205 3 326 20 2 37 7 126 38 8 790

PHF 0.58 0.50 0.85 0.75 0.86 0.71 0.50 0.66 0.58 0.88 0.73 0.67 0.96

Rolling Hour Summary
7:00 AM   to   9:00 AM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start Westminister Way N Westminister Way N N 155th St N 155th St Interval Crosswalk
Time L T R HV L T R HV L T R HV L T R HV Total North South East West

7:00 AM 6 2 176 6 1 381 14 14 0 16 7 1 121 26 4 5 754 4 3 0 0
7:15 AM 9 3 188 6 2 374 17 10 0 19 6 2 139 28 4 7 789 6 3 0 0
7:30 AM 12 5 196 7 3 344 18 7 1 26 5 3 133 36 5 7 784 4 2 0 0
7:45 AM 16 5 200 5 3 340 18 8 2 29 7 3 116 35 7 10 778 5 1 0 1
8:00 AM 14 4 205 6 3 326 20 11 2 37 7 2 126 38 8 7 790 5 0 0 1

Thursday, July 25, 2013
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     Peak Hour Summary

4:45 PM   to   5:45 PM
Thursday, July 25, 2013

  

  

 386 52  

  

 68 294 24  

  

          

                      

  35

0 284   177 362 0

  150

  

  

1   

0 264 229   894 0

34   

                      

          

  

 39 16 641  

  

 478 696  

  

  

Count Period: 4:00 PM   to   6:00 PM

264

362WB 0.89 0.6%

0 0

Westminister Way N & N 155th St

W
es

tm
in

is
te

r W
ay

 
N

EB 0.87 0.8%

0

NB 0.94 1.0% 696

SB 0.94 0.8%

Intersection 0.97 0.8%

386

1,708

N 155th St

N 155th St

Approach HV%PHF Volume

W
es

tm
in

is
te

r W
ay

 
N0

5Peds

Pe
ds

1

Mark Skaggs
(206) 251-0300

3Peds

Pe
ds

0



Total Vehicle Summary

Westminister Way N & N 155th St

4:00 PM   to   6:00 PM

15-Minute Interval Summary
4:00 PM   to   6:00 PM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start Westminister Way N Westminister Way N N 155th St N 155th St Interval Crosswalk
Time L T R HV L T R HV L T R HV L T R HV Total North South East West

4:00 PM 7 3 132 7 8 66 23 0 0 35 6 0 36 37 7 0 360 0 0 0 0
4:15 PM 11 0 143 7 2 70 21 2 1 45 10 1 33 36 3 0 375 0 0 0 0
4:30 PM 5 3 150 1 9 68 17 2 1 42 14 1 36 51 11 3 407 1 0 0 0
4:45 PM 11 5 157 1 5 77 21 0 0 63 6 0 29 46 4 1 424 1 0 0 0
5:00 PM 7 3 157 3 8 66 22 0 0 63 13 0 40 50 12 1 441 1 1 0 0
5:15 PM 14 6 150 0 8 70 12 2 0 58 9 2 43 30 11 0 411 3 0 0 1
5:30 PM 7 2 177 3 3 81 13 1 1 45 6 0 38 51 8 0 432 0 2 0 0
5:45 PM 12 9 173 4 3 70 20 1 3 41 9 1 27 29 9 0 405 0 1 0 0

Total Survey 74 31 1,239 26 46 568 149 8 6 392 73 5 282 330 65 5 3,255 6 4 0 1

Peak Hour Summary
4:45 PM   to   5:45 PM

Northbound Southbound Eastbound Westbound Pedestrians
Westminister Way N Westminister Way N N 155th St N 155th St Total Crosswalk

In Out Total HV In Out Total HV In Out Total HV In Out Total HV North South East West
Volume 696 478 1,174 7 386 52 438 3 264 284 548 2 362 894 1,256 2 1,708 5 3 0 1
%HV 1.0% 0.8% 0.8% 0.6% 0.8%
PHF 0.94 0.94 0.87 0.89 0.97

Northbound Southbound Eastbound Westbound
Westminister Way N Westminister Way N N 155th St N 155th St Total

L T R L T R L T R L T R
Volume 39 16 641 24 294 68 1 229 34 150 177 35 1,708

PHF 0.70 0.67 0.91 0.75 0.91 0.77 0.25 0.91 0.65 0.87 0.87 0.73 0.97

Rolling Hour Summary
4:00 PM   to   6:00 PM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start Westminister Way N Westminister Way N N 155th St N 155th St Interval Crosswalk
Time L T R HV L T R HV L T R HV L T R HV Total North South East West

4:00 PM 34 11 582 16 24 281 82 4 2 185 36 2 134 170 25 4 1,566 2 0 0 0
4:15 PM 34 11 607 12 24 281 81 4 2 213 43 2 138 183 30 5 1,647 3 1 0 0
4:30 PM 37 17 614 5 30 281 72 4 1 226 42 3 148 177 38 5 1,683 6 1 0 1
4:45 PM 39 16 641 7 24 294 68 3 1 229 34 2 150 177 35 2 1,708 5 3 0 1
5:00 PM 40 20 657 10 22 287 67 4 4 207 37 3 148 160 40 1 1,689 4 4 0 1
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     Peak Hour Summary

7:30 AM   to   8:30 AM
Tuesday, January 28, 2014
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Total Vehicle Summary

Greenwood Ave N & N 145th St

7:00 AM   to   9:00 AM

15-Minute Interval Summary
7:00 AM   to   9:00 AM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start Greenwood Ave N Greenwood Ave N N 145th St N 145th St Interval Crosswalk
Time L T R HV L T R HV L T R HV L T R HV Total North South East West

7:00 AM 0 48 41 1 39 194 59 8 30 27 1 0 38 17 8 3 502 0 1 1 1
7:15 AM 4 85 50 4 51 242 50 3 32 45 1 0 30 9 28 4 627 0 0 0 1
7:30 AM 3 87 50 4 53 256 62 8 46 46 1 2 51 22 13 6 690 0 1 0 0
7:45 AM 2 101 44 6 40 238 80 6 62 42 0 1 36 24 23 5 692 0 3 1 2
8:00 AM 1 104 28 3 45 224 80 8 59 39 1 0 51 28 27 8 687 0 2 0 3
8:15 AM 0 94 34 3 42 201 67 9 66 49 2 0 48 24 45 5 672 0 3 0 1
8:30 AM 1 78 38 4 35 201 75 10 57 35 3 0 64 28 18 4 633 1 0 0 4
8:45 AM 3 90 32 4 30 190 44 6 62 24 2 1 50 23 37 4 587 0 1 0 2

Total Survey 14 687 317 29 335 1,746 517 58 414 307 11 4 368 175 199 39 5,090 1 11 2 14

Peak Hour Summary
7:30 AM   to   8:30 AM

Northbound Southbound Eastbound Westbound Pedestrians
Greenwood Ave N Greenwood Ave N N 145th St N 145th St Total Crosswalk

In Out Total HV In Out Total HV In Out Total HV In Out Total HV North South East West
Volume 548 1,109 1,657 16 1,388 727 2,115 31 413 393 806 3 392 512 904 24 2,741 0 9 1 6
%HV 2.9% 2.2% 0.7% 6.1% 2.7%
PHF 0.93 0.94 0.88 0.84 0.99

Northbound Southbound Eastbound Westbound
Greenwood Ave N Greenwood Ave N N 145th St N 145th St Total

L T R L T R L T R L T R
Volume 6 386 156 180 919 289 233 176 4 186 98 108 2,741

PHF 0.50 0.93 0.78 0.85 0.90 0.90 0.88 0.90 0.50 0.91 0.88 0.60 0.99

Rolling Hour Summary
7:00 AM   to   9:00 AM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start Greenwood Ave N Greenwood Ave N N 145th St N 145th St Interval Crosswalk
Time L T R HV L T R HV L T R HV L T R HV Total North South East West

7:00 AM 9 321 185 15 183 930 251 25 170 160 3 3 155 72 72 18 2,511 0 5 2 4
7:15 AM 10 377 172 17 189 960 272 25 199 172 3 3 168 83 91 23 2,696 0 6 1 6
7:30 AM 6 386 156 16 180 919 289 31 233 176 4 3 186 98 108 24 2,741 0 9 1 6
7:45 AM 4 377 144 16 162 864 302 33 244 165 6 1 199 104 113 22 2,684 1 8 1 10
8:00 AM 5 366 132 14 152 816 266 33 244 147 8 1 213 103 127 21 2,579 1 6 0 10

TotalTotal
548
0.93 0.84

392
0.88
413

0.94
1,388
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Prepared for: David Evans & Associates, Inc.

      Traffic Count Consultants, Inc.
 Phone: (425) 861-8866     FAX: (425) 861-8877   E-Mail:  TC2inc@aol.com

WBE/DBE

Intersection: Greenwood Ave N @ SR 523 / N 145th St Date of Count: Thurs 02/17/2011

Location: Shoreline / Seattle Checked By: LBP

Time From North on (SB) From South on (NB) From East on (WB) From West on (EB) Interval
Interval Greenwood Ave N Greenwood Ave N SR 523 / N 145th St SR 523 / N 145th St Total

Ending at T L S R T L S R T L S R T L S R

4:15 P 7 27 118 47 5 3 180 48 3 46 26 18 3 74 37 1 625

4:30 P 3 17 124 57 6 0 226 44 3 56 34 13 3 81 32 4 688

4:45 P 3 35 132 47 1 0 224 40 1 52 31 10 1 82 30 4 687

5:00 P 3 19 119 64 5 0 266 44 2 43 21 10 2 94 28 4 712

5:15 P 6 32 145 48 8 1 213 35 0 54 28 23 2 77 26 1 683

5:30 P 1 26 153 53 5 1 275 46 4 47 23 26 2 88 39 2 779

5:45 P 3 32 155 53 3 2 234 61 0 66 21 14 0 91 25 0 754

6:00 P 1 37 143 42 3 2 225 53 5 58 24 25 1 91 34 2 736

6:15 P 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

6:30 P 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

6:45 P 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

7:00 P 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total

Survey 27 225 1089 411 36 9 1843 371 18 422 208 139 14 678 251 18 5664

Peak Hour: 5:00 PM to 6:00 PM

Total 11 127 596 196 19 6 947 195 9 225 96 88 5 347 124 5 2952

Approach 919 1148 409 476 2952

%HV 1.2% 1.7% 2.2% 1.1% 1.5%

PHF 0.96 0.89 0.96 0.92 0.95

Greenwood Ave N
2301

919 1382

0 Bike
SR 523 / N 145th St 196 596 127 1 Ped SR 523 / N 145th St

88

298 Ped 2 96 409

Bike 2 225 855

774 347 1 Bike

476 124 5:00 PM to 6:00 PM 12 Ped 446

5

PEDs across: N S E W Ped 11 6 947 195 3116  1.0 PHF Peak Hour Volume

INT  01 3 4 7 Bike 1 PHF %HV

INT 02 1 2 2 5 EB 0.92 1.1%

INT 03 2 2 4 826 1148 Check WB 0.96 2.2%

INT  04 1 2 3 6    In: 2952 NB 0.89 1.7%

INT  05 1 6 4 11 1974 Out: 2952 SB 0.96 1.2%

INT  06 2 4 1 7 Greenwood Ave N Intersection 0.95 1.5%

INT  07 1 1 2 Bicycles From: N S E W

INT  08 2 4 6 INT  01 1 1 Special Notes:
INT  09 0 INT  02 0 Gas Station on SE corner, and Strip Mall
INT  10 0 INT  03 1 1      on SW corner both had busy dwys.
INT  11 0 INT  04 0
INT  12 0 INT  05 0

2 19 20 7 48 INT  06 1 1 1 3

INT  07 1 1
INT  08 0

1 2 1 2 6 TM18p11017



     Peak Hour Summary

8:00 AM   to   9:00 AM
Tuesday, January 28, 2014
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Total Vehicle Summary

5th Ave NE & NE 145th St

7:00 AM   to   9:00 AM

15-Minute Interval Summary
7:00 AM   to   9:00 AM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start 5th Ave NE 5th Ave NE NE 145th St NE 145th St Interval Crosswalk
Time L T R HV L T R HV L T R HV L T R HV Total North South East West

7:00 AM 35 43 73 9 9 24 84 6 65 82 9 7 0 197 52 6 673 0 2 1 0
7:15 AM 55 42 88 4 13 27 98 7 80 99 15 9 1 180 51 7 749 0 2 1 0
7:30 AM 54 52 88 9 14 46 104 6 62 112 9 7 2 145 52 6 740 0 3 2 0
7:45 AM 66 36 88 10 13 53 84 4 69 107 12 9 2 162 63 10 755 2 2 0 0
8:00 AM 95 74 80 8 7 37 75 5 48 115 15 5 0 173 50 8 769 0 2 0 0
8:15 AM 64 76 64 9 8 28 80 3 81 155 15 13 1 174 41 6 787 0 2 1 0
8:30 AM 59 66 78 9 14 35 65 3 85 117 14 8 1 200 44 9 778 0 1 1 0
8:45 AM 53 39 76 15 2 24 46 3 47 126 20 6 0 283 57 15 773 0 0 0 0

Total Survey 481 428 635 73 80 274 636 37 537 913 109 64 7 1,514 410 67 6,024 2 14 6 0

Peak Hour Summary
8:00 AM   to   9:00 AM

Northbound Southbound Eastbound Westbound Pedestrians
5th Ave NE 5th Ave NE NE 145th St NE 145th St Total Crosswalk

In Out Total HV In Out Total HV In Out Total HV In Out Total HV North South East West
Volume 824 190 1,014 41 421 708 1,129 14 838 1,367 2,205 32 1,024 842 1,866 38 3,107 0 5 2 0
%HV 5.0% 3.3% 3.8% 3.7% 4.0%
PHF 0.83 0.88 0.83 0.75 0.99

Northbound Southbound Eastbound Westbound
5th Ave NE 5th Ave NE NE 145th St NE 145th St Total

L T R L T R L T R L T R
Volume 271 255 298 31 124 266 261 513 64 2 830 192 3,107

PHF 0.71 0.84 0.93 0.55 0.84 0.83 0.77 0.83 0.80 0.50 0.73 0.84 0.99

Rolling Hour Summary
7:00 AM   to   9:00 AM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start 5th Ave NE 5th Ave NE NE 145th St NE 145th St Interval Crosswalk
Time L T R HV L T R HV L T R HV L T R HV Total North South East West

7:00 AM 210 173 337 32 49 150 370 23 276 400 45 32 5 684 218 29 2,917 2 9 4 0
7:15 AM 270 204 344 31 47 163 361 22 259 433 51 30 5 660 216 31 3,013 2 9 3 0
7:30 AM 279 238 320 36 42 164 343 18 260 489 51 34 5 654 206 30 3,051 2 9 3 0
7:45 AM 284 252 310 36 42 153 304 15 283 494 56 35 4 709 198 33 3,089 2 7 2 0
8:00 AM 271 255 298 41 31 124 266 14 261 513 64 32 2 830 192 38 3,107 0 5 2 0

TotalTotal
824
0.83 0.75

1,024
0.83
838

0.88
421
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Prepared for: David Evans & Associates, Inc.

      Traffic Count Consultants, Inc.
 Phone: (425) 861-8866     FAX: (425) 861-8877   E-Mail:  TC2inc@aol.com

WBE/DBE

Intersection: 5th Ave NE @ SR 523 / N 145th St Date of Count: Thurs 02/17/2011

Location: Shoreline / Seattle Checked By: LBP

Time From North on (SB) From South on (NB) From East on (WB) From West on (EB) Interval
Interval 5th Ave NE 5th Ave NE SR 523 SR 523 Total

Ending at T L S R T L S R T L S R T L S R

4:15 P 2 8 10 20 0 73 99 110 3 2 157 70 2 73 173 32 827

4:30 P 0 3 7 16 2 77 112 98 2 1 183 96 0 92 226 28 939

4:45 P 3 11 9 20 1 86 104 115 5 2 167 70 0 65 183 21 853

5:00 P 0 3 11 21 3 60 110 109 1 2 165 59 0 87 187 25 839

5:15 P 1 3 8 24 2 77 123 111 5 1 206 77 1 74 183 30 917

5:30 P 2 6 12 18 4 77 124 122 1 2 164 70 0 105 213 18 931

5:45 P 2 7 13 27 1 89 121 135 3 2 176 64 1 83 198 28 943

6:00 P 1 9 5 18 3 79 109 110 7 0 194 78 0 85 191 31 909

6:15 P 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

6:30 P 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

6:45 P 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

7:00 P 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total

Survey 11 50 75 164 16 618 902 910 27 12 1412 584 4 664 1554 213 7158

Peak Hour: 5:00 PM to 6:00 PM

Total 6 25 38 87 10 322 477 478 16 5 740 289 2 347 785 107 3700

Approach 150 1277 1034 1239 3700

%HV 4.0% 0.8% 1.5% 0.2% 0.9%

PHF 0.80 0.93 0.91 0.92 0.98

5th Ave NE
1263

150 1113

0 Bike
SR 523 87 38 25 6 Ped SR 523

289

1149 Ped 0 740 1034

Bike 0 5 2322

2388 347 1 Bike

1239 785 5:00 PM to 6:00 PM 0 Ped 1288

107

PEDs across: N S E W Ped 8 322 477 478 3772  1.0 PHF Peak Hour Volume

INT  01 1 1 Bike 0 PHF %HV

INT 02 2 2 EB 0.92 0.2%

INT 03 1 1 150 1277 Check WB 0.91 1.5%

INT  04 1 2 3    In: 3700 NB 0.93 0.8%

INT  05 1 2 3 1427 Out: 3700 SB 0.80 4.0%

INT  06 3 2 5 5th Ave NE Intersection 0.98 0.9%

INT  07 1 2 3 Bicycles From: N S E W

INT  08 1 2 3 INT  01 0 Special Notes:
INT  09 0 INT  02 0
INT  10 0 INT  03 0
INT  11 0 INT  04 1 1
INT  12 0 INT  05 1 1

9 12 0 0 21 INT  06 0

INT  07 0
INT  08 0

0 1 1 0 2 TM19p11017



     Peak Hour Summary

8:00 AM   to   9:00 AM
Tuesday, January 28, 2014
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Total Vehicle Summary

Timber Ln & 238th St SW

7:00 AM   to   9:00 AM

15-Minute Interval Summary
7:00 AM   to   9:00 AM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start Timber Ln Timber Ln 238th St SW Interval Crosswalk
Time L T HV T R HV L R HV Total North South East West

7:00 AM 5 8 0 1 0 0 1 4 0 19 0 0 0 0
7:15 AM 7 4 1 3 0 0 0 5 0 19 0 0 0 0
7:30 AM 7 4 0 2 0 0 0 7 0 20 0 0 0 0
7:45 AM 6 9 0 0 0 0 2 8 0 25 0 0 0 0
8:00 AM 7 11 0 6 0 0 0 4 0 28 3 2 0 2
8:15 AM 6 4 1 5 0 0 0 7 0 22 2 0 0 0
8:30 AM 16 5 0 4 0 0 0 10 0 35 0 0 0 0
8:45 AM 10 6 0 3 0 0 1 6 0 26 1 0 0 0

Total Survey 64 51 2 24 0 0 4 51 0 194 6 2 0 2

Peak Hour Summary
8:00 AM   to   9:00 AM

Northbound Southbound Eastbound Westbound Pedestrians
Timber Ln Timber Ln 238th St SW Total Crosswalk

In Out Total HV In Out Total HV In Out Total HV In Out Total North South East West
Volume 65 45 110 1 18 27 45 0 28 39 67 0 0 0 0 111 6 2 0 2
%HV 1.5% 0.0% 0.0% 0.0% 0.9%
PHF 0.77 0.75 0.70 0.00 0.79

Northbound Southbound Eastbound Westbound
Timber Ln Timber Ln 238th St SW Total

L T T R L R
Volume 39 26 18 0 1 27 111

PHF 0.61 0.59 0.75 0.00 0.25 0.68 0.79

Rolling Hour Summary
7:00 AM   to   9:00 AM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start Timber Ln Timber Ln 238th St SW Interval Crosswalk
Time L T HV T R HV L R HV Total North South East West

7:00 AM 25 25 1 6 0 0 3 24 0 83 0 0 0 0
7:15 AM 27 28 1 11 0 0 2 24 0 92 3 2 0 2
7:30 AM 26 28 1 13 0 0 2 26 0 95 5 2 0 2
7:45 AM 35 29 1 15 0 0 2 29 0 110 5 2 0 2
8:00 AM 39 26 1 18 0 0 1 27 0 111 6 2 0 2

TotalTotal
65
0.77 0.00

0
0.70
28

0.75
18
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Prepared for: David Evans & Associates, Inc.

      Traffic Count Consultants, Inc.
 Phone: (425) 861-8866     FAX: (425) 861-8877   E-Mail:  TC2inc@aol.com

WBE/DBE

Intersection: Timber Lane @ 238th St SW Date of Count: Thurs 02/17/2011

Location: Woodway Checked By: LBP

Time From North on (SB) From South on (NB) From East on (WB) From West on (EB) Interval
Interval Timber Lane Timber Lane 238th St SW 238th St SW Total

Ending at T L S R T L S R T L S R T L S R

4:15 P 0 0 4 0 0 19 5 0 0 0 0 0 0 0 0 6 34

4:30 P 0 0 6 0 0 2 4 0 0 0 0 0 0 0 0 8 20

4:45 P 0 0 7 0 1 15 11 0 0 0 0 0 1 2 0 8 43

5:00 P 0 0 6 1 0 13 12 0 0 0 0 0 0 0 0 14 46

5:15 P 0 0 7 0 0 16 6 0 0 0 0 0 0 1 0 8 38

5:30 P 0 0 9 0 0 10 12 0 0 0 0 0 0 0 0 8 39

5:45 P 0 0 9 2 1 11 7 0 0 0 0 0 0 0 0 9 38

6:00 P 0 0 9 0 0 11 9 0 0 0 0 0 0 0 0 9 38

6:15 P 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

6:30 P 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

6:45 P 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

7:00 P 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total

Survey 0 0 57 3 2 97 66 0 0 0 0 0 1 3 0 70 296

Peak Hour: 4:30 PM to 5:30 PM

Total 0 0 29 1 1 54 41 0 0 0 0 0 1 3 0 38 166

Approach 30 95 0 41 166

%HV n/a 1.1% n/a 2.4% 1.2%

PHF 0.83 0.91 n/a 0.73 0.90

Timber Lane
74

30 44

0 Bike
238th St SW 1 29 0 8 Ped 238th St SW

0

55 Ped 0 0 0

Bike 0 0 0

96 3 0 Bike

41 0 4:30 PM to 5:30 PM 0 Ped 0

38

PEDs across: N S E W Ped 0 54 41 0 184  1.0 PHF Peak Hour Volume

INT  01 2 2 Bike 0 PHF %HV

INT 02 4 4 EB 0.73 2.4%

INT 03 4 4 67 95 Check WB n/a n/a

INT  04 1 1    In: 166 NB 0.91 1.1%

INT  05 3 3 162 Out: 166 SB 0.83 n/a

INT  06 0 Timber Lane Intersection 0.90 1.2%

INT  07 0 Bicycles From: N S E W

INT  08 0 INT  01 2 2 Special Notes:
INT  09 0 INT  02 0
INT  10 0 INT  03 0
INT  11 0 INT  04 0
INT  12 0 INT  05 0

14 0 0 0 14 INT  06 0

INT  07 0
INT  08 0

2 0 0 0 2 TM04p11017



     Peak Hour Summary

8:00 AM   to   9:00 AM
Tuesday, January 28, 2014
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Total Vehicle Summary

Woodway Park Rd & 238th St SW

7:00 AM   to   9:00 AM

15-Minute Interval Summary
7:00 AM   to   9:00 AM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start 114th Ave W Woodway Park Rd 238th St SW 238th St SW Interval Crosswalk
Time L T R HV L T R HV L T R HV L T R HV Total North South East West

7:00 AM 0 0 0 0 4 2 0 0 3 1 0 0 0 0 7 0 17 0 0 0 0
7:15 AM 1 7 0 0 7 2 0 1 2 0 0 0 0 0 7 0 26 0 0 0 0
7:30 AM 0 7 0 0 5 2 0 0 3 1 0 0 0 0 7 0 25 2 0 0 1
7:45 AM 0 5 1 0 8 1 0 0 0 1 0 0 0 0 6 0 22 2 0 0 3
8:00 AM 1 7 0 0 4 2 1 1 3 0 0 0 0 0 7 0 25 0 1 0 1
8:15 AM 0 6 0 0 4 2 2 0 0 2 0 0 0 0 7 1 23 0 0 0 3
8:30 AM 0 3 0 0 10 4 1 0 1 0 0 0 0 0 18 0 37 0 0 0 1
8:45 AM 0 8 0 0 7 2 2 0 3 1 0 0 0 0 10 0 33 1 0 0 0

Total Survey 2 43 1 0 49 17 6 2 15 6 0 0 0 0 69 1 208 5 1 0 9

Peak Hour Summary
8:00 AM   to   9:00 AM

Northbound Southbound Eastbound Westbound Pedestrians
114th Ave W Woodway Park Rd 238th St SW 238th St SW Total Crosswalk

In Out Total HV In Out Total HV In Out Total HV In Out Total HV North South East West
Volume 25 10 35 0 41 73 114 1 10 7 17 0 42 28 70 1 118 1 1 0 5
%HV 0.0% 2.4% 0.0% 2.4% 1.7%
PHF 0.78 0.68 0.63 0.58 0.80

Northbound Southbound Eastbound Westbound
114th Ave W Woodway Park Rd 238th St SW 238th St SW Total

L T R L T R L T R L T R
Volume 1 24 0 25 10 6 7 3 0 0 0 42 118

PHF 0.25 0.75 0.00 0.63 0.63 0.75 0.58 0.38 0.00 0.00 0.00 0.58 0.80

Rolling Hour Summary
7:00 AM   to   9:00 AM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start 114th Ave W Woodway Park Rd 238th St SW 238th St SW Interval Crosswalk
Time L T R HV L T R HV L T R HV L T R HV Total North South East West

7:00 AM 1 19 1 0 24 7 0 1 8 3 0 0 0 0 27 0 90 4 0 0 4
7:15 AM 2 26 1 0 24 7 1 2 8 2 0 0 0 0 27 0 98 4 1 0 5
7:30 AM 1 25 1 0 21 7 3 1 6 4 0 0 0 0 27 1 95 4 1 0 8
7:45 AM 1 21 1 0 26 9 4 1 4 3 0 0 0 0 38 1 107 2 1 0 8
8:00 AM 1 24 0 0 25 10 6 1 7 3 0 0 0 0 42 1 118 1 1 0 5

TotalTotal
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0.78 0.58
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     Peak Hour Summary

5:00 PM   to   6:00 PM
Tuesday, January 28, 2014
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Total Vehicle Summary

Woodway Park Rd & 238th St SW

4:00 PM   to   6:00 PM

15-Minute Interval Summary
4:00 PM   to   6:00 PM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start 114th Ave W Woodway Park Rd 238th St SW 238th St SW Interval Crosswalk
Time L T R HV L T R HV L T R HV L T R HV Total North South East West

4:00 PM 0 5 0 0 9 9 0 0 1 0 0 0 0 2 8 0 34 0 0 0 0
4:15 PM 0 9 0 0 7 5 0 0 1 0 0 0 1 1 17 0 41 0 0 0 0
4:30 PM 0 5 2 0 5 5 2 0 1 0 0 0 0 2 11 0 33 2 0 0 1
4:45 PM 0 5 0 0 10 8 2 0 1 0 1 0 0 0 14 0 41 1 0 0 2
5:00 PM 0 4 0 0 12 10 0 0 0 0 0 0 0 1 15 0 42 0 0 0 0
5:15 PM 0 10 0 0 15 8 4 0 1 0 0 0 0 0 12 0 50 3 0 0 1
5:30 PM 0 1 0 0 11 4 2 0 2 2 0 0 1 2 8 0 33 1 0 0 0
5:45 PM 0 8 0 0 7 14 4 0 1 0 0 0 0 2 12 0 48 0 0 0 0

Total Survey 0 47 2 0 76 63 14 0 8 2 1 0 2 10 97 0 322 7 0 0 4

Peak Hour Summary
5:00 PM   to   6:00 PM

Northbound Southbound Eastbound Westbound Pedestrians
114th Ave W Woodway Park Rd 238th St SW 238th St SW Total Crosswalk

In Out Total HV In Out Total HV In Out Total HV In Out Total HV North South East West
Volume 23 37 60 0 91 74 165 0 6 15 21 0 53 47 100 0 173 4 0 0 1
%HV 0.0% 0.0% 0.0% 0.0% 0.0%
PHF 0.58 0.84 0.38 0.83 0.87

Northbound Southbound Eastbound Westbound
114th Ave W Woodway Park Rd 238th St SW 238th St SW Total

L T R L T R L T R L T R
Volume 0 23 0 45 36 10 4 2 0 1 5 47 173

PHF 0.00 0.58 0.00 0.75 0.64 0.63 0.50 0.25 0.00 0.25 0.63 0.78 0.87

Rolling Hour Summary
4:00 PM   to   6:00 PM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start 114th Ave W Woodway Park Rd 238th St SW 238th St SW Interval Crosswalk
Time L T R HV L T R HV L T R HV L T R HV Total North South East West

4:00 PM 0 24 2 0 31 27 4 0 4 0 1 0 1 5 50 0 149 3 0 0 3
4:15 PM 0 23 2 0 34 28 4 0 3 0 1 0 1 4 57 0 157 3 0 0 3
4:30 PM 0 24 2 0 42 31 8 0 3 0 1 0 0 3 52 0 166 6 0 0 4
4:45 PM 0 20 0 0 48 30 8 0 4 2 1 0 1 3 49 0 166 5 0 0 3
5:00 PM 0 23 0 0 45 36 10 0 4 2 0 0 1 5 47 0 173 4 0 0 1

TotalTotal
23
0.58 0.83

53
0.38
6

0.84
91

Tuesday, January 28, 2014

By 
Movement

By 
Approach

Total Total

Eric Boivin
(303) 668-0220

4

2

0

47

5

1

00

36 4510

4

0

1 0

23

2337
InOut

7491
OutIn

6In 

15Out

Out47

In53

0.
58

P
H

F
 0.

0%
H

V

0.83PHF 
0.0%HV

0.38PHF 
0.0%HV

0.
84

P
H

F
 0.

0%
H

V

Peak Hour Summary
5:00 PM   to   6:00 PM



     Peak Hour Summary

8:00 AM   to   9:00 AM
Tuesday, January 28, 2014
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Total Vehicle Summary

Woodway Park Rd & Algonquin Rd

7:00 AM   to   9:00 AM

15-Minute Interval Summary
7:00 AM   to   9:00 AM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start Woodway Park Rd Woodway Park Rd Algonquin Rd Interval Crosswalk
Time T R HV L T HV L R HV Total North South East West

7:00 AM 7 0 0 5 5 0 1 6 0 24 0 0 0 0
7:15 AM 9 0 0 4 9 1 1 3 0 26 0 0 0 0
7:30 AM 12 0 0 5 6 0 4 3 0 30 0 0 0 0
7:45 AM 15 1 0 2 6 0 0 0 0 24 1 0 1 0
8:00 AM 13 0 0 7 4 0 0 1 0 25 0 1 0 0
8:15 AM 12 0 0 5 5 0 1 1 0 24 0 1 0 0
8:30 AM 19 0 0 4 12 0 0 2 1 37 0 1 0 0
8:45 AM 20 0 0 6 12 0 1 3 0 42 0 0 0 0

Total Survey 107 1 0 38 59 1 8 19 1 232 1 3 1 0

Peak Hour Summary
8:00 AM   to   9:00 AM

Northbound Southbound Eastbound Westbound Pedestrians
Woodway Park Rd Woodway Park Rd Algonquin Rd Total Crosswalk

In Out Total HV In Out Total HV In Out Total In Out Total HV North South East West
Volume 64 35 99 0 55 71 126 0 0 0 0 9 22 31 1 128 0 3 0 0
%HV 0.0% 0.0% 0.0% 11.1% 0.8%
PHF 0.80 0.76 0.00 0.56 0.76

Northbound Southbound Eastbound Westbound
Woodway Park Rd Woodway Park Rd Algonquin Rd Total

T R L T L R
Volume 64 0 22 33 2 7 128

PHF 0.80 0.00 0.79 0.69 0.50 0.58 0.76

Rolling Hour Summary
7:00 AM   to   9:00 AM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start Woodway Park Rd Woodway Park Rd Algonquin Rd Interval Crosswalk
Time T R HV L T HV L R HV Total North South East West

7:00 AM 43 1 0 16 26 1 6 12 0 104 1 0 1 0
7:15 AM 49 1 0 18 25 1 5 7 0 105 1 1 1 0
7:30 AM 52 1 0 19 21 0 5 5 0 103 1 2 1 0
7:45 AM 59 1 0 18 27 0 1 4 1 110 1 3 1 0
8:00 AM 64 0 0 22 33 0 2 7 1 128 0 3 0 0

TotalTotal
64
0.80 0.56

9
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0

0.76
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     Peak Hour Summary

4:15 PM   to   5:15 PM
Tuesday, January 28, 2014
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Total Vehicle Summary

Woodway Park Rd & Algonquin Rd

4:00 PM   to   6:00 PM

15-Minute Interval Summary
4:00 PM   to   6:00 PM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start Woodway Park Rd Woodway Park Rd Algonquin Rd Interval Crosswalk
Time T R HV L T HV L R HV Total North South East West

4:00 PM 13 2 0 10 9 0 1 5 0 40 0 0 0 0
4:15 PM 27 2 0 7 11 0 3 17 0 67 0 1 0 0
4:30 PM 23 4 0 8 9 0 2 1 0 47 0 0 0 0
4:45 PM 18 2 0 4 13 0 2 11 0 50 1 0 0 0
5:00 PM 21 2 0 6 23 0 1 10 0 63 0 0 0 0
5:15 PM 22 2 0 7 22 0 1 8 0 62 0 0 0 0
5:30 PM 13 1 0 2 20 0 3 7 0 46 0 0 0 0
5:45 PM 16 1 0 7 17 0 6 7 0 54 0 0 0 0

Total Survey 153 16 0 51 124 0 19 66 0 429 1 1 0 0

Peak Hour Summary
4:15 PM   to   5:15 PM

Northbound Southbound Eastbound Westbound Pedestrians
Woodway Park Rd Woodway Park Rd Algonquin Rd Total Crosswalk

In Out Total HV In Out Total HV In Out Total In Out Total HV North South East West
Volume 99 64 163 0 81 128 209 0 0 0 0 47 35 82 0 227 1 1 0 0
%HV 0.0% 0.0% 0.0% 0.0% 0.0%
PHF 0.85 0.70 0.00 0.59 0.85

Northbound Southbound Eastbound Westbound
Woodway Park Rd Woodway Park Rd Algonquin Rd Total

T R L T L R
Volume 89 10 25 56 8 39 227

PHF 0.82 0.63 0.78 0.61 0.67 0.57 0.85

Rolling Hour Summary
4:00 PM   to   6:00 PM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start Woodway Park Rd Woodway Park Rd Algonquin Rd Interval Crosswalk
Time T R HV L T HV L R HV Total North South East West

4:00 PM 81 10 0 29 42 0 8 34 0 204 1 1 0 0
4:15 PM 89 10 0 25 56 0 8 39 0 227 1 1 0 0
4:30 PM 84 10 0 25 67 0 6 30 0 222 1 0 0 0
4:45 PM 74 7 0 19 78 0 7 36 0 221 1 0 0 0
5:00 PM 72 6 0 22 82 0 11 32 0 225 0 0 0 0

TotalTotal
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0.85 0.59

47
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File Name : #9.5 FIRDALE&238THAM
Site Code : 9
Start Date : 1/28/2014
Page No : 1

Groups Printed- Unshifted - PEDS
100TH AVE W
Southbound

FIRDALE AVE
Northbound

100TH AVE W
Northeastbound

238TH ST SW
Eastbound

Start Time Thru Bear Right Right HV Hard Left Left Thru HV Hard Left Bear Left Hard Right HV Left Right Hard Right HV Int. Total
07:00 54 60 6 0 0 6 30 3 0 0 0 0 19 22 7 0 207
07:15 72 77 13 2 0 5 44 3 0 0 0 1 20 19 5 2 263
07:30 44 74 10 2 0 6 42 1 0 0 0 0 17 32 10 0 238
07:45 58 57 11 2 0 9 58 3 0 0 0 0 22 26 2 1 249
Total 228 268 40 6 0 26 174 10 0 0 0 1 78 99 24 3 957

08:00 50 67 10 3 0 7 48 3 0 0 0 1 22 16 0 2 229
08:15 52 59 6 1 0 10 83 4 0 0 0 0 10 22 0 1 248
08:30 60 51 13 2 0 6 62 2 0 0 0 1 8 18 0 2 225
08:45 55 71 20 1 0 9 77 1 0 0 0 0 18 23 0 1 276
Total 217 248 49 7 0 32 270 10 0 0 0 2 58 79 0 6 978

Grand Total 445 516 89 13 0 58 444 20 0 0 0 3 136 178 24 9 1935
Apprch % 41.9 48.5 8.4 1.2 0 11.1 85.1 3.8 0 0 0 100 39.2 51.3 6.9 2.6  

Total % 23 26.7 4.6 0.7 0 3 22.9 1 0 0 0 0.2 7 9.2 1.2 0.5
Unshifted 445 516 89 13 0 58 444 20 0 0 0 0 136 178 24 3 1926

% Unshifted 100 100 100 100 0 100 100 100 0 0 0 0 100 100 100 33.3 99.5
PEDS 0 0 0 0 0 0 0 0 0 0 0 3 0 0 0 6 9

% PEDS 0 0 0 0 0 0 0 0 0 0 0 100 0 0 0 66.7 0.5

All Traffic Data Services, Inc.
6401 Lake Washington Blvd SE

Newcaste, WA  98056



File Name : #9.5 FIRDALE&238THAM
Site Code : 9
Start Date : 1/28/2014
Page No : 2

 100TH AVE W 

 2
3
8
T

H
 S

T
 S

W
 

 100TH AVE W  FIRDALE AVE 

Right

89 
0 

89 
Bear
Right

516 
0 

516 
Thru

445 
0 

445 
HV

13 
0 

13 

InOut Total
580 1063 1643 

0 0 0 
580 1643 1063 

Hard
Left

0 
0 
0 

Left
58 
0 

58 

Thru
444 

0 
444 

HV
20 
0 

20 

Out TotalIn

623 522 1145 
0 0 0 

623 1145 522 

H
ardLeft

0 0 0 

B
earLeft

0 0 0 

H
ardR

ight0 0 0 
H
V

0 3 3 

O
ut

540 0 540 

In

0 3 3 

Total

540 3 543 

L
e
ft

1
3
6
 

0
 

1
3
6
 

R
ig

h
t

1
7
8
 

0
 

1
7
8
 

H
a
rd

R
ig

h
t

2
4
 

0
 

2
4
 

H
V

3
 

6
 

9
 

T
o
ta

l
O

u
t

In
1
4
7
 

3
4
1
 

4
8
8
 

0
 

6
 

6
 

1
4
7
 

4
9
4
 

3
4
7
 

1/28/2014 07:00
1/28/2014 08:45
 
Unshifted
PEDS

North

All Traffic Data Services, Inc.
6401 Lake Washington Blvd SE

Newcaste, WA  98056



File Name : #9.5 FIRDALE&238THAM
Site Code : 9
Start Date : 1/28/2014
Page No : 3

100TH AVE W
Southbound

FIRDALE AVE
Northbound

100TH AVE W
Northeastbound

238TH ST SW
Eastbound

Start Time Thru Bear Right Right HV App. Total Hard Left Left Thru HV App. Total Hard Left Bear Left Hard Right HV App. Total Left Right Hard Right HV App. Total Int. Total

Peak Hour Analysis From 07:00 to 08:45 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:15

07:15 72 77 13 2 164 0 5 44 3 52 0 0 0 1 1 20 19 5 2 46 263
07:30 44 74 10 2 130 0 6 42 1 49 0 0 0 0 0 17 32 10 0 59 238
07:45 58 57 11 2 128 0 9 58 3 70 0 0 0 0 0 22 26 2 1 51 249
08:00 50 67 10 3 130 0 7 48 3 58 0 0 0 1 1 22 16 0 2 40 229

Total Volume 224 275 44 9 552 0 27 192 10 229 0 0 0 2 2 81 93 17 5 196 979
% App. Total 40.6 49.8 8 1.6  0 11.8 83.8 4.4  0 0 0 100  41.3 47.4 8.7 2.6   

PHF .778 .893 .846 .750 .841 .000 .750 .828 .833 .818 .000 .000 .000 .500 .500 .920 .727 .425 .625 .831 .931

All Traffic Data Services, Inc.
6401 Lake Washington Blvd SE

Newcaste, WA  98056



File Name : #9.5 FIRDALE&238THAM
Site Code : 9
Start Date : 1/28/2014
Page No : 4
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Prepared for: David Evans & Associates, Inc.

      Traffic Count Consultants, Inc.
 Phone: (425) 861-8866     FAX: (425) 861-8877   E-Mail:  TC2inc@aol.com

WBE/DBE

Intersection: W Firdale Ave @ 238th St SW / 100th Ave W (S) Date of Count: Thurs 02/17/2011

Location: Edmonds Checked By: LBP

Time From North on (SB) From South on (NB) From East on (WB) From West on (EB) Interval
Interval W Firdale Ave W Firdale Ave 238th St SW Spur to 100th Ave SB Total

Ending at T L S R T L S R T L S R T L S R

4:15 P 2 4 71 30 4 5 92 2 0 4 1 2 1 71 5 1 288

4:30 P 3 2 69 36 0 8 90 7 0 2 1 4 0 78 6 2 305

4:45 P 2 5 74 37 5 16 101 6 0 3 1 1 1 65 3 1 313

5:00 P 1 4 69 40 2 18 103 1 0 5 2 3 2 71 3 3 322

5:15 P 1 2 72 39 3 13 114 2 0 8 0 5 0 96 2 1 354

5:30 P 2 3 67 29 1 11 99 3 0 2 1 3 0 57 1 2 278

5:45 P 1 2 87 31 2 8 99 3 0 1 1 3 1 71 1 1 308

6:00 P 1 3 89 43 1 6 92 2 0 4 2 2 0 64 3 3 313

6:15 P 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

6:30 P 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

6:45 P 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

7:00 P 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total

Survey 13 25 598 285 18 85 790 26 0 29 9 23 5 573 24 14 2481

Peak Hour: 4:15 PM to 5:15 PM

Total 7 13 284 152 10 55 408 16 0 18 4 13 3 310 14 7 1294

Approach 449 479 35 331 1294

%HV 1.6% 2.1% n/a 0.9% 1.5%

PHF 0.97 0.93 0.67 0.84 0.91

W Firdale Ave
1180

449 731

1 Bike
Spur to 100th Ave SB 152 284 13 1 Ped 238th St SW

13

211 Ped 3 4 35

Bike 0 18 78

542 310 0 Bike

331 14 4:15 PM to 5:15 PM 2 Ped 43

7

PEDs across: N S E W Ped 3 55 408 16 1416  1.0 PHF Peak Hour Volume

INT  01 1 1 Bike 0 PHF %HV

INT 02 2 2 EB 0.84 0.9%

INT 03 1 1 2 4 309 479 Check WB 0.67 n/a

INT  04 2 1 3    In: 1294 NB 0.93 2.1%

INT  05 0 788 Out: 1294 SB 0.97 1.6%

INT  06 2 1 2 2 7 W Firdale Ave Intersection 0.91 1.5%

INT  07 2 2 Bicycles From: N S E W

INT  08 1 1 INT  01 0 Special Notes:
INT  09 0 INT  02 1 1 This is the lower junction of Firdale and
INT  10 0 INT  03 0     100th.
INT  11 0 INT  04 0
INT  12 0 INT  05 0

3 4 8 5 20 INT  06 0

INT  07 0
INT  08 0

1 0 0 0 1 TM05.2p11017



     Peak Hour Summary

8:00 AM   to   9:00 AM
Tuesday, January 28, 2014
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Total Vehicle Summary

100th Ave W & 238th St SW

7:00 AM   to   9:00 AM

15-Minute Interval Summary
7:00 AM   to   9:00 AM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start Firdale Ave 100th Ave W 238th St SW 238th St SW Interval Crosswalk
Time L T R HV L T R HV L T R HV L T R HV Total North South East West

7:00 AM 0 19 1 0 2 71 0 0 11 0 2 1 2 3 1 1 112 0 0 0 0
7:15 AM 0 31 0 5 2 89 0 2 19 1 0 1 4 2 3 0 151 1 0 0 0
7:30 AM 4 24 0 2 2 85 0 0 20 0 1 0 4 6 3 0 149 1 0 0 0
7:45 AM 2 26 1 1 1 74 0 2 28 0 1 2 1 2 3 0 139 0 0 0 0
8:00 AM 2 27 0 5 4 67 0 2 31 2 0 0 5 3 6 0 147 0 0 0 0
8:15 AM 3 41 0 1 1 67 0 1 42 1 2 3 1 3 3 1 164 0 1 1 1
8:30 AM 2 38 0 3 4 82 0 2 33 0 2 1 2 0 3 1 166 0 1 1 3
8:45 AM 2 48 1 1 2 69 0 1 31 1 1 0 1 1 2 0 159 0 0 0 0

Total Survey 15 254 3 18 18 604 0 10 215 5 9 8 20 20 24 3 1,187 2 2 2 4

Peak Hour Summary
8:00 AM   to   9:00 AM

Northbound Southbound Eastbound Westbound Pedestrians
Firdale Ave 100th Ave W 238th St SW 238th St SW Total Crosswalk

In Out Total HV In Out Total HV In Out Total HV In Out Total HV North South East West
Volume 164 299 463 10 296 305 601 6 146 16 162 4 30 16 46 2 636 0 2 2 4
%HV 6.1% 2.0% 2.7% 6.7% 3.5%
PHF 0.80 0.86 0.81 0.54 0.96

Northbound Southbound Eastbound Westbound
Firdale Ave 100th Ave W 238th St SW 238th St SW Total

L T R L T R L T R L T R
Volume 9 154 1 11 285 0 137 4 5 9 7 14 636

PHF 0.75 0.80 0.25 0.69 0.87 0.00 0.82 0.50 0.63 0.45 0.58 0.58 0.96

Rolling Hour Summary
7:00 AM   to   9:00 AM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start Firdale Ave 100th Ave W 238th St SW 238th St SW Interval Crosswalk
Time L T R HV L T R HV L T R HV L T R HV Total North South East West

7:00 AM 6 100 2 8 7 319 0 4 78 1 4 4 11 13 10 1 551 2 0 0 0
7:15 AM 8 108 1 13 9 315 0 6 98 3 2 3 14 13 15 0 586 2 0 0 0
7:30 AM 11 118 1 9 8 293 0 5 121 3 4 5 11 14 15 1 599 1 1 1 1
7:45 AM 9 132 1 10 10 290 0 7 134 3 5 6 9 8 15 2 616 0 2 2 4
8:00 AM 9 154 1 10 11 285 0 6 137 4 5 4 9 7 14 2 636 0 2 2 4

TotalTotal
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     Peak Hour Summary

8:00 AM   to   9:00 AM
Tuesday, January 28, 2014
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Total Vehicle Summary

95th Pl W & 228th St SW

7:00 AM   to   9:00 AM

15-Minute Interval Summary
7:00 AM   to   9:00 AM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start 95th Pl W 95th Pl W 228th St SW 228th St SW Interval Crosswalk
Time L T R HV L T R HV L T R HV L T R HV Total North South East West

7:00 AM 1 11 12 0 0 32 0 1 0 0 0 0 16 0 0 1 72 0 0 0 1
7:15 AM 0 9 2 0 0 20 0 0 0 0 6 0 17 0 0 1 54 0 0 0 0
7:30 AM 1 6 5 1 0 24 0 0 0 0 4 0 18 0 0 1 58 0 0 0 0
7:45 AM 0 16 9 0 1 19 1 0 0 0 6 0 22 1 2 1 77 0 1 0 0
8:00 AM 0 10 7 0 2 16 0 0 0 2 2 0 17 3 2 0 61 0 0 0 0
8:15 AM 2 18 9 4 4 24 1 0 0 1 3 0 13 4 3 2 82 0 0 0 0
8:30 AM 0 15 12 1 4 27 0 2 0 2 4 0 28 4 2 1 98 0 0 0 0
8:45 AM 0 4 29 0 3 16 0 2 0 1 8 0 25 0 0 0 86 0 1 0 0

Total Survey 4 89 85 6 14 178 2 5 0 6 33 0 156 12 9 7 588 0 2 0 1

Peak Hour Summary
8:00 AM   to   9:00 AM

Northbound Southbound Eastbound Westbound Pedestrians
95th Pl W 95th Pl W 228th St SW 228th St SW Total Crosswalk

In Out Total HV In Out Total HV In Out Total HV In Out Total HV North South East West
Volume 106 183 289 5 97 54 151 4 23 14 37 0 101 76 177 3 327 0 1 0 0
%HV 4.7% 4.1% 0.0% 3.0% 3.7%
PHF 0.80 0.78 0.64 0.74 0.83

Northbound Southbound Eastbound Westbound
95th Pl W 95th Pl W 228th St SW 228th St SW Total

L T R L T R L T R L T R
Volume 2 47 57 13 83 1 0 6 17 83 11 7 327

PHF 0.25 0.65 0.49 0.81 0.77 0.25 0.00 0.75 0.53 0.74 0.69 0.58 0.83

Rolling Hour Summary
7:00 AM   to   9:00 AM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start 95th Pl W 95th Pl W 228th St SW 228th St SW Interval Crosswalk
Time L T R HV L T R HV L T R HV L T R HV Total North South East West

7:00 AM 2 42 28 1 1 95 1 1 0 0 16 0 73 1 2 4 261 0 1 0 1
7:15 AM 1 41 23 1 3 79 1 0 0 2 18 0 74 4 4 3 250 0 1 0 0
7:30 AM 3 50 30 5 7 83 2 0 0 3 15 0 70 8 7 4 278 0 1 0 0
7:45 AM 2 59 37 5 11 86 2 2 0 5 15 0 80 12 9 4 318 0 1 0 0
8:00 AM 2 47 57 5 13 83 1 4 0 6 17 0 83 11 7 3 327 0 1 0 0

TotalTotal
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Prepared for: David Evans & Associates, Inc.

      Traffic Count Consultants, Inc.
 Phone: (425) 861-8866     FAX: (425) 861-8877   E-Mail:  TC2inc@aol.com

WBE/DBE

Intersection: 95th Place W @ 228th St SW Date of Count: Thurs 02/17/2011

Location: Edmonds Checked By: LBP

Time From North on (SB) From South on (NB) From East on (WB) From West on (EB) Interval
Interval 95th Place W 95th Place W 228th St SW 228th St SW Total

Ending at T L S R T L S R T L S R T L S R

4:15 P 0 0 12 0 0 0 23 33 0 7 1 0 0 0 0 3 79

4:30 P 0 2 16 0 2 0 16 13 1 22 1 3 0 0 1 3 77

4:45 P 0 1 19 0 1 3 22 19 0 14 1 0 0 1 1 2 83

5:00 P 0 1 14 0 0 3 23 16 0 23 1 1 0 0 0 2 84

5:15 P 0 0 11 0 0 2 38 15 0 32 2 0 0 0 0 2 102

5:30 P 0 0 14 0 1 4 25 21 0 22 1 1 0 0 1 1 90

5:45 P 0 3 15 0 0 1 20 15 1 24 1 2 0 0 2 2 85

6:00 P 0 5 8 0 0 2 30 19 0 21 1 4 0 0 0 0 90

6:15 P 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

6:30 P 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

6:45 P 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

7:00 P 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total

Survey 0 12 109 0 4 15 197 151 2 165 9 11 0 1 5 15 690

Peak Hour: 5:00 PM to 6:00 PM

Total 0 8 48 0 1 9 113 70 1 99 5 7 0 0 3 5 367

Approach 56 192 111 8 367

%HV n/a 0.5% 0.9% n/a 0.5%

PHF 0.78 0.87 0.82 0.50 0.90

95th Place W
176

56 120

0 Bike
228th St SW 0 48 8 2 Ped 228th St SW

7

14 Ped 0 5 111

Bike 0 99 192

22 0 0 Bike

8 3 5:00 PM to 6:00 PM 0 Ped 81

5

PEDs across: N S E W Ped 2 9 113 70 408  1.0 PHF Peak Hour Volume

INT  01 0 Bike 0 PHF %HV

INT 02 1 1 1 3 EB 0.50 n/a

INT 03 1 1 152 192 Check WB 0.82 0.9%

INT  04 1 1    In: 367 NB 0.87 0.5%

INT  05 0 344 Out: 367 SB 0.78 n/a

INT  06 0 95th Place W Intersection 0.90 0.5%

INT  07 2 2 Bicycles From: N S E W

INT  08 2 2 INT  01 0 Special Notes:
INT  09 0 INT  02 0
INT  10 0 INT  03 No Bikes 0
INT  11 0 INT  04 0
INT  12 0 INT  05 0

3 4 0 2 9 INT  06 0

INT  07 0
INT  08 0

0 0 0 0 0 TM02p11017



     Peak Hour Summary

8:00 AM   to   9:00 AM
Tuesday, January 28, 2014
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Volume

3r
d 

A
ve

 S

0 0

Pine St

Approach HV%PHF

SB 0.84 4.1%

Intersection 0.74 2.6%

74

196

NB 0.60 0.0% 87

EB 0.68 10.5%

0 0

3rd Ave S & Pine St

3r
d 

A
ve

 S

19

Pine St

16WB 0.67 0.0%

0Peds

Pe
ds

0

Eric Boivin
(303) 668-0220

2Peds

Pe
ds

0



Total Vehicle Summary

3rd Ave S & Pine St

7:00 AM   to   9:00 AM

15-Minute Interval Summary
7:00 AM   to   9:00 AM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start 3rd Ave S 3rd Ave S Pine St Pine St Interval Crosswalk
Time L T R HV L T R HV L T R HV L T R HV Total North South East West

7:00 AM 1 12 0 0 4 6 4 2 0 1 0 0 1 4 1 0 34 0 0 0 0
7:15 AM 4 14 2 0 0 9 7 2 2 1 0 0 1 0 1 0 41 0 1 0 1
7:30 AM 3 9 3 0 1 6 19 0 0 1 0 0 2 5 3 0 52 0 0 0 0
7:45 AM 6 14 2 0 5 3 3 1 2 0 0 0 1 3 1 0 40 0 0 0 1
8:00 AM 2 16 1 0 0 7 4 0 1 0 1 1 0 2 2 0 36 0 0 0 0
8:15 AM 0 12 2 0 4 7 8 2 2 2 1 0 0 0 6 0 44 0 0 0 0
8:30 AM 2 15 1 0 2 11 9 0 4 1 0 1 2 2 1 0 50 0 0 0 0
8:45 AM 9 25 2 0 2 18 2 1 4 1 2 0 0 0 1 0 66 0 2 0 0

Total Survey 27 117 13 0 18 67 56 8 15 7 4 2 7 16 16 0 363 0 3 0 2

Peak Hour Summary
8:00 AM   to   9:00 AM

Northbound Southbound Eastbound Westbound Pedestrians
3rd Ave S 3rd Ave S Pine St Pine St Total Crosswalk

In Out Total HV In Out Total HV In Out Total HV In Out Total HV North South East West
Volume 87 49 136 0 74 89 163 3 19 40 59 2 16 18 34 0 196 0 2 0 0
%HV 0.0% 4.1% 10.5% 0.0% 2.6%
PHF 0.60 0.84 0.68 0.67 0.74

Northbound Southbound Eastbound Westbound
3rd Ave S 3rd Ave S Pine St Pine St Total

L T R L T R L T R L T R
Volume 13 68 6 8 43 23 11 4 4 2 4 10 196

PHF 0.36 0.68 0.75 0.50 0.60 0.64 0.69 0.50 0.50 0.25 0.50 0.42 0.74

Rolling Hour Summary
7:00 AM   to   9:00 AM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start 3rd Ave S 3rd Ave S Pine St Pine St Interval Crosswalk
Time L T R HV L T R HV L T R HV L T R HV Total North South East West

7:00 AM 14 49 7 0 10 24 33 5 4 3 0 0 5 12 6 0 167 0 1 0 2
7:15 AM 15 53 8 0 6 25 33 3 5 2 1 1 4 10 7 0 169 0 1 0 2
7:30 AM 11 51 8 0 10 23 34 3 5 3 2 1 3 10 12 0 172 0 0 0 1
7:45 AM 10 57 6 0 11 28 24 3 9 3 2 2 3 7 10 0 170 0 0 0 1
8:00 AM 13 68 6 0 8 43 23 3 11 4 4 2 2 4 10 0 196 0 2 0 0

TotalTotal
87
0.60 0.67

16
0.68
19

0.84
74

Tuesday, January 28, 2014
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Total Total
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(303) 668-0220

11

4

4

10

4

2

613

43 823

0

2

0 0

68

8749
InOut

8974
OutIn

19In 

40Out

Out18

In16

0.
60

P
H

F
 0.

0%
H

V

0.67PHF 
0.0%HV

0.68PHF 
10.5%HV

0.
84

P
H

F
 4.

1%
H

V

Peak Hour Summary
8:00 AM   to   9:00 AM



Prepared for: David Evans & Associates, Inc.

      Traffic Count Consultants, Inc.
 Phone: (425) 861-8866     FAX: (425) 861-8877   E-Mail:  TC2inc@aol.com

WBE/DBE

Intersection: 3rd Ave S @ Pine St Date of Count: Thurs 02/17/2011

Location: Edmonds Checked By: LBP

Time From North on (SB) From South on (NB) From East on (WB) From West on (EB) Interval
Interval 3rd Ave S 3rd Ave S Pine St Pine St Total

Ending at T L S R T L S R T L S R T L S R

4:15 P 1 3 17 18 0 3 15 4 0 2 1 6 0 11 1 1 82

4:30 P 0 8 20 15 0 4 32 5 0 9 2 9 0 4 0 1 109

4:45 P 0 8 21 8 0 6 15 2 1 4 4 3 0 1 2 4 78

5:00 P 0 2 18 13 0 1 21 2 0 3 4 1 0 4 1 0 70

5:15 P 0 9 26 11 0 2 18 3 0 4 7 4 0 5 0 2 91

5:30 P 0 5 15 11 0 1 17 3 0 1 4 4 0 5 0 0 66

5:45 P 0 3 25 8 0 4 19 6 0 2 5 7 0 3 0 2 84

6:00 P 0 2 20 8 0 3 16 1 0 4 3 5 0 5 1 1 69

6:15 P 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

6:30 P 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

6:45 P 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

7:00 P 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total

Survey 1 40 162 92 0 24 153 26 1 29 30 39 0 38 5 11 649

Peak Hour: 4:15 PM to 5:15 PM

Total 0 27 85 47 0 13 86 12 1 20 17 17 0 14 3 7 348

Approach 159 111 54 24 348

%HV n/a n/a 1.9% n/a 0.3%

PHF 0.86 0.68 0.68 0.86 0.80

3rd Ave S
276

159 117

0 Bike
Pine St 47 85 27 0 Ped Pine St

17

77 Ped 4 17 54

Bike 0 20 96

101 14 0 Bike

24 3 4:15 PM to 5:15 PM 3 Ped 42

7

PEDs across: N S E W Ped 1 13 86 12 436  1.0 PHF Peak Hour Volume

INT  01 3 1 4 Bike 0 PHF %HV

INT 02 1 1 2 EB 0.86 n/a

INT 03 1 2 1 4 112 111 Check WB 0.68 1.9%

INT  04 1 1    In: 348 NB 0.68 n/a

INT  05 1 1 223 Out: 348 SB 0.86 n/a

INT  06 2 2 3rd Ave S Intersection 0.80 0.3%

INT  07 2 2 Bicycles From: N S E W

INT  08 0 INT  01 0 Special Notes:
INT  09 0 INT  02 0 Stop Signs on EB & WB approaches
INT  10 0 INT  03 No bikes 0
INT  11 0 INT  04 0
INT  12 0 INT  05 0

0 1 6 9 16 INT  06 0

INT  07 0
INT  08 0

0 0 0 0 0 TM01p11017



     Peak Hour Summary
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Total Vehicle Summary

95th Pl W & Edmonds Way

7:00 AM   to   9:00 AM

15-Minute Interval Summary
7:00 AM   to   9:00 AM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start 95th Pl W 95th Pl W Edmonds Way Edmonds Way Interval Crosswalk
Time L T R HV L T R HV L T R HV L T R HV Total North South East West

7:00 AM 0 0 1 0 27 0 15 2 16 204 1 5 0 62 7 2 333 0 0 0 0
7:15 AM 1 1 1 0 26 0 17 1 7 118 0 5 1 89 2 7 263 0 0 0 0
7:30 AM 0 0 1 0 23 0 29 1 10 210 1 8 0 106 4 3 384 0 0 0 0
7:45 AM 3 0 5 0 12 1 27 1 15 112 0 4 0 109 8 6 292 1 0 0 1
8:00 AM 1 0 3 0 16 0 21 0 12 109 0 2 0 112 8 8 282 0 0 1 0
8:15 AM 0 0 0 0 20 0 26 3 10 124 0 8 0 156 18 15 354 0 0 0 1
8:30 AM 0 0 1 1 28 1 23 2 17 197 0 6 1 139 11 8 418 0 0 0 0
8:45 AM 0 0 4 0 25 0 34 2 15 148 0 5 0 155 20 10 401 1 0 0 1

Total Survey 5 1 16 1 177 2 192 12 102 1,222 2 43 2 928 78 59 2,727 2 0 1 3

Peak Hour Summary
8:00 AM   to   9:00 AM

Northbound Southbound Eastbound Westbound Pedestrians
95th Pl W 95th Pl W Edmonds Way Edmonds Way Total Crosswalk

In Out Total HV In Out Total HV In Out Total HV In Out Total HV North South East West
Volume 9 2 11 1 194 111 305 7 632 667 1,299 21 620 675 1,295 41 1,455 1 0 1 2
%HV 11.1% 3.6% 3.3% 6.6% 4.8%
PHF 0.56 0.82 0.74 0.89 0.87

Northbound Southbound Eastbound Westbound
95th Pl W 95th Pl W Edmonds Way Edmonds Way Total

L T R L T R L T R L T R
Volume 1 0 8 89 1 104 54 578 0 1 562 57 1,455

PHF 0.25 0.00 0.50 0.79 0.25 0.76 0.79 0.73 0.00 0.25 0.90 0.71 0.87

Rolling Hour Summary
7:00 AM   to   9:00 AM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start 95th Pl W 95th Pl W Edmonds Way Edmonds Way Interval Crosswalk
Time L T R HV L T R HV L T R HV L T R HV Total North South East West

7:00 AM 4 1 8 0 88 1 88 5 48 644 2 22 1 366 21 18 1,272 1 0 0 1
7:15 AM 5 1 10 0 77 1 94 3 44 549 1 19 1 416 22 24 1,221 1 0 1 1
7:30 AM 4 0 9 0 71 1 103 5 47 555 1 22 0 483 38 32 1,312 1 0 1 2
7:45 AM 4 0 9 1 76 2 97 6 54 542 0 20 1 516 45 37 1,346 1 0 1 2
8:00 AM 1 0 8 1 89 1 104 7 54 578 0 21 1 562 57 41 1,455 1 0 1 2

TotalTotal
9
0.56 0.89
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     Peak Hour Summary

4:30 PM   to   5:30 PM
Tuesday, January 28, 2014
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Total Vehicle Summary

95th Pl W & Edmonds Way

4:00 PM   to   6:00 PM

15-Minute Interval Summary
4:00 PM   to   6:00 PM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start 95th Pl W 95th Pl W Edmonds Way Edmonds Way Interval Crosswalk
Time L T R HV L T R HV L T R HV L T R HV Total North South East West

4:00 PM 0 0 1 0 8 1 29 1 25 165 2 5 1 225 25 2 482 0 1 0 0
4:15 PM 0 0 0 0 5 0 18 0 28 151 0 5 1 240 22 2 465 0 2 1 0
4:30 PM 0 0 1 0 9 0 36 0 36 187 1 4 1 246 22 3 539 0 1 0 0
4:45 PM 1 0 0 0 8 0 23 1 32 133 1 6 1 259 29 3 487 2 0 0 2
5:00 PM 2 1 0 0 11 0 34 0 35 208 1 3 0 253 21 1 566 0 0 0 0
5:15 PM 1 0 0 0 14 1 36 1 23 173 1 5 2 216 22 1 489 0 0 0 0
5:30 PM 0 0 0 0 16 0 26 0 27 142 1 1 2 239 26 3 479 1 0 0 1
5:45 PM 0 0 0 0 11 0 16 1 22 121 2 1 1 217 31 0 421 0 2 1 0

Total Survey 4 1 2 0 82 2 218 4 228 1,280 9 30 9 1,895 198 15 3,928 3 6 2 3

Peak Hour Summary
4:30 PM   to   5:30 PM

Northbound Southbound Eastbound Westbound Pedestrians
95th Pl W 95th Pl W Edmonds Way Edmonds Way Total Crosswalk

In Out Total HV In Out Total HV In Out Total HV In Out Total HV North South East West
Volume 6 9 15 0 172 221 393 2 831 1,107 1,938 18 1,072 744 1,816 8 2,081 2 1 0 2
%HV 0.0% 1.2% 2.2% 0.7% 1.3%
PHF 0.50 0.84 0.85 0.93 0.92

Northbound Southbound Eastbound Westbound
95th Pl W 95th Pl W Edmonds Way Edmonds Way Total

L T R L T R L T R L T R
Volume 4 1 1 42 1 129 126 701 4 4 974 94 2,081

PHF 0.50 0.25 0.25 0.75 0.25 0.90 0.88 0.84 1.00 0.50 0.94 0.81 0.92

Rolling Hour Summary
4:00 PM   to   6:00 PM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start 95th Pl W 95th Pl W Edmonds Way Edmonds Way Interval Crosswalk
Time L T R HV L T R HV L T R HV L T R HV Total North South East West

4:00 PM 1 0 2 0 30 1 106 2 121 636 4 20 4 970 98 10 1,973 2 4 1 2
4:15 PM 3 1 1 0 33 0 111 1 131 679 3 18 3 998 94 9 2,057 2 3 1 2
4:30 PM 4 1 1 0 42 1 129 2 126 701 4 18 4 974 94 8 2,081 2 1 0 2
4:45 PM 4 1 0 0 49 1 119 2 117 656 4 15 5 967 98 8 2,021 3 0 0 3
5:00 PM 3 1 0 0 52 1 112 2 107 644 5 10 5 925 100 5 1,955 1 2 1 1

TotalTotal
6
0.50 0.93
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     Peak Hour Summary

8:00 AM   to   9:00 AM
Tuesday, January 28, 2014
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Total Vehicle Summary

100th Ave W & Edmonds Way

7:00 AM   to   9:00 AM

15-Minute Interval Summary
7:00 AM   to   9:00 AM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start 100th Ave W 100th Ave W Edmonds Way Edmonds Way Interval Crosswalk
Time L T R HV L T R HV L T R HV L T R HV Total North South East West

7:00 AM 11 27 7 1 49 77 5 6 4 140 29 5 13 50 12 2 424 0 0 1 1
7:15 AM 19 39 22 9 52 122 4 5 6 44 32 1 27 64 13 8 444 0 1 1 1
7:30 AM 26 35 9 3 48 80 6 3 9 166 25 6 23 88 18 4 533 4 0 0 1
7:45 AM 26 45 11 3 45 90 6 2 8 57 26 4 25 81 32 7 452 0 0 1 0
8:00 AM 24 43 13 3 50 78 4 4 11 57 24 2 25 75 19 6 423 0 0 0 1
8:15 AM 38 52 14 5 46 81 9 2 4 77 31 4 29 131 19 9 531 0 1 0 8
8:30 AM 31 38 24 2 35 86 7 0 12 163 42 7 36 109 19 8 602 0 0 0 0
8:45 AM 31 57 25 1 54 103 6 3 6 78 43 4 47 112 22 11 584 0 0 0 0

Total Survey 206 336 125 27 379 717 47 25 60 782 252 33 225 710 154 55 3,993 4 2 3 12

Peak Hour Summary
8:00 AM   to   9:00 AM

Northbound Southbound Eastbound Westbound Pedestrians
100th Ave W 100th Ave W Edmonds Way Edmonds Way Total Crosswalk

In Out Total HV In Out Total HV In Out Total HV In Out Total HV North South East West
Volume 390 625 1,015 11 559 302 861 9 548 577 1,125 17 643 636 1,279 34 2,140 0 1 0 9
%HV 2.8% 1.6% 3.1% 5.3% 3.3%
PHF 0.86 0.86 0.63 0.89 0.89

Northbound Southbound Eastbound Westbound
100th Ave W 100th Ave W Edmonds Way Edmonds Way Total

L T R L T R L T R L T R
Volume 124 190 76 185 348 26 33 375 140 137 427 79 2,140

PHF 0.82 0.83 0.76 0.86 0.84 0.72 0.69 0.58 0.81 0.73 0.81 0.90 0.89

Rolling Hour Summary
7:00 AM   to   9:00 AM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start 100th Ave W 100th Ave W Edmonds Way Edmonds Way Interval Crosswalk
Time L T R HV L T R HV L T R HV L T R HV Total North South East West

7:00 AM 82 146 49 16 194 369 21 16 27 407 112 16 88 283 75 21 1,853 4 1 3 3
7:15 AM 95 162 55 18 195 370 20 14 34 324 107 13 100 308 82 25 1,852 4 1 2 3
7:30 AM 114 175 47 14 189 329 25 11 32 357 106 16 102 375 88 26 1,939 4 1 1 10
7:45 AM 119 178 62 13 176 335 26 8 35 354 123 17 115 396 89 30 2,008 0 1 1 9
8:00 AM 124 190 76 11 185 348 26 9 33 375 140 17 137 427 79 34 2,140 0 1 0 9

TotalTotal
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     Peak Hour Summary

4:30 PM   to   5:30 PM
Tuesday, January 28, 2014
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Total Vehicle Summary

100th Ave W & Edmonds Way

4:00 PM   to   6:00 PM

15-Minute Interval Summary
4:00 PM   to   6:00 PM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start 100th Ave W 100th Ave W Edmonds Way Edmonds Way Interval Crosswalk
Time L T R HV L T R HV L T R HV L T R HV Total North South East West

4:00 PM 51 92 22 1 38 71 3 2 15 129 39 6 39 176 64 2 739 2 1 0 5
4:15 PM 56 109 32 1 41 81 9 0 15 113 24 5 18 169 53 1 720 4 2 1 3
4:30 PM 45 114 25 0 41 86 10 1 17 166 39 4 23 194 48 2 808 4 1 2 2
4:45 PM 45 110 22 3 35 66 12 0 15 94 34 3 32 192 57 3 714 2 2 0 3
5:00 PM 53 129 32 1 41 81 10 0 21 183 57 5 36 167 71 0 881 2 1 3 0
5:15 PM 54 117 25 0 57 86 12 0 17 107 51 5 35 150 49 2 760 0 0 0 1
5:30 PM 44 114 26 1 50 75 12 1 23 90 46 1 44 140 54 3 718 4 0 0 3
5:45 PM 53 91 28 0 34 66 9 0 28 84 29 2 27 153 50 0 652 0 0 0 1

Total Survey 401 876 212 7 337 612 77 4 151 966 319 31 254 1,341 446 13 5,992 18 7 6 18

Peak Hour Summary
4:30 PM   to   5:30 PM

Northbound Southbound Eastbound Westbound Pedestrians
100th Ave W 100th Ave W Edmonds Way Edmonds Way Total Crosswalk

In Out Total HV In Out Total HV In Out Total HV In Out Total HV North South East West
Volume 771 626 1,397 4 537 765 1,302 1 801 944 1,745 17 1,054 828 1,882 7 3,163 8 4 5 6
%HV 0.5% 0.2% 2.1% 0.7% 0.9%
PHF 0.90 0.87 0.77 0.94 0.90

Northbound Southbound Eastbound Westbound
100th Ave W 100th Ave W Edmonds Way Edmonds Way Total

L T R L T R L T R L T R
Volume 197 470 104 174 319 44 70 550 181 126 703 225 3,163

PHF 0.91 0.91 0.81 0.76 0.93 0.92 0.83 0.75 0.79 0.88 0.91 0.79 0.90

Rolling Hour Summary
4:00 PM   to   6:00 PM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start 100th Ave W 100th Ave W Edmonds Way Edmonds Way Interval Crosswalk
Time L T R HV L T R HV L T R HV L T R HV Total North South East West

4:00 PM 197 425 101 5 155 304 34 3 62 502 136 18 112 731 222 8 2,981 12 6 3 13
4:15 PM 199 462 111 5 158 314 41 1 68 556 154 17 109 722 229 6 3,123 12 6 6 8
4:30 PM 197 470 104 4 174 319 44 1 70 550 181 17 126 703 225 7 3,163 8 4 5 6
4:45 PM 196 470 105 5 183 308 46 1 76 474 188 14 147 649 231 8 3,073 8 3 3 7
5:00 PM 204 451 111 2 182 308 43 1 89 464 183 13 142 610 224 5 3,011 6 1 3 5

TotalTotal
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Total Vehicle Summary

SB SR 104- Edmonds Way & WB 244th St SW

7:00 AM   to   9:00 AM

15-Minute Interval Summary
7:00 AM   to   9:00 AM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start SB SR 104- Edmonds Way SB SR 104- Edmonds Way WB 244th St SW WB 244th St SW Interval Crosswalk
Time L T R HV L T R HV L T R HV L T R HV Total North South East West

7:00 AM 0 0 0 0 0 301 12 4 0 0 0 0 0 71 0 6 384 0 0 0 0
7:15 AM 0 0 0 0 0 221 11 5 0 0 0 0 0 97 0 12 329 0 0 0 0
7:30 AM 0 0 0 0 0 243 9 5 0 0 0 0 0 109 0 9 361 0 0 0 0
7:45 AM 0 0 0 0 0 211 13 6 0 0 0 0 0 114 0 7 338 0 0 0 0
8:00 AM 0 0 0 0 0 149 11 3 0 0 0 0 0 128 0 8 288 0 0 0 1
8:15 AM 0 0 0 0 0 144 10 2 0 0 0 0 0 133 0 17 287 0 0 0 0
8:30 AM 0 0 0 0 0 252 11 11 0 0 0 0 0 98 0 11 361 0 0 0 0
8:45 AM 0 0 0 0 0 156 19 7 0 0 0 0 0 159 0 16 334 2 0 0 0

Total Survey 0 0 0 0 0 1,677 96 43 0 0 0 0 0 909 0 86 2,682 2 0 0 1

Peak Hour Summary
7:00 AM   to   8:00 AM

Northbound Southbound Eastbound Westbound Pedestrians
SB SR 104- Edmonds Way SB SR 104- Edmonds Way WB 244th St SW WB 244th St SW Total Crosswalk
In Out Total HV In Out Total HV In Out Total HV In Out Total HV North South East West

Volume 0 976 976 0 1,021 0 1,021 20 0 436 436 0 391 0 391 34 1,412 0 0 0 0
%HV 0.0% 2.0% 0.0% 8.7% 3.8%
PHF 0.00 0.82 0.00 0.86 0.92

Northbound Southbound Eastbound Westbound
SB SR 104- Edmonds Way SB SR 104- Edmonds Way WB 244th St SW WB 244th St SW Total
L T R L T R L T R L T R

Volume 0 0 0 0 976 45 0 0 0 0 391 0 1,412
PHF 0.00 0.00 0.00 0.00 0.81 0.87 0.00 0.00 0.00 0.00 0.86 0.00 0.92

Rolling Hour Summary
7:00 AM   to   9:00 AM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start SB SR 104- Edmonds Way SB SR 104- Edmonds Way WB 244th St SW WB 244th St SW Interval Crosswalk
Time L T R HV L T R HV L T R HV L T R HV Total North South East West

7:00 AM 0 0 0 0 0 976 45 20 0 0 0 0 0 391 0 34 1,412 0 0 0 0
7:15 AM 0 0 0 0 0 824 44 19 0 0 0 0 0 448 0 36 1,316 0 0 0 1
7:30 AM 0 0 0 0 0 747 43 16 0 0 0 0 0 484 0 41 1,274 0 0 0 1
7:45 AM 0 0 0 0 0 756 45 22 0 0 0 0 0 473 0 43 1,274 0 0 0 1
8:00 AM 0 0 0 0 0 701 51 23 0 0 0 0 0 518 0 52 1,270 2 0 0 1

TotalTotal
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Total Vehicle Summary

SB SR 104- Edmonds Way & WB 244th St SW

4:00 PM   to   6:00 PM

15-Minute Interval Summary
4:00 PM   to   6:00 PM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start SB SR 104- Edmonds Way SB SR 104- Edmonds Way WB 244th St SW WB 244th St SW Interval Crosswalk
Time L T R HV L T R HV L T R HV L T R HV Total North South East West

4:00 PM 0 0 0 0 0 164 23 2 0 0 0 0 0 179 0 6 366 0 0 0 0
4:15 PM 0 0 0 0 0 110 11 5 0 0 0 0 0 203 0 1 324 0 0 0 0
4:30 PM 0 0 0 0 0 180 15 5 0 0 0 0 0 171 0 0 366 0 0 0 0
4:45 PM 0 0 0 0 0 122 17 4 0 0 0 0 0 187 0 3 326 0 0 0 0
5:00 PM 0 0 0 0 0 156 13 4 0 0 0 0 0 207 0 5 376 0 0 0 0
5:15 PM 0 0 0 0 0 168 23 8 0 0 0 0 0 196 0 2 387 0 0 0 0
5:30 PM 0 0 0 0 0 123 17 0 0 0 0 0 0 185 0 3 325 0 0 0 0
5:45 PM 0 0 0 0 0 106 18 2 0 0 0 0 0 161 0 3 285 0 0 0 0

Total Survey 0 0 0 0 0 1,129 137 30 0 0 0 0 0 1,489 0 23 2,755 0 0 0 0

Peak Hour Summary
4:30 PM   to   5:30 PM

Northbound Southbound Eastbound Westbound Pedestrians
SB SR 104- Edmonds Way SB SR 104- Edmonds Way WB 244th St SW WB 244th St SW Total Crosswalk
In Out Total HV In Out Total HV In Out Total HV In Out Total HV North South East West

Volume 0 626 626 0 694 0 694 21 0 829 829 0 761 0 761 10 1,455 0 0 0 0
%HV 0.0% 3.0% 0.0% 1.3% 2.1%
PHF 0.00 0.89 0.00 0.92 0.94

Northbound Southbound Eastbound Westbound
SB SR 104- Edmonds Way SB SR 104- Edmonds Way WB 244th St SW WB 244th St SW Total
L T R L T R L T R L T R

Volume 0 0 0 0 626 68 0 0 0 0 761 0 1,455
PHF 0.00 0.00 0.00 0.00 0.87 0.74 0.00 0.00 0.00 0.00 0.92 0.00 0.94

Rolling Hour Summary
4:00 PM   to   6:00 PM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start SB SR 104- Edmonds Way SB SR 104- Edmonds Way WB 244th St SW WB 244th St SW Interval Crosswalk
Time L T R HV L T R HV L T R HV L T R HV Total North South East West

4:00 PM 0 0 0 0 0 576 66 16 0 0 0 0 0 740 0 10 1,382 0 0 0 0
4:15 PM 0 0 0 0 0 568 56 18 0 0 0 0 0 768 0 9 1,392 0 0 0 0
4:30 PM 0 0 0 0 0 626 68 21 0 0 0 0 0 761 0 10 1,455 0 0 0 0
4:45 PM 0 0 0 0 0 569 70 16 0 0 0 0 0 775 0 13 1,414 0 0 0 0
5:00 PM 0 0 0 0 0 553 71 14 0 0 0 0 0 749 0 13 1,373 0 0 0 0

TotalTotal
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     Peak Hour Summary
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Total Vehicle Summary

SB SR 104- Edmonds Way & EB 244th St SW

7:00 AM   to   9:00 AM

15-Minute Interval Summary
7:00 AM   to   9:00 AM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start SB SR 104- Edmonds Way EB 244th St SW EB 244th St SW Interval Crosswalk
Time L R HV L T HV T R HV Total North South East West

7:00 AM 330 0 5 0 105 3 0 0 0 435 0 0 0 0
7:15 AM 205 0 4 0 118 3 0 0 0 323 0 0 0 0
7:30 AM 243 0 6 0 138 1 0 0 0 381 0 0 0 0
7:45 AM 216 0 5 0 126 6 0 0 0 342 0 0 0 0
8:00 AM 158 0 2 0 114 4 0 0 0 272 0 0 0 0
8:15 AM 147 0 2 0 124 4 0 0 0 271 0 0 0 0
8:30 AM 252 0 11 0 111 5 0 0 0 363 0 0 0 0
8:45 AM 148 0 6 0 111 5 0 0 0 259 0 0 0 0

Total Survey 1,699 0 41 0 947 31 0 0 0 2,646 0 0 0 0

Peak Hour Summary
7:00 AM   to   8:00 AM

Northbound Southbound Eastbound Westbound Pedestrians
SB SR 104- Edmonds Way EB 244th St SW EB 244th St SW Total Crosswalk

In Out Total In Out Total HV In Out Total HV In Out Total HV North South East West
Volume 0 0 0 994 0 994 20 487 0 487 13 0 1,481 1,481 0 1,481 0 0 0 0
%HV 0.0% 2.0% 2.7% 0.0% 2.2%
PHF 0.00 0.75 0.88 0.00 0.85

Northbound Southbound Eastbound Westbound
SB SR 104- Edmonds Way EB 244th St SW EB 244th St SW Total
L R L T T R

Volume 994 0 0 487 0 0 1,481
PHF 0.75 0.00 0.00 0.88 0.00 0.00 0.85

Rolling Hour Summary
7:00 AM   to   9:00 AM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start SB SR 104- Edmonds Way EB 244th St SW EB 244th St SW Interval Crosswalk
Time L R HV L T HV T R HV Total North South East West

7:00 AM 994 0 20 0 487 13 0 0 0 1,481 0 0 0 0
7:15 AM 822 0 17 0 496 14 0 0 0 1,318 0 0 0 0
7:30 AM 764 0 15 0 502 15 0 0 0 1,266 0 0 0 0
7:45 AM 773 0 20 0 475 19 0 0 0 1,248 0 0 0 0
8:00 AM 705 0 21 0 460 18 0 0 0 1,165 0 0 0 0

TotalTotal
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Total Vehicle Summary

SB SR 104- Edmonds Way & EB 244th St SW

4:00 PM   to   6:00 PM

15-Minute Interval Summary
4:00 PM   to   6:00 PM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start SB SR 104- Edmonds Way EB 244th St SW EB 244th St SW Interval Crosswalk
Time L R HV L T HV T R HV Total North South East West

4:00 PM 164 0 1 0 181 2 0 0 0 345 0 0 0 0
4:15 PM 110 0 5 0 180 2 0 0 0 290 0 0 0 0
4:30 PM 180 0 4 0 185 4 0 0 0 365 0 0 0 0
4:45 PM 120 0 4 0 177 2 0 0 0 297 0 0 0 0
5:00 PM 158 0 5 0 193 5 0 0 0 351 0 0 0 0
5:15 PM 164 0 7 0 183 4 0 0 0 347 0 0 0 0
5:30 PM 125 0 0 0 176 4 0 0 0 301 0 0 0 0
5:45 PM 105 0 2 0 162 2 0 0 0 267 0 0 0 0

Total Survey 1,126 0 28 0 1,437 25 0 0 0 2,563 0 0 0 0

Peak Hour Summary
4:30 PM   to   5:30 PM

Northbound Southbound Eastbound Westbound Pedestrians
SB SR 104- Edmonds Way EB 244th St SW EB 244th St SW Total Crosswalk

In Out Total In Out Total HV In Out Total HV In Out Total HV North South East West
Volume 0 0 0 622 0 622 20 738 0 738 15 0 1,360 1,360 0 1,360 0 0 0 0
%HV 0.0% 3.2% 2.0% 0.0% 2.6%
PHF 0.00 0.86 0.96 0.00 0.93

Northbound Southbound Eastbound Westbound
SB SR 104- Edmonds Way EB 244th St SW EB 244th St SW Total
L R L T T R

Volume 622 0 0 738 0 0 1,360
PHF 0.86 0.00 0.00 0.96 0.00 0.00 0.93

Rolling Hour Summary
4:00 PM   to   6:00 PM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start SB SR 104- Edmonds Way EB 244th St SW EB 244th St SW Interval Crosswalk
Time L R HV L T HV T R HV Total North South East West

4:00 PM 574 0 14 0 723 10 0 0 0 1,297 0 0 0 0
4:15 PM 568 0 18 0 735 13 0 0 0 1,303 0 0 0 0
4:30 PM 622 0 20 0 738 15 0 0 0 1,360 0 0 0 0
4:45 PM 567 0 16 0 729 15 0 0 0 1,296 0 0 0 0
5:00 PM 552 0 14 0 714 15 0 0 0 1,266 0 0 0 0

TotalTotal
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Total Vehicle Summary

76th Ave W & Lake Ballinger Way

7:00 AM   to   9:00 AM

15-Minute Interval Summary
7:00 AM   to   9:00 AM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start Meridian Ave 76th Ave W Lake Ballinger Way Lake Ballinger Way Interval Crosswalk
Time L T R HV L T R HV L T R HV L T R HV Total North South East West

7:00 AM 5 11 31 3 32 66 9 0 3 419 27 9 30 136 7 7 776 0 1 0 0
7:15 AM 10 11 32 1 47 65 10 1 3 286 30 5 35 164 13 13 706 0 0 0 1
7:30 AM 8 6 43 3 52 73 14 5 0 312 41 8 39 197 9 10 794 1 0 0 0
7:45 AM 2 17 46 1 42 67 10 3 3 331 29 10 37 220 19 9 823 0 1 1 1
8:00 AM 5 12 46 2 43 40 11 2 4 241 16 5 39 226 13 12 696 0 1 0 2
8:15 AM 12 14 34 0 35 30 19 5 8 248 20 4 15 267 18 22 720 0 0 0 0
8:30 AM 14 18 30 4 39 36 9 1 5 337 16 16 30 237 20 14 791 0 0 0 0
8:45 AM 19 12 39 0 35 33 6 1 5 248 19 10 34 329 20 16 799 0 0 2 0

Total Survey 75 101 301 14 325 410 88 18 31 2,422 198 67 259 1,776 119 103 6,105 1 3 3 4

Peak Hour Summary
7:00 AM   to   8:00 AM

Northbound Southbound Eastbound Westbound Pedestrians
Meridian Ave 76th Ave W Lake Ballinger Way Lake Ballinger Way Total Crosswalk

In Out Total HV In Out Total HV In Out Total HV In Out Total HV North South East West
Volume 222 539 761 8 487 102 589 9 1,484 785 2,269 32 906 1,673 2,579 39 3,099 1 2 1 2
%HV 3.6% 1.8% 2.2% 4.3% 2.8%
PHF 0.85 0.88 0.83 0.82 0.94

Northbound Southbound Eastbound Westbound
Meridian Ave 76th Ave W Lake Ballinger Way Lake Ballinger Way Total

L T R L T R L T R L T R
Volume 25 45 152 173 271 43 9 1,348 127 141 717 48 3,099

PHF 0.63 0.66 0.83 0.83 0.93 0.77 0.75 0.80 0.77 0.90 0.81 0.63 0.94

Rolling Hour Summary
7:00 AM   to   9:00 AM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start Meridian Ave 76th Ave W Lake Ballinger Way Lake Ballinger Way Interval Crosswalk
Time L T R HV L T R HV L T R HV L T R HV Total North South East West

7:00 AM 25 45 152 8 173 271 43 9 9 1,348 127 32 141 717 48 39 3,099 1 2 1 2
7:15 AM 25 46 167 7 184 245 45 11 10 1,170 116 28 150 807 54 44 3,019 1 2 1 4
7:30 AM 27 49 169 6 172 210 54 15 15 1,132 106 27 130 910 59 53 3,033 1 2 1 3
7:45 AM 33 61 156 7 159 173 49 11 20 1,157 81 35 121 950 70 57 3,030 0 2 1 3
8:00 AM 50 56 149 6 152 139 45 9 22 1,074 71 35 118 1,059 71 64 3,006 0 1 2 2

TotalTotal
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Prepared for: David Evans & Associates, Inc.

      Traffic Count Consultants, Inc.
 Phone: (425) 861-8866     FAX: (425) 861-8877   E-Mail:  TC2inc@aol.com

WBE/DBE

Intersection: 76th Ave W @ SR 104 Lake Ballinger Way / 205th / 244th Date of Count: Thurs 02/17/2011

Location: Shoreline Checked By: LBP

Time From North on (SB) From South on (NB) From East on (WB) From West on (EB) Interval
Interval 76th Ave W 76th Ave W SR 104 Lake Ballinger WaySR 104 Lake Ballinger Way / 205th / 244thTotal

Ending at T L S R T L S R T L S R T L S R

4:15 P 3 27 21 13 5 19 38 52 12 30 406 35 10 12 304 10 967

4:30 P 1 20 23 11 2 34 40 48 7 30 429 34 7 21 298 14 1002

4:45 P 1 23 16 11 2 32 47 53 4 37 441 39 10 18 349 13 1079

5:00 P 0 32 23 7 1 23 37 47 9 42 421 32 5 15 339 17 1035

5:15 P 1 30 29 13 2 29 45 45 6 31 471 42 8 12 335 21 1103

5:30 P 1 31 22 13 1 29 47 37 3 39 398 30 4 12 392 17 1067

5:45 P 3 28 24 20 1 32 45 54 4 36 442 23 4 20 312 11 1047

6:00 P 1 17 25 13 1 30 45 41 5 28 425 32 2 18 265 10 949

6:15 P 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

6:30 P 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

6:45 P 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

7:00 P 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total

Survey 11 208 183 101 15 228 344 377 50 273 3433 267 50 128 2594 113 8249

Peak Hour: 4:30 PM to 5:30 PM

Total 3 116 90 44 6 113 176 182 22 149 1731 143 27 57 1415 68 4284

Approach 250 471 2023 1540 4284

%HV 1.2% 1.3% 1.1% 1.8% 1.4%

PHF 0.87 0.89 0.93 0.91 0.97

76th Ave W 
626

250 376

1 Bike
SR 104 Lake Ballinger Way / 205th / 244th44 90 116 0 Ped SR 104 Lake Ballinger Way

143

1888 Ped 2 1731 2023

Bike 0 149 3736

3428 57 7 Bike

1540 1415 4:30 PM to 5:30 PM 3 Ped 1713

68

PEDs across: N S E W Ped 0 113 176 182 4412  1.0 PHF Peak Hour Volume

INT  01 0 Bike 3 PHF %HV

INT 02 4 2 2 8 EB 0.91 1.8%

INT 03 0 307 471 Check WB 0.93 1.1%

INT  04 1 1    In: 4284 NB 0.89 1.3%

INT  05 1 1 778 Out: 4284 SB 0.87 1.2%

INT  06 2 1 3 76th Ave W Intersection 0.97 1.4%

INT  07 3 1 4 Bicycles From: N S E W

INT  08 2 2 INT  01 0 Special Notes:
INT  09 0 INT  02 1 1 1 3
INT  10 0 INT  03 0
INT  11 0 INT  04 1 1
INT  12 0 INT  05 1 1 6 8

4 0 8 7 19 INT  06 2 2

INT  07 0
INT  08 2 1 3

1 6 9 1 17 TM07p11017



     Peak Hour Summary

8:00 AM   to   9:00 AM
Tuesday, January 28, 2014
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Total Vehicle Summary

I-5 SB Ramps & Lake Ballinger Way

7:00 AM   to   9:00 AM

15-Minute Interval Summary
7:00 AM   to   9:00 AM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start I-5 SB Ramps I-5 SB Ramps Lake Ballinger Way Lake Ballinger Way Interval Crosswalk
Time L T R HV L T R HV L T R HV L T R HV Total North South East West

7:00 AM 0 0 0 0 59 0 106 6 0 336 128 10 21 123 52 6 825 0 0 0 0
7:15 AM 0 0 0 0 53 0 114 7 0 258 102 7 21 194 50 7 792 0 0 0 0
7:30 AM 0 0 0 0 64 1 167 7 0 309 78 8 14 172 38 7 843 0 0 0 0
7:45 AM 0 0 0 0 71 0 144 6 0 317 97 12 10 200 34 5 873 0 0 0 0
8:00 AM 0 0 0 0 68 1 123 8 0 246 91 7 13 228 50 14 820 0 0 0 0
8:15 AM 0 0 0 0 60 0 155 16 0 235 87 7 14 192 57 13 800 0 0 0 0
8:30 AM 0 0 0 0 69 0 150 10 0 314 131 18 11 184 56 10 915 0 1 0 1
8:45 AM 0 0 0 0 74 0 203 7 0 249 79 12 20 219 53 14 897 0 0 0 0

Total Survey 0 0 0 0 518 2 1,162 67 0 2,264 793 81 124 1,512 390 76 6,765 0 1 0 1

Peak Hour Summary
8:00 AM   to   9:00 AM

Northbound Southbound Eastbound Westbound Pedestrians
I-5 SB Ramps I-5 SB Ramps Lake Ballinger Way Lake Ballinger Way Total Crosswalk

In Out Total HV In Out Total HV In Out Total HV In Out Total HV North South East West
Volume 0 447 447 0 903 216 1,119 41 1,432 1,454 2,886 44 1,097 1,315 2,412 51 3,432 0 1 0 1
%HV 0.0% 4.5% 3.1% 4.6% 4.0%
PHF 0.00 0.81 0.80 0.94 0.94

Northbound Southbound Eastbound Westbound
I-5 SB Ramps I-5 SB Ramps Lake Ballinger Way Lake Ballinger Way Total

L T R L T R L T R L T R
Volume 0 0 0 271 1 631 0 1,044 388 58 823 216 3,432

PHF 0.00 0.00 0.00 0.92 0.25 0.78 0.00 0.83 0.74 0.73 0.90 0.95 0.94

Rolling Hour Summary
7:00 AM   to   9:00 AM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start I-5 SB Ramps I-5 SB Ramps Lake Ballinger Way Lake Ballinger Way Interval Crosswalk
Time L T R HV L T R HV L T R HV L T R HV Total North South East West

7:00 AM 0 0 0 0 247 1 531 26 0 1,220 405 37 66 689 174 25 3,333 0 0 0 0
7:15 AM 0 0 0 0 256 2 548 28 0 1,130 368 34 58 794 172 33 3,328 0 0 0 0
7:30 AM 0 0 0 0 263 2 589 37 0 1,107 353 34 51 792 179 39 3,336 0 0 0 0
7:45 AM 0 0 0 0 268 1 572 40 0 1,112 406 44 48 804 197 42 3,408 0 1 0 1
8:00 AM 0 0 0 0 271 1 631 41 0 1,044 388 44 58 823 216 51 3,432 0 1 0 1

TotalTotal
0
0.00 0.94

1,097
0.80
1,432

0.81
903

Tuesday, January 28, 2014

By 
Movement

By 
Approach

Total Total

Eric Boivin
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Prepared for: David Evans & Associates, Inc.

      Traffic Count Consultants, Inc.
 Phone: (425) 861-8866     FAX: (425) 861-8877   E-Mail:  TC2inc@aol.com

WBE/DBE

Intersection: I-5 SB Ramps @ SR 104 / Lake Ballinger Way / NE 205th St / 244th St Date of Count: Thurs 02/17/2011

Location: Shoreline Checked By: LBP

Time From North on (SB) From South on (NB) From East on (WB) From West on (EB) Interval
Interval I-5 SB Ramps I-5 SB Ramps SR 104 / Lake Ballinger Way / NE 205th St / 244th SSR 104 / Lake Ballinger Way / NE 205th St / 244th STotal

Ending at T L S R T L S R T L S R T L S R

4:15 P 4 89 0 218 0 0 0 0 11 0 316 24 13 0 344 107 1098

4:30 P 5 99 0 201 0 0 0 0 4 0 332 39 10 0 298 92 1061

4:45 P 4 131 0 223 0 0 0 0 5 0 333 43 13 0 372 119 1221

5:00 P 4 112 0 255 0 0 0 0 5 0 334 52 5 0 338 110 1201

5:15 P 3 111 0 230 0 0 0 0 7 0 300 39 10 0 354 88 1122

5:30 P 4 113 0 216 0 0 0 0 3 0 365 52 5 0 357 134 1237

5:45 P 4 129 0 204 0 0 0 0 6 0 338 55 5 0 338 110 1174

6:00 P 1 104 0 217 0 0 0 0 5 0 359 55 3 0 247 90 1072

6:15 P 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

6:30 P 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

6:45 P 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

7:00 P 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total

Survey 29 888 0 1764 0 0 0 0 46 0 2677 359 64 0 2648 850 9186

Peak Hour: 4:30 PM to 5:30 PM

Total 15 467 0 924 0 0 0 0 20 0 1332 186 33 0 1421 451 4781

Approach 1391 0 1518 1872 4781

%HV 1.1% n/a 1.3% 1.8% 1.4%

PHF 0.95 n/a 0.91 0.95 0.97

I-5 SB Ramps 
1577

1391 186

0 Bike
SR 104 / Lake Ballinger Way / NE 205th St / 244th S 924 0 467 0 Ped SR 104 / Lake Ballinger Way / NE 205th St / 244th S

186

2256 Ped 0 1332 1518

Bike 0 Offset SB Lane 0 3406

4128 0 0 Bike

1872 1421 4:30 PM to 5:30 PM 0 Ped 1888

451

PEDs across: N S E W Ped 0 0 0 0 4948  1.0 PHF Peak Hour Volume

INT  01 0 Bike 0 PHF %HV

INT 02 0 EB 0.95 1.8%

INT 03 0 451 0 Check WB 0.91 1.3%

INT  04 0    In: 4781 NB n/a n/a

INT  05 No Peds 0 451 Out: 4781 SB 0.95 1.1%

INT  06 0 I-5 SB Ramps Intersection 0.97 1.4%

INT  07 0 Bicycles From: N S E W

INT  08 0 INT  01 0 Special Notes:
INT  09 0 INT  02 1 1 SB ON Ramp is offset, not available
INT  10 0 INT  03 0      to thrus from the North
INT  11 0 INT  04 0
INT  12 0 INT  05 0

0 0 0 0 0 INT  06 0

INT  07 0
INT  08 0

1 0 0 0 1 TM08p11017



     Peak Hour Summary

7:00 AM   to   8:00 AM
Tuesday, January 28, 2014
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Total Vehicle Summary

SR-99 Pacific Hwy & 228th St SW

7:00 AM   to   9:00 AM

15-Minute Interval Summary
7:00 AM   to   9:00 AM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start SR-99 Pacific Hwy SR-99 Pacific Hwy 228th St SW Interval Crosswalk
Time L T HV T R HV L R HV Total North South East West

7:00 AM 2 101 4 415 12 13 7 18 0 555 0 0 0 0
7:15 AM 4 143 7 461 8 14 5 9 1 630 0 0 0 0
7:30 AM 4 155 6 393 7 10 6 12 0 577 0 0 0 0
7:45 AM 2 160 5 348 12 16 11 11 0 544 0 0 0 0
8:00 AM 5 164 5 354 9 16 4 11 0 547 0 0 0 0
8:15 AM 4 143 8 321 8 13 7 12 0 495 0 0 0 1
8:30 AM 3 172 5 259 18 13 8 8 1 468 0 0 0 0
8:45 AM 5 153 11 298 22 12 12 10 1 500 0 0 0 0

Total Survey 29 1,191 51 2,849 96 107 60 91 3 4,316 0 0 0 1

Peak Hour Summary
7:00 AM   to   8:00 AM

Northbound Southbound Eastbound Westbound Pedestrians
SR-99 Pacific Hwy SR-99 Pacific Hwy 228th St SW Total Crosswalk

In Out Total HV In Out Total HV In Out Total HV In Out Total North South East West
Volume 571 1,667 2,238 22 1,656 588 2,244 53 79 51 130 1 0 0 0 2,306 0 0 0 0
%HV 3.9% 3.2% 1.3% 0.0% 3.3%
PHF 0.88 0.88 0.79 0.00 0.92

Northbound Southbound Eastbound Westbound
SR-99 Pacific Hwy SR-99 Pacific Hwy 228th St SW Total

L T T R L R
Volume 12 559 1,617 39 29 50 2,306

PHF 0.75 0.87 0.88 0.81 0.66 0.69 0.92

Rolling Hour Summary
7:00 AM   to   9:00 AM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start SR-99 Pacific Hwy SR-99 Pacific Hwy 228th St SW Interval Crosswalk
Time L T HV T R HV L R HV Total North South East West

7:00 AM 12 559 22 1,617 39 53 29 50 1 2,306 0 0 0 0
7:15 AM 15 622 23 1,556 36 56 26 43 1 2,298 0 0 0 0
7:30 AM 15 622 24 1,416 36 55 28 46 0 2,163 0 0 0 1
7:45 AM 14 639 23 1,282 47 58 30 42 1 2,054 0 0 0 1
8:00 AM 17 632 29 1,232 57 54 31 41 2 2,010 0 0 0 1

TotalTotal
571
0.88 0.00

0
0.79
79

0.88
1,656

Tuesday, January 28, 2014

By 
Movement

By 
Approach

Total Total

Eric Boivin
(303) 668-0220

29

50

12

1,61739

0

0

0 0

559

5711,667
InOut

5881,656
OutIn

79In 

51Out

Out0

In0

0.
88

P
H

F
 3.

9%
H

V

0.00PHF 
0.0%HV

0.79PHF 
1.3%HV

0.
88

P
H

F
 3.

2%
H

V

Peak Hour Summary
7:00 AM   to   8:00 AM



Prepared for: David Evans & Associates, Inc.

      Traffic Count Consultants, Inc.
 Phone: (425) 861-8866     FAX: (425) 861-8877   E-Mail:  TC2inc@aol.com

WBE/DBE

Intersection: SR 99 / Aurora Ave @ 228th St SW Date of Count: Thurs 02/17/2011

Location: Edmonds Checked By: LBP

Time From North on (SB) From South on (NB) From East on (WB) From West on (EB) Interval
Interval SR 99 / Aurora Ave SR 99 / Aurora Ave 228th St SW 228th St SW Total

Ending at T L S R T L S R T L S R T L S R

4:15 P 5 0 251 7 10 14 329 0 0 0 0 0 0 6 0 6 613

4:30 P 3 0 276 15 2 6 372 0 0 0 0 0 0 10 0 5 684

4:45 P 9 0 302 11 5 20 341 0 0 0 0 0 1 7 0 10 691

5:00 P 5 0 278 13 7 11 379 0 0 0 0 0 0 8 0 12 701

5:15 P 5 0 300 18 7 21 342 0 0 0 0 0 0 10 0 10 701

5:30 P 5 0 298 14 4 17 331 0 0 0 0 0 1 9 0 6 675

5:45 P 2 0 276 15 3 10 328 0 0 0 0 0 0 9 0 10 648

6:00 P 6 0 285 13 1 13 290 0 0 0 0 0 0 15 0 13 629

6:15 P 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

6:30 P 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

6:45 P 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

7:00 P 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total

Survey 40 0 2266 106 39 112 2712 0 0 0 0 0 2 74 0 72 5342

Peak Hour: 4:15 PM to 5:15 PM

Total 22 0 1156 57 21 58 1434 0 0 0 0 0 1 35 0 37 2777

Approach 1213 1492 0 72 2777

%HV 1.8% 1.4% n/a 1.4% 1.6%

PHF 0.95 0.96 n/a 0.90 0.99

SR 99 / Aurora Ave
2682

1213 1469

1 Bike
228th St SW 57 1156 0 0 Ped 228th St SW

0

115 Ped 2 0 0

Bike 0 0 0

187 35 0 Bike

72 0 4:15 PM to 5:15 PM 8 Ped 0

37

PEDs across: N S E W Ped 0 58 1434 0 2804  1.0 PHF Peak Hour Volume

INT  01 3 3 Bike 1 PHF %HV

INT 02 2 2 EB 0.90 1.4%

INT 03 1 1 1193 1492 Check WB n/a n/a

INT  04 2 1 3    In: 2777 NB 0.96 1.4%

INT  05 3 1 4 2685 Out: 2777 SB 0.95 1.8%

INT  06 1 1 SR 99 / Aurora Ave Intersection 0.99 1.6%

INT  07 4 4 Bicycles From: N S E W

INT  08 0 INT  01 1 1 Special Notes:
INT  09 0 INT  02 1 1
INT  10 0 INT  03 0
INT  11 0 INT  04 1 1
INT  12 0 INT  05 0

0 0 12 6 18 INT  06 0

INT  07 0
INT  08 0

1 2 0 0 3 TM03p11017



     Peak Hour Summary

7:15 AM   to   8:15 AM
Thursday, July 25, 2013
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Count Period: 7:00 AM   to   9:00 AM
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Total Vehicle Summary

Aurora Ave N & N 205th St

7:00 AM   to   9:00 AM

15-Minute Interval Summary
7:00 AM   to   9:00 AM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start Aurora Ave N Aurora Ave N N 205th St N 205th St Interval Crosswalk
Time L T R HV L T R HV L T R HV L T R HV Total North South East West

7:00 AM 5 50 22 3 26 354 26 11 23 61 14 1 31 19 9 4 640 0 1 0 2
7:15 AM 3 64 32 7 25 323 33 9 20 78 14 4 33 26 11 5 662 0 1 3 2
7:30 AM 3 75 21 5 35 334 26 15 30 89 21 0 44 35 15 6 728 2 4 4 3
7:45 AM 3 88 22 8 29 359 52 8 41 76 18 1 46 36 25 4 795 0 2 2 2
8:00 AM 5 103 30 3 30 278 33 17 30 80 16 2 47 23 21 2 696 0 2 3 5
8:15 AM 8 83 28 4 26 276 34 10 30 64 11 0 36 23 20 6 639 1 7 4 5
8:30 AM 2 98 21 5 31 301 28 8 38 80 12 3 45 31 21 4 708 1 6 0 2
8:45 AM 6 97 29 10 41 256 32 9 32 60 26 1 43 57 21 1 700 1 1 1 5

Total Survey 35 658 205 45 243 2,481 264 87 244 588 132 12 325 250 143 32 5,568 5 24 17 26

Peak Hour Summary
7:15 AM   to   8:15 AM

Northbound Southbound Eastbound Westbound Pedestrians
Aurora Ave N Aurora Ave N N 205th St N 205th St Total Crosswalk

In Out Total HV In Out Total HV In Out Total HV In Out Total HV North South East West
Volume 449 1,533 1,982 23 1,557 523 2,080 49 513 278 791 7 362 547 909 17 2,881 2 9 12 12
%HV 5.1% 3.1% 1.4% 4.7% 3.3%
PHF 0.81 0.88 0.92 0.85 0.91

Northbound Southbound Eastbound Westbound
Aurora Ave N Aurora Ave N N 205th St N 205th St Total

L T R L T R L T R L T R
Volume 14 330 105 119 1,294 144 121 323 69 170 120 72 2,881

PHF 0.70 0.80 0.82 0.85 0.90 0.69 0.74 0.91 0.82 0.90 0.83 0.72 0.91

Rolling Hour Summary
7:00 AM   to   9:00 AM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start Aurora Ave N Aurora Ave N N 205th St N 205th St Interval Crosswalk
Time L T R HV L T R HV L T R HV L T R HV Total North South East West

7:00 AM 14 277 97 23 115 1,370 137 43 114 304 67 6 154 116 60 19 2,825 2 8 9 9
7:15 AM 14 330 105 23 119 1,294 144 49 121 323 69 7 170 120 72 17 2,881 2 9 12 12
7:30 AM 19 349 101 20 120 1,247 145 50 131 309 66 3 173 117 81 18 2,858 3 15 13 15
7:45 AM 18 372 101 20 116 1,214 147 43 139 300 57 6 174 113 87 16 2,838 2 17 9 14
8:00 AM 21 381 108 22 128 1,111 127 44 130 284 65 6 171 134 83 13 2,743 3 16 8 17

Thursday, July 25, 2013
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Approach

Total TotalTotalTotal
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     Peak Hour Summary

4:00 PM   to   5:00 PM
Thursday, July 25, 2013
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Count Period: 4:00 PM   to   6:00 PM
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Total Vehicle Summary

Aurora Ave N & N 205th St

4:00 PM   to   6:00 PM

15-Minute Interval Summary
4:00 PM   to   6:00 PM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start Aurora Ave N Aurora Ave N N 205th St N 205th St Interval Crosswalk
Time L T R HV L T R HV L T R HV L T R HV Total North South East West

4:00 PM 17 291 34 5 63 221 31 5 57 63 17 2 50 70 86 1 1,000 1 0 4 2
4:15 PM 11 260 28 10 48 199 49 6 46 72 23 2 34 104 93 4 967 1 5 6 1
4:30 PM 8 263 30 14 50 217 36 7 65 66 15 3 48 88 84 3 970 1 2 6 5
4:45 PM 9 290 36 10 58 194 42 4 57 79 20 1 42 83 103 3 1,013 3 3 5 2
5:00 PM 13 294 25 6 46 181 36 3 58 75 17 4 31 76 71 4 923 6 1 0 1
5:15 PM 15 276 31 5 53 239 51 8 61 81 23 0 38 74 78 2 1,020 1 0 9 3
5:30 PM 16 241 20 5 39 200 54 4 54 56 20 1 26 89 88 0 903 1 7 5 4
5:45 PM 14 313 27 5 46 178 45 8 58 59 18 0 39 87 79 0 963 1 0 4 4

Total Survey 103 2,228 231 60 403 1,629 344 45 456 551 153 13 308 671 682 17 7,759 15 18 39 22

Peak Hour Summary
4:00 PM   to   5:00 PM

Northbound Southbound Eastbound Westbound Pedestrians
Aurora Ave N Aurora Ave N N 205th St N 205th St Total Crosswalk

In Out Total HV In Out Total HV In Out Total HV In Out Total HV North South East West
Volume 1,277 1,080 2,357 39 1,208 1,695 2,903 22 580 548 1,128 8 885 627 1,512 11 3,950 6 10 21 10
%HV 3.1% 1.8% 1.4% 1.2% 2.0%
PHF 0.93 0.96 0.93 0.96 0.97

Northbound Southbound Eastbound Westbound
Aurora Ave N Aurora Ave N N 205th St N 205th St Total

L T R L T R L T R L T R
Volume 45 1,104 128 219 831 158 225 280 75 174 345 366 3,950

PHF 0.66 0.95 0.89 0.87 0.94 0.81 0.87 0.89 0.82 0.87 0.83 0.89 0.97

Rolling Hour Summary
4:00 PM   to   6:00 PM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start Aurora Ave N Aurora Ave N N 205th St N 205th St Interval Crosswalk
Time L T R HV L T R HV L T R HV L T R HV Total North South East West

4:00 PM 45 1,104 128 39 219 831 158 22 225 280 75 8 174 345 366 11 3,950 6 10 21 10
4:15 PM 41 1,107 119 40 202 791 163 20 226 292 75 10 155 351 351 14 3,873 11 11 17 9
4:30 PM 45 1,123 122 35 207 831 165 22 241 301 75 8 159 321 336 12 3,926 11 6 20 11
4:45 PM 53 1,101 112 26 196 814 183 19 230 291 80 6 137 322 340 9 3,859 11 11 19 10
5:00 PM 58 1,124 103 21 184 798 186 23 231 271 78 5 134 326 316 6 3,809 9 8 18 12

Thursday, July 25, 2013
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Total TotalTotalTotal
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     Peak Hour Summary

7:30 AM   to   8:30 AM
Tuesday, April 30, 2013
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Total Vehicle Summary

Aurora Ave & N 185th St & Firlands Way

7:00 AM   to   9:00 AM

15-Minute Interval Summary
7:00 AM   to   9:00 AM

Interval Northbound Southbound Eastbound Westbound Southeastbound Pedestrians
Start Aurora Ave Aurora Ave N 185th St N 185th St Firlands Way Interval Crosswalk
Time L BL T R HV L T R HR HV HL L T R HV L T BR R HV HL BL BR HR HV Total North South East West NE NW SE SW
07:00 16 1 72 2 8 8 347 7 2 11 0 14 61 40 3 19 26 2 5 5 0 0 0 0 0 622
07:15 14 4 62 8 7 5 382 7 1 15 0 13 71 38 5 21 36 6 4 9 0 0 0 0 0 672
07:30 9 11 93 8 4 10 379 21 1 9 0 8 83 52 2 24 37 4 2 3 0 0 0 0 0 742
07:45 21 7 101 12 15 13 363 18 3 16 0 22 91 40 3 27 31 14 2 2 0 0 0 0 0 765
08:00 18 8 84 12 7 12 324 16 1 20 0 13 77 53 6 28 47 10 8 3 0 0 0 0 0 711
08:15 26 3 103 9 3 13 339 15 2 13 0 21 64 37 3 28 55 6 5 4 0 0 0 0 0 726
08:30 22 4 90 14 7 9 300 10 1 15 0 24 59 35 4 27 36 2 12 5 0 0 0 0 0 645
08:45 17 2 120 9 13 13 310 12 6 10 0 27 61 35 7 24 34 7 11 6 0 0 0 0 0 688

Total Survey 143 40 725 74 64 83 2,744 106 17 109 0 142 567 330 33 198 302 51 49 37 0 0 0 0 0 5,571 0 0 0 0 0 0 0 0

Peak Hour Summary
7:30 AM   to   8:30 AM

Northbound Southbound Eastbound Westbound Southeastbound Pedestrians
Aurora Ave Aurora Ave N 185th St N 185th St Firlands Way Total Crosswalk

Approach HV Approach HV Approach HV Approach HV Approach HV North South East West NE NW SE SW
In 525 29 1,530 58 561 14 328 12 0 0 2,944 0 0 0 0 0 0 0 0

Out 1,694 462 314 404 70
Total 2,219 1,992 875 732 70
%HV 5.5% 3.8% 2.5% 3.7% 0.0% 3.8%
PHF 0.93 0.93 0.92 0.87 0.00 0.96

orthboun Southbound Eastbound Westbound Southeastbound
Aurora Av Aurora Ave N 185th St N 185th St Firlands Way Total

L BL T R Total L T R HR Total HL L T R Total L T BR R Total HL BL BR HR Total
Volume 74 29 381 41 525 48 1,405 70 7 1,530 0 64 315 182 561 107 170 34 17 328 0 0 0 0 0 2,944

PHF 0.71 0.66 0.92 0.85 0.93 0.92 0.93 0.83 0.58 0.93 0.00 0.73 0.87 0.86 0.92 0.96 0.77 0.61 0.53 0.87 0.00 0.00 0.00 0.00 0.00 0.96

Rolling Hour Summary
7:00 AM   to   9:00 AM

Interval Northbound Southbound Eastbound Westbound Southeastbound Pedestrians
Start Aurora Ave Aurora Ave N 185th St N 185th St Firlands Way Interval Crosswalk
Time L BL T R HV L T R HR HV HL L T R HV L T BR R HV HL BL BR HR HV Total North South East West NE NW SE SW
07:00 60 23 328 30 34 36 1,471 53 7 51 0 57 306 170 13 91 130 26 13 19 0 0 0 0 0 2,801
07:15 62 30 340 40 33 40 1,448 62 6 60 0 56 322 183 16 100 151 34 16 17 0 0 0 0 0 2,890
07:30 74 29 381 41 29 48 1,405 70 7 58 0 64 315 182 14 107 170 34 17 12 0 0 0 0 0 2,944
07:45 87 22 378 47 32 47 1,326 59 7 64 0 80 291 165 16 110 169 32 27 14 0 0 0 0 0 2,847
08:00 83 17 397 44 30 47 1,273 53 10 58 0 85 261 160 20 107 172 25 36 18 0 0 0 0 0 2,770

By 
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     Peak Hour Summary

4:15 PM   to   5:15 PM
Tuesday, April 30, 2013
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Total Vehicle Summary

Aurora Ave & N 185th St & Firlands Way

4:00 PM   to   6:00 PM

15-Minute Interval Summary
4:00 PM   to   6:00 PM

Interval Northbound Southbound Eastbound Westbound Southeastbound Pedestrians
Start Aurora Ave Aurora Ave N 185th St N 185th St Firlands Way Interval Crosswalk
Time L BL T R HV L T R HR HV HL L T R HV L T BR R HV HL BL BR HR HV Total North South East West NE NW SE SW
16:00 26 6 287 24 11 16 170 13 4 5 0 45 84 41 6 33 57 18 21 3 0 0 0 0 0 845
16:15 39 14 312 19 8 15 187 19 1 5 1 51 82 49 2 44 74 13 32 3 0 0 0 0 0 952
16:30 30 7 295 31 7 13 205 12 6 6 0 37 91 39 2 35 75 9 19 2 0 0 0 0 0 904
16:45 29 10 254 26 13 26 219 24 6 4 0 39 101 44 5 30 69 23 20 2 0 0 0 0 0 920
17:00 24 5 324 26 11 28 216 16 4 8 0 45 80 38 1 33 77 15 20 0 0 0 0 0 0 951
17:15 22 10 278 21 6 20 212 13 4 4 0 54 76 32 3 39 75 9 18 2 0 0 0 0 0 883
17:30 34 6 278 22 10 22 180 15 7 4 0 40 74 20 2 35 62 13 19 2 0 0 0 0 0 827
17:45 20 15 297 21 6 25 184 21 9 3 0 40 89 40 1 39 57 14 18 1 0 0 0 0 0 889

Total Survey 224 73 2,325 190 72 165 1,573 133 41 39 1 351 677 303 22 288 546 114 167 15 0 0 0 0 0 7,171 0 0 0 0 0 0 0 0

Peak Hour Summary
4:15 PM   to   5:15 PM

Northbound Southbound Eastbound Westbound Southeastbound Pedestrians
Aurora Ave Aurora Ave N 185th St N 185th St Firlands Way Total Crosswalk

Approach HV Approach HV Approach HV Approach HV Approach HV North South East West NE NW SE SW
In 1,445 39 997 23 697 10 588 7 0 0 3,727 0 0 0 0 0 0 0 0

Out 1,139 1,448 488 538 114
Total 2,584 2,445 1,185 1,126 114
%HV 2.7% 2.3% 1.4% 1.2% 0.0% 2.1%
PHF 0.94 0.91 0.95 0.90 0.00 0.98

orthboun Southbound Eastbound Westbound Southeastbound
Aurora Av Aurora Ave N 185th St N 185th St Firlands Way Total

L BL T R Total L T R HR Total HL L T R Total L T BR R Total HL BL BR HR Total
Volume 122 36 1,185 102 1,445 82 827 71 17 997 1 172 354 170 697 142 295 60 91 588 0 0 0 0 0 3,727

PHF 0.78 0.64 0.91 0.82 0.94 0.73 0.94 0.74 0.71 0.91 0.25 0.84 0.88 0.87 0.95 0.81 0.96 0.65 0.71 0.90 0.00 0.00 0.00 0.00 0.00 0.98

Rolling Hour Summary
4:00 PM   to   6:00 PM

Interval Northbound Southbound Eastbound Westbound Southeastbound Pedestrians
Start Aurora Ave Aurora Ave N 185th St N 185th St Firlands Way Interval Crosswalk
Time L BL T R HV L T R HR HV HL L T R HV L T BR R HV HL BL BR HR HV Total North South East West NE NW SE SW
16:00 124 37 1,148 100 39 70 781 68 17 20 1 172 358 173 15 142 275 63 92 10 0 0 0 0 0 3,621
16:15 122 36 1,185 102 39 82 827 71 17 23 1 172 354 170 10 142 295 60 91 7 0 0 0 0 0 3,727
16:30 105 32 1,151 104 37 87 852 65 20 22 0 175 348 153 11 137 296 56 77 6 0 0 0 0 0 3,658
16:45 109 31 1,134 95 40 96 827 68 21 20 0 178 331 134 11 137 283 60 77 6 0 0 0 0 0 3,581
17:00 100 36 1,177 90 33 95 792 65 24 19 0 179 319 130 7 146 271 51 75 5 0 0 0 0 0 3,550

By 
Movement
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     Peak Hour Summary

7:30 AM   to   8:30 AM
Tuesday, April 30, 2013
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Total Vehicle Summary

Aurora Ave & N 175th St

7:00 AM   to   9:00 AM

15-Minute Interval Summary
7:00 AM   to   9:00 AM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start Aurora Ave Aurora Ave N 175th St N 175th St Interval Crosswalk
Time L T R HV L T R HV L T R HV L T R HV Total North South East West

7:00 AM 4 68 19 9 26 331 4 14 4 59 10 1 66 34 27 5 652 1 1 1 0
7:15 AM 4 74 22 9 39 340 9 21 2 64 10 1 69 38 21 6 692 3 7 2 2
7:30 AM 6 118 28 6 50 371 10 9 6 69 17 6 94 47 21 6 837 9 8 4 0
7:45 AM 3 119 31 7 47 399 7 14 14 72 16 4 64 41 22 3 835 2 6 4 0
8:00 AM 2 108 28 7 43 300 7 18 7 63 11 0 79 52 24 7 724 0 1 0 2
8:15 AM 3 118 29 4 37 335 10 14 5 48 12 1 99 56 21 7 773 1 3 1 0
8:30 AM 4 111 39 8 38 308 2 15 10 61 9 4 75 22 29 6 708 4 2 3 0
8:45 AM 4 127 27 18 45 278 5 14 3 57 3 3 70 28 31 9 678 1 7 2 0

Total Survey 30 843 223 68 325 2,662 54 119 51 493 88 20 616 318 196 49 5,899 21 35 17 4

Peak Hour Summary
7:30 AM   to   8:30 AM

Northbound Southbound Eastbound Westbound Pedestrians
Aurora Ave Aurora Ave N 175th St N 175th St Total Crosswalk

In Out Total HV In Out Total HV In Out Total HV In Out Total HV North South East West
Volume 593 1,797 2,390 24 1,616 583 2,199 55 340 244 584 11 620 545 1,165 23 3,169 12 18 9 2
%HV 4.0% 3.4% 3.2% 3.7% 3.6%
PHF 0.97 0.89 0.83 0.88 0.95

Northbound Southbound Eastbound Westbound
Aurora Ave Aurora Ave N 175th St N 175th St Total

L T R L T R L T R L T R
Volume 14 463 116 177 1,405 34 32 252 56 336 196 88 3,169

PHF 0.58 0.97 0.94 0.89 0.88 0.85 0.57 0.88 0.82 0.85 0.88 0.92 0.95

Rolling Hour Summary
7:00 AM   to   9:00 AM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start Aurora Ave Aurora Ave N 175th St N 175th St Interval Crosswalk
Time L T R HV L T R HV L T R HV L T R HV Total North South East West

7:00 AM 17 379 100 31 162 1,441 30 58 26 264 53 12 293 160 91 20 3,016 15 22 11 2
7:15 AM 15 419 109 29 179 1,410 33 62 29 268 54 11 306 178 88 22 3,088 14 22 10 4
7:30 AM 14 463 116 24 177 1,405 34 55 32 252 56 11 336 196 88 23 3,169 12 18 9 2
7:45 AM 12 456 127 26 165 1,342 26 61 36 244 48 9 317 171 96 23 3,040 7 12 8 2
8:00 AM 13 464 123 37 163 1,221 24 61 25 229 35 8 323 158 105 29 2,883 6 13 6 2

593
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     Peak Hour Summary

4:30 PM   to   5:30 PM
Tuesday, March 26, 2013
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Total Vehicle Summary

Aurora Ave & 175th St

4:00 PM   to   6:00 PM

15-Minute Interval Summary
4:00 PM   to   6:00 PM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start Aurora Ave Aurora Ave 175th St 175th St Interval Crosswalk
Time L T R HV L T R HV L T R HV L T R HV Total North South East West

4:00 PM 17 302 80 11 33 203 4 6 13 45 5 3 59 64 57 3 882 4 1 2 3
4:15 PM 11 327 58 7 61 186 6 5 12 55 9 3 54 71 53 7 903 6 5 3 1
4:30 PM 8 325 110 9 49 243 5 4 13 50 11 1 68 78 71 1 1,031 5 5 9 6
4:45 PM 12 299 85 9 43 209 6 4 13 38 9 1 87 80 52 2 933 3 2 3 1
5:00 PM 12 327 78 6 43 219 6 6 9 48 3 1 70 83 41 2 939 3 7 2 1
5:15 PM 8 337 86 3 39 197 3 8 12 44 5 2 63 90 54 4 938 3 6 7 2
5:30 PM 12 326 75 7 33 189 3 8 12 50 12 1 69 89 65 3 935 6 1 4 2
5:45 PM 15 350 100 5 34 206 1 7 6 29 12 0 63 82 46 4 944 1 2 9 3

Total Survey 95 2,593 672 57 335 1,652 34 48 90 359 66 12 533 637 439 26 7,505 31 29 39 19

Peak Hour Summary
4:30 PM   to   5:30 PM

Northbound Southbound Eastbound Westbound Pedestrians
Aurora Ave Aurora Ave 175th St 175th St Total Crosswalk

In Out Total HV In Out Total HV In Out Total HV In Out Total HV North South East West
Volume 1,687 1,184 2,871 27 1,062 1,553 2,615 22 255 391 646 5 837 713 1,550 9 3,841 14 20 21 10
%HV 1.6% 2.1% 2.0% 1.1% 1.6%
PHF 0.95 0.89 0.86 0.96 0.93

Northbound Southbound Eastbound Westbound
Aurora Ave Aurora Ave 175th St 175th St Total

L T R L T R L T R L T R
Volume 40 1,288 359 174 868 20 47 180 28 288 331 218 3,841

PHF 0.83 0.96 0.82 0.89 0.89 0.83 0.90 0.90 0.64 0.83 0.92 0.77 0.93

Rolling Hour Summary
4:00 PM   to   6:00 PM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start Aurora Ave Aurora Ave 175th St 175th St Interval Crosswalk
Time L T R HV L T R HV L T R HV L T R HV Total North South East West

4:00 PM 48 1,253 333 36 186 841 21 19 51 188 34 8 268 293 233 13 3,749 18 13 17 11
4:15 PM 43 1,278 331 31 196 857 23 19 47 191 32 6 279 312 217 12 3,806 17 19 17 9
4:30 PM 40 1,288 359 27 174 868 20 22 47 180 28 5 288 331 218 9 3,841 14 20 21 10
4:45 PM 44 1,289 324 25 158 814 18 26 46 180 29 5 289 342 212 11 3,745 15 16 16 6
5:00 PM 47 1,340 339 21 149 811 13 29 39 171 32 4 265 344 206 13 3,756 13 16 22 8

1,687
0.95 0.96

837
0.86
255

0.89
1,062

Tuesday, March 26, 2013

By 
Movement

By 
Approach

Total TotalTotalTotal

Mark Skaggs
(206) 251-0300

47

180

28

218

331

288

35940

868 17420

14

20

10 21

1,288

1,6871,184
InOut

1,5531,062
OutIn

255In 

391Out

Out713

In837

0.
95

P
H

F
 

1.
6%

H
V

0.96PHF 
1.1%HV

0.86PHF 
2.0%HV

0.
89

P
H

F
 

2.
1%

H
V

Peak Hour Summary
4:30 PM   to   5:30 PM



     Peak Hour Summary

7:45 AM   to   8:45 AM
Tuesday, April 30, 2013
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Total Vehicle Summary

Aurora Ave & N 160th St

7:00 AM   to   9:00 AM

15-Minute Interval Summary
7:00 AM   to   9:00 AM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start Aurora Ave Aurora Ave N 160th St N 160th St Interval Crosswalk
Time L T R HV L T R HV L T R HV L T R HV Total North South East West

7:00 AM 20 89 0 12 0 401 34 15 13 3 28 0 2 7 3 0 600 0 0 0 0
7:15 AM 32 113 0 16 2 419 29 23 10 2 36 1 2 8 0 1 653 1 0 0 0
7:30 AM 24 151 1 8 3 416 30 13 11 9 34 2 6 8 3 0 696 0 1 0 3
7:45 AM 29 140 1 17 5 436 42 14 20 8 37 2 4 10 4 1 736 2 1 0 0
8:00 AM 44 128 3 10 0 348 72 22 19 4 26 3 1 13 0 1 658 1 1 2 2
8:15 AM 61 145 1 6 2 410 86 17 23 7 29 4 4 18 0 0 786 1 1 2 0
8:30 AM 29 149 1 12 3 412 43 20 24 6 38 3 3 6 0 0 714 1 2 2 2
8:45 AM 45 135 0 20 3 281 55 20 18 9 26 4 4 17 1 2 594 2 4 1 1

Total Survey 284 1,050 7 101 18 3,123 391 144 138 48 254 19 26 87 11 5 5,437 8 10 7 8

Peak Hour Summary
7:45 AM   to   8:45 AM

Northbound Southbound Eastbound Westbound Pedestrians
Aurora Ave Aurora Ave N 160th St N 160th St Total Crosswalk

In Out Total HV In Out Total HV In Out Total HV In Out Total HV North South East West
Volume 731 1,748 2,479 45 1,859 652 2,511 73 241 453 694 12 63 41 104 2 2,894 5 5 6 4
%HV 6.2% 3.9% 5.0% 3.2% 4.6%
PHF 0.88 0.93 0.89 0.72 0.92

Northbound Southbound Eastbound Westbound
Aurora Ave Aurora Ave N 160th St N 160th St Total

L T R L T R L T R L T R
Volume 163 562 6 10 1,606 243 86 25 130 12 47 4 2,894

PHF 0.67 0.94 0.50 0.50 0.92 0.71 0.90 0.78 0.86 0.75 0.65 0.25 0.92

Rolling Hour Summary
7:00 AM   to   9:00 AM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start Aurora Ave Aurora Ave N 160th St N 160th St Interval Crosswalk
Time L T R HV L T R HV L T R HV L T R HV Total North South East West

7:00 AM 105 493 2 53 10 1,672 135 65 54 22 135 5 14 33 10 2 2,685 3 2 0 3
7:15 AM 129 532 5 51 10 1,619 173 72 60 23 133 8 13 39 7 3 2,743 4 3 2 5
7:30 AM 158 564 6 41 10 1,610 230 66 73 28 126 11 15 49 7 2 2,876 4 4 4 5
7:45 AM 163 562 6 45 10 1,606 243 73 86 25 130 12 12 47 4 2 2,894 5 5 6 4
8:00 AM 179 557 5 48 8 1,451 256 79 84 26 119 14 12 54 1 3 2,752 5 8 7 5
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     Peak Hour Summary

4:30 PM   to   5:30 PM
Tuesday, April 30, 2013
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Total Vehicle Summary

Aurora Ave & N 160th St

4:00 PM   to   6:00 PM

15-Minute Interval Summary
4:00 PM   to   6:00 PM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start Aurora Ave Aurora Ave N 160th St N 160th St Interval Crosswalk
Time L T R HV L T R HV L T R HV L T R HV Total North South East West

4:00 PM 29 421 3 9 5 254 25 4 46 12 51 3 1 8 3 0 858 4 1 3 0
4:15 PM 27 407 5 12 5 284 32 14 49 4 40 4 3 2 4 0 862 0 2 1 1
4:30 PM 36 416 4 7 4 291 23 4 71 18 46 0 1 8 4 0 922 3 5 3 0
4:45 PM 32 450 6 9 1 290 29 7 35 10 41 2 8 13 6 0 921 4 1 1 0
5:00 PM 35 429 4 9 2 284 31 6 56 14 38 1 6 6 4 0 909 5 6 1 1
5:15 PM 39 434 8 12 1 262 31 6 54 6 33 3 0 11 1 0 880 2 1 0 0
5:30 PM 37 441 4 8 4 261 45 3 40 12 34 1 2 5 6 0 891 5 1 0 5
5:45 PM 53 432 10 5 4 237 41 4 44 9 33 1 2 9 3 0 877 2 0 2 8

Total Survey 288 3,430 44 71 26 2,163 257 48 395 85 316 15 23 62 31 0 7,120 25 17 11 15

Peak Hour Summary
4:30 PM   to   5:30 PM

Northbound Southbound Eastbound Westbound Pedestrians
Aurora Ave Aurora Ave N 160th St N 160th St Total Crosswalk

In Out Total HV In Out Total HV In Out Total HV In Out Total HV North South East West
Volume 1,893 1,300 3,193 37 1,249 1,960 3,209 23 422 294 716 6 68 78 146 0 3,632 14 13 5 1
%HV 2.0% 1.8% 1.4% 0.0% 1.8%
PHF 0.97 0.98 0.78 0.63 0.98

Northbound Southbound Eastbound Westbound
Aurora Ave Aurora Ave N 160th St N 160th St Total

L T R L T R L T R L T R
Volume 142 1,729 22 8 1,127 114 216 48 158 15 38 15 3,632

PHF 0.91 0.96 0.69 0.50 0.97 0.92 0.76 0.67 0.86 0.47 0.73 0.63 0.98

Rolling Hour Summary
4:00 PM   to   6:00 PM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start Aurora Ave Aurora Ave N 160th St N 160th St Interval Crosswalk
Time L T R HV L T R HV L T R HV L T R HV Total North South East West

4:00 PM 124 1,694 18 37 15 1,119 109 29 201 44 178 9 13 31 17 0 3,563 11 9 8 1
4:15 PM 130 1,702 19 37 12 1,149 115 31 211 46 165 7 18 29 18 0 3,614 12 14 6 2
4:30 PM 142 1,729 22 37 8 1,127 114 23 216 48 158 6 15 38 15 0 3,632 14 13 5 1
4:45 PM 143 1,754 22 38 8 1,097 136 22 185 42 146 7 16 35 17 0 3,601 16 9 2 6
5:00 PM 164 1,736 26 34 11 1,044 148 19 194 41 138 6 10 31 14 0 3,557 14 8 3 14
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Total Vehicle Summary

Aurora Ave & N 155th St

7:00 AM   to   9:00 AM

15-Minute Interval Summary
7:00 AM   to   9:00 AM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start Aurora Ave Aurora Ave N 155th St N 155th St Interval Crosswalk
Time L T R HV L T R HV L T R HV L T R HV Total North South East West

7:00 AM 3 67 10 11 15 318 3 11 23 12 4 0 27 30 23 2 535 0 0 0 0
7:15 AM 4 78 4 9 18 357 1 18 36 19 12 3 18 31 25 4 603 0 0 0 0
7:30 AM 1 103 13 7 25 327 0 9 35 15 10 0 34 42 39 3 644 0 0 0 0
7:45 AM 1 94 13 11 22 340 3 13 45 20 8 2 34 53 29 5 662 0 1 0 1
8:00 AM 9 119 13 10 23 256 1 17 34 38 6 5 31 33 29 1 592 0 1 2 1
8:15 AM 5 127 14 5 26 333 1 15 34 42 6 3 34 33 48 7 703 3 1 1 2
8:30 AM 7 117 9 8 14 306 3 17 39 24 8 3 32 41 25 7 625 0 1 0 0
8:45 AM 10 117 6 15 18 230 2 12 38 13 13 10 23 43 33 3 546 1 1 0 0

Total Survey 40 822 82 76 161 2,467 14 112 284 183 67 26 233 306 251 32 4,910 4 5 3 4

Peak Hour Summary
7:30 AM   to   8:30 AM

Northbound Southbound Eastbound Westbound Pedestrians
Aurora Ave Aurora Ave N 155th St N 155th St Total Crosswalk

In Out Total HV In Out Total HV In Out Total HV In Out Total HV North South East West
Volume 512 1,419 1,931 33 1,357 736 2,093 54 293 182 475 10 439 264 703 16 2,601 3 3 3 4
%HV 6.4% 4.0% 3.4% 3.6% 4.3%
PHF 0.88 0.93 0.89 0.95 0.92

Northbound Southbound Eastbound Westbound
Aurora Ave Aurora Ave N 155th St N 155th St Total

L T R L T R L T R L T R
Volume 16 443 53 96 1,256 5 148 115 30 133 161 145 2,601

PHF 0.44 0.87 0.95 0.92 0.92 0.42 0.82 0.68 0.75 0.98 0.76 0.76 0.92

Rolling Hour Summary
7:00 AM   to   9:00 AM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start Aurora Ave Aurora Ave N 155th St N 155th St Interval Crosswalk
Time L T R HV L T R HV L T R HV L T R HV Total North South East West

7:00 AM 9 342 40 38 80 1,342 7 51 139 66 34 5 113 156 116 14 2,444 0 1 0 1
7:15 AM 15 394 43 37 88 1,280 5 57 150 92 36 10 117 159 122 13 2,501 0 2 2 2
7:30 AM 16 443 53 33 96 1,256 5 54 148 115 30 10 133 161 145 16 2,601 3 3 3 4
7:45 AM 22 457 49 34 85 1,235 8 62 152 124 28 13 131 160 131 20 2,582 3 4 3 4
8:00 AM 31 480 42 38 81 1,125 7 61 145 117 33 21 120 150 135 18 2,466 4 4 3 3
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5:00 PM   to   6:00 PM
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Total Vehicle Summary

Aurora Ave & N 155th St

4:00 PM   to   6:00 PM

15-Minute Interval Summary
4:00 PM   to   6:00 PM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start Aurora Ave Aurora Ave N 155th St N 155th St Interval Crosswalk
Time L T R HV L T R HV L T R HV L T R HV Total North South East West

4:00 PM 25 304 35 9 37 189 3 8 115 75 24 2 27 48 38 1 920 2 7 2 0
4:15 PM 37 322 47 8 27 226 3 13 92 62 39 6 28 49 32 3 964 0 10 3 5
4:30 PM 20 319 37 7 39 215 3 4 104 86 25 1 19 62 41 4 970 3 5 4 9
4:45 PM 36 332 51 6 28 223 1 7 104 70 25 1 28 42 38 0 978 3 4 4 2
5:00 PM 31 344 54 6 30 201 4 4 107 87 30 5 33 54 33 1 1,008 4 6 5 4
5:15 PM 37 302 51 10 31 183 4 9 130 76 28 3 30 45 41 1 958 0 10 2 1
5:30 PM 42 328 55 8 25 179 4 3 119 85 21 3 29 45 39 0 971 1 5 4 1
5:45 PM 38 301 41 3 35 179 4 3 137 98 28 1 34 52 41 1 988 1 4 1 5

Total Survey 266 2,552 371 57 252 1,595 26 51 908 639 220 22 228 397 303 11 7,757 14 51 25 27

Peak Hour Summary
5:00 PM   to   6:00 PM

Northbound Southbound Eastbound Westbound Pedestrians
Aurora Ave Aurora Ave N 155th St N 155th St Total Crosswalk

In Out Total HV In Out Total HV In Out Total HV In Out Total HV North South East West
Volume 1,624 975 2,599 27 879 1,922 2,801 19 946 360 1,306 12 476 668 1,144 3 3,925 6 25 12 11
%HV 1.7% 2.2% 1.3% 0.6% 1.6%
PHF 0.95 0.94 0.90 0.94 0.97

Northbound Southbound Eastbound Westbound
Aurora Ave Aurora Ave N 155th St N 155th St Total

L T R L T R L T R L T R
Volume 148 1,275 201 121 742 16 493 346 107 126 196 154 3,925

PHF 0.88 0.93 0.91 0.86 0.92 1.00 0.90 0.88 0.89 0.93 0.91 0.94 0.97

Rolling Hour Summary
4:00 PM   to   6:00 PM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start Aurora Ave Aurora Ave N 155th St N 155th St Interval Crosswalk
Time L T R HV L T R HV L T R HV L T R HV Total North South East West

4:00 PM 118 1,277 170 30 131 853 10 32 415 293 113 10 102 201 149 8 3,832 8 26 13 16
4:15 PM 124 1,317 189 27 124 865 11 28 407 305 119 13 108 207 144 8 3,920 10 25 16 20
4:30 PM 124 1,297 193 29 128 822 12 24 445 319 108 10 110 203 153 6 3,914 10 25 15 16
4:45 PM 146 1,306 211 30 114 786 13 23 460 318 104 12 120 186 151 2 3,915 8 25 15 8
5:00 PM 148 1,275 201 27 121 742 16 19 493 346 107 12 126 196 154 3 3,925 6 25 12 11
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Total Vehicle Summary

Aurora Ave & N 145th St

7:00 AM   to   9:00 AM

15-Minute Interval Summary
7:00 AM   to   9:00 AM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start Aurora Ave Aurora Ave N 145th St N 145th St Interval Crosswalk
Time L T R HV L T R HV L T R HV L T R HV Total North South East West

7:00 AM 3 50 17 2 61 227 15 9 9 130 13 7 43 58 34 15 660 3 9 4 2
7:15 AM 5 68 34 2 93 287 19 11 5 126 5 3 39 72 27 12 780 0 6 10 2
7:30 AM 5 73 29 3 71 267 15 11 11 132 14 2 66 70 26 10 779 1 6 2 1
7:45 AM 6 100 35 12 77 296 12 9 11 106 7 3 43 50 27 13 770 1 5 3 5
8:00 AM 17 105 37 11 73 224 19 14 11 135 15 3 64 104 32 8 836 1 6 5 2
8:15 AM 10 93 36 5 69 307 11 17 15 104 15 1 49 84 48 10 841 2 5 3 2
8:30 AM 10 88 35 7 65 264 10 9 16 122 18 5 60 105 31 9 824 2 3 2 3
8:45 AM 10 101 35 17 49 234 14 16 14 82 11 1 55 108 48 16 761 0 5 4 4

Total Survey 66 678 258 59 558 2,106 115 96 92 937 98 25 419 651 273 93 6,251 10 45 33 21

Peak Hour Summary
7:45 AM   to   8:45 AM

Northbound Southbound Eastbound Westbound Pedestrians
Aurora Ave Aurora Ave N 145th St N 145th St Total Crosswalk

In Out Total HV In Out Total HV In Out Total HV In Out Total HV North South East West
Volume 572 1,362 1,934 35 1,427 577 2,004 49 575 438 1,013 12 697 894 1,591 40 3,271 6 19 13 12
%HV 6.1% 3.4% 2.1% 5.7% 4.2%
PHF 0.90 0.92 0.89 0.87 0.97

Northbound Southbound Eastbound Westbound
Aurora Ave Aurora Ave N 145th St N 145th St Total

L T R L T R L T R L T R
Volume 43 386 143 284 1,091 52 53 467 55 216 343 138 3,271

PHF 0.63 0.92 0.97 0.92 0.89 0.68 0.83 0.86 0.76 0.84 0.82 0.72 0.97

Rolling Hour Summary
7:00 AM   to   9:00 AM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start Aurora Ave Aurora Ave N 145th St N 145th St Interval Crosswalk
Time L T R HV L T R HV L T R HV L T R HV Total North South East West

7:00 AM 19 291 115 19 302 1,077 61 40 36 494 39 15 191 250 114 50 2,989 5 26 19 10
7:15 AM 33 346 135 28 314 1,074 65 45 38 499 41 11 212 296 112 43 3,165 3 23 20 10
7:30 AM 38 371 137 31 290 1,094 57 51 48 477 51 9 222 308 133 41 3,226 5 22 13 10
7:45 AM 43 386 143 35 284 1,091 52 49 53 467 55 12 216 343 138 40 3,271 6 19 13 12
8:00 AM 47 387 143 40 256 1,029 54 56 56 443 59 10 228 401 159 43 3,262 5 19 14 11
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Total Vehicle Summary

Aurora Ave & N 145th St

4:00 PM   to   6:00 PM

15-Minute Interval Summary
4:00 PM   to   6:00 PM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start Aurora Ave Aurora Ave N 145th St N 145th St Interval Crosswalk
Time L T R HV L T R HV L T R HV L T R HV Total North South East West

4:00 PM 13 316 87 13 41 186 22 7 34 92 24 4 57 99 54 5 1,025 7 8 13 11
4:15 PM 18 316 71 3 56 208 16 11 37 100 21 4 50 110 52 9 1,055 2 1 4 8
4:30 PM 15 306 84 9 46 200 23 7 34 99 15 5 58 124 50 3 1,054 8 6 3 3
4:45 PM 20 338 58 7 49 241 25 7 48 83 23 1 47 121 49 2 1,102 5 6 5 4
5:00 PM 13 311 61 8 30 199 18 7 45 95 16 4 54 140 60 5 1,042 3 7 12 6
5:15 PM 12 357 62 12 48 233 24 4 35 113 20 3 54 119 54 1 1,131 9 7 17 10
5:30 PM 17 312 81 8 50 158 24 6 43 107 17 6 53 138 58 2 1,058 7 6 9 9
5:45 PM 15 316 76 2 39 192 24 2 41 106 21 3 66 117 63 4 1,076 8 7 6 4

Total Survey 123 2,572 580 62 359 1,617 176 51 317 795 157 30 439 968 440 31 8,543 49 48 69 55

Peak Hour Summary
4:45 PM   to   5:45 PM

Northbound Southbound Eastbound Westbound Pedestrians
Aurora Ave Aurora Ave N 145th St N 145th St Total Crosswalk

In Out Total HV In Out Total HV In Out Total HV In Out Total HV North South East West
Volume 1,642 1,115 2,757 35 1,099 1,710 2,809 24 645 671 1,316 14 947 837 1,784 10 4,333 24 26 43 29
%HV 2.1% 2.2% 2.2% 1.1% 1.9%
PHF 0.95 0.87 0.96 0.93 0.96

Northbound Southbound Eastbound Westbound
Aurora Ave Aurora Ave N 145th St N 145th St Total

L T R L T R L T R L T R
Volume 62 1,318 262 177 831 91 171 398 76 208 518 221 4,333

PHF 0.78 0.92 0.81 0.89 0.86 0.91 0.89 0.88 0.83 0.96 0.93 0.92 0.96

Rolling Hour Summary
4:00 PM   to   6:00 PM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start Aurora Ave Aurora Ave N 145th St N 145th St Interval Crosswalk
Time L T R HV L T R HV L T R HV L T R HV Total North South East West

4:00 PM 66 1,276 300 32 192 835 86 32 153 374 83 14 212 454 205 19 4,236 22 21 25 26
4:15 PM 66 1,271 274 27 181 848 82 32 164 377 75 14 209 495 211 19 4,253 18 20 24 21
4:30 PM 60 1,312 265 36 173 873 90 25 162 390 74 13 213 504 213 11 4,329 25 26 37 23
4:45 PM 62 1,318 262 35 177 831 91 24 171 398 76 14 208 518 221 10 4,333 24 26 43 29
5:00 PM 57 1,296 280 30 167 782 90 19 164 421 74 16 227 514 235 12 4,307 27 27 44 29
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Total Vehicle Summary

SR 99- Aurora Ave N & N 130th St

7:00 AM   to   9:00 AM

15-Minute Interval Summary
7:00 AM   to   9:00 AM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start SR 99- Aurora Ave N SR 99- Aurora Ave N N 130th St N 130th St Interval Crosswalk
Time L T R HV L T R HV L T R HV L T R HV Total North South East West

7:00 AM 8 60 17 9 23 245 13 12 11 92 10 7 31 42 9 10 561 13 1 1 3
7:15 AM 1 89 22 8 23 339 11 18 10 78 15 6 27 47 9 5 671 2 0 0 2
7:30 AM 3 78 35 8 25 307 15 13 20 109 17 6 34 58 17 13 718 8 1 0 5
7:45 AM 8 123 47 9 32 300 25 14 11 169 18 6 57 97 16 8 903 12 1 0 3
8:00 AM 11 92 24 13 29 267 14 15 18 93 20 5 39 76 17 4 700 4 1 1 3
8:15 AM 9 107 26 4 16 274 16 14 20 80 17 5 37 71 16 8 689 1 2 1 3
8:30 AM 11 93 23 10 25 278 27 9 23 78 23 7 34 75 19 8 709 4 1 0 7
8:45 AM 11 134 21 10 30 276 21 15 19 87 20 4 28 84 20 12 751 2 0 0 1

Total Survey 62 776 215 71 203 2,286 142 110 132 786 140 46 287 550 123 68 5,702 46 7 3 27

Peak Hour Summary
7:30 AM   to   8:30 AM

Northbound Southbound Eastbound Westbound Pedestrians
SR 99- Aurora Ave N SR 99- Aurora Ave N N 130th St N 130th St Total Crosswalk

In Out Total HV In Out Total HV In Out Total HV In Out Total HV North South East West
Volume 563 1,387 1,950 34 1,320 535 1,855 56 592 403 995 22 535 685 1,220 33 3,010 25 5 2 14
%HV 6.0% 4.2% 3.7% 6.2% 4.8%
PHF 0.79 0.92 0.75 0.79 0.83

Northbound Southbound Eastbound Westbound
SR 99- Aurora Ave N SR 99- Aurora Ave N N 130th St N 130th St Total

L T R L T R L T R L T R
Volume 31 400 132 102 1,148 70 69 451 72 167 302 66 3,010

PHF 0.70 0.81 0.70 0.80 0.93 0.70 0.86 0.67 0.90 0.73 0.78 0.97 0.83

Rolling Hour Summary
7:00 AM   to   9:00 AM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start SR 99- Aurora Ave N SR 99- Aurora Ave N N 130th St N 130th St Interval Crosswalk
Time L T R HV L T R HV L T R HV L T R HV Total North South East West

7:00 AM 20 350 121 34 103 1,191 64 57 52 448 60 25 149 244 51 36 2,853 35 3 1 13
7:15 AM 23 382 128 38 109 1,213 65 60 59 449 70 23 157 278 59 30 2,992 26 3 1 13
7:30 AM 31 400 132 34 102 1,148 70 56 69 451 72 22 167 302 66 33 3,010 25 5 2 14
7:45 AM 39 415 120 36 102 1,119 82 52 72 420 78 23 167 319 68 28 3,001 21 5 2 16
8:00 AM 42 426 94 37 100 1,095 78 53 80 338 80 21 138 306 72 32 2,849 11 4 2 14
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Tuesday, January 28, 2014
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Total Vehicle Summary

SR 99- Aurora Ave N & N 130th St

4:00 PM   to   6:00 PM

15-Minute Interval Summary
4:00 PM   to   6:00 PM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start SR 99- Aurora Ave N SR 99- Aurora Ave N N 130th St N 130th St Interval Crosswalk
Time L T R HV L T R HV L T R HV L T R HV Total North South East West

4:00 PM 19 323 40 9 30 229 27 11 40 60 17 9 47 101 37 6 970 19 5 7 13
4:15 PM 30 322 29 16 36 197 30 4 41 80 22 5 41 102 31 3 961 3 6 4 4
4:30 PM 17 363 36 13 29 197 20 6 29 63 11 3 41 88 27 4 921 12 3 4 7
4:45 PM 22 306 35 7 28 183 30 1 34 85 23 2 36 136 39 6 957 7 3 6 8
5:00 PM 23 325 20 7 39 192 23 6 39 69 20 4 47 107 38 2 942 0 3 1 0
5:15 PM 26 309 28 8 23 196 28 7 44 73 13 3 45 108 33 4 926 0 5 5 0
5:30 PM 24 316 36 5 28 214 22 3 32 73 22 2 41 120 34 3 962 0 7 3 0
5:45 PM 15 308 40 5 34 182 25 2 37 64 13 0 30 117 32 1 897 0 2 4 0

Total Survey 176 2,572 264 70 247 1,590 205 40 296 567 141 28 328 879 271 29 7,536 41 34 34 32

Peak Hour Summary
4:00 PM   to   5:00 PM

Northbound Southbound Eastbound Westbound Pedestrians
SR 99- Aurora Ave N SR 99- Aurora Ave N N 130th St N 130th St Total Crosswalk

In Out Total HV In Out Total HV In Out Total HV In Out Total HV North South East West
Volume 1,542 1,044 2,586 45 1,036 1,592 2,628 22 505 622 1,127 19 726 551 1,277 19 3,809 41 17 21 32
%HV 2.9% 2.1% 3.8% 2.6% 2.8%
PHF 0.93 0.91 0.88 0.86 0.98

Northbound Southbound Eastbound Westbound
SR 99- Aurora Ave N SR 99- Aurora Ave N N 130th St N 130th St Total

L T R L T R L T R L T R
Volume 88 1,314 140 123 806 107 144 288 73 165 427 134 3,809

PHF 0.73 0.90 0.88 0.85 0.88 0.89 0.88 0.85 0.79 0.88 0.78 0.86 0.98

Rolling Hour Summary
4:00 PM   to   6:00 PM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start SR 99- Aurora Ave N SR 99- Aurora Ave N N 130th St N 130th St Interval Crosswalk
Time L T R HV L T R HV L T R HV L T R HV Total North South East West

4:00 PM 88 1,314 140 45 123 806 107 22 144 288 73 19 165 427 134 19 3,809 41 17 21 32
4:15 PM 92 1,316 120 43 132 769 103 17 143 297 76 14 165 433 135 15 3,781 22 15 15 19
4:30 PM 88 1,303 119 35 119 768 101 20 146 290 67 12 169 439 137 16 3,746 19 14 16 15
4:45 PM 95 1,256 119 27 118 785 103 17 149 300 78 11 169 471 144 15 3,787 7 18 15 8
5:00 PM 88 1,258 124 25 124 784 98 18 152 279 68 9 163 452 137 10 3,727 0 17 13 0

TotalTotal
1,542
0.93 0.86
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Buses HV

NB #N/A #N/A

2,200 WB 1.6% 3.3%

2,200 EB 1.4% 2.6%

INTRS. 1.3% 3.1%

PHF = Peak Hour Factor

HV = Heavy Vehicles

COUNTED BY: DATE OF COUNT:

REDUCED BY: TIME OF COUNT:

REDUCTION DATE: WEATHER:

9:00 AM

Thu. 6/6/13

TO7:00 AM - 9:00 AM PEAK HOUR: 8:00 AM
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0.91

0

0

517

810

0

#N/A

0

SB

Sunny

Shoreline, WA

N 175th Street @ I-5 SB Ramps

0.93OUT

0.89Peds = 4

Fri. 6/7/13

CN

CN

7:00 AM - 9:00 AM

IN

PEAK HOUR  VOLUME

0

0

I-
5

 S
B

 O
n

-R
a

m
p

P
e

d
s
 =

 0

961

0

0

432

786 0

0

Peds = 5

TURNING MOVEMENTS DIAGRAM

N 175th Street

4.0%

897

INTERSECTION 0.7%

I-
5

 S
B

 O
ff
-R

a
m

p

529

0

429

N 175th Street

P
e

d
s
 =

 0

85

255

555

U-Turns

U-Turns

U-Turns

U-Turns



LOCATION: N 175th Street @ I-5 SB Ramps DATE OF COUNT: COUNTED BY: CN

Shoreline, WA TIME OF COUNT: 7:00 AM - 9:00 AM WEATHER: Sunny

TIME

INTERVAL INTERVAL

ENDING TOTALS

AT Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right

05:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

05:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

05:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

06:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

06:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

06:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

06:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

07:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

07:15 AM 1 0 3 0 13 1 35 2 0 0 0 0 0 0 0 13 8 0 74 105 0 0 5 4 0 0 89 146 463

07:30 AM 0 0 0 0 22 0 32 1 0 0 0 0 0 0 0 9 2 0 68 113 0 0 3 10 0 0 98 138 471

07:45 AM 1 0 1 0 11 0 29 1 0 0 0 0 0 0 0 10 6 0 85 119 0 0 6 2 0 0 118 110 472

08:00 AM 0 0 5 0 16 0 35 1 0 0 0 0 0 0 0 8 5 0 72 128 0 0 5 6 0 0 99 144 494

08:15 AM 1 1 1 0 19 0 73 1 0 0 0 0 0 0 0 4 5 0 70 145 0 0 3 5 0 0 119 138 564

08:30 AM 0 1 3 0 21 1 82 0 0 0 0 0 0 0 0 3 7 0 60 105 0 0 3 8 0 0 106 125 500

08:45 AM 1 1 7 0 24 0 64 0 0 0 0 0 0 0 0 3 5 0 66 142 0 0 2 5 0 0 105 118 519

09:00 AM 3 0 6 0 21 1 123 3 0 0 0 0 0 0 0 3 10 0 59 163 0 0 5 7 0 0 102 148 617

5 3 17 0 85 2 342 4 0 0 0 0 0 0 0 13 27 0 255 555 0 0 13 25 0 0 432 529 INTERSECTION

ALL MOVEMENTS 429 0 810 961 2200

% HV 4.0% #N/A 3.3% 2.6% 3.1%

% Buses 0.7% #N/A 1.6% 1.4% 1.3%

0.74 #N/A 0.91 0.93 0.89

PHF = Peak Hour Factor TO

REDUCED BY: CN DATE OF REDUCTION: 6/7/2013

Thu. 6/6/13

INTERSECTION TURNING MOVEMENTS REDUCTION SHEET

7:00 AM - 9:00 AM PEAK HOUR:

N 175th StreetN 175th Street

FROM NORTH ON

9:00 AM

FROM SOUTH ON FROM EAST ON FROM WEST ON

PEAK HOUR 

FACTOR

PEAK HOUR 

TOTALS

I-5 SB Off-Ramp I-5 SB On-Ramp

8:00 AM



Buses HV

NB #N/A #N/A

2,715 WB 1.1% 1.1%

2,715 EB 2.2% 1.5%

INTRS. 1.3% 1.3%

PHF = Peak Hour Factor

HV = Heavy Vehicles

COUNTED BY: DATE OF COUNT:

REDUCED BY: TIME OF COUNT:

REDUCTION DATE: WEATHER:

6:00 PM

Tue. 6/18/13

TO4:00 PM - 6:00 PM PEAK HOUR: 5:00 PM
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LOCATION: N 175th Street @ I-5 SB Ramps DATE OF COUNT: COUNTED BY: WW

Shoreline, WA TIME OF COUNT: 4:00 PM - 6:00 PM WEATHER: Sunny

TIME

INTERVAL INTERVAL

ENDING TOTALS

AT Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right

02:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

02:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

02:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

03:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

03:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

03:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

03:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

04:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

04:15 PM 0 1 2 0 39 1 67 2 0 0 0 0 0 0 0 1 4 0 37 191 0 0 3 4 0 0 194 78 607

04:30 PM 1 1 2 0 53 0 82 1 0 0 0 0 0 0 0 2 5 0 31 160 0 0 5 6 0 0 185 68 579

04:45 PM 0 1 8 0 57 1 80 2 0 0 0 0 0 0 0 2 3 0 27 185 0 0 7 6 0 0 185 77 612

05:00 PM 1 0 3 0 50 0 76 5 0 0 0 0 0 0 0 6 2 0 36 202 0 0 6 5 0 0 201 60 625

05:15 PM 3 0 3 0 54 0 88 1 0 0 0 0 0 0 0 2 5 0 23 227 0 0 6 5 0 0 208 78 678

05:30 PM 1 0 0 0 46 0 93 0 0 0 0 0 0 0 0 3 2 0 23 246 0 0 7 5 0 0 209 66 683

05:45 PM 2 0 3 0 44 0 95 1 0 0 0 0 0 0 0 3 1 0 25 240 0 0 6 2 0 0 218 60 682

06:00 PM 2 0 0 0 54 0 116 1 0 0 0 0 0 0 0 3 3 0 29 211 0 0 5 5 0 0 191 71 672

8 0 6 0 198 0 392 3 0 0 0 0 0 0 0 11 11 0 100 924 0 0 24 17 0 0 826 275 INTERSECTION

ALL MOVEMENTS 590 0 1024 1101 2715

% HV 1.0% #N/A 1.1% 1.5% 1.3%

% Buses 0.0% #N/A 2.2% 1.3%

0.87 #N/A 0.95 0.96 0.99

PHF = Peak Hour Factor TO

REDUCED BY: CN DATE OF REDUCTION: 6/18/2013

Tue. 6/18/13

INTERSECTION TURNING MOVEMENTS REDUCTION SHEET

4:00 PM - 6:00 PM PEAK HOUR:

N 175th StreetN 175th Street

FROM NORTH ON

6:00 PM

FROM SOUTH ON FROM EAST ON FROM WEST ON

PEAK HOUR 

FACTOR

PEAK HOUR 

TOTALS

I-5 SB Off-Ramp I-5 SB On-Ramp

5:00 PM

1.1%



Prepared for: David Evans & Associates, Inc.

      Traffic Count Consultants, Inc.
 Phone: (425) 861-8866     FAX: (425) 861-8877   E-Mail:  TC2inc@aol.com

WBE/DBE

Intersection: 5th Ave NE @ NE 130th Street Date of Count: Thurs 02/17/2011

Location: Seattle Checked By: LBP

Time From North on (SB) From South on (NB) From East on (WB) From West on (EB) Interval
Interval 5th Ave NE 5th Ave NE NE 130th St NE 130th St Total

Ending at T L S R T L S R T L S R T L S R

4:15 P 0 19 13 5 7 119 37 71 11 0 111 24 9 10 126 15 550

4:30 P 1 28 14 3 5 129 39 72 7 0 142 25 7 9 117 26 604

4:45 P 0 13 19 1 8 124 37 60 10 0 142 29 6 7 144 17 593

5:00 P 0 18 21 1 5 99 51 91 3 0 174 21 5 4 124 28 632

5:15 P 1 25 16 3 6 146 58 84 2 0 175 26 6 3 108 24 668

5:30 P 0 24 12 1 9 154 58 100 3 0 152 19 2 8 129 21 678

5:45 P 2 19 11 5 9 117 45 73 4 0 159 34 3 5 116 29 613

6:00 P 0 19 26 1 2 157 55 91 2 0 149 18 2 4 115 17 652

6:15 P 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

6:30 P 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

6:45 P 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

7:00 P 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total

Survey 4 165 132 20 51 1045 380 642 42 0 1204 196 40 50 979 177 4990

Peak Hour: 5:00 PM to 6:00 PM

Total 3 87 65 10 26 574 216 348 11 0 635 97 13 20 468 91 2611

Approach 162 1138 732 579 2611

%HV 1.9% 2.3% 1.5% 2.2% 2.0%

PHF 0.88 0.91 0.91 0.92 0.96

5th Ave NE
495

162 333

0 Bike
NE 130th St 10 65 87 2 Ped NE 130th St

97

1219 Ped 2 635 732

Bike 0 0 1635

1798 20 1 Bike

579 468 5:00 PM to 6:00 PM 1 Ped 903

91

PEDs across: N S E W Ped 2 574 216 348 2712  1.0 PHF Peak Hour Volume

INT  01 1 1 2 Bike 0 PHF %HV

INT 02 1 1 EB 0.92 2.2%

INT 03 4 7 2 6 19 156 1138 Check WB 0.91 1.5%

INT  04 1 1    In: 2611 NB 0.91 2.3%

INT  05 1 1 1294 Out: 2611 SB 0.88 1.9%

INT  06 1 1 5th Ave NE Intersection 0.96 2.0%

INT  07 1 1 Bicycles From: N S E W

INT  08 2 2 4 INT  01 1 1 2 Special Notes:
INT  09 0 INT  02 0
INT  10 0 INT  03 0
INT  11 0 INT  04 1 1 2
INT  12 0 INT  05 1 1

7 11 4 8 30 INT  06 0

INT  07 0
INT  08 0

1 2 2 0 5 TM20p11017



Buses HV

NB 1.2% 0.0%

699 WB 15.4% 0.0%

699 EB 2.1% 3.5%

INTRS. 1.3% 1.0%

PHF = Peak Hour Factor

HV = Heavy Vehicles

COUNTED BY: DATE OF COUNT:

REDUCED BY: TIME OF COUNT:

REDUCTION DATE: WEATHER:

9:00 AM

Wed. 6/12/13

TO7:00 AM - 9:00 AM PEAK HOUR: 8:00 AM
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LOCATION: 8th Avenue NW @ NW 200th Street DATE OF COUNT: COUNTED BY: CN

Shoreline, WA TIME OF COUNT: 7:00 AM - 9:00 AM WEATHER: Overcast

TIME

INTERVAL INTERVAL

ENDING TOTALS

AT Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right

05:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

05:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

05:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

06:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

06:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

06:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

06:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

07:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

07:15 AM 0 0 0 0 0 76 0 0 0 1 0 1 21 1 0 0 0 0 1 0 0 0 0 0 0 5 1 23 129

07:30 AM 0 0 0 0 1 66 1 1 1 0 0 4 32 0 0 0 0 0 0 1 0 1 0 0 0 3 0 29 137

07:45 AM 0 2 1 0 1 84 2 4 0 0 0 5 29 0 2 0 0 0 1 0 1 0 0 0 0 1 2 29 155

08:00 AM 0 1 0 0 1 69 6 1 0 4 0 10 50 0 0 0 0 0 1 1 0 0 1 0 0 3 3 19 163

08:15 AM 0 0 0 0 1 81 2 4 0 0 0 12 41 0 0 0 0 0 0 1 0 1 1 3 0 2 3 32 175

08:30 AM 0 0 1 0 1 63 4 4 0 0 0 11 60 0 1 0 0 0 1 4 0 0 1 1 0 3 0 29 176

08:45 AM 0 0 0 0 0 50 6 4 1 0 0 11 34 0 1 1 0 0 1 2 1 2 1 1 0 3 1 16 125

09:00 AM 0 1 1 0 1 75 18 3 2 0 0 34 40 0 0 1 0 0 1 2 0 0 0 0 0 8 3 41 223

0 1 2 0 3 269 30 15 3 0 0 68 175 0 2 2 0 0 3 9 1 3 3 5 0 16 7 118 INTERSECTION

ALL MOVEMENTS 302 243 13 141 699

% HV 0.7% 0.0% 0.0% 3.5% 1.0%

% Buses 0.3% 1.2% 2.1% 1.3%

0.80 0.82 0.65 0.68 0.78

PHF = Peak Hour Factor TO

REDUCED BY: CN DATE OF REDUCTION: 6/12/2013

Wed. 6/12/13

INTERSECTION TURNING MOVEMENTS REDUCTION SHEET

7:00 AM - 9:00 AM PEAK HOUR:

NW 200th StreetNW 200th Street

FROM NORTH ON

9:00 AM

FROM SOUTH ON FROM EAST ON FROM WEST ON

PEAK HOUR 

FACTOR

PEAK HOUR 

TOTALS

8th Avenue NW 8th Avenue NW

8:00 AM

15.4%



Buses HV

NB 0.0% 1.4%

827 WB 0.0% 0.0%

827 EB 0.0% 1.8%

INTRS. 0.1% 1.2%

PHF = Peak Hour Factor

HV = Heavy Vehicles

COUNTED BY: DATE OF COUNT:

REDUCED BY: TIME OF COUNT:

REDUCTION DATE: WEATHER:
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LOCATION: 8th Avenue NW @ NW 200th Street DATE OF COUNT: COUNTED BY: LJ

Shoreline, WA TIME OF COUNT: 4:00 PM - 6:00 PM WEATHER: Sunny

TIME

INTERVAL INTERVAL

ENDING TOTALS

AT Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right

02:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

02:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

02:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

03:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

03:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

03:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

03:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

04:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

04:15 PM 0 0 0 0 5 47 9 1 0 1 0 16 82 0 0 1 0 0 0 2 2 0 0 1 0 7 0 16 186

04:30 PM 0 0 0 0 1 57 5 0 0 1 0 18 69 5 0 0 0 0 1 3 0 0 0 0 0 6 1 22 188

04:45 PM 0 0 0 0 1 43 3 0 0 0 0 17 76 2 0 0 0 0 2 1 0 0 0 0 0 5 3 14 167

05:00 PM 0 0 1 0 0 52 6 0 0 2 0 23 105 1 0 0 0 0 1 0 3 0 0 0 0 2 0 6 199

05:15 PM 0 1 1 0 1 47 8 1 0 0 0 18 105 2 0 0 0 0 0 2 2 0 0 0 0 3 0 10 198

05:30 PM 0 0 0 0 2 65 6 1 0 0 0 15 122 1 0 0 0 0 0 1 2 0 0 1 0 8 0 13 235

05:45 PM 0 0 0 0 0 54 3 2 0 5 0 20 103 2 0 0 0 0 0 0 0 0 0 0 0 3 0 10 195

06:00 PM 1 0 1 0 1 49 3 1 0 0 0 21 80 0 0 0 0 0 1 1 0 0 0 0 0 2 1 14 173

0 1 2 0 3 218 23 4 0 7 0 76 435 6 0 0 0 0 1 3 7 0 0 1 0 16 0 39 INTERSECTION

ALL MOVEMENTS 244 517 11 55 827

% HV 0.8% 1.4% 0.0% 1.8% 1.2%

% Buses 0.4% 0.0% 0.0% 0.1%

0.84 0.94 0.69 0.65 0.88

PHF = Peak Hour Factor TO

REDUCED BY: CN DATE OF REDUCTION: 6/12/2013

4:45 PM

0.0%

PEAK HOUR 

TOTALS

8th Avenue NW 8th Avenue NW

Wed. 6/12/13

INTERSECTION TURNING MOVEMENTS REDUCTION SHEET

4:00 PM - 6:00 PM PEAK HOUR:

NW 200th StreetNW 200th Street

FROM NORTH ON

5:45 PM

FROM SOUTH ON FROM EAST ON FROM WEST ON

PEAK HOUR 

FACTOR



Buses HV

NB 2.8% 0.0%

459 WB 5.8% 1.2%

459 EB 0.0% 6.7%

INTRS. 2.0% 0.9%

PHF = Peak Hour Factor

HV = Heavy Vehicles

COUNTED BY: DATE OF COUNT:

REDUCED BY: TIME OF COUNT:

REDUCTION DATE: WEATHER:

Peds = 2
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LOCATION: 3rd Avenue NW @ NW 200th Street DATE OF COUNT: COUNTED BY: RN

Shoreline, WA TIME OF COUNT: 7:00 AM - 9:00 AM WEATHER: Rainy

TIME

INTERVAL INTERVAL

ENDING TOTALS

AT Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right

05:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

05:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

05:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

06:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

06:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

06:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

06:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

07:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

07:15 AM 0 0 0 0 2 27 0 0 1 0 0 1 17 5 1 1 0 0 3 2 1 0 0 0 0 0 1 1 60

07:30 AM 0 0 0 0 3 33 0 2 2 0 0 0 26 8 2 2 0 0 11 2 2 2 0 0 0 0 3 0 88

07:45 AM 0 0 1 0 1 29 0 0 2 0 0 0 10 4 1 1 1 0 6 0 0 0 0 0 0 0 0 1 51

08:00 AM 0 0 1 0 10 54 0 0 0 0 0 0 23 19 0 2 0 0 7 3 6 0 0 0 0 1 0 1 124

08:15 AM 1 0 0 0 17 62 0 0 2 0 0 1 28 26 0 2 0 0 27 3 11 2 0 1 0 0 7 2 184

08:30 AM 1 0 0 0 3 39 0 0 0 0 0 1 17 14 0 0 0 0 18 1 4 4 0 0 0 0 3 0 100

08:45 AM 0 0 1 0 5 23 0 1 1 0 0 0 13 3 0 1 0 0 2 1 2 6 0 0 0 0 1 0 50

09:00 AM 0 2 0 0 2 27 0 0 5 1 0 1 16 7 0 1 0 0 8 3 2 0 0 0 0 1 3 0 70

2 0 2 0 31 184 0 0 4 0 0 2 78 63 1 5 1 0 58 7 21 6 0 1 0 1 10 4 INTERSECTION

ALL MOVEMENTS 215 143 86 15 459

% HV 0.9% 0.0% 1.2% 6.7% 0.9%

% Buses 0.0% 2.8% 5.8% 0.0% 2.0%

0.68 0.65 0.52 0.42 0.62

PHF = Peak Hour Factor TO

REDUCED BY: CN DATE OF REDUCTION: 5/29/2013

7:30 AM

PEAK HOUR 

TOTALS

3rd Avenue NW 3rd Avenue NW

Wed. 5/29/13

INTERSECTION TURNING MOVEMENTS REDUCTION SHEET

7:00 AM - 9:00 AM PEAK HOUR:

NW 200th StreetNW 200th Street

FROM NORTH ON

8:30 AM

FROM SOUTH ON FROM EAST ON FROM WEST ON

PEAK HOUR 

FACTOR



Buses HV

NB 1.6% 0.8%

500 WB 2.5% 0.0%

500 EB 0.0% 12.5%

INTRS. 1.6% 0.6%

PHF = Peak Hour Factor

HV = Heavy Vehicles

COUNTED BY: DATE OF COUNT:

REDUCED BY: TIME OF COUNT:

REDUCTION DATE: WEATHER:

5:15 PM

Thu. 6/6/13

TO4:00 PM - 6:00 PM PEAK HOUR: 4:15 PM
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LOCATION: 3rd Avenue NW @ NW 200th Street DATE OF COUNT: COUNTED BY: WW

Shoreline, WA TIME OF COUNT: 4:00 PM - 6:00 PM WEATHER: Sunny

TIME

INTERVAL INTERVAL

ENDING TOTALS

AT Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right

02:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

02:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

02:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

03:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

03:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

03:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

03:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

04:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

04:15 PM 2 0 0 0 2 24 0 0 1 3 0 2 38 9 0 0 0 0 12 2 11 0 0 0 0 0 3 0 103

04:30 PM 0 0 0 0 3 33 1 1 1 1 0 0 39 10 0 2 0 0 18 2 9 0 0 1 0 0 2 1 118

04:45 PM 1 0 0 0 2 24 0 2 1 1 0 0 65 22 0 0 0 0 21 6 4 0 0 0 0 0 0 1 145

05:00 PM 1 0 0 0 1 31 1 0 0 0 0 3 44 6 0 0 0 0 18 4 4 0 0 0 0 1 0 1 114

05:15 PM 0 1 0 0 2 21 1 0 2 0 0 0 53 12 0 1 0 0 20 1 11 0 0 0 0 0 1 1 123

05:30 PM 2 0 0 0 0 21 0 0 0 0 0 0 57 11 0 0 0 0 14 3 5 0 0 0 0 0 0 0 111

05:45 PM 0 0 0 0 1 32 0 0 1 0 0 2 54 11 2 0 0 0 19 2 16 0 0 0 0 0 2 1 140

06:00 PM 1 0 0 0 1 32 0 0 1 0 0 2 36 10 1 1 0 0 21 3 6 2 0 0 0 0 3 3 117

2 1 0 0 8 109 3 3 4 2 0 3 201 50 0 3 0 0 77 13 28 0 0 1 0 1 3 4 INTERSECTION

ALL MOVEMENTS 120 254 118 8 500

% HV 0.0% 0.8% 0.0% 12.5% 0.6%

% Buses 0.8% 1.6% 2.5% 0.0% 1.6%

0.81 0.73 0.92 0.67 0.86

PHF = Peak Hour Factor TO

REDUCED BY: CN DATE OF REDUCTION: 6/7/2013

Thu. 6/6/13

INTERSECTION TURNING MOVEMENTS REDUCTION SHEET

4:00 PM - 6:00 PM PEAK HOUR:

NW 200th StreetNW 200th Street

FROM NORTH ON

5:15 PM

FROM SOUTH ON FROM EAST ON FROM WEST ON

PEAK HOUR 

FACTOR

PEAK HOUR 

TOTALS

3rd Avenue NW 3rd Avenue NW

4:15 PM



Buses HV

NB 0.0% 0.8%

533 WB 3.7% 5.6%

533 EB 4.0% 1.0%

INTRS. 1.1% 1.7%

PHF = Peak Hour Factor

HV = Heavy Vehicles

COUNTED BY: DATE OF COUNT:

REDUCED BY: TIME OF COUNT:

REDUCTION DATE: WEATHER:

8:30 AM

Wed. 5/22/13

TO7:00 AM - 9:00 AM PEAK HOUR: 7:30 AM
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LOCATION: Fremont Avenue N @ N 200th Street DATE OF COUNT: COUNTED BY: RN

Shoreline, WA TIME OF COUNT: 7:00 AM - 9:00 AM WEATHER: Overcast

TIME

INTERVAL INTERVAL

ENDING TOTALS

AT Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right

05:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

05:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

05:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

06:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

06:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

06:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

06:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

07:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

07:15 AM 0 0 0 0 6 62 2 2 0 0 0 0 9 5 0 0 0 0 3 3 3 0 0 0 0 0 11 6 110

07:30 AM 4 0 0 0 3 60 4 0 1 1 0 1 8 4 0 2 1 0 5 5 2 1 0 0 0 0 10 6 108

07:45 AM 1 0 0 0 3 62 1 0 0 0 0 4 16 2 0 2 0 0 2 2 3 0 3 0 0 2 9 4 110

08:00 AM 0 0 0 0 2 48 4 1 0 0 0 7 16 9 0 0 3 0 1 9 2 1 0 0 0 0 17 4 119

08:15 AM 0 0 1 0 4 56 10 0 0 1 0 12 21 10 0 0 0 0 5 8 2 0 1 1 0 5 24 11 168

08:30 AM 2 0 3 0 5 52 7 1 0 0 0 2 19 7 1 0 0 0 4 12 4 1 0 0 0 0 21 3 136

08:45 AM 0 0 2 0 3 26 1 0 0 0 0 2 19 3 0 2 0 0 1 4 3 0 2 0 0 1 3 3 69

09:00 AM 0 0 1 0 4 35 1 5 1 2 0 5 18 6 0 0 1 0 4 11 1 3 2 2 0 2 11 8 106

3 0 4 0 14 218 22 2 0 1 0 25 72 28 1 2 3 0 12 31 11 2 4 1 0 7 71 22 INTERSECTION

ALL MOVEMENTS 254 125 54 100 533

% HV 1.6% 0.8% 5.6% 1.0% 1.7%

% Buses 0.0% 0.0% 3.7% 4.0% 1.1%

0.91 0.73 0.68 0.63 0.79

PHF = Peak Hour Factor TO

REDUCED BY: CN DATE OF REDUCTION: 5/22/2013

Wed. 5/22/13

INTERSECTION TURNING MOVEMENTS REDUCTION SHEET

7:00 AM - 9:00 AM PEAK HOUR:

N 200th StreetN 200th Street

FROM NORTH ON

8:30 AM

FROM SOUTH ON FROM EAST ON FROM WEST ON

PEAK HOUR 

FACTOR

PEAK HOUR 

TOTALS

Fremont Avenue N Fremont Avenue N

7:30 AM



Buses HV

NB 0.0% 0.2%

878 WB 1.1% 0.0%

878 EB 3.1% 2.0%

INTRS. 0.7% 0.3%

PHF = Peak Hour Factor

HV = Heavy Vehicles

COUNTED BY: DATE OF COUNT:

REDUCED BY: TIME OF COUNT:

REDUCTION DATE: WEATHER:
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LOCATION: Fremont Avenue N @ N 200th Street DATE OF COUNT: COUNTED BY: SW

Shoreline, WA TIME OF COUNT: 4:00 PM - 6:00 PM WEATHER: Overcast

TIME

INTERVAL INTERVAL

ENDING TOTALS

AT Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right

02:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

02:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

02:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

03:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

03:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

03:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

03:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

04:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

04:15 PM 0 0 0 0 3 43 2 0 0 1 0 10 74 10 0 0 0 0 8 37 14 1 2 0 0 1 15 2 219

04:30 PM 1 0 0 0 4 36 1 0 0 1 0 14 66 11 0 1 0 0 8 23 9 1 0 0 0 0 16 4 192

04:45 PM 2 0 0 0 3 30 2 2 0 1 0 7 76 28 0 1 1 0 12 31 10 3 1 2 0 1 16 1 217

05:00 PM 2 0 1 0 5 44 5 0 2 0 0 12 61 12 0 0 0 0 6 29 15 2 0 0 0 1 9 3 202

05:15 PM 1 1 0 0 2 32 2 0 0 0 0 7 85 15 0 1 0 0 13 23 20 1 2 0 0 3 16 3 221

05:30 PM 0 0 0 0 5 33 0 0 0 0 0 9 95 17 0 0 0 0 6 21 12 0 0 1 0 3 20 7 228

05:45 PM 2 0 0 0 3 30 3 3 0 0 0 17 76 17 0 0 0 0 5 30 10 1 1 0 0 0 10 6 207

06:00 PM 0 0 0 0 2 31 6 1 0 1 0 9 85 15 0 1 0 0 9 18 17 1 0 1 0 2 21 7 222

3 1 0 0 12 126 11 4 0 1 0 42 341 64 0 2 0 0 33 92 59 3 3 2 0 8 67 23 INTERSECTION

ALL MOVEMENTS 149 447 184 98 878

% HV 0.0% 0.2% 0.0% 2.0% 0.3%

% Buses 0.7% 0.0% 1.1% 3.1% 0.7%

0.96 0.92 0.82 0.82 0.96

PHF = Peak Hour Factor TO

REDUCED BY: CN DATE OF REDUCTION: 5/31/2013

5:00 PM

PEAK HOUR 

TOTALS

Fremont Avenue N Fremont Avenue N

Thu. 5/30/13

INTERSECTION TURNING MOVEMENTS REDUCTION SHEET

4:00 PM - 6:00 PM PEAK HOUR:

N 200th StreetN 200th Street

FROM NORTH ON

6:00 PM

FROM SOUTH ON FROM EAST ON FROM WEST ON

PEAK HOUR 

FACTOR



     Peak Hour Summary

7:30 AM   to   8:30 AM
Tuesday, April 30, 2013
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Total Vehicle Summary

Aurora Ave & N 200th St

7:00 AM   to   9:00 AM

15-Minute Interval Summary
7:00 AM   to   9:00 AM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start Aurora Ave Aurora Ave N 200th St N 200th St Interval Crosswalk
Time L T R HV L T R HV L T R HV L T R HV Total North South East West

7:00 AM 3 64 19 6 10 405 7 8 5 21 3 2 8 5 2 6 552 3 2 1 3
7:15 AM 5 78 11 10 20 405 4 16 4 25 2 0 7 16 4 12 581 1 2 0 5
7:30 AM 1 99 9 3 12 436 12 11 7 17 4 2 16 9 2 10 624 4 2 1 8
7:45 AM 1 109 19 5 11 371 13 15 8 42 4 2 18 15 9 8 620 0 2 0 6
8:00 AM 10 105 10 11 13 406 5 19 14 33 9 2 18 7 9 9 639 5 2 0 5
8:15 AM 4 102 11 4 10 362 9 11 13 37 14 1 16 15 9 6 602 0 0 0 2
8:30 AM 4 117 15 10 11 314 14 10 9 24 6 3 15 4 7 7 540 3 1 0 2
8:45 AM 4 115 16 11 21 342 8 13 11 32 5 1 23 17 3 6 597 1 0 0 0

Total Survey 32 789 110 60 108 3,041 72 103 71 231 47 13 121 88 45 64 4,755 17 11 2 31

Peak Hour Summary
7:30 AM   to   8:30 AM

Northbound Southbound Eastbound Westbound Pedestrians
Aurora Ave Aurora Ave N 200th St N 200th St Total Crosswalk

In Out Total HV In Out Total HV In Out Total HV In Out Total HV North South East West
Volume 480 1,674 2,154 23 1,660 486 2,146 56 202 101 303 7 143 224 367 33 2,485 9 6 1 21
%HV 4.8% 3.4% 3.5% 23.1% 4.8%
PHF 0.93 0.90 0.79 0.85 0.97

Northbound Southbound Eastbound Westbound
Aurora Ave Aurora Ave N 200th St N 200th St Total

L T R L T R L T R L T R
Volume 16 415 49 46 1,575 39 42 129 31 68 46 29 2,485

PHF 0.40 0.95 0.64 0.88 0.90 0.75 0.75 0.77 0.55 0.94 0.77 0.81 0.97

Rolling Hour Summary
7:00 AM   to   9:00 AM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start Aurora Ave Aurora Ave N 200th St N 200th St Interval Crosswalk
Time L T R HV L T R HV L T R HV L T R HV Total North South East West

7:00 AM 10 350 58 24 53 1,617 36 50 24 105 13 6 49 45 17 36 2,377 8 8 2 22
7:15 AM 17 391 49 29 56 1,618 34 61 33 117 19 6 59 47 24 39 2,464 10 8 1 24
7:30 AM 16 415 49 23 46 1,575 39 56 42 129 31 7 68 46 29 33 2,485 9 6 1 21
7:45 AM 19 433 55 30 45 1,453 41 55 44 136 33 8 67 41 34 30 2,401 8 5 0 15
8:00 AM 22 439 52 36 55 1,424 36 53 47 126 34 7 72 43 28 28 2,378 9 3 0 9
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     Peak Hour Summary

4:15 PM   to   5:15 PM
Tuesday, April 30, 2013
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Total Vehicle Summary

Aurora Ave & N 200th St

4:00 PM   to   6:00 PM

15-Minute Interval Summary
4:00 PM   to   6:00 PM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start Aurora Ave Aurora Ave N 200th St N 200th St Interval Crosswalk
Time L T R HV L T R HV L T R HV L T R HV Total North South East West

4:00 PM 6 293 46 13 36 166 8 5 19 26 6 2 39 33 31 3 709 3 6 6 3
4:15 PM 8 339 47 8 16 208 15 7 15 30 4 0 39 27 32 5 780 3 3 1 3
4:30 PM 7 289 45 9 25 201 14 9 15 35 9 1 36 47 28 8 751 3 3 1 5
4:45 PM 5 325 39 11 22 274 4 5 22 27 6 1 34 23 39 5 820 8 9 3 11
5:00 PM 12 309 34 11 16 236 10 7 12 27 6 1 41 38 24 6 765 0 5 1 0
5:15 PM 12 274 34 8 30 208 5 4 17 31 6 4 46 49 30 5 742 0 4 2 0
5:30 PM 7 330 32 10 28 210 10 3 13 30 4 1 36 28 39 6 767 4 6 2 1
5:45 PM 8 292 43 6 23 196 7 3 15 27 3 1 44 31 38 7 727 0 4 2 0

Total Survey 65 2,451 320 76 196 1,699 73 43 128 233 44 11 315 276 261 45 6,061 21 40 18 23

Peak Hour Summary
4:15 PM   to   5:15 PM

Northbound Southbound Eastbound Westbound Pedestrians
Aurora Ave Aurora Ave N 200th St N 200th St Total Crosswalk

In Out Total HV In Out Total HV In Out Total HV In Out Total HV North South East West
Volume 1,459 1,094 2,553 39 1,041 1,449 2,490 28 208 210 418 3 408 363 771 24 3,116 14 20 6 19
%HV 2.7% 2.7% 1.4% 5.9% 3.0%
PHF 0.93 0.87 0.88 0.92 0.95

Northbound Southbound Eastbound Westbound
Aurora Ave Aurora Ave N 200th St N 200th St Total

L T R L T R L T R L T R
Volume 32 1,262 165 79 919 43 64 119 25 150 135 123 3,116

PHF 0.67 0.93 0.88 0.79 0.84 0.72 0.73 0.85 0.69 0.91 0.72 0.79 0.95

Rolling Hour Summary
4:00 PM   to   6:00 PM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start Aurora Ave Aurora Ave N 200th St N 200th St Interval Crosswalk
Time L T R HV L T R HV L T R HV L T R HV Total North South East West

4:00 PM 26 1,246 177 41 99 849 41 26 71 118 25 4 148 130 130 21 3,060 17 21 11 22
4:15 PM 32 1,262 165 39 79 919 43 28 64 119 25 3 150 135 123 24 3,116 14 20 6 19
4:30 PM 36 1,197 152 39 93 919 33 25 66 120 27 7 157 157 121 24 3,078 11 21 7 16
4:45 PM 36 1,238 139 40 96 928 29 19 64 115 22 7 157 138 132 22 3,094 12 24 8 12
5:00 PM 39 1,205 143 35 97 850 32 17 57 115 19 7 167 146 131 24 3,001 4 19 7 1
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Buses HV

NB 1.1% 0.7%

748 WB 1.4% 0.0%

748 EB 0.0% 0.0%

INTRS. 0.9% 0.7%

PHF = Peak Hour Factor

HV = Heavy Vehicles

COUNTED BY: DATE OF COUNT:

REDUCED BY: TIME OF COUNT:

REDUCTION DATE: WEATHER:

Peds = 0

TURNING MOVEMENTS DIAGRAM
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0.50OUT

0.86Peds = 4

Wed. 6/5/13

CN

CN

7:00 AM - 9:00 AM

IN

PEAK HOUR  VOLUME

0

8:30 AM

Wed. 6/5/13

TO7:00 AM - 9:00 AM PEAK HOUR: 7:30 AM

0 346

PHF

0.81

0.54

0

0

161
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34

0.87U-Turns

U-Turns

U-Turns

U-Turns



LOCATION: 8th Avenue NW @ NW 195th Street DATE OF COUNT: COUNTED BY: CN

Shoreline, WA TIME OF COUNT: 7:00 AM - 9:00 AM WEATHER: Sunny

TIME

INTERVAL INTERVAL

ENDING TOTALS

AT Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right

05:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

05:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

05:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

06:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

06:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

06:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

06:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

07:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

07:15 AM 0 0 2 0 5 95 0 0 0 0 0 0 24 7 0 0 0 0 4 0 3 0 0 0 0 0 0 0 138

07:30 AM 0 2 0 0 11 101 0 0 3 0 0 0 37 27 0 2 0 0 7 0 4 1 0 0 0 0 0 0 187

07:45 AM 0 0 0 0 9 115 0 1 0 1 0 0 32 10 0 0 0 0 6 0 5 0 0 0 0 0 0 1 178

08:00 AM 0 0 1 0 12 71 0 1 0 0 0 0 48 27 0 0 0 0 6 0 5 0 0 0 0 1 0 1 171

08:15 AM 0 2 1 0 9 81 0 2 0 0 0 0 34 39 0 0 0 0 11 0 7 2 0 0 0 0 0 1 182

08:30 AM 0 1 1 0 27 79 0 0 3 1 0 0 49 28 0 1 0 0 17 0 17 0 0 0 0 0 0 0 217

08:45 AM 0 2 0 0 4 56 0 2 1 0 0 0 48 19 0 3 0 0 8 0 5 3 0 0 0 0 1 0 141

09:00 AM 0 0 3 0 9 81 0 0 4 1 0 0 78 12 0 3 0 0 11 0 14 1 0 0 0 0 0 0 205

0 3 3 0 57 346 0 4 3 2 0 0 163 104 0 1 0 0 40 0 34 2 0 0 0 1 0 3 INTERSECTION

ALL MOVEMENTS 403 267 74 4 748

% HV 0.7% 0.7% 0.0% 0.0% 0.7%

% Buses 0.7% 1.1% 1.4% 0.0% 0.9%

0.81 0.87 0.54 0.50 0.86

PHF = Peak Hour Factor TO

REDUCED BY: CN DATE OF REDUCTION: 6/5/2013

7:30 AM

PEAK HOUR 

TOTALS

8th Avenue NW 8th Avenue NW

Wed. 6/5/13

INTERSECTION TURNING MOVEMENTS REDUCTION SHEET

7:00 AM - 9:00 AM PEAK HOUR:

NW 195th StreetNW 195th Street

FROM NORTH ON

8:30 AM

FROM SOUTH ON FROM EAST ON FROM WEST ON

PEAK HOUR 

FACTOR



Buses HV

NB 0.0% 1.6%

850 WB 0.0% 0.0%

850 EB 0.0% 0.0%

INTRS. 0.1% 0.9%

PHF = Peak Hour Factor

HV = Heavy Vehicles

COUNTED BY: DATE OF COUNT:

REDUCED BY: TIME OF COUNT:

REDUCTION DATE: WEATHER:

5:45 PM

Wed. 6/12/13

TO4:00 PM - 6:00 PM PEAK HOUR: 4:45 PM

1 220

PHF

0.93

0.87

0

0

65

111

55

0.93

507

SB

Sunny

Shoreline, WA

8th Avenue NW @ NW 195th Street

0.38OUT

0.94Peds = 0

Wed. 6/12/13
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JH

4:00 PM - 6:00 PM
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LOCATION: 8th Avenue NW @ NW 195th Street DATE OF COUNT: COUNTED BY: JH

Shoreline, WA TIME OF COUNT: 4:00 PM - 6:00 PM WEATHER: Sunny

TIME

INTERVAL INTERVAL

ENDING TOTALS

AT Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right

02:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

02:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

02:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

03:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

03:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

03:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

03:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

04:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

04:15 PM 0 1 0 0 8 41 0 2 0 1 0 0 59 13 0 0 0 0 14 4 6 0 0 0 0 0 0 0 145

04:30 PM 0 0 0 0 5 73 0 0 0 1 0 0 86 17 1 0 0 0 9 0 11 0 0 0 0 1 0 0 202

04:45 PM 0 0 0 0 5 60 0 2 0 0 0 0 83 15 0 0 0 0 10 1 9 0 0 0 0 0 1 0 184

05:00 PM 2 0 0 0 1 62 1 0 0 2 0 0 119 15 0 0 0 0 13 0 14 0 0 0 0 1 1 0 227

05:15 PM 0 1 0 0 5 45 0 0 0 2 0 0 110 9 2 0 0 0 8 0 13 0 0 0 0 0 0 0 190

05:30 PM 0 0 0 0 5 59 0 0 0 0 0 0 114 11 0 0 0 0 17 3 11 0 0 0 0 0 0 0 220

05:45 PM 0 0 0 0 5 54 0 0 0 4 0 1 107 13 2 0 0 0 15 0 17 0 0 0 0 1 0 0 213

06:00 PM 1 1 1 0 4 66 0 0 0 0 0 0 92 9 0 0 0 0 11 0 11 0 0 0 0 1 1 0 195

2 1 0 0 16 220 1 0 0 8 0 1 450 48 4 0 0 0 53 3 55 0 0 0 0 2 1 0 INTERSECTION

ALL MOVEMENTS 237 499 111 3 850

% HV 0.0% 1.6% 0.0% 0.0% 0.9%

% Buses 0.4% 0.0% 0.0% 0.0% 0.1%

0.93 0.93 0.87 0.38 0.94

PHF = Peak Hour Factor TO

REDUCED BY: CN DATE OF REDUCTION: 6/12/2013

Wed. 6/12/13

INTERSECTION TURNING MOVEMENTS REDUCTION SHEET

4:00 PM - 6:00 PM PEAK HOUR:

NW 195th StreetNW 195th Street

FROM NORTH ON

5:45 PM

FROM SOUTH ON FROM EAST ON FROM WEST ON

PEAK HOUR 

FACTOR

PEAK HOUR 

TOTALS

8th Avenue NW 8th Avenue NW

4:45 PM



Buses HV

NB 8.1% 0.7%

763 WB 7.6% 1.7%

763 EB 3.3% 0.0%

INTRS. 4.3% 0.8%

PHF = Peak Hour Factor

HV = Heavy Vehicles

COUNTED BY: DATE OF COUNT:

REDUCED BY: TIME OF COUNT:

REDUCTION DATE: WEATHER:

8:30 AM

Wed. 5/29/13

TO7:00 AM - 9:00 AM PEAK HOUR: 7:30 AM

20 209

PHF

0.79

0.66

0

0
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27

0.83

177

SB

Rainy

Shoreline, WA

3rd Avenue NW @ NW 195th Street

0.82OUT

0.81Peds = 27

Wed. 5/29/13
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7:00 AM - 9:00 AM
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U-Turns 



LOCATION: 3rd Avenue NW @ NW 195th Street DATE OF COUNT: COUNTED BY: CN

Shoreline, WA TIME OF COUNT: 7:00 AM - 9:00 AM WEATHER: Rainy

TIME

INTERVAL INTERVAL

ENDING TOTALS

AT Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right

05:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

05:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

05:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

06:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

06:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

06:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

06:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

07:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

07:15 AM 0 0 0 0 4 33 3 1 1 0 0 3 15 4 0 0 0 0 3 5 0 1 0 0 0 2 3 24 99

07:30 AM 0 1 0 0 6 47 5 0 1 2 0 6 21 7 0 0 1 0 7 9 0 2 0 1 0 3 6 27 144

07:45 AM 0 2 2 0 6 53 2 3 2 0 0 4 19 3 1 0 0 0 3 7 1 0 1 0 0 5 14 7 124

08:00 AM 0 2 1 0 38 38 3 2 3 0 0 3 36 6 0 3 1 0 5 11 3 0 0 0 0 13 31 5 192

08:15 AM 1 2 0 0 37 56 7 11 3 1 0 5 28 7 0 3 1 0 15 15 15 1 2 0 0 14 26 10 235

08:30 AM 0 0 0 0 6 62 8 11 4 0 0 7 26 5 0 3 0 0 22 13 8 4 3 0 0 9 18 28 212

08:45 AM 0 2 1 0 4 31 4 1 2 0 0 7 16 6 0 0 1 0 4 6 3 0 2 0 0 3 15 5 104

09:00 AM 0 2 0 0 4 28 5 0 2 1 0 3 17 4 0 0 0 0 2 6 3 0 3 0 0 7 18 5 102

1 6 3 0 87 209 20 27 12 1 0 19 109 21 1 9 2 0 45 46 27 5 6 0 0 41 89 50 INTERSECTION

ALL MOVEMENTS 316 149 118 180 763

% HV 0.9% 0.7% 1.7% 0.0% 0.8%

% Buses 1.9% 8.1% 7.6% 3.3% 4.3%

0.79 0.83 0.66 0.82 0.81

PHF = Peak Hour Factor TO

REDUCED BY: CN DATE OF REDUCTION: 5/29/2013

Wed. 5/29/13

INTERSECTION TURNING MOVEMENTS REDUCTION SHEET

7:00 AM - 9:00 AM PEAK HOUR:

NW 195th StreetNW 195th Street

FROM NORTH ON

8:30 AM

FROM SOUTH ON FROM EAST ON FROM WEST ON

PEAK HOUR 

FACTOR

PEAK HOUR 

TOTALS

3rd Avenue NW 3rd Avenue NW

7:30 AM



Buses HV

NB 0.4% 1.3%

635 WB 0.0% 0.0%

635 EB 1.4% 0.0%

INTRS. 0.8% 0.8%

PHF = Peak Hour Factor

HV = Heavy Vehicles

COUNTED BY: DATE OF COUNT:

REDUCED BY: TIME OF COUNT:

REDUCTION DATE: WEATHER:

5:15 PM

Tue. 6/4/13

TO4:00 PM - 6:00 PM PEAK HOUR: 4:15 PM

34 148

PHF

0.73

0.80

0

0
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140

36

0.85

255

SB

Sunny

Shoreline, WA

3rd Avenue NW @ NW 195th Street

0.70OUT

0.78Peds = 12

Thu. 6/6/13
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LOCATION: 3rd Avenue NW @ NW 195th Street DATE OF COUNT: COUNTED BY: RH

Shoreline, WA TIME OF COUNT: 4:00 PM - 6:00 PM WEATHER: Sunny

TIME

INTERVAL INTERVAL

ENDING TOTALS

AT Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right

02:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

02:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

02:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

03:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

03:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

03:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

03:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

04:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

04:15 PM 0 0 0 0 1 30 2 5 0 2 0 5 37 5 1 0 0 0 7 8 9 2 0 1 0 7 12 5 128

04:30 PM 1 0 1 0 5 37 7 0 0 0 0 5 39 5 0 0 0 0 9 15 2 0 0 0 0 2 12 3 141

04:45 PM 0 0 0 0 1 29 6 8 0 2 0 7 53 6 0 0 0 0 10 14 14 5 1 0 0 7 5 2 154

05:00 PM 1 1 1 0 2 31 8 3 0 0 0 1 44 5 0 0 0 0 7 17 8 1 0 0 0 6 6 2 137

05:15 PM 0 2 0 0 1 51 13 1 1 1 0 1 61 7 0 0 0 0 12 20 12 7 0 0 0 7 15 3 203

05:30 PM 0 0 1 0 2 28 6 1 0 1 0 0 45 1 0 0 0 0 8 16 7 0 0 0 0 6 14 1 134

05:45 PM 2 0 0 0 2 32 3 2 1 0 0 5 48 8 0 0 0 0 7 14 9 3 0 0 0 3 10 6 147

06:00 PM 0 0 1 0 3 32 11 1 0 1 0 5 48 4 2 0 0 0 6 19 9 0 0 0 0 1 6 4 148

2 3 2 0 9 148 34 12 1 3 0 14 197 23 0 0 0 0 38 66 36 13 1 0 0 22 38 10 INTERSECTION

ALL MOVEMENTS 191 234 140 70 635

% HV 1.0% 1.3% 0.0% 0.0% 0.8%

% Buses 1.6% 0.4% 0.0% 1.4% 0.8%

0.73 0.85 0.80 0.70 0.78

PHF = Peak Hour Factor TO

REDUCED BY: CN DATE OF REDUCTION: 6/6/2013

Tue. 6/4/13

INTERSECTION TURNING MOVEMENTS REDUCTION SHEET

4:00 PM - 6:00 PM PEAK HOUR:

NW 195th StreetNW 195th Street

FROM NORTH ON

5:15 PM

FROM SOUTH ON FROM EAST ON FROM WEST ON

PEAK HOUR 

FACTOR

PEAK HOUR 

TOTALS

3rd Avenue NW 3rd Avenue NW

4:15 PM



Buses HV

NB 2.2% 2.2%

952 WB 3.8% 1.5%

952 EB 1.2% 0.0%

INTRS. 1.5% 1.4%

PHF = Peak Hour Factor

HV = Heavy Vehicles

COUNTED BY: DATE OF COUNT:

REDUCED BY: TIME OF COUNT:

REDUCTION DATE: WEATHER:

8:30 AM

Tue. 5/21/13

TO7:00 AM - 9:00 AM PEAK HOUR: 7:30 AM

81 304

PHF

0.90

0.69

0

0
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0.83

203

SB

Overcast

Shoreline, WA

Fremont Avenue N @ N 195th Street

0.67OUT

0.79Peds = 3

Tue. 5/21/13
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7:00 AM - 9:00 AM
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LOCATION: Fremont Avenue N @ N 195th Street DATE OF COUNT: COUNTED BY: CN

Shoreline, WA TIME OF COUNT: 7:00 AM - 9:00 AM WEATHER: Overcast

TIME

INTERVAL INTERVAL

ENDING TOTALS

AT Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right

05:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

05:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

05:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

06:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

06:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

06:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

06:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

07:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

07:15 AM 0 0 0 0 7 53 13 0 0 0 0 7 12 0 0 0 0 0 3 5 2 0 0 0 0 9 12 10 133

07:30 AM 6 1 0 0 3 74 11 5 2 1 0 7 12 1 3 0 0 0 5 11 1 1 0 1 0 6 14 21 166

07:45 AM 1 2 2 0 3 81 13 0 1 1 0 12 24 2 0 0 0 0 7 12 2 0 0 0 0 7 14 19 196

08:00 AM 0 0 0 0 0 82 26 1 1 1 0 13 29 1 0 1 1 0 17 18 5 1 1 0 0 20 6 24 241

08:15 AM 0 0 2 0 4 77 29 2 2 2 0 18 32 4 0 1 0 0 18 27 2 0 0 0 0 41 22 28 302

08:30 AM 0 0 3 0 6 64 13 0 0 0 0 19 24 1 1 3 1 0 5 16 1 1 2 0 0 16 23 25 213

08:45 AM 0 0 1 0 2 42 9 1 0 0 0 12 27 1 0 0 1 0 5 11 0 2 0 0 0 11 9 18 147

09:00 AM 1 1 3 0 2 53 8 1 2 0 0 13 27 1 0 0 1 0 15 13 2 0 1 2 0 9 11 18 172

1 2 7 0 13 304 81 3 4 4 0 62 109 8 1 5 2 0 47 73 10 2 3 0 0 84 65 96 INTERSECTION

ALL MOVEMENTS 398 179 130 245 952

% HV 1.8% 2.2% 1.5% 0.0% 1.4%

% Buses 0.5% 2.2% 3.8% 1.2% 1.5%

0.90 0.83 0.69 0.67 0.79

PHF = Peak Hour Factor TO

REDUCED BY: CN DATE OF REDUCTION: 5/21/2013

Tue. 5/21/13

INTERSECTION TURNING MOVEMENTS REDUCTION SHEET

7:00 AM - 9:00 AM PEAK HOUR:

N 195th StreetN 195th Street

FROM NORTH ON

8:30 AM

FROM SOUTH ON FROM EAST ON FROM WEST ON

PEAK HOUR 

FACTOR

PEAK HOUR 

TOTALS

Fremont Avenue N Fremont Avenue N

7:30 AM



Buses HV

NB 0.0% 0.2%

924 WB 0.0% 0.0%

924 EB 0.0% 1.2%

INTRS. 0.1% 0.3%

PHF = Peak Hour Factor

HV = Heavy Vehicles

COUNTED BY: DATE OF COUNT:

REDUCED BY: TIME OF COUNT:

REDUCTION DATE: WEATHER:

Peds = 2

TURNING MOVEMENTS DIAGRAM
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Overcast

Shoreline, WA

Fremont Avenue N @ N 195th Street

0.86OUT

0.90Peds = 3

Thu. 5/30/13

CN

RH

4:00 PM - 6:00 PM

IN

PEAK HOUR  VOLUME

0

6:00 PM

Thu. 5/30/13

TO4:00 PM - 6:00 PM PEAK HOUR: 5:00 PM

38 139

PHF

0.91
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0
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U-Turns



LOCATION: Fremont Avenue N @ N 195th Street DATE OF COUNT: COUNTED BY: RH

Shoreline, WA TIME OF COUNT: 4:00 PM - 6:00 PM WEATHER: Overcast

TIME

INTERVAL INTERVAL

ENDING TOTALS

AT Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right

02:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

02:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

02:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

03:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

03:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

03:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

03:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

04:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

04:15 PM 0 0 0 0 0 50 1 0 0 1 0 19 60 1 0 1 0 0 3 13 5 0 0 0 0 11 5 11 179

04:30 PM 0 0 0 0 1 26 4 4 0 3 0 14 78 3 4 0 0 0 4 13 3 0 0 1 0 13 8 6 173

04:45 PM 0 0 0 0 0 44 7 0 0 0 0 21 82 2 0 2 0 0 8 18 10 1 0 1 0 18 3 12 225

05:00 PM 0 0 1 0 1 42 6 1 2 0 0 20 54 2 0 0 0 0 5 23 15 0 0 0 0 8 9 9 194

05:15 PM 1 1 0 0 3 40 9 3 0 0 0 18 70 3 0 0 0 0 5 17 12 0 0 0 0 20 5 16 218

05:30 PM 0 0 0 0 2 33 12 0 0 0 0 28 106 6 0 0 0 0 1 17 8 1 0 1 0 2 13 28 256

05:45 PM 1 0 0 0 3 30 9 0 0 0 0 18 75 6 1 0 0 0 3 22 15 3 0 0 0 28 12 9 230

06:00 PM 0 0 0 0 4 36 8 0 0 1 0 22 86 0 1 0 0 0 2 17 9 1 0 1 0 14 5 17 220

2 1 0 0 12 139 38 3 0 1 0 86 337 15 2 0 0 0 11 73 44 5 0 2 0 64 35 70 INTERSECTION

ALL MOVEMENTS 189 438 128 169 924

% HV 0.0% 0.2% 0.0% 1.2% 0.3%

% Buses 0.5% 0.0% 0.0% 0.0% 0.1%

0.91 0.78 0.80 0.86 0.90

PHF = Peak Hour Factor TO

REDUCED BY: CN DATE OF REDUCTION: 5/30/2013

5:00 PM

PEAK HOUR 

TOTALS

Fremont Avenue N Fremont Avenue N

Thu. 5/30/13

INTERSECTION TURNING MOVEMENTS REDUCTION SHEET

4:00 PM - 6:00 PM PEAK HOUR:
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     Peak Hour Summary

7:00 AM   to   8:00 AM
Tuesday, April 30, 2013

  

  

 1639 410  

  

 36 1582 21  

  

          

                      

  20

0 59   18 65 0

  27

  

  

19   

0 35 10   40 0

6   

                      

          

  

 5 371 9  

  

 1615 385  

  

  

Count Period: 7:00 AM   to   9:00 AM

N 192nd St

N 192nd St

Approach HV%PHF Volume

A
ur

or
a 

A
ve

0

SB 0.95 3.2%

Intersection 0.93 4.1%

1,639

2,124

NB 0.84 7.0% 385

EB 0.73 20.0%

0

0 0

Aurora Ave & N 192nd St

A
ur

or
a 

A
ve

35

65WB 0.86 1.5%

4Peds

Pe
ds

4

Mark Skaggs
(206) 251-0300

19Peds

Pe
ds

12



Total Vehicle Summary

Aurora Ave & N 192nd St

7:00 AM   to   9:00 AM

15-Minute Interval Summary
7:00 AM   to   9:00 AM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start Aurora Ave Aurora Ave N 192nd St N 192nd St Interval Crosswalk
Time L T R HV L T R HV L T R HV L T R HV Total North South East West

7:00 AM 0 74 1 5 1 414 6 10 2 3 0 2 4 4 7 0 516 1 3 1 3
7:15 AM 1 82 2 8 7 396 8 15 4 2 3 2 5 4 7 0 521 2 5 3 1
7:30 AM 3 104 3 2 3 415 14 14 5 5 2 2 9 5 1 1 569 0 5 3 0
7:45 AM 1 111 3 12 10 357 8 14 8 0 1 1 9 5 5 0 518 1 6 5 0
8:00 AM 3 100 2 9 10 353 10 21 4 5 1 2 7 8 8 2 511 2 6 8 5
8:15 AM 2 100 1 3 4 360 7 15 4 9 4 0 5 4 6 0 506 1 5 2 1
8:30 AM 0 128 4 8 4 314 1 11 5 1 2 0 3 4 6 2 472 3 1 1 1
8:45 AM 3 138 7 11 5 329 8 11 8 9 3 1 4 5 6 0 525 3 7 6 2

Total Survey 13 837 23 58 44 2,938 62 111 40 34 16 10 46 39 46 5 4,138 13 38 29 13

Peak Hour Summary
7:00 AM   to   8:00 AM

Northbound Southbound Eastbound Westbound Pedestrians
Aurora Ave Aurora Ave N 192nd St N 192nd St Total Crosswalk

In Out Total HV In Out Total HV In Out Total HV In Out Total HV North South East West
Volume 385 1,615 2,000 27 1,639 410 2,049 53 35 59 94 7 65 40 105 1 2,124 4 19 12 4
%HV 7.0% 3.2% 20.0% 1.5% 4.1%
PHF 0.84 0.95 0.73 0.86 0.93

Northbound Southbound Eastbound Westbound
Aurora Ave Aurora Ave N 192nd St N 192nd St Total

L T R L T R L T R L T R
Volume 5 371 9 21 1,582 36 19 10 6 27 18 20 2,124

PHF 0.42 0.84 0.75 0.53 0.95 0.64 0.59 0.50 0.50 0.75 0.90 0.71 0.93

Rolling Hour Summary
7:00 AM   to   9:00 AM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start Aurora Ave Aurora Ave N 192nd St N 192nd St Interval Crosswalk
Time L T R HV L T R HV L T R HV L T R HV Total North South East West

7:00 AM 5 371 9 27 21 1,582 36 53 19 10 6 7 27 18 20 1 2,124 4 19 12 4
7:15 AM 8 397 10 31 30 1,521 40 64 21 12 7 7 30 22 21 3 2,119 5 22 19 6
7:30 AM 9 415 9 26 27 1,485 39 64 21 19 8 5 30 22 20 3 2,104 4 22 18 6
7:45 AM 6 439 10 32 28 1,384 26 61 21 15 8 3 24 21 25 4 2,007 7 18 16 7
8:00 AM 8 466 14 31 23 1,356 26 58 21 24 10 3 19 21 26 4 2,014 9 19 17 9
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     Peak Hour Summary

4:15 PM   to   5:15 PM
Tuesday, April 30, 2013
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Total Vehicle Summary

Aurora Ave & N 192nd St

4:00 PM   to   6:00 PM

15-Minute Interval Summary
4:00 PM   to   6:00 PM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start Aurora Ave Aurora Ave N 192nd St N 192nd St Interval Crosswalk
Time L T R HV L T R HV L T R HV L T R HV Total North South East West

4:00 PM 2 348 5 9 7 185 1 4 9 3 0 1 6 9 14 0 589 1 1 2 0
4:15 PM 0 383 11 8 7 223 4 5 7 4 2 2 6 8 14 0 669 1 1 1 3
4:30 PM 5 347 5 9 8 216 3 9 7 7 0 0 9 7 5 0 619 1 3 4 4
4:45 PM 2 309 4 6 9 261 8 5 22 8 3 3 7 5 10 1 648 2 2 4 4
5:00 PM 4 389 6 10 6 237 2 7 9 5 2 2 8 5 8 0 681 3 2 0 4
5:15 PM 2 329 11 7 14 229 1 4 8 5 5 0 9 8 12 1 633 0 6 8 3
5:30 PM 3 326 8 7 12 209 6 5 18 10 3 4 10 4 6 0 615 4 8 4 5
5:45 PM 1 336 7 4 3 216 3 3 13 3 3 1 13 8 7 0 613 1 3 5 1

Total Survey 19 2,767 57 60 66 1,776 28 42 93 45 18 13 68 54 76 2 5,067 13 26 28 24

Peak Hour Summary
4:15 PM   to   5:15 PM

Northbound Southbound Eastbound Westbound Pedestrians
Aurora Ave Aurora Ave N 192nd St N 192nd St Total Crosswalk

In Out Total HV In Out Total HV In Out Total HV In Out Total HV North South East West
Volume 1,465 974 2,439 33 984 1,510 2,494 26 76 53 129 7 92 80 172 1 2,617 7 8 9 15
%HV 2.3% 2.6% 9.2% 1.1% 2.6%
PHF 0.92 0.88 0.58 0.82 0.96

Northbound Southbound Eastbound Westbound
Aurora Ave Aurora Ave N 192nd St N 192nd St Total

L T R L T R L T R L T R
Volume 11 1,428 26 30 937 17 45 24 7 30 25 37 2,617

PHF 0.55 0.92 0.59 0.83 0.90 0.53 0.51 0.75 0.58 0.83 0.78 0.66 0.96

Rolling Hour Summary
4:00 PM   to   6:00 PM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start Aurora Ave Aurora Ave N 192nd St N 192nd St Interval Crosswalk
Time L T R HV L T R HV L T R HV L T R HV Total North South East West

4:00 PM 9 1,387 25 32 31 885 16 23 45 22 5 6 28 29 43 1 2,525 5 7 11 11
4:15 PM 11 1,428 26 33 30 937 17 26 45 24 7 7 30 25 37 1 2,617 7 8 9 15
4:30 PM 13 1,374 26 32 37 943 14 25 46 25 10 5 33 25 35 2 2,581 6 13 16 15
4:45 PM 11 1,353 29 30 41 936 17 21 57 28 13 9 34 22 36 2 2,577 9 18 16 16
5:00 PM 10 1,380 32 28 35 891 12 19 48 23 13 7 40 25 33 1 2,542 8 19 17 13
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Buses HV

NB 2.0% 1.2%

1,037 WB 2.4% 0.8%

1,037 EB 0.0% 0.0%

INTRS. 1.9% 0.7%

PHF = Peak Hour Factor

HV = Heavy Vehicles

COUNTED BY: DATE OF COUNT:

REDUCED BY: TIME OF COUNT:

REDUCTION DATE: WEATHER:
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LOCATION: Dayton Avenue N @ N 172nd Street DATE OF COUNT: COUNTED BY: SW

Shoreline, WA TIME OF COUNT: 7:00 AM - 9:00 AM WEATHER: Overcast

TIME

INTERVAL INTERVAL

ENDING TOTALS

AT Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right

05:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

05:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

05:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

06:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

06:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

06:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

06:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

07:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

07:15 AM 0 0 0 0 28 87 0 0 0 0 0 0 15 10 0 0 1 0 23 0 5 0 0 0 0 0 0 0 168

07:30 AM 0 2 2 0 33 77 0 0 1 1 0 0 37 10 0 2 0 0 38 0 9 0 0 0 0 0 0 0 204

07:45 AM 5 2 0 0 77 91 0 2 1 1 0 0 23 22 0 2 1 0 33 0 13 0 0 0 0 1 0 0 260

08:00 AM 5 6 2 0 57 88 0 0 1 2 0 0 40 38 0 1 0 0 38 1 25 0 0 0 0 0 0 0 287

08:15 AM 2 0 0 0 25 63 0 0 2 0 0 0 37 30 0 3 1 0 48 1 20 0 0 0 0 0 0 0 224

08:30 AM 0 1 0 0 47 85 0 0 1 0 0 0 40 21 0 0 0 0 61 0 12 0 0 0 0 0 0 0 266

08:45 AM 0 0 0 0 22 69 0 0 2 2 0 0 21 20 0 1 0 0 42 0 7 0 0 0 0 0 0 0 181

09:00 AM 0 5 1 0 32 61 0 0 1 0 0 0 31 16 1 3 1 0 19 0 5 0 0 0 0 0 0 0 164

12 9 2 0 206 327 0 2 5 3 0 0 140 111 0 6 2 0 180 2 70 0 0 0 0 1 0 0 INTERSECTION

ALL MOVEMENTS 533 251 252 1 1037

% HV 0.4% 1.2% 0.8% 0.0% 0.7%

% Buses 1.7% 2.0% 2.4% 0.0% 1.9%

0.79 0.80 0.86 0.25 0.90

PHF = Peak Hour Factor TO

REDUCED BY: CN DATE OF REDUCTION: 5/31/2013

7:30 AM

PEAK HOUR 

TOTALS

Dayton Avenue N Dayton Avenue N

Thu. 5/30/13

INTERSECTION TURNING MOVEMENTS REDUCTION SHEET

7:00 AM - 9:00 AM PEAK HOUR:

DrivewayN 172nd Street

FROM NORTH ON

8:30 AM

FROM SOUTH ON FROM EAST ON FROM WEST ON

PEAK HOUR 

FACTOR



Buses HV

NB 0.9% 0.7%

1,025 WB 1.8% 1.4%

1,025 EB #N/A #N/A

INTRS. 1.4% 1.2%

PHF = Peak Hour Factor

HV = Heavy Vehicles

COUNTED BY: DATE OF COUNT:

REDUCED BY: TIME OF COUNT:

REDUCTION DATE: WEATHER:
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LOCATION: Dayton Avenue N @ N 172nd Street DATE OF COUNT: COUNTED BY: SW

Shoreline, WA TIME OF COUNT: 4:00 PM - 6:00 PM WEATHER: Rainy

TIME

INTERVAL INTERVAL

ENDING TOTALS

AT Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right

02:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

02:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

02:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

03:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

03:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

03:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

03:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

04:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

04:15 PM 1 2 0 0 20 54 0 0 1 0 0 0 76 52 0 1 0 0 24 0 35 0 0 0 0 0 0 0 261

04:30 PM 0 1 0 0 20 35 0 0 0 0 0 0 63 48 0 0 0 0 27 0 22 0 0 0 0 0 0 0 215

04:45 PM 2 2 3 0 14 54 0 0 0 3 0 0 70 58 0 1 2 0 25 1 32 0 0 0 0 0 0 0 254

05:00 PM 1 2 2 0 13 65 0 0 2 1 0 0 85 51 0 2 0 0 29 0 27 0 0 0 0 0 0 0 270

05:15 PM 2 0 0 0 15 51 0 0 1 0 0 0 85 61 0 0 0 0 25 0 23 0 0 0 0 0 0 0 260

05:30 PM 1 1 0 0 14 48 0 0 2 0 0 0 77 47 0 1 1 0 27 0 28 0 0 0 0 0 0 0 241

05:45 PM 0 0 2 0 16 40 0 0 0 0 0 0 78 51 0 0 1 0 18 0 39 0 0 0 0 0 0 0 242

06:00 PM 2 1 0 0 12 39 0 0 0 1 0 0 85 47 0 1 1 0 27 0 32 0 0 0 0 0 0 0 242

6 5 5 0 56 218 0 0 5 4 0 0 317 217 0 4 3 0 106 1 110 0 0 0 0 0 0 0 INTERSECTION

ALL MOVEMENTS 274 534 217 0 1025

% HV 1.8% 0.7% 1.4% #N/A 1.2%

% Buses 1.8% 0.9% 1.8% #N/A 1.4%

0.88 0.91 0.94 #N/A 0.95

PHF = Peak Hour Factor TO

REDUCED BY: CN DATE OF REDUCTION: 5/31/2013

4:30 PM

PEAK HOUR 

TOTALS
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INTERSECTION TURNING MOVEMENTS REDUCTION SHEET

4:00 PM - 6:00 PM PEAK HOUR:
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     Peak Hour Summary

7:30 AM   to   8:30 AM
Tuesday, January 28, 2014
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Total Vehicle Summary

Fremont Ave N & N 165th St

7:00 AM   to   9:00 AM

15-Minute Interval Summary
7:00 AM   to   9:00 AM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start Fremont Ave N Fremont Ave N N 165th St N 165th St Interval Crosswalk
Time L T R HV L T R HV L T R HV L T R HV Total North South East West

7:00 AM 0 1 2 0 22 3 4 1 3 5 0 0 0 4 2 0 46 0 0 0 0
7:15 AM 0 0 0 0 27 3 7 1 5 12 1 1 0 13 7 2 75 1 0 2 0
7:30 AM 0 3 1 0 28 5 8 2 19 16 0 2 0 15 7 0 102 0 0 2 0
7:45 AM 0 2 0 0 34 4 13 3 6 6 0 1 1 13 2 1 81 0 0 1 0
8:00 AM 0 1 0 1 15 2 19 1 2 11 0 0 1 18 8 0 77 2 1 0 1
8:15 AM 0 2 0 0 22 5 23 1 1 7 0 1 1 28 6 1 95 0 0 1 0
8:30 AM 0 2 1 0 20 1 8 1 4 5 0 0 0 10 1 2 52 0 0 0 0
8:45 AM 0 1 1 0 21 5 14 6 4 11 0 2 0 12 2 0 71 0 0 0 0

Total Survey 0 12 5 1 189 28 96 16 44 73 1 7 3 113 35 6 599 3 1 6 1

Peak Hour Summary
7:30 AM   to   8:30 AM

Northbound Southbound Eastbound Westbound Pedestrians
Fremont Ave N Fremont Ave N N 165th St N 165th St Total Crosswalk

In Out Total HV In Out Total HV In Out Total HV In Out Total HV North South East West
Volume 9 19 28 1 178 59 237 7 68 137 205 4 100 140 240 2 355 2 1 4 1
%HV 11.1% 3.9% 5.9% 2.0% 3.9%
PHF 0.56 0.87 0.49 0.71 0.87

Northbound Southbound Eastbound Westbound
Fremont Ave N Fremont Ave N N 165th St N 165th St Total

L T R L T R L T R L T R
Volume 0 8 1 99 16 63 28 40 0 3 74 23 355

PHF 0.00 0.67 0.25 0.73 0.80 0.68 0.37 0.63 0.00 0.75 0.66 0.72 0.87

Rolling Hour Summary
7:00 AM   to   9:00 AM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start Fremont Ave N Fremont Ave N N 165th St N 165th St Interval Crosswalk
Time L T R HV L T R HV L T R HV L T R HV Total North South East West

7:00 AM 0 6 3 0 111 15 32 7 33 39 1 4 1 45 18 3 304 1 0 5 0
7:15 AM 0 6 1 1 104 14 47 7 32 45 1 4 2 59 24 3 335 3 1 5 1
7:30 AM 0 8 1 1 99 16 63 7 28 40 0 4 3 74 23 2 355 2 1 4 1
7:45 AM 0 7 1 1 91 12 63 6 13 29 0 2 3 69 17 4 305 2 1 2 1
8:00 AM 0 6 2 1 78 13 64 9 11 34 0 3 2 68 17 3 295 2 1 1 1
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     Peak Hour Summary

4:15 PM   to   5:15 PM
Tuesday, January 28, 2014
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Total Vehicle Summary

Fremont Ave N & N 165th St

4:00 PM   to   6:00 PM

15-Minute Interval Summary
4:00 PM   to   6:00 PM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start Fremont Ave N Fremont Ave N N 165th St N 165th St Interval Crosswalk
Time L T R HV L T R HV L T R HV L T R HV Total North South East West

4:00 PM 0 0 1 0 16 3 7 0 7 12 0 1 0 6 14 0 66 0 0 0 0
4:15 PM 0 1 1 0 15 3 2 2 10 2 0 1 1 8 15 0 58 0 0 0 0
4:30 PM 0 0 0 0 22 1 6 1 11 6 0 0 1 7 19 0 73 1 2 2 0
4:45 PM 1 0 1 0 15 4 6 1 10 9 0 0 1 6 12 0 65 0 1 2 1
5:00 PM 0 2 2 0 14 3 4 0 14 13 0 1 0 6 13 0 71 0 0 0 0
5:15 PM 0 3 1 0 12 4 5 1 8 7 2 0 1 6 5 0 54 0 0 0 0
5:30 PM 0 0 0 0 20 2 4 0 10 3 0 1 1 7 16 0 63 1 0 0 0
5:45 PM 0 2 0 0 8 1 6 1 4 2 0 1 2 9 10 0 44 0 0 0 0

Total Survey 1 8 6 0 122 21 40 6 74 54 2 5 7 55 104 0 494 2 3 4 1

Peak Hour Summary
4:15 PM   to   5:15 PM

Northbound Southbound Eastbound Westbound Pedestrians
Fremont Ave N Fremont Ave N N 165th St N 165th St Total Crosswalk

In Out Total HV In Out Total HV In Out Total HV In Out Total HV North South East West
Volume 8 14 22 0 95 107 202 4 75 46 121 2 89 100 189 0 267 1 3 4 1
%HV 0.0% 4.2% 2.7% 0.0% 2.2%
PHF 0.50 0.82 0.69 0.82 0.91

Northbound Southbound Eastbound Westbound
Fremont Ave N Fremont Ave N N 165th St N 165th St Total

L T R L T R L T R L T R
Volume 1 3 4 66 11 18 45 30 0 3 27 59 267

PHF 0.25 0.38 0.50 0.75 0.69 0.75 0.80 0.58 0.00 0.75 0.84 0.78 0.91

Rolling Hour Summary
4:00 PM   to   6:00 PM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start Fremont Ave N Fremont Ave N N 165th St N 165th St Interval Crosswalk
Time L T R HV L T R HV L T R HV L T R HV Total North South East West

4:00 PM 1 1 3 0 68 11 21 4 38 29 0 2 3 27 60 0 262 1 3 4 1
4:15 PM 1 3 4 0 66 11 18 4 45 30 0 2 3 27 59 0 267 1 3 4 1
4:30 PM 1 5 4 0 63 12 21 3 43 35 2 1 3 25 49 0 263 1 3 4 1
4:45 PM 1 5 4 0 61 13 19 2 42 32 2 2 3 25 46 0 253 1 1 2 1
5:00 PM 0 7 3 0 54 10 19 2 36 25 2 3 4 28 44 0 232 1 0 0 0
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     Peak Hour Summary

7:30 AM   to   8:30 AM
Tuesday, April 30, 2013
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Total Vehicle Summary

Aurora Ave & N 165th St

7:00 AM   to   9:00 AM

15-Minute Interval Summary
7:00 AM   to   9:00 AM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start Aurora Ave Aurora Ave N 165th St N 165th St Interval Crosswalk
Time L T R HV L T R HV L T R HV L T R HV Total North South East West

7:00 AM 5 88 1 7 3 399 4 13 2 1 34 1 6 2 1 0 546 3 1 1 0
7:15 AM 1 110 2 12 0 405 12 21 9 2 30 1 0 2 2 1 575 0 1 0 0
7:30 AM 4 158 3 6 1 421 11 8 4 2 37 4 2 0 9 0 652 0 3 0 0
7:45 AM 2 155 0 13 0 460 9 14 6 3 22 4 4 4 2 0 667 1 0 2 0
8:00 AM 4 144 0 8 1 358 14 21 7 3 29 3 7 6 1 2 574 1 0 1 1
8:15 AM 3 158 3 4 0 469 20 13 4 4 22 2 3 1 0 1 687 1 1 2 2
8:30 AM 2 156 3 9 2 415 11 16 6 2 38 1 1 3 2 1 641 0 1 1 3
8:45 AM 2 139 4 18 2 331 8 14 1 3 15 3 3 0 1 0 509 1 0 1 3

Total Survey 23 1,108 16 77 9 3,258 89 120 39 20 227 19 26 18 18 5 4,851 7 7 8 9

Peak Hour Summary
7:30 AM   to   8:30 AM

Northbound Southbound Eastbound Westbound Pedestrians
Aurora Ave Aurora Ave N 165th St N 165th St Total Crosswalk

In Out Total HV In Out Total HV In Out Total HV In Out Total HV North South East West
Volume 634 1,834 2,468 31 1,764 648 2,412 56 143 78 221 13 39 20 59 3 2,580 3 4 5 3
%HV 4.9% 3.2% 9.1% 7.7% 4.0%
PHF 0.96 0.90 0.83 0.70 0.94

Northbound Southbound Eastbound Westbound
Aurora Ave Aurora Ave N 165th St N 165th St Total

L T R L T R L T R L T R
Volume 13 615 6 2 1,708 54 21 12 110 16 11 12 2,580

PHF 0.81 0.97 0.50 0.50 0.91 0.68 0.75 0.75 0.74 0.57 0.46 0.33 0.94

Rolling Hour Summary
7:00 AM   to   9:00 AM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start Aurora Ave Aurora Ave N 165th St N 165th St Interval Crosswalk
Time L T R HV L T R HV L T R HV L T R HV Total North South East West

7:00 AM 12 511 6 38 4 1,685 36 56 21 8 123 10 12 8 14 1 2,440 4 5 3 0
7:15 AM 11 567 5 39 2 1,644 46 64 26 10 118 12 13 12 14 3 2,468 2 4 3 1
7:30 AM 13 615 6 31 2 1,708 54 56 21 12 110 13 16 11 12 3 2,580 3 4 5 3
7:45 AM 11 613 6 34 3 1,702 54 64 23 12 111 10 15 14 5 4 2,569 3 2 6 6
8:00 AM 11 597 10 39 5 1,573 53 64 18 12 104 9 14 10 4 4 2,411 3 2 5 9
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LOCATION: Aurora Avenue N @ N 165th Street DATE OF COUNT: COUNTED BY: CN

Shoreline, WA TIME OF COUNT: 4:00 PM - 6:00 PM WEATHER: Overcast

TIME

INTERVAL INTERVAL

ENDING TOTALS

AT Peds Bikes HV UTurn Left Thru Right Peds Bikes HV UTurn Left Thru Right Peds Bikes HV UTurn Left Thru Right Peds Bikes HV UTurn Left Thru Right

02:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

02:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

02:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

03:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

03:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

03:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

03:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

04:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

04:15 PM 0 0 2 1 2 257 7 1 0 8 2 5 383 9 3 0 1 0 7 3 9 2 0 0 0 13 1 8 707

04:30 PM 0 0 5 0 5 280 2 1 0 12 9 6 411 4 2 0 0 0 5 1 3 3 0 1 0 9 2 12 749

04:45 PM 0 0 0 1 0 261 1 0 0 8 6 4 440 8 0 0 0 0 10 3 3 4 0 1 0 9 1 11 758

05:00 PM 2 0 5 1 5 257 2 0 0 5 2 4 408 11 0 0 0 0 9 3 1 2 0 0 0 8 2 8 721

05:15 PM 3 0 5 1 5 328 2 2 0 10 5 3 478 6 3 0 0 0 8 4 10 5 0 0 0 4 1 17 872

05:30 PM 2 0 2 0 2 305 6 2 0 10 8 11 399 10 0 0 0 0 6 6 2 5 0 0 0 4 2 21 782

05:45 PM 0 0 1 0 1 310 10 3 0 5 3 10 461 12 2 0 0 0 8 2 4 1 0 2 0 10 1 10 842

06:00 PM 1 0 1 1 1 284 2 1 0 9 9 10 440 9 5 0 0 0 2 2 3 1 0 0 0 5 1 9 778

6 0 9 2 9 1227 20 8 0 34 25 34 1778 37 10 0 0 0 24 14 19 12 0 2 0 23 5 57 INTERSECTION

ALL MOVEMENTS 1258 1874 57 85 3274

% HV 0.7% 1.8% 0.0% 2.4% 1.4%

0.94 0.95 0.65 0.79 0.94

PHF = Peak Hour Factor TO

REDUCED BY: CN DATE OF REDUCTION: 4/2/2013

Tue. 4/2/13
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FROM NORTH ON
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FROM SOUTH ON FROM EAST ON FROM WEST ON
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     Peak Hour Summary

7:30 AM   to   8:30 AM
Tuesday, April 30, 2013
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Total Vehicle Summary

Linden Ave N & N 185th St

7:00 AM   to   9:00 AM

15-Minute Interval Summary
7:00 AM   to   9:00 AM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start Linden Ave N Linden Ave N N 185th St N 185th St Interval Crosswalk
Time L T R HV L T R HV L T R HV L T R HV Total North South East West

7:00 AM 0 2 8 1 1 5 2 0 13 111 4 5 6 42 3 6 197 2 0 1 0
7:15 AM 1 1 6 1 4 13 2 0 5 134 9 3 8 51 0 8 234 3 4 3 0
7:30 AM 6 6 7 0 5 19 8 0 5 124 16 2 20 43 0 1 259 0 3 0 0
7:45 AM 2 5 9 4 6 14 6 0 14 128 7 2 15 56 1 2 263 0 1 0 0
8:00 AM 5 2 3 1 8 11 10 1 9 137 3 4 7 70 0 4 265 1 0 1 1
8:15 AM 4 3 4 1 6 11 18 0 8 123 6 5 12 87 0 1 282 0 3 2 0
8:30 AM 5 4 8 2 7 6 1 0 10 102 6 2 8 58 3 4 218 0 2 0 1
8:45 AM 6 7 9 0 5 3 2 0 7 128 7 3 6 60 2 6 242 0 6 0 1

Total Survey 29 30 54 10 42 82 49 1 71 987 58 26 82 467 9 32 1,960 6 19 7 3

Peak Hour Summary
7:30 AM   to   8:30 AM

Northbound Southbound Eastbound Westbound Pedestrians
Linden Ave N Linden Ave N N 185th St N 185th St Total Crosswalk

In Out Total HV In Out Total HV In Out Total HV In Out Total HV North South East West
Volume 56 141 197 6 122 53 175 1 580 315 895 13 311 560 871 8 1,069 1 7 3 1
%HV 10.7% 0.8% 2.2% 2.6% 2.6%
PHF 0.74 0.87 0.97 0.79 0.95

Northbound Southbound Eastbound Westbound
Linden Ave N Linden Ave N N 185th St N 185th St Total

L T R L T R L T R L T R
Volume 17 16 23 25 55 42 36 512 32 54 256 1 1,069

PHF 0.71 0.67 0.64 0.78 0.72 0.58 0.64 0.93 0.50 0.68 0.74 0.25 0.95

Rolling Hour Summary
7:00 AM   to   9:00 AM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start Linden Ave N Linden Ave N N 185th St N 185th St Interval Crosswalk
Time L T R HV L T R HV L T R HV L T R HV Total North South East West

7:00 AM 9 14 30 6 16 51 18 0 37 497 36 12 49 192 4 17 953 5 8 4 0
7:15 AM 14 14 25 6 23 57 26 1 33 523 35 11 50 220 1 15 1,021 4 8 4 1
7:30 AM 17 16 23 6 25 55 42 1 36 512 32 13 54 256 1 8 1,069 1 7 3 1
7:45 AM 16 14 24 8 27 42 35 1 41 490 22 13 42 271 4 11 1,028 1 6 3 2
8:00 AM 20 16 24 4 26 31 31 1 34 490 22 14 33 275 5 15 1,007 1 11 3 3
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     Peak Hour Summary

4:15 PM   to   5:15 PM
Tuesday, April 30, 2013
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Total Vehicle Summary

Linden Ave N & N 185th St

4:00 PM   to   6:00 PM

15-Minute Interval Summary
4:00 PM   to   6:00 PM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start Linden Ave N Linden Ave N N 185th St N 185th St Interval Crosswalk
Time L T R HV L T R HV L T R HV L T R HV Total North South East West

4:00 PM 10 16 4 1 17 10 8 0 12 138 5 7 7 92 2 2 321 3 4 1 2
4:15 PM 19 18 16 0 13 4 13 0 8 121 1 1 10 125 4 2 352 0 1 4 0
4:30 PM 23 22 18 0 12 4 10 0 14 129 5 3 4 120 4 1 365 2 0 0 0
4:45 PM 17 14 10 0 14 11 25 0 9 134 10 3 5 109 5 3 363 1 4 5 0
5:00 PM 17 18 17 0 15 6 16 1 7 136 4 2 8 118 1 2 363 2 4 0 0
5:15 PM 15 14 14 0 15 11 15 0 8 110 6 2 5 101 5 2 319 2 0 1 0
5:30 PM 8 10 10 0 14 11 13 0 9 112 3 4 8 114 9 2 321 1 6 2 0
5:45 PM 19 18 13 1 12 11 13 0 8 124 1 0 4 98 3 0 324 1 1 1 0

Total Survey 128 130 102 2 112 68 113 1 75 1,004 35 22 51 877 33 14 2,728 12 20 14 2

Peak Hour Summary
4:15 PM   to   5:15 PM

Northbound Southbound Eastbound Westbound Pedestrians
Linden Ave N Linden Ave N N 185th St N 185th St Total Crosswalk

In Out Total HV In Out Total HV In Out Total HV In Out Total HV North South East West
Volume 209 72 281 0 143 124 267 1 578 612 1,190 9 513 635 1,148 8 1,443 5 9 9 0
%HV 0.0% 0.7% 1.6% 1.6% 1.2%
PHF 0.83 0.72 0.94 0.92 0.99

Northbound Southbound Eastbound Westbound
Linden Ave N Linden Ave N N 185th St N 185th St Total

L T R L T R L T R L T R
Volume 76 72 61 54 25 64 38 520 20 27 472 14 1,443

PHF 0.83 0.82 0.85 0.90 0.57 0.64 0.68 0.96 0.50 0.68 0.94 0.70 0.99

Rolling Hour Summary
4:00 PM   to   6:00 PM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start Linden Ave N Linden Ave N N 185th St N 185th St Interval Crosswalk
Time L T R HV L T R HV L T R HV L T R HV Total North South East West

4:00 PM 69 70 48 1 56 29 56 0 43 522 21 14 26 446 15 8 1,401 6 9 10 2
4:15 PM 76 72 61 0 54 25 64 1 38 520 20 9 27 472 14 8 1,443 5 9 9 0
4:30 PM 72 68 59 0 56 32 66 1 38 509 25 10 22 448 15 8 1,410 7 8 6 0
4:45 PM 57 56 51 0 58 39 69 1 33 492 23 11 26 442 20 9 1,366 6 14 8 0
5:00 PM 59 60 54 1 56 39 57 1 32 482 14 8 25 431 18 6 1,327 6 11 4 0
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PHF = Peak Hour Factor

HV = Heavy Vehicles
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LOCATION: Midvale Avenue N @ N 185th Street DATE OF COUNT: COUNTED BY: CN

Shoreline, WA TIME OF COUNT: 7:00 AM - 9:00 AM WEATHER: Overcast

TIME

INTERVAL INTERVAL

ENDING TOTALS

AT Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right

05:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

05:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

05:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

06:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

06:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

06:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

06:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

07:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

07:15 AM 0 0 0 0 2 0 2 0 0 0 0 1 0 8 0 1 2 0 7 52 2 2 1 1 0 2 50 0 126

07:30 AM 1 0 0 0 2 0 1 5 0 0 0 2 0 2 5 7 6 0 13 65 2 5 2 7 0 1 90 2 180

07:45 AM 2 0 0 0 1 0 2 2 0 0 0 3 0 14 2 0 6 0 13 80 1 3 2 3 0 3 82 2 201

08:00 AM 2 0 0 0 0 0 0 2 0 0 0 1 1 9 12 2 5 0 9 82 1 5 5 5 0 5 84 5 197

08:15 AM 1 0 0 0 2 0 2 6 0 0 0 2 1 15 12 2 7 0 15 88 2 5 1 2 0 0 74 5 206

08:30 AM 2 0 0 0 3 0 0 14 0 0 0 3 1 14 8 0 5 0 13 91 2 5 2 6 0 0 75 6 208

08:45 AM 7 0 0 0 1 0 2 5 0 1 0 12 1 10 3 0 0 0 13 85 3 1 1 2 0 6 70 1 204

09:00 AM 1 0 0 0 1 0 1 1 0 2 0 12 0 11 0 5 7 0 7 83 5 0 1 4 0 2 65 2 189

12 0 0 0 6 0 4 27 0 1 0 18 4 48 35 4 17 0 50 346 8 16 9 15 0 11 303 17 INTERSECTION

ALL MOVEMENTS 10 70 404 331 815
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LOCATION: Midvale Avenue N @ N 185th Street DATE OF COUNT: COUNTED BY: CN

Shoreline, WA TIME OF COUNT: 4:00 PM - 6:00 PM WEATHER: Overcast

TIME

INTERVAL INTERVAL

ENDING TOTALS

AT Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right Peds Buses HV UTurn Left Thru Right

02:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

02:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

02:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

03:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

03:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

03:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

03:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

04:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

04:15 PM 0 0 0 0 8 0 13 0 0 0 0 20 0 18 0 0 0 0 10 58 0 0 0 0 0 8 60 5 200

04:30 PM 1 0 0 0 3 0 5 1 0 0 0 14 0 20 0 0 2 0 12 103 1 6 1 1 0 2 83 3 246

04:45 PM 14 0 0 0 3 0 5 0 0 0 0 15 2 23 0 2 6 0 11 104 2 2 0 2 0 2 81 6 254

05:00 PM 6 0 0 0 7 0 6 2 0 0 0 21 2 37 1 1 2 0 14 89 5 0 1 1 0 3 84 2 270

05:15 PM 3 0 0 0 8 0 2 3 0 0 0 27 2 14 2 0 1 0 18 95 5 1 1 2 0 3 100 3 277

05:30 PM 5 0 0 0 2 0 6 2 0 0 0 10 1 18 5 1 1 0 10 88 0 2 1 1 0 2 103 2 242

05:45 PM 2 0 0 0 7 0 2 2 0 0 0 16 0 22 3 2 3 0 28 92 2 6 0 1 0 2 80 5 256

06:00 PM 3 0 0 0 1 0 3 3 0 1 0 16 0 26 5 0 0 0 19 97 2 6 1 3 0 2 98 7 271

24 0 0 0 21 0 18 6 0 0 0 77 6 94 3 3 11 0 55 391 13 9 3 6 0 10 348 14 INTERSECTION

ALL MOVEMENTS 39 177 459 372 1047
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     Peak Hour Summary

7:30 AM   to   8:30 AM
Tuesday, April 30, 2013

  

  

 65 95  

  

 43 4 18  

  

          

                      

  63

0 606   545 613 0

  5

  

  

27   

0 549 490   513 0

32   

                      

          

  

 18 5 5  

  

 41 28  

  

  

Count Period: 7:00 AM   to   9:00 AM

N 175th St

N 175th St

Approach HV%PHF Volume

M
id

va
le

 A
ve

 N

0

SB 0.86 7.7%

Intersection 0.93 4.7%

65

1,255

NB 0.54 17.9% 28

EB 0.92 3.6%

0

0 0

Midvale Ave N & N 175th St

M
id

va
le

 A
ve

 N

549

613WB 0.90 4.7%

7Peds

Pe
ds

10

Mark Skaggs
(206) 251-0300

13Peds

Pe
ds

1



Total Vehicle Summary

Midvale Ave N & N 175th St

7:00 AM   to   9:00 AM

15-Minute Interval Summary
7:00 AM   to   9:00 AM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start Midvale Ave N Midvale Ave N N 175th St N 175th St Interval Crosswalk
Time L T R HV L T R HV L T R HV L T R HV Total North South East West

7:00 AM 3 1 0 2 2 0 6 0 3 98 2 10 1 98 4 9 218 0 0 2 1
7:15 AM 6 2 1 2 6 0 12 0 4 117 3 8 1 116 7 12 275 0 6 0 2
7:30 AM 5 0 0 3 1 0 18 0 7 132 7 9 0 144 13 9 327 5 2 0 5
7:45 AM 2 1 3 1 2 1 10 0 9 129 12 6 2 102 19 9 292 0 4 0 1
8:00 AM 7 4 2 0 8 3 6 2 7 125 7 2 2 153 15 6 339 1 2 0 3
8:15 AM 4 0 0 1 7 0 9 3 4 104 6 3 1 146 16 5 297 1 5 1 1
8:30 AM 7 1 3 1 12 4 9 1 5 126 11 7 0 118 13 7 309 1 2 2 1
8:45 AM 3 4 1 1 8 4 9 0 4 109 11 10 1 121 9 8 284 0 2 1 1

Total Survey 37 13 10 11 46 12 79 6 43 940 59 55 8 998 96 65 2,341 8 23 6 15

Peak Hour Summary
7:30 AM   to   8:30 AM

Northbound Southbound Eastbound Westbound Pedestrians
Midvale Ave N Midvale Ave N N 175th St N 175th St Total Crosswalk

In Out Total HV In Out Total HV In Out Total HV In Out Total HV North South East West
Volume 28 41 69 5 65 95 160 5 549 606 1,155 20 613 513 1,126 29 1,255 7 13 1 10
%HV 17.9% 7.7% 3.6% 4.7% 4.7%
PHF 0.54 0.86 0.92 0.90 0.93

Northbound Southbound Eastbound Westbound
Midvale Ave N Midvale Ave N N 175th St N 175th St Total

L T R L T R L T R L T R
Volume 18 5 5 18 4 43 27 490 32 5 545 63 1,255

PHF 0.64 0.31 0.42 0.56 0.33 0.60 0.75 0.93 0.67 0.63 0.89 0.83 0.93

Rolling Hour Summary
7:00 AM   to   9:00 AM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start Midvale Ave N Midvale Ave N N 175th St N 175th St Interval Crosswalk
Time L T R HV L T R HV L T R HV L T R HV Total North South East West

7:00 AM 16 4 4 8 11 1 46 0 23 476 24 33 4 460 43 39 1,112 5 12 2 9
7:15 AM 20 7 6 6 17 4 46 2 27 503 29 25 5 515 54 36 1,233 6 14 0 11
7:30 AM 18 5 5 5 18 4 43 5 27 490 32 20 5 545 63 29 1,255 7 13 1 10
7:45 AM 20 6 8 3 29 8 34 6 25 484 36 18 5 519 63 27 1,237 3 13 3 6
8:00 AM 21 9 6 3 35 11 33 6 20 464 35 22 4 538 53 26 1,229 3 11 4 6
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     Peak Hour Summary

5:00 PM   to   6:00 PM
Tuesday, April 30, 2013
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Total Vehicle Summary

Midvale Ave N & N 175th St

4:00 PM   to   6:00 PM

15-Minute Interval Summary
4:00 PM   to   6:00 PM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start Midvale Ave N Midvale Ave N N 175th St N 175th St Interval Crosswalk
Time L T R HV L T R HV L T R HV L T R HV Total North South East West

4:00 PM 5 8 6 0 10 4 16 0 12 142 11 9 3 155 20 3 392 0 5 3 5
4:15 PM 13 7 4 1 20 4 25 0 13 134 8 4 3 191 18 1 440 3 5 3 13
4:30 PM 9 5 4 0 20 4 15 0 13 175 8 2 1 115 12 4 381 3 1 0 10
4:45 PM 9 5 8 1 14 8 13 0 14 140 8 4 2 186 21 4 428 4 5 1 4
5:00 PM 14 7 9 1 25 2 23 1 19 176 8 3 5 185 16 3 489 3 5 7 6
5:15 PM 12 8 9 0 16 1 22 0 13 174 8 6 11 195 26 3 495 3 2 6 7
5:30 PM 8 6 6 1 12 3 14 0 16 149 10 5 5 198 22 3 449 5 9 7 15
5:45 PM 10 12 5 0 20 5 21 0 13 163 4 1 1 190 19 5 463 3 7 4 21

Total Survey 80 58 51 4 137 31 149 1 113 1,253 65 34 31 1,415 154 26 3,537 24 39 31 81

Peak Hour Summary
5:00 PM   to   6:00 PM

Northbound Southbound Eastbound Westbound Pedestrians
Midvale Ave N Midvale Ave N N 175th St N 175th St Total Crosswalk

In Out Total HV In Out Total HV In Out Total HV In Out Total HV North South East West
Volume 106 63 169 2 164 177 341 1 753 892 1,645 15 873 764 1,637 14 1,896 14 23 24 49
%HV 1.9% 0.6% 2.0% 1.6% 1.7%
PHF 0.88 0.82 0.93 0.94 0.96

Northbound Southbound Eastbound Westbound
Midvale Ave N Midvale Ave N N 175th St N 175th St Total

L T R L T R L T R L T R
Volume 44 33 29 73 11 80 61 662 30 22 768 83 1,896

PHF 0.79 0.69 0.81 0.73 0.55 0.87 0.80 0.94 0.75 0.50 0.97 0.80 0.96

Rolling Hour Summary
4:00 PM   to   6:00 PM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start Midvale Ave N Midvale Ave N N 175th St N 175th St Interval Crosswalk
Time L T R HV L T R HV L T R HV L T R HV Total North South East West

4:00 PM 36 25 22 2 64 20 69 0 52 591 35 19 9 647 71 12 1,641 10 16 7 32
4:15 PM 45 24 25 3 79 18 76 1 59 625 32 13 11 677 67 12 1,738 13 16 11 33
4:30 PM 44 25 30 2 75 15 73 1 59 665 32 15 19 681 75 14 1,793 13 13 14 27
4:45 PM 43 26 32 3 67 14 72 1 62 639 34 18 23 764 85 13 1,861 15 21 21 32
5:00 PM 44 33 29 2 73 11 80 1 61 662 30 15 22 768 83 14 1,896 14 23 24 49
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David Evans and Associates, Inc. August 2016 

Appendix J – Intersection Operations 

SYNCHRO Outputs 
 



HCM Unsignalized Intersection Capacity Analysis

1: NW 196th St & Richmond Beach Dr 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 1 Synchro 7 -  Report

David Evans and Associates, Inc. Page 1

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 4 125 1 2 241 4

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 4 136 1 2 262 4

Pedestrians 2 1

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 533 4 5

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 533 4 5

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 99 87 84

cM capacity (veh/h) 424 1077 1613

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 140 3 266

Volume Left 4 0 262

Volume Right 136 2 0

cSH 1028 1700 1613

Volume to Capacity 0.14 0.00 0.16

Queue Length 95th (ft) 12 0 14

Control Delay (s) 9.1 0.0 7.6

Lane LOS A A

Approach Delay (s) 9.1 0.0 7.6

Approach LOS A

Intersection Summary

Average Delay 8.0

Intersection Capacity Utilization 34.9% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

2: NW 195th Pl & Richmond Beach Dr 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 1 Synchro 7 -  Report

David Evans and Associates, Inc. Page 2

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 2 2 3 10 19 0

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 2 3 11 21 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 50 9 14

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 50 9 14

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 100 99

cM capacity (veh/h) 947 1073 1604

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 4 14 21

Volume Left 2 0 21

Volume Right 2 11 0

cSH 1006 1700 1604

Volume to Capacity 0.00 0.01 0.01

Queue Length 95th (ft) 0 0 1

Control Delay (s) 8.6 0.0 7.3

Lane LOS A A

Approach Delay (s) 8.6 0.0 7.3

Approach LOS A

Intersection Summary

Average Delay 4.8

Intersection Capacity Utilization 17.7% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

3: NW 195th Pl & 24th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 1 Synchro 7 -  Report

David Evans and Associates, Inc. Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 258 0 7 132 4 0 0 44 17 1 0

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 280 0 8 143 4 0 0 48 18 1 0

Pedestrians 4 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 148 282 444 448 286 495 445 146

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 148 282 444 448 286 495 445 146

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 99 100 100 94 96 100 100

cM capacity (veh/h) 1434 1278 519 502 749 449 503 901

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total 282 8 148 48 20

Volume Left 1 8 0 0 18

Volume Right 0 0 4 48 0

cSH 1434 1278 1700 749 452

Volume to Capacity 0.00 0.01 0.09 0.06 0.04

Queue Length 95th (ft) 0 0 0 5 3

Control Delay (s) 0.0 7.8 0.0 10.1 13.3

Lane LOS A A B B

Approach Delay (s) 0.0 0.4 10.1 13.3

Approach LOS B B

Intersection Summary

Average Delay 1.6

Intersection Capacity Utilization 28.7% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

4: NW 196th St NW & 20th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 1 Synchro 7 -  Report

David Evans and Associates, Inc. Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 5 350 0 21 147 58 3 9 66 239 3 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 5 380 0 23 160 63 3 10 72 260 3 1

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 196 190 103 143 85 264

Volume Left (vph) 5 0 23 0 3 260

Volume Right (vph) 0 0 0 63 72 1

Hadj (s) 0.05 0.03 0.15 -0.27 -0.47 0.23

Departure Headway (s) 6.0 6.0 6.3 5.8 5.6 5.8

Degree Utilization, x 0.32 0.32 0.18 0.23 0.13 0.43

Capacity (veh/h) 572 576 537 576 564 578

Control Delay (s) 10.6 10.5 9.4 9.4 9.4 13.1

Approach Delay (s) 10.6 9.4 9.4 13.1

Approach LOS B A A B

Intersection Summary

Delay 10.9

HCM Level of Service B

Intersection Capacity Utilization 48.8% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

5: NW 195th St & 15th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 1 Synchro 7 -  Report

David Evans and Associates, Inc. Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 13 642 0 0 249 24 0 0 0 68 0 30

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 14 698 0 0 271 26 0 0 0 74 0 33

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 272 698 894 998 349 662 1011 149

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 272 698 894 998 349 662 1011 149

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 99 100 100 100 100 79 100 96

cM capacity (veh/h) 1288 894 225 240 647 344 235 870

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 363 349 135 161 0 107

Volume Left 14 0 0 0 0 74

Volume Right 0 0 0 26 0 33

cSH 1288 1700 894 1700 1700 422

Volume to Capacity 0.01 0.21 0.00 0.09 0.00 0.25

Queue Length 95th (ft) 1 0 0 0 0 25

Control Delay (s) 0.4 0.0 0.0 0.0 0.0 16.4

Lane LOS A A C

Approach Delay (s) 0.2 0.0 0.0 16.4

Approach LOS A C

Intersection Summary

Average Delay 1.7

Intersection Capacity Utilization 39.3% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

6: N Richmond Beach Rd & 15th Drwy 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 1 Synchro 7 -  Report

David Evans and Associates, Inc. Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 2 673 28 22 245 2 30 1 32 1 1 3

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 732 30 24 266 2 33 1 35 1 1 3

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 368 396 157 135 68 5

Volume Left (vph) 2 0 24 0 33 1

Volume Right (vph) 0 30 0 2 35 3

Hadj (s) 0.04 -0.02 0.11 0.02 -0.18 -0.29

Departure Headway (s) 5.0 5.0 5.6 5.5 5.7 5.8

Degree Utilization, x 0.52 0.55 0.24 0.21 0.11 0.01

Capacity (veh/h) 704 710 620 629 581 558

Control Delay (s) 12.1 12.7 9.2 8.7 9.4 8.8

Approach Delay (s) 12.4 9.0 9.4 8.8

Approach LOS B A A A

Intersection Summary

Delay 11.3

HCM Level of Service B

Intersection Capacity Utilization 38.1% ICU Level of Service A

Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 1 58 259 2 83 643

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 63 282 2 90 699

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1289

pX, platoon unblocked

vC, conflicting volume 814 143 285

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 814 143 285

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 93 93

cM capacity (veh/h) 293 878 1273

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2

Volume Total 64 188 96 323 466

Volume Left 1 0 0 90 0

Volume Right 63 0 2 0 0

cSH 849 1700 1700 1273 1700

Volume to Capacity 0.08 0.11 0.06 0.07 0.27

Queue Length 95th (ft) 6 0 0 6 0

Control Delay (s) 9.6 0.0 0.0 2.7 0.0

Lane LOS A A

Approach Delay (s) 9.6 0.0 1.1

Approach LOS A

Intersection Summary

Average Delay 1.3

Intersection Capacity Utilization 41.3% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

8: N Richmond Beach Rd & 8th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 1 Synchro 7 -  Report

David Evans and Associates, Inc. Page 8

Movement EBL EBT EBR EBR2 WBL2 WBL WBT WBR NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 12 555 43 2 20 13 213 48 2 22 63 22

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 12 12 12 11 11 10 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.97 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1711 3492 1711 3187 1711 1722

Flt Permitted 0.58 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1040 3492 1711 3187 1711 1722

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 13 603 47 2 22 14 232 52 2 24 68 24

RTOR Reduction (vph) 0 0 0 0 0 0 11 0 0 0 11 0

Lane Group Flow (vph) 13 652 0 0 0 36 273 0 0 26 81 0

Confl. Peds. (#/hr) 2 2 3

Confl. Bikes (#/hr) 1 1

Bus Blockages (#/hr) 0 0 0 0 0 0 4 0 0 0 0 0

Turn Type Perm Prot Prot Split Split

Protected Phases 2 1 1 6 4 4 4

Permitted Phases 2

Actuated Green, G (s) 64.5 64.5 5.1 74.6 10.9 10.9

Effective Green, g (s) 64.5 64.5 5.1 74.6 10.9 10.9

Actuated g/C Ratio 0.50 0.50 0.04 0.57 0.08 0.08

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.5 2.0 2.0 2.5 2.5

Lane Grp Cap (vph) 516 1733 67 1829 143 144

v/s Ratio Prot c0.19 c0.02 0.09 0.02 c0.05

v/s Ratio Perm 0.01

v/c Ratio 0.03 0.38 0.54 0.15 0.18 0.56

Uniform Delay, d1 16.7 20.3 61.3 12.9 55.4 57.3

Progression Factor 1.00 1.00 0.84 0.84 1.00 1.00

Incremental Delay, d2 0.1 0.6 4.1 0.2 0.4 4.0

Delay (s) 16.8 20.9 55.6 11.0 55.8 61.3

Level of Service B C E B E E

Approach Delay (s) 20.8 16.0 60.1

Approach LOS C B E

Intersection Summary

HCM Average Control Delay 33.7 HCM Level of Service C

HCM Volume to Capacity ratio 0.48

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 25.0

Intersection Capacity Utilization 60.3% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBL SBT SBR SBR2 NEL NER NER2

Lane Configurations

Volume (vph) 137 126 9 20 23 26 2

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 12 12 12

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 0.97 0.93

Flt Protected 0.95 1.00 0.98

Satd. Flow (prot) 1711 1730 1631

Flt Permitted 0.95 1.00 0.98

Satd. Flow (perm) 1711 1730 1631

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 149 137 10 22 25 28 2

RTOR Reduction (vph) 0 4 0 0 0 0 0

Lane Group Flow (vph) 149 165 0 0 55 0 0

Confl. Peds. (#/hr) 3 3 2

Confl. Bikes (#/hr) 1 1

Bus Blockages (#/hr) 0 2 0 0 0 0 0

Turn Type Split

Protected Phases 7 7 3

Permitted Phases

Actuated Green, G (s) 16.7 16.7 7.8

Effective Green, g (s) 16.7 16.7 7.8

Actuated g/C Ratio 0.13 0.13 0.06

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0

Lane Grp Cap (vph) 220 222 98

v/s Ratio Prot 0.09 c0.10 c0.03

v/s Ratio Perm

v/c Ratio 0.68 0.74 0.56

Uniform Delay, d1 54.1 54.6 59.4

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 6.4 11.1 4.3

Delay (s) 60.4 65.6 63.8

Level of Service E E E

Approach Delay (s) 63.2 63.8

Approach LOS E E

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 18 754 3 10 314 38 9 22 17 96 14 29

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 11 11 10 10 11 10 10 10

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.94 1.00 0.90

Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 3387 3327 1638 1616 1646 1538

Flt Permitted 0.94 0.93 0.73 1.00 0.73 1.00

Satd. Flow (perm) 3197 3108 1253 1616 1264 1538

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 20 820 3 11 341 41 10 24 18 104 15 32

RTOR Reduction (vph) 0 0 0 0 9 0 0 15 0 0 0 0

Lane Group Flow (vph) 0 843 0 0 384 0 10 27 0 104 47 0

Confl. Peds. (#/hr) 2 7 7 2 7 3 3 7

Confl. Bikes (#/hr) 1 1 1

Bus Blockages (#/hr) 0 4 0 0 4 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 45.4 45.4 9.6 9.6 9.6 9.6

Effective Green, g (s) 45.4 45.4 9.6 9.6 9.6 9.6

Actuated g/C Ratio 0.70 0.70 0.15 0.15 0.15 0.15

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 2233 2171 185 239 187 227

v/s Ratio Prot 0.02 0.03

v/s Ratio Perm c0.26 0.12 0.01 c0.08

v/c Ratio 0.38 0.18 0.05 0.11 0.56 0.21

Uniform Delay, d1 4.0 3.4 23.8 24.0 25.7 24.4

Progression Factor 0.93 0.73 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.5 0.2 0.1 0.2 3.6 0.5

Delay (s) 4.2 2.6 23.9 24.2 29.3 24.8

Level of Service A A C C C C

Approach Delay (s) 4.2 2.6 24.2 27.9

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 7.0 HCM Level of Service A

HCM Volume to Capacity ratio 0.41

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 54.4% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 661 222 42 277 80 78

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 11 11 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 1.00 0.95 0.97

Frpb, ped/bikes 0.99 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.96 1.00 1.00 0.93

Flt Protected 1.00 0.95 1.00 0.98

Satd. Flow (prot) 3271 1770 3421 3222

Flt Permitted 1.00 0.95 1.00 0.98

Satd. Flow (perm) 3271 1770 3421 3222

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 718 241 46 301 87 85

RTOR Reduction (vph) 34 0 0 0 74 0

Lane Group Flow (vph) 925 0 46 301 98 0

Confl. Peds. (#/hr) 2 2

Confl. Bikes (#/hr) 2 2

Turn Type Prot

Protected Phases 2 1 6 4

Permitted Phases

Actuated Green, G (s) 37.7 3.6 46.3 8.7

Effective Green, g (s) 37.7 3.6 46.3 8.7

Actuated g/C Ratio 0.58 0.06 0.71 0.13

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1897 98 2437 431

v/s Ratio Prot c0.28 c0.03 0.09 c0.03

v/s Ratio Perm

v/c Ratio 0.49 0.47 0.12 0.23

Uniform Delay, d1 8.0 29.8 2.9 25.2

Progression Factor 0.75 0.97 1.30 1.00

Incremental Delay, d2 0.9 1.3 0.1 0.1

Delay (s) 6.9 30.1 3.9 25.2

Level of Service A C A C

Approach Delay (s) 6.9 7.4 25.2

Approach LOS A A C

Intersection Summary

HCM Average Control Delay 9.1 HCM Level of Service A

HCM Volume to Capacity ratio 0.44

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 46.8% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 21 630 85 21 253 22 46 68 20 42 143 21

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 12 11 11 11 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.99 1.00 0.97 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1711 3349 1770 3347 1711 1729 1711 1761

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1711 3349 1770 3347 1711 1729 1711 1761

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 23 685 92 23 275 24 50 74 22 46 155 23

RTOR Reduction (vph) 0 5 0 0 3 0 0 9 0 0 0 0

Lane Group Flow (vph) 23 772 0 23 296 0 50 87 0 46 178 0

Confl. Peds. (#/hr) 1 2 2 1 1 5 5 1

Confl. Bikes (#/hr) 2 1 4

Bus Blockages (#/hr) 0 0 0 0 4 0 0 0 0 0 0 0

Turn Type Prot Prot Split Split

Protected Phases 1 6 5 2 3 3 4 4

Permitted Phases

Actuated Green, G (s) 4.5 77.2 4.4 77.1 10.9 10.9 17.5 17.5

Effective Green, g (s) 4.5 77.2 4.4 77.1 10.9 10.9 17.5 17.5

Actuated g/C Ratio 0.03 0.59 0.03 0.59 0.08 0.08 0.13 0.13

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.0 2.5 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 59 1989 60 1985 143 145 230 237

v/s Ratio Prot c0.01 c0.23 0.01 0.09 0.03 c0.05 0.03 c0.10

v/s Ratio Perm

v/c Ratio 0.39 0.39 0.38 0.15 0.35 0.60 0.20 0.75

Uniform Delay, d1 61.4 13.9 61.5 11.8 56.2 57.4 50.0 54.2

Progression Factor 0.87 0.59 1.08 0.67 1.15 1.16 1.00 1.00

Incremental Delay, d2 2.8 0.5 2.9 0.2 0.5 4.4 0.2 11.2

Delay (s) 56.5 8.7 69.4 8.1 65.3 71.3 50.2 65.4

Level of Service E A E A E E D E

Approach Delay (s) 10.1 12.5 69.2 62.3

Approach LOS B B E E

Intersection Summary

HCM Average Control Delay 24.2 HCM Level of Service C

HCM Volume to Capacity ratio 0.45

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 46.0% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 2 4 4 72 3 4 1 126 87 8 292 1

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 4 4 78 3 4 1 137 95 9 317 1

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 528 569 318 528 522 184 318 232

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 528 569 318 528 522 184 318 232

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 99 99 83 99 99 100 99

cM capacity (veh/h) 454 429 723 452 456 858 1242 1336

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 11 86 233 327

Volume Left 2 78 1 9

Volume Right 4 4 95 1

cSH 519 463 1242 1336

Volume to Capacity 0.02 0.19 0.00 0.01

Queue Length 95th (ft) 2 17 0 0

Control Delay (s) 12.1 14.5 0.0 0.3

Lane LOS B B A A

Approach Delay (s) 12.1 14.5 0.0 0.3

Approach LOS B B

Intersection Summary

Average Delay 2.2

Intersection Capacity Utilization 38.8% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 2 111 62 176 330 2

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 121 67 191 359 2

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 686 360 361

vC1, stage 1 conf vol 360

vC2, stage 2 conf vol 326

vCu, unblocked vol 686 360 361

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s) 5.4

tF (s) 3.5 3.3 2.2

p0 queue free % 100 82 94

cM capacity (veh/h) 581 685 1198

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 123 259 361

Volume Left 2 67 0

Volume Right 121 0 2

cSH 683 1198 1700

Volume to Capacity 0.18 0.06 0.21

Queue Length 95th (ft) 16 4 0

Control Delay (s) 11.4 2.5 0.0

Lane LOS B A

Approach Delay (s) 11.4 2.5 0.0

Approach LOS B

Intersection Summary

Average Delay 2.8

Intersection Capacity Utilization 47.2% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 8 398 163 59 200 9 94 6 48 15 2 3

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 9 433 177 64 217 10 102 7 52 16 2 3

Pedestrians 1 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 229 610 890 896 521 858 980 225

vC1, stage 1 conf vol 539 539 353 353

vC2, stage 2 conf vol 351 357 505 627

vCu, unblocked vol 229 610 890 896 521 858 980 225

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s) 6.1 5.5 6.1 5.5

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 99 93 77 99 91 96 99 100

cM capacity (veh/h) 1337 969 443 438 555 388 375 812

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 9 610 64 227 161 22

Volume Left 9 0 64 0 102 16

Volume Right 0 177 0 10 52 3

cSH 1337 1700 969 1700 474 419

Volume to Capacity 0.01 0.36 0.07 0.13 0.34 0.05

Queue Length 95th (ft) 0 0 5 0 37 4

Control Delay (s) 7.7 0.0 9.0 0.0 16.4 14.1

Lane LOS A A C B

Approach Delay (s) 0.1 2.0 16.4 14.1

Approach LOS C B

Intersection Summary

Average Delay 3.3

Intersection Capacity Utilization 53.2% ICU Level of Service A

Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 121 454 274 247 23 117

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 132 493 298 268 25 127

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 1257

pX, platoon unblocked

vC, conflicting volume 625 1243 378

vC1, stage 1 conf vol 378

vC2, stage 2 conf vol 865

vCu, unblocked vol 625 1243 378

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s) 5.4

tF (s) 2.2 3.5 3.3

p0 queue free % 69 91 81

cM capacity (veh/h) 956 269 668

Direction, Lane # EB 1 WB 1 WB 2 NB 1

Volume Total 625 298 268 152

Volume Left 0 298 0 25

Volume Right 493 0 0 127

cSH 1700 956 1700 537

Volume to Capacity 0.37 0.31 0.16 0.28

Queue Length 95th (ft) 0 33 0 29

Control Delay (s) 0.0 10.5 0.0 14.3

Lane LOS B B

Approach Delay (s) 0.0 5.5 14.3

Approach LOS B

Intersection Summary

Average Delay 3.9

Intersection Capacity Utilization 68.0% ICU Level of Service C

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

16: N 175th St & 6th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 1 Synchro 7 -  Report

David Evans and Associates, Inc. Page 17

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 11 76 32 53 344 10

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 12 83 35 58 374 11

Pedestrians 2

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 92 170 66

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 92 170 66

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 99 54 99

cM capacity (veh/h) 1502 814 997

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 95 92 385

Volume Left 12 0 374

Volume Right 0 58 11

cSH 1502 1700 818

Volume to Capacity 0.01 0.05 0.47

Queue Length 95th (ft) 1 0 64

Control Delay (s) 1.0 0.0 13.3

Lane LOS A B

Approach Delay (s) 1.0 0.0 13.3

Approach LOS B

Intersection Summary

Average Delay 9.1

Intersection Capacity Utilization 37.6% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

17: St Luke Pl N & Dayton Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 1 Synchro 7 -  Report

David Evans and Associates, Inc. Page 18

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 31 82 66 130 437 120

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 34 89 72 141 475 130

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 825 540 475

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 825 540 475

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 89 84 93

cM capacity (veh/h) 320 542 1087

Direction, Lane # EB 1 EB 2 NB 1 SB 1

Volume Total 34 89 213 605

Volume Left 34 0 72 0

Volume Right 0 89 0 130

cSH 320 542 1087 1700

Volume to Capacity 0.11 0.16 0.07 0.36

Queue Length 95th (ft) 9 15 5 0

Control Delay (s) 17.6 13.0 3.3 0.0

Lane LOS C B A

Approach Delay (s) 14.2 3.3 0.0

Approach LOS B

Intersection Summary

Average Delay 2.6

Intersection Capacity Utilization 54.1% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

18: N 175th St & Fremont Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 1 Synchro 7 -  Report

David Evans and Associates, Inc. Page 19

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 1 4 0 75 2 44 1 63 100 99 162 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 11 12 12 12 12 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 0.98 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.86 1.00 0.85 1.00

Flt Protected 0.99 0.95 1.00 1.00 1.00 0.98

Satd. Flow (prot) 1842 1707 1554 1861 1552 1823

Flt Permitted 0.98 0.75 1.00 1.00 1.00 0.85

Satd. Flow (perm) 1830 1356 1554 1854 1552 1572

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 1 4 0 82 2 48 1 68 109 108 176 1

RTOR Reduction (vph) 0 0 0 0 20 0 0 0 81 0 0 0

Lane Group Flow (vph) 0 5 0 82 30 0 0 69 28 0 285 0

Confl. Peds. (#/hr) 3 1 1 3 3 5 5 3

Confl. Bikes (#/hr) 1 2 5

Turn Type Perm Perm Perm Perm Perm

Protected Phases 2 2 5 5

Permitted Phases 2 2 5 5 5

Actuated Green, G (s) 38.4 38.4 38.4 16.6 16.6 16.6

Effective Green, g (s) 38.4 38.4 38.4 16.6 16.6 16.6

Actuated g/C Ratio 0.59 0.59 0.59 0.26 0.26 0.26

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1081 801 918 473 396 401

v/s Ratio Prot 0.02

v/s Ratio Perm 0.00 c0.06 0.04 0.02 c0.18

v/c Ratio 0.00 0.10 0.03 0.15 0.07 0.71

Uniform Delay, d1 5.5 5.8 5.6 18.7 18.3 22.0

Progression Factor 1.00 0.71 0.96 1.00 1.00 0.93

Incremental Delay, d2 0.0 0.3 0.1 0.1 0.0 4.6

Delay (s) 5.5 4.4 5.4 18.8 18.4 25.0

Level of Service A A A B B C

Approach Delay (s) 5.5 4.7 18.5 25.0

Approach LOS A A B C

Intersection Summary

HCM Average Control Delay 18.5 HCM Level of Service B

HCM Volume to Capacity ratio 0.29

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 48.5% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

19: N 175th St & Meridian Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 1 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 22 468 32 97 475 119 23 92 113 312 263 38

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 11 12 11 12 11 10 11 12 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 0.91 0.91

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.94 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.97 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 0.99

Satd. Flow (prot) 1770 3379 1770 3286 1711 1739 1432 1610 3185

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 0.99

Satd. Flow (perm) 1770 3379 1770 3286 1711 1739 1432 1610 3185

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 24 509 35 105 516 129 25 100 123 339 286 41

RTOR Reduction (vph) 0 3 0 0 13 0 0 0 108 0 6 0

Lane Group Flow (vph) 24 541 0 105 632 0 25 100 15 220 440 0

Confl. Peds. (#/hr) 10 18 18 10 2 26 26 2

Confl. Bikes (#/hr) 1 3 1

Turn Type Prot Prot Split Perm Split

Protected Phases 5 2 1 6 4 4 3 3

Permitted Phases 4

Actuated Green, G (s) 3.6 58.5 12.1 67.0 15.9 15.9 15.9 23.5 23.5

Effective Green, g (s) 3.6 58.5 12.1 67.0 15.9 15.9 15.9 23.5 23.5

Actuated g/C Ratio 0.03 0.45 0.09 0.52 0.12 0.12 0.12 0.18 0.18

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 49 1521 165 1694 209 213 175 291 576

v/s Ratio Prot 0.01 0.16 c0.06 c0.19 0.01 c0.06 0.14 c0.14

v/s Ratio Perm 0.01

v/c Ratio 0.49 0.36 0.64 0.37 0.12 0.47 0.09 0.76 0.76

Uniform Delay, d1 62.3 23.4 56.8 18.9 50.8 53.1 50.6 50.5 50.6

Progression Factor 1.35 0.24 1.41 0.33 1.00 1.00 1.00 0.75 0.75

Incremental Delay, d2 2.7 0.6 3.8 0.4 0.1 0.6 0.1 8.7 4.9

Delay (s) 87.1 6.2 83.8 6.7 50.9 53.7 50.7 46.7 43.0

Level of Service F A F A D D D D D

Approach Delay (s) 9.6 17.5 51.9 44.2

Approach LOS A B D D

Intersection Summary

HCM Average Control Delay 27.3 HCM Level of Service C

HCM Volume to Capacity ratio 0.49

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 57.1% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

20: Carlyle Hall Rd & Dayton Ave N 3/29/2016
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 21 83 159 61 57 8 15 194 14 4 448 97

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 23 90 173 66 62 9 16 211 15 4 487 105

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 286 137 242 597

Volume Left (vph) 23 66 16 4

Volume Right (vph) 173 9 15 105

Hadj (s) -0.31 0.09 0.01 -0.07

Departure Headway (s) 6.5 7.4 6.6 5.8

Degree Utilization, x 0.52 0.28 0.45 0.97

Capacity (veh/h) 526 455 513 603

Control Delay (s) 16.4 13.3 14.8 53.0

Approach Delay (s) 16.4 13.3 14.8 53.0

Approach LOS C B B F

Intersection Summary

Delay 33.1

HCM Level of Service D

Intersection Capacity Utilization 61.8% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

21: N Innis Arden Wy & Greenwood Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 1 Synchro 7 -  Report
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 10 194 478 100 186 44

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 11 211 520 109 202 48

Pedestrians 4 5 2

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1380 235 254

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1380 235 254

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 89 74 60

cM capacity (veh/h) 95 798 1307

Direction, Lane # EB 1 EB 2 NB 1 SB 1

Volume Total 11 211 628 250

Volume Left 11 0 520 0

Volume Right 0 211 0 48

cSH 95 798 1307 1700

Volume to Capacity 0.11 0.26 0.40 0.15

Queue Length 95th (ft) 9 27 49 0

Control Delay (s) 47.5 11.1 8.6 0.0

Lane LOS E B A

Approach Delay (s) 12.9 8.6 0.0

Approach LOS B

Intersection Summary

Average Delay 7.5

Intersection Capacity Utilization 59.2% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 23 59 16 7 68 283 20 235 12 106 212 44

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 25 64 17 8 74 308 22 255 13 115 230 48

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 107 82 308 290 393

Volume Left (vph) 25 8 0 22 115

Volume Right (vph) 17 0 308 13 48

Hadj (s) -0.02 0.08 -0.67 0.02 0.02

Departure Headway (s) 7.0 6.9 6.1 6.2 6.0

Degree Utilization, x 0.21 0.16 0.53 0.50 0.66

Capacity (veh/h) 427 485 541 536 562

Control Delay (s) 11.8 10.0 14.5 15.3 19.8

Approach Delay (s) 11.8 13.6 15.3 19.8

Approach LOS B B C C

Intersection Summary

Delay 15.9

HCM Level of Service C

Intersection Capacity Utilization 56.5% ICU Level of Service B

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 9 124 5 37 281 19 8 117 13 48 384 20

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 11 11 11 12 11 11 12 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98 1.00 1.00

Flpb, ped/bikes 0.99 1.00 0.97 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1757 1849 1662 1779 1766 1801 1502 1761 1785

Flt Permitted 0.37 1.00 0.67 1.00 0.46 1.00 1.00 0.68 1.00

Satd. Flow (perm) 680 1849 1168 1779 857 1801 1502 1252 1785

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 10 135 5 40 305 21 9 127 14 52 417 22

RTOR Reduction (vph) 0 2 0 0 4 0 0 0 6 0 2 0

Lane Group Flow (vph) 10 138 0 40 322 0 9 127 8 52 437 0

Confl. Peds. (#/hr) 7 18 18 7 2 5 5 2

Confl. Bikes (#/hr) 2 1

Turn Type Perm Perm Perm Perm Perm

Protected Phases 4 4 2 2

Permitted Phases 4 4 2 2 2

Actuated Green, G (s) 16.5 16.5 16.5 16.5 38.5 38.5 38.5 38.5 38.5

Effective Green, g (s) 16.5 16.5 16.5 16.5 38.5 38.5 38.5 38.5 38.5

Actuated g/C Ratio 0.25 0.25 0.25 0.25 0.59 0.59 0.59 0.59 0.59

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 173 469 296 452 508 1067 890 742 1057

v/s Ratio Prot 0.07 c0.18 0.07 c0.24

v/s Ratio Perm 0.01 0.03 0.01 0.01 0.04

v/c Ratio 0.06 0.29 0.14 0.71 0.02 0.12 0.01 0.07 0.41

Uniform Delay, d1 18.4 19.6 18.7 22.1 5.5 5.8 5.4 5.6 7.2

Progression Factor 1.00 1.00 0.68 0.76 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.1 0.1 3.7 0.1 0.2 0.0 0.2 1.2

Delay (s) 18.4 19.7 12.8 20.4 5.5 6.0 5.5 5.8 8.3

Level of Service B B B C A A A A A

Approach Delay (s) 19.6 19.6 6.0 8.1

Approach LOS B B A A

Intersection Summary

HCM Average Control Delay 12.9 HCM Level of Service B

HCM Volume to Capacity ratio 0.50

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 54.1% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

24: N 155th St & Westminster Way N 3/29/2016
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 2 38 7 128 40 8 14 4 208 3 332 20

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00 1.00 0.95 0.95 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.86 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 0.97 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 1676 1425 1513 1551 1393 1590 1362 1354 1593 3185 1392

Flt Permitted 0.95 1.00 1.00 0.95 0.97 1.00 0.54 1.00 1.00 0.68 1.00 1.00

Satd. Flow (perm) 1593 1676 1425 1513 1551 1393 897 1362 1354 1139 3185 1392

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 2 41 8 139 43 9 15 4 226 3 361 22

RTOR Reduction (vph) 0 0 8 0 0 0 0 30 31 0 0 6

Lane Group Flow (vph) 2 41 0 90 92 9 15 85 84 3 361 16

Confl. Peds. (#/hr) 5 5 1 1

Turn Type Split Perm Split Free Perm Prot Perm Perm

Protected Phases 8 8 7 7 2 2 6

Permitted Phases 8 Free 2 6 6

Actuated Green, G (s) 7.9 7.9 7.9 12.2 12.2 130.0 94.9 94.9 94.9 94.9 94.9 94.9

Effective Green, g (s) 7.9 7.9 7.9 12.2 12.2 130.0 94.9 94.9 94.9 94.9 94.9 94.9

Actuated g/C Ratio 0.06 0.06 0.06 0.09 0.09 1.00 0.73 0.73 0.73 0.73 0.73 0.73

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.5 3.5 3.5 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 97 102 87 142 146 1393 655 994 988 831 2325 1016

v/s Ratio Prot 0.00 c0.02 c0.06 0.06 0.06 0.06 c0.11

v/s Ratio Perm 0.00 0.01 0.02 0.00 0.01

v/c Ratio 0.02 0.40 0.01 0.63 0.63 0.01 0.02 0.09 0.08 0.00 0.16 0.02

Uniform Delay, d1 57.4 58.8 57.4 56.7 56.7 0.0 4.8 5.1 5.1 4.8 5.3 4.8

Progression Factor 1.00 1.00 1.00 0.39 0.39 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 3.0 0.0 6.5 6.3 0.0 0.1 0.2 0.2 0.0 0.1 0.0

Delay (s) 57.5 61.8 57.4 28.4 28.2 0.0 4.9 5.2 5.2 4.8 5.5 4.8

Level of Service E E E C C A A A A A A A

Approach Delay (s) 61.0 27.0 5.2 5.4

Approach LOS E C A A

Intersection Summary

HCM Average Control Delay 13.3 HCM Level of Service B

HCM Volume to Capacity ratio 0.22

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 40.9% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 236 179 4 189 99 110 6 395 158 183 937 293

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.96 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 1856 1764 1863 1583 1769 3373 1769 3378

Flt Permitted 0.49 1.00 0.35 1.00 1.00 0.18 1.00 0.31 1.00

Satd. Flow (perm) 908 1856 642 1863 1583 341 3373 571 3378

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 257 195 4 205 108 120 7 429 172 199 1018 318

RTOR Reduction (vph) 0 1 0 0 0 106 0 33 0 0 19 0

Lane Group Flow (vph) 257 198 0 205 108 14 7 568 0 199 1317 0

Confl. Peds. (#/hr) 9 9 6 1 1 6

Turn Type pm+pt pm+pt Perm pm+pt pm+pt

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 8 2 6

Actuated Green, G (s) 36.0 17.9 31.2 15.5 15.5 54.8 53.8 82.9 77.4

Effective Green, g (s) 36.0 17.9 31.2 15.5 15.5 54.8 53.8 82.9 77.4

Actuated g/C Ratio 0.28 0.14 0.24 0.12 0.12 0.42 0.41 0.64 0.60

Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 1.0 3.0 1.0 3.0

Lane Grp Cap (vph) 371 256 290 222 189 155 1396 591 2011

v/s Ratio Prot c0.10 c0.11 0.09 0.06 0.00 0.17 c0.06 c0.39

v/s Ratio Perm 0.10 0.08 0.01 0.02 0.15

v/c Ratio 0.69 0.77 0.71 0.49 0.08 0.05 0.41 0.34 0.66

Uniform Delay, d1 39.9 54.1 42.7 53.5 50.9 22.0 26.9 11.0 17.4

Progression Factor 1.00 1.00 0.60 0.59 0.87 1.00 1.00 1.00 1.00

Incremental Delay, d2 4.5 12.4 6.0 0.6 0.1 0.0 0.9 1.5 1.7

Delay (s) 44.4 66.5 31.7 32.0 44.6 22.0 27.7 12.5 19.1

Level of Service D E C C D C C B B

Approach Delay (s) 54.0 35.4 27.7 18.3

Approach LOS D D C B

Intersection Summary

HCM Average Control Delay 28.0 HCM Level of Service C

HCM Volume to Capacity ratio 0.70

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 76.5% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 265 521 65 2 842 195 278 259 302 31 126 270

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.1 5.5 5.5 5.5 5.1 5.1 5.5 5.1 5.1 5.5

Lane Util. Factor 1.00 0.95 1.00 0.95 0.91 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 1.00 0.99 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 0.97 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 1.00 0.95 0.99 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3539 1534 3439 1610 3343 1560 1770 1863 1583

Flt Permitted 0.11 1.00 1.00 0.95 0.95 0.99 1.00 0.95 1.00 1.00

Satd. Flow (perm) 199 3539 1534 3282 1610 3343 1560 1770 1863 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 288 566 71 2 915 212 302 282 328 34 137 293

RTOR Reduction (vph) 0 0 29 0 15 0 0 0 134 0 0 178

Lane Group Flow (vph) 288 566 42 0 1114 0 190 394 194 34 137 115

Confl. Peds. (#/hr) 5 5 2 2

Turn Type pm+pt Perm Perm Split custom Split custom

Protected Phases 5 2 6 4 4 3 3

Permitted Phases 2 2 6 2 6

Actuated Green, G (s) 69.8 69.4 69.4 46.0 19.5 19.5 69.4 12.8 12.8 46.0

Effective Green, g (s) 69.8 69.4 69.4 46.0 19.5 19.5 69.4 12.8 12.8 46.0

Actuated g/C Ratio 0.59 0.59 0.59 0.39 0.17 0.17 0.59 0.11 0.11 0.39

Clearance Time (s) 5.1 5.5 5.5 5.5 5.1 5.1 5.5 5.1 5.1 5.5

Vehicle Extension (s) 3.0 3.5 3.5 3.0 3.0 3.0 3.5 3.0 3.0 3.0

Lane Grp Cap (vph) 363 2092 907 1286 267 555 922 193 203 620

v/s Ratio Prot c0.12 0.16 c0.12 0.12 0.02 c0.07

v/s Ratio Perm 0.35 0.03 c0.34 0.12 0.07

v/c Ratio 0.79 0.27 0.05 0.87 0.71 0.71 0.21 0.18 0.67 0.19

Uniform Delay, d1 36.1 11.7 10.1 32.9 46.3 46.3 11.2 47.5 50.3 23.4

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 11.3 0.1 0.0 6.4 8.6 4.2 0.1 0.4 8.6 0.1

Delay (s) 47.4 11.8 10.1 39.2 54.9 50.4 11.3 47.9 58.9 23.6

Level of Service D B B D D D B D E C

Approach Delay (s) 22.7 39.2 37.3 35.8

Approach LOS C D D D

Intersection Summary

HCM Average Control Delay 33.8 HCM Level of Service C

HCM Volume to Capacity ratio 0.76

Actuated Cycle Length (s) 117.4 Sum of lost time (s) 15.7

Intersection Capacity Utilization 80.4% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Sign Control Stop Stop Stop

Volume (vph) 1 32 43 26 19 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 35 47 28 21 0

Direction, Lane # EB 1 NB 1 SB 1

Volume Total (vph) 36 75 21

Volume Left (vph) 1 47 0

Volume Right (vph) 35 0 0

Hadj (s) -0.54 0.16 0.03

Departure Headway (s) 3.6 4.1 4.1

Degree Utilization, x 0.04 0.09 0.02

Capacity (veh/h) 978 849 868

Control Delay (s) 6.7 7.5 7.2

Approach Delay (s) 6.7 7.5 7.2

Approach LOS A A A

Intersection Summary

Delay 7.3

HCM Level of Service A

Intersection Capacity Utilization 21.1% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 7 4 0 0 0 45 1 24 0 29 10 6

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 8 4 0 0 0 49 1 26 0 32 11 7

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 12 49 27 49

Volume Left (vph) 8 0 1 32

Volume Right (vph) 0 49 0 7

Hadj (s) 0.16 -0.57 0.04 0.08

Departure Headway (s) 4.3 3.5 4.1 4.1

Degree Utilization, x 0.01 0.05 0.03 0.06

Capacity (veh/h) 821 998 850 854

Control Delay (s) 7.3 6.7 7.2 7.4

Approach Delay (s) 7.3 6.7 7.2 7.4

Approach LOS A A A A

Intersection Summary

Delay 7.1

HCM Level of Service A

Intersection Capacity Utilization 23.2% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 0 2 2 0 7 0 67 0 22 35 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 0 2 2 0 8 0 73 0 24 38 0

Pedestrians 3

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 166 159 41 164 159 73 38 73

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 166 159 41 164 159 73 38 73

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 100 100 100 100 99 100 98

cM capacity (veh/h) 782 722 1027 788 722 989 1572 1527

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 3 10 73 62

Volume Left 1 2 0 24

Volume Right 2 8 0 0

cSH 930 936 1572 1527

Volume to Capacity 0.00 0.01 0.00 0.02

Queue Length 95th (ft) 0 1 0 1

Control Delay (s) 8.9 8.9 0.0 2.9

Lane LOS A A A

Approach Delay (s) 8.9 8.9 0.0 2.9

Approach LOS A A

Intersection Summary

Average Delay 2.0

Intersection Capacity Utilization 20.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 139 4 5 9 7 14 9 156 1 11 289 298

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 5.0 5.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.94 1.00 1.00 1.00 0.92

Flt Protected 0.95 0.99 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 1721 1756 3536 1770 3232

Flt Permitted 0.77 0.93 0.41 1.00 0.95 1.00

Satd. Flow (perm) 1423 1617 757 3536 1770 3232

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 151 4 5 10 8 15 10 170 1 12 314 324

RTOR Reduction (vph) 0 1 0 0 13 0 0 0 0 0 76 0

Lane Group Flow (vph) 0 159 0 0 20 0 10 171 0 12 562 0

Confl. Peds. (#/hr) 2 2 4 2 2 4

Turn Type Perm Perm Perm Prot

Protected Phases 8 8 6 5 5 6

Permitted Phases 8 8 6

Actuated Green, G (s) 21.6 21.6 86.8 86.8 8.6 99.4

Effective Green, g (s) 21.6 21.6 86.8 86.8 8.6 99.4

Actuated g/C Ratio 0.17 0.17 0.67 0.67 0.07 0.76

Clearance Time (s) 4.0 4.0 5.0 5.0 4.0

Vehicle Extension (s) 3.5 3.5 2.5 2.5 2.0

Lane Grp Cap (vph) 236 269 505 2361 117 2471

v/s Ratio Prot 0.05 0.01 c0.17

v/s Ratio Perm c0.11 0.01 0.01

v/c Ratio 0.67 0.08 0.02 0.07 0.10 0.23

Uniform Delay, d1 50.9 45.8 7.3 7.5 57.1 4.4

Progression Factor 1.00 1.00 0.85 0.84 1.33 0.33

Incremental Delay, d2 7.7 0.1 0.1 0.1 0.1 0.0

Delay (s) 58.6 45.9 6.2 6.4 76.1 1.4

Level of Service E D A A E A

Approach Delay (s) 58.6 45.9 6.4 2.8

Approach LOS E D A A

Intersection Summary

HCM Average Control Delay 13.5 HCM Level of Service B

HCM Volume to Capacity ratio 0.30

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 39.3% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 6 17 84 11 7 2 48 58 13 84 1

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 7 18 91 12 8 2 52 63 14 91 1

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 131

pX, platoon unblocked 0.99 0.99 0.99 0.99 0.99 0.99

vC, conflicting volume 222 240 93 231 209 84 92 115

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 209 228 93 219 196 70 92 102

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 99 98 87 98 99 100 99

cM capacity (veh/h) 719 658 963 705 685 983 1502 1476

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 25 111 117 107

Volume Left 0 91 2 14

Volume Right 18 8 63 1

cSH 859 716 1502 1476

Volume to Capacity 0.03 0.15 0.00 0.01

Queue Length 95th (ft) 2 14 0 1

Control Delay (s) 9.3 10.9 0.1 1.1

Lane LOS A B A A

Approach Delay (s) 9.3 10.9 0.1 1.1

Approach LOS A B

Intersection Summary

Average Delay 4.4

Intersection Capacity Utilization 30.9% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

32: Pine St & 3rd Ave S 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 1 Synchro 7 -  Report

David Evans and Associates, Inc. Page 33

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 11 4 4 3 4 10 13 69 7 8 45 23

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 12 4 4 3 4 11 14 75 8 9 49 25

Pedestrians 2

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 199 190 63 194 198 79 74 83

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 199 190 63 194 198 79 74 83

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 98 99 100 100 99 99 99 99

cM capacity (veh/h) 739 695 999 748 687 982 1526 1515

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 21 18 97 83

Volume Left 12 3 14 9

Volume Right 4 11 8 25

cSH 771 849 1526 1515

Volume to Capacity 0.03 0.02 0.01 0.01

Queue Length 95th (ft) 2 2 1 0

Control Delay (s) 9.8 9.3 1.1 0.8

Lane LOS A A A A

Approach Delay (s) 9.8 9.3 1.1 0.8

Approach LOS A A

Intersection Summary

Average Delay 2.5

Intersection Capacity Utilization 17.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 55 587 0 1 570 58 1 0 8 90 1 106

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.6 4.6 4.6 4.6 5.5 5.5 5.5

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.99 0.88 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1769 3539 1770 3483 1609 1768 1565

Flt Permitted 0.25 1.00 0.28 1.00 0.99 0.75 1.00

Satd. Flow (perm) 461 3539 520 3483 1599 1398 1565

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 60 638 0 1 620 63 1 0 9 98 1 115

RTOR Reduction (vph) 0 0 0 0 14 0 0 4 0 0 51 0

Lane Group Flow (vph) 60 638 0 1 669 0 0 6 0 98 65 0

Confl. Peds. (#/hr) 1 1 2 1 1 2

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 18.8 18.8 18.8 18.8 36.1 36.1 36.1

Effective Green, g (s) 18.8 18.8 18.8 18.8 36.1 36.1 36.1

Actuated g/C Ratio 0.29 0.29 0.29 0.29 0.56 0.56 0.56

Clearance Time (s) 4.6 4.6 4.6 4.6 5.5 5.5 5.5

Vehicle Extension (s) 3.5 3.5 3.5 3.5 4.0 4.0 4.0

Lane Grp Cap (vph) 133 1024 150 1007 888 776 869

v/s Ratio Prot 0.18 c0.19 0.04

v/s Ratio Perm 0.13 0.00 0.00 c0.07

v/c Ratio 0.45 0.62 0.01 0.66 0.01 0.13 0.07

Uniform Delay, d1 18.9 20.0 16.5 20.3 6.4 6.9 6.7

Progression Factor 0.84 0.83 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 2.2 1.0 0.0 1.7 0.0 0.3 0.2

Delay (s) 18.1 17.7 16.5 22.1 6.5 7.2 6.9

Level of Service B B B C A A A

Approach Delay (s) 17.7 22.0 6.5 7.0

Approach LOS B C A A

Intersection Summary

HCM Average Control Delay 18.1 HCM Level of Service B

HCM Volume to Capacity ratio 0.31

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.1

Intersection Capacity Utilization 57.5% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 33 381 142 139 433 80 126 194 77 188 354 26

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.96 1.00 0.98 1.00 0.96 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 3383 1770 3456 1770 3388 1770 3498

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1770 3383 1770 3456 1770 3388 1770 3498

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 36 414 154 151 471 87 137 211 84 204 385 28

RTOR Reduction (vph) 0 58 0 0 21 0 0 67 0 0 8 0

Lane Group Flow (vph) 36 510 0 151 537 0 137 228 0 204 405 0

Confl. Peds. (#/hr) 1 1 9 9

Turn Type Prot Prot Prot Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases

Actuated Green, G (s) 2.5 16.4 9.2 23.1 7.4 13.2 10.2 16.0

Effective Green, g (s) 2.5 16.4 9.2 23.1 7.4 13.2 10.2 16.0

Actuated g/C Ratio 0.04 0.25 0.14 0.36 0.11 0.20 0.16 0.25

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 68 854 251 1228 202 688 278 861

v/s Ratio Prot 0.02 c0.15 c0.09 0.16 0.08 0.07 c0.12 c0.12

v/s Ratio Perm

v/c Ratio 0.53 0.60 0.60 0.44 0.68 0.33 0.73 0.47

Uniform Delay, d1 30.7 21.4 26.2 16.0 27.7 22.1 26.1 20.9

Progression Factor 1.00 1.00 1.67 0.32 1.02 1.00 1.00 1.00

Incremental Delay, d2 7.3 1.1 3.7 0.2 8.7 1.3 9.6 1.8

Delay (s) 37.9 22.5 47.6 5.4 36.9 23.4 35.7 22.7

Level of Service D C D A D C D C

Approach Delay (s) 23.4 14.4 27.7 27.0

Approach LOS C B C C

Intersection Summary

HCM Average Control Delay 22.4 HCM Level of Service C

HCM Volume to Capacity ratio 0.60

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 56.4% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 0 0 402 0 0 0 0 0 991 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3

Lane Util. Factor 0.95 0.95

Frt 1.00 1.00

Flt Protected 1.00 1.00

Satd. Flow (prot) 3539 3539

Flt Permitted 1.00 1.00

Satd. Flow (perm) 3539 3539

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 0 0 0 437 0 0 0 0 0 1077 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 0 0 0 437 0 0 0 0 0 1077 0

Turn Type

Protected Phases 6 4

Permitted Phases

Actuated Green, G (s) 64.7 54.7

Effective Green, g (s) 64.7 54.7

Actuated g/C Ratio 0.50 0.42

Clearance Time (s) 5.3 5.3

Vehicle Extension (s) 5.0 5.0

Lane Grp Cap (vph) 1761 1489

v/s Ratio Prot c0.12 c0.30

v/s Ratio Perm

v/c Ratio 0.25 0.72

Uniform Delay, d1 18.7 31.3

Progression Factor 1.19 1.00

Incremental Delay, d2 0.3 2.2

Delay (s) 22.7 33.5

Level of Service C C

Approach Delay (s) 0.0 22.7 0.0 33.5

Approach LOS A C A C

Intersection Summary

HCM Average Control Delay 30.4 HCM Level of Service C

HCM Volume to Capacity ratio 0.47

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 10.6

Intersection Capacity Utilization 46.3% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 0 499 0 0 1009 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3

Lane Util. Factor 0.95 0.97

Frt 1.00 1.00

Flt Protected 1.00 0.95

Satd. Flow (prot) 3539 3433

Flt Permitted 1.00 0.95

Satd. Flow (perm) 3539 3433

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 542 0 0 1097 0

RTOR Reduction (vph) 0 0 0 0 176 0

Lane Group Flow (vph) 0 542 0 0 921 0

Turn Type

Protected Phases 2 4

Permitted Phases

Actuated Green, G (s) 71.6 47.8

Effective Green, g (s) 71.6 47.8

Actuated g/C Ratio 0.55 0.37

Clearance Time (s) 5.3 5.3

Vehicle Extension (s) 5.0 5.0

Lane Grp Cap (vph) 1949 1262

v/s Ratio Prot c0.15 c0.27

v/s Ratio Perm

v/c Ratio 0.28 0.73

Uniform Delay, d1 15.5 35.5

Progression Factor 0.22 0.07

Incremental Delay, d2 0.3 2.4

Delay (s) 3.8 4.9

Level of Service A A

Approach Delay (s) 3.8 0.0 4.9

Approach LOS A A A

Intersection Summary

HCM Average Control Delay 4.5 HCM Level of Service A

HCM Volume to Capacity ratio 0.46

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 10.6

Intersection Capacity Utilization 51.4% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 9 1373 129 143 733 49 25 46 154 176 275 44

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.6 5.3 4.6 5.3 4.6 5.0 5.0 4.6 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3486 1770 3501 1770 1803 1563 1770 1863 1561

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3486 1770 3501 1770 1803 1563 1770 1863 1561

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 10 1492 140 155 797 53 27 50 167 191 299 48

RTOR Reduction (vph) 0 5 0 0 3 0 0 0 66 0 0 25

Lane Group Flow (vph) 10 1627 0 155 847 0 27 50 101 191 299 23

Confl. Peds. (#/hr) 1 2 2 1 2 1 1 2

Bus Blockages (#/hr) 0 0 0 0 0 0 0 8 0 0 0 0

Turn Type Prot Prot Prot Perm Prot Perm

Protected Phases 5 2 1 6 3 8 7 4

Permitted Phases 8 4

Actuated Green, G (s) 1.4 56.5 20.9 76.0 3.2 20.7 20.7 12.4 29.9 29.9

Effective Green, g (s) 1.4 56.5 20.9 76.0 3.2 20.7 20.7 12.4 29.9 29.9

Actuated g/C Ratio 0.01 0.43 0.16 0.58 0.02 0.16 0.16 0.10 0.23 0.23

Clearance Time (s) 4.6 5.3 4.6 5.3 4.6 5.0 5.0 4.6 5.0 5.0

Vehicle Extension (s) 2.5 5.0 2.5 5.0 2.5 5.0 5.0 3.0 5.0 5.0

Lane Grp Cap (vph) 19 1515 285 2047 44 287 249 169 428 359

v/s Ratio Prot 0.01 c0.47 c0.09 0.24 0.02 0.03 c0.11 c0.16

v/s Ratio Perm 0.06 0.01

v/c Ratio 0.53 1.07 0.54 0.41 0.61 0.17 0.41 1.13 0.70 0.06

Uniform Delay, d1 64.0 36.8 50.2 14.8 62.8 47.3 49.1 58.8 45.9 39.1

Progression Factor 1.13 0.68 0.91 0.81 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 17.1 44.9 1.6 0.6 19.7 0.6 2.3 108.5 6.2 0.2

Delay (s) 89.2 69.8 47.1 12.5 82.5 47.9 51.4 167.3 52.1 39.3

Level of Service F E D B F D D F D D

Approach Delay (s) 69.9 17.8 54.1 91.9

Approach LOS E B D F

Intersection Summary

HCM Average Control Delay 57.0 HCM Level of Service E

HCM Volume to Capacity ratio 0.89

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 14.5

Intersection Capacity Utilization 83.5% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 0 1065 840 0 275 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3 5.0

Lane Util. Factor 0.95 0.95 0.97

Frpb, ped/bikes 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 1.00 1.00

Flt Protected 1.00 1.00 0.95

Satd. Flow (prot) 3539 3539 3433

Flt Permitted 1.00 1.00 0.95

Satd. Flow (perm) 3539 3539 3433

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 1158 913 0 299 0

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 0 1158 913 0 299 0

Confl. Peds. (#/hr) 1

Turn Type

Protected Phases 2 6 4

Permitted Phases

Actuated Green, G (s) 43.7 43.7 11.0

Effective Green, g (s) 43.7 43.7 11.0

Actuated g/C Ratio 0.67 0.67 0.17

Clearance Time (s) 5.3 5.3 5.0

Vehicle Extension (s) 5.0 5.0 3.0

Lane Grp Cap (vph) 2379 2379 581

v/s Ratio Prot c0.33 0.26 c0.09

v/s Ratio Perm

v/c Ratio 0.49 0.38 0.51

Uniform Delay, d1 5.2 4.7 24.6

Progression Factor 0.68 1.00 1.00

Incremental Delay, d2 0.2 0.5 0.8

Delay (s) 3.7 5.2 25.3

Level of Service A A C

Approach Delay (s) 3.7 5.2 25.3

Approach LOS A A C

Intersection Summary

HCM Average Control Delay 7.0 HCM Level of Service A

HCM Volume to Capacity ratio 0.49

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.3

Intersection Capacity Utilization 45.9% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 29 51 12 574 1654 40

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 32 55 13 624 1798 43

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 2136 899 1841

vC1, stage 1 conf vol 1798

vC2, stage 2 conf vol 338

vCu, unblocked vol 2136 899 1841

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s) 5.8

tF (s) 3.5 3.3 2.2

p0 queue free % 72 80 96

cM capacity (veh/h) 114 282 326

Direction, Lane # EB 1 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3

Volume Total 87 13 312 312 899 899 43

Volume Left 32 13 0 0 0 0 0

Volume Right 55 0 0 0 0 0 43

cSH 184 326 1700 1700 1700 1700 1700

Volume to Capacity 0.47 0.04 0.18 0.18 0.53 0.53 0.03

Queue Length 95th (ft) 57 3 0 0 0 0 0

Control Delay (s) 41.1 16.5 0.0 0.0 0.0 0.0 0.0

Lane LOS E C

Approach Delay (s) 41.1 0.3 0.0

Approach LOS E

Intersection Summary

Average Delay 1.5

Intersection Capacity Utilization 57.1% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 131 334 70 174 127 73 14 336 107 122 1316 160

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 11 11 11 11 11 11 13 15 11 13

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 0.97 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3433 1711 3421 1508 1711 3421 1590 1947 3421 1585

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3433 1711 3421 1508 1711 3421 1590 1947 3421 1585

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 142 363 76 189 138 79 15 365 116 133 1430 174

RTOR Reduction (vph) 0 14 0 0 0 66 0 0 63 0 0 37

Lane Group Flow (vph) 142 425 0 189 138 13 15 365 53 133 1430 137

Confl. Peds. (#/hr) 2 9 9 2 12 12 12 12

Turn Type Prot Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 14.0 20.4 15.0 21.4 21.4 2.8 59.5 59.5 13.1 69.8 69.8

Effective Green, g (s) 14.0 20.4 15.0 21.4 21.4 2.8 59.5 59.5 13.1 69.8 69.8

Actuated g/C Ratio 0.11 0.16 0.12 0.16 0.16 0.02 0.46 0.46 0.10 0.54 0.54

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 3.0 2.0 2.0 2.5 3.5 3.5 2.5 3.5 3.5

Lane Grp Cap (vph) 191 539 197 563 248 37 1566 728 196 1837 851

v/s Ratio Prot 0.08 c0.12 c0.11 0.04 0.01 0.11 c0.07 c0.42

v/s Ratio Perm 0.01 0.03 0.09

v/c Ratio 0.74 0.79 0.96 0.25 0.05 0.41 0.23 0.07 0.68 0.78 0.16

Uniform Delay, d1 56.3 52.7 57.2 47.3 45.8 62.8 21.4 19.8 56.4 23.9 15.3

Progression Factor 0.99 1.00 1.14 1.62 4.33 1.02 0.79 0.42 1.00 1.00 1.00

Incremental Delay, d2 12.8 6.9 51.4 0.1 0.0 5.1 0.3 0.2 8.2 3.3 0.4

Delay (s) 68.5 59.5 116.9 76.9 198.2 69.2 17.3 8.5 64.6 27.3 15.7

Level of Service E E F E F E B A E C B

Approach Delay (s) 61.7 119.1 16.8 29.0

Approach LOS E F B C

Intersection Summary

HCM Average Control Delay 44.4 HCM Level of Service D

HCM Volume to Capacity ratio 0.82

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 22.0

Intersection Capacity Utilization 83.4% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR WBR2 NBL2 NBL NBT NBR SBL

Lane Configurations

Volume (vph) 67 322 372 109 175 35 17 133 29 388 42 49

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00

Frt 1.00 1.00 0.85 1.00 0.97 1.00 1.00 0.85 1.00

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Satd. Flow (prot) 1593 3185 1425 1593 3077 1593 3185 1425 1593

Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Satd. Flow (perm) 1593 3185 1425 1593 3077 1593 3185 1425 1593

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 73 350 404 118 190 38 18 145 32 422 46 53

RTOR Reduction (vph) 0 0 126 0 5 0 0 0 0 0 23 0

Lane Group Flow (vph) 73 350 278 118 241 0 0 0 177 422 23 53

Turn Type Prot Perm Prot Prot Prot Perm Prot

Protected Phases 7 4 3 8 5 5 2 1

Permitted Phases 4 2

Actuated Green, G (s) 7.9 27.3 27.3 8.0 27.4 13.0 65.5 65.5 7.2

Effective Green, g (s) 7.9 27.3 27.3 8.0 27.4 13.0 65.5 65.5 7.2

Actuated g/C Ratio 0.06 0.21 0.21 0.06 0.21 0.10 0.50 0.50 0.06

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 2.0 6.0 6.0 2.0

Lane Grp Cap (vph) 97 669 299 98 649 159 1605 718 88

v/s Ratio Prot 0.05 0.11 c0.07 0.08 c0.11 0.13 0.03

v/s Ratio Perm c0.20 0.02

v/c Ratio 0.75 0.52 0.93 1.20 0.37 1.11 0.26 0.03 0.60

Uniform Delay, d1 60.1 45.6 50.4 61.0 43.9 58.5 18.4 16.3 60.0

Progression Factor 0.94 0.89 0.97 0.93 0.96 0.68 0.83 1.52 1.19

Incremental Delay, d2 26.9 0.7 33.6 154.9 0.4 103.3 0.4 0.1 6.2

Delay (s) 83.3 41.3 82.7 211.6 42.6 143.4 15.7 24.8 77.8

Level of Service F D F F D F B C E

Approach Delay (s) 65.2 97.4 51.4

Approach LOS E F D

Intersection Summary

HCM Average Control Delay 66.1 HCM Level of Service E

HCM Volume to Capacity ratio 1.05

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 22.0

Intersection Capacity Utilization 90.4% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBT SBR SBR2 SER2

Lane Configurations

Volume (vph) 1430 72 7 0

Ideal Flow (vphpl) 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0

Lane Util. Factor 0.95 1.00

Frt 1.00 0.85

Flt Protected 1.00 1.00

Satd. Flow (prot) 3185 1425

Flt Permitted 1.00 1.00

Satd. Flow (perm) 3185 1425

Peak-hour factor, PHF 0.92 0.92 0.92 0.92

Adj. Flow (vph) 1554 78 8 0

RTOR Reduction (vph) 0 3 0 0

Lane Group Flow (vph) 1554 83 0 0

Turn Type Prot custom

Protected Phases 6 6

Permitted Phases 4

Actuated Green, G (s) 59.7 59.7

Effective Green, g (s) 59.7 59.7

Actuated g/C Ratio 0.46 0.46

Clearance Time (s) 5.0 5.0

Vehicle Extension (s) 4.0 4.0

Lane Grp Cap (vph) 1463 654

v/s Ratio Prot c0.49 0.06

v/s Ratio Perm

v/c Ratio 1.06 0.13

Uniform Delay, d1 35.1 20.2

Progression Factor 0.80 0.61

Incremental Delay, d2 39.7 0.3

Delay (s) 67.8 12.7

Level of Service E B

Approach Delay (s) 65.3

Approach LOS E

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 32 257 57 341 200 131 14 489 119 195 1601 35

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 6.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 0.97 0.95 1.00 1.00 0.95 1.00 0.97 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.97 1.00 1.00 0.98 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 2976 3090 3079 1388 1593 3079 1396 3090 3079 1403

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1593 2976 3090 3079 1388 1593 3079 1396 3090 3079 1403

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 35 279 62 371 217 142 15 532 129 212 1740 38

RTOR Reduction (vph) 0 16 0 0 0 108 0 0 57 0 0 17

Lane Group Flow (vph) 35 325 0 371 217 34 15 532 72 212 1740 21

Confl. Peds. (#/hr) 12 18 18 12 2 9 9 2

Turn Type Prot Prot Perm Prot pm+ov Prot Perm

Protected Phases 7 4 3 8 5 2 3 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 4.2 22.9 12.0 30.7 30.7 2.4 60.7 72.7 12.4 70.7 70.7

Effective Green, g (s) 4.2 22.9 12.0 30.7 30.7 2.4 60.7 72.7 12.4 70.7 70.7

Actuated g/C Ratio 0.03 0.18 0.09 0.24 0.24 0.02 0.47 0.56 0.10 0.54 0.54

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 6.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.5 3.5 3.5 1.5 4.0 3.5 1.5 4.0 4.0

Lane Grp Cap (vph) 51 524 285 727 328 29 1438 781 295 1675 763

v/s Ratio Prot 0.02 c0.11 c0.12 0.07 0.01 0.17 0.01 c0.07 c0.57

v/s Ratio Perm 0.02 0.04 0.01

v/c Ratio 0.69 0.62 1.30 0.30 0.10 0.52 0.37 0.09 0.72 1.04 0.03

Uniform Delay, d1 62.2 49.5 59.0 40.8 38.9 63.2 22.3 13.3 57.1 29.6 13.7

Progression Factor 0.94 1.13 0.68 0.76 1.24 1.02 1.46 3.34 1.33 0.42 0.10

Incremental Delay, d2 31.9 2.3 158.9 0.3 0.2 6.2 0.7 0.1 0.6 19.8 0.0

Delay (s) 90.4 58.4 198.8 31.2 48.3 70.5 33.4 44.5 76.8 32.1 1.3

Level of Service F E F C D E C D E C A

Approach Delay (s) 61.4 119.7 36.3 36.3

Approach LOS E F D D

Intersection Summary

HCM Average Control Delay 54.9 HCM Level of Service D

HCM Volume to Capacity ratio 0.99

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 22.0

Intersection Capacity Utilization 99.4% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

43: N 160th St & SR 99 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 1 Synchro 7 -  Report

David Evans and Associates, Inc. Page 45

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 87 25 132 12 48 4 166 588 6 10 1806 248

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 4.0 6.0 4.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 0.97 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.98 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.87 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1588 1394 1589 1601 3090 3079 1355 1593 3079 1395

Flt Permitted 0.56 1.00 0.44 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 929 1394 743 1601 3090 3079 1355 1593 3079 1395

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 95 27 143 13 52 4 180 639 7 11 1963 270

RTOR Reduction (vph) 0 122 0 0 3 0 0 0 2 0 0 62

Lane Group Flow (vph) 95 48 0 13 53 0 180 639 5 11 1963 208

Confl. Peds. (#/hr) 5 5 5 5 4 6 6 4

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 17.7 13.1 11.7 10.1 7.0 92.7 92.7 2.6 88.3 88.3

Effective Green, g (s) 17.7 13.1 11.7 10.1 7.0 92.7 92.7 2.6 88.3 88.3

Actuated g/C Ratio 0.14 0.10 0.09 0.08 0.05 0.71 0.71 0.02 0.68 0.68

Clearance Time (s) 4.0 6.0 4.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 2.0 3.0 2.0 2.0 3.0 3.0 2.0 3.0 3.0

Lane Grp Cap (vph) 150 140 77 124 166 2196 966 32 2091 948

v/s Ratio Prot c0.02 0.03 0.00 0.03 c0.06 c0.21 0.01 c0.64

v/s Ratio Perm c0.06 0.01 0.00 0.15

v/c Ratio 0.63 0.34 0.17 0.43 1.08 0.29 0.01 0.34 0.94 0.22

Uniform Delay, d1 52.8 54.4 54.3 57.2 61.5 6.8 5.4 62.9 18.5 7.9

Progression Factor 1.13 1.63 1.00 1.00 0.98 0.79 0.88 1.25 0.31 0.07

Incremental Delay, d2 8.4 0.5 1.0 0.9 91.9 0.3 0.0 1.4 6.3 0.3

Delay (s) 68.1 89.1 55.4 58.1 152.2 5.6 4.7 80.2 11.9 0.8

Level of Service E F E E F A A F B A

Approach Delay (s) 81.6 57.6 37.6 10.9

Approach LOS F E D B

Intersection Summary

HCM Average Control Delay 23.8 HCM Level of Service C

HCM Volume to Capacity ratio 0.93

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 23.0

Intersection Capacity Utilization 88.1% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 150 118 30 135 163 148 16 468 54 97 1450 5

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.97 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 0.98 1.00 1.00 0.97 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 3090 1676 1402 1593 3185 1403 1593 3185 1385 1593 3185 1399

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 3090 1676 1402 1593 3185 1403 1593 3185 1385 1593 3185 1399

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 163 128 33 147 177 161 17 509 59 105 1576 5

RTOR Reduction (vph) 0 0 29 0 0 139 0 0 27 0 0 1

Lane Group Flow (vph) 163 128 4 147 177 22 17 509 32 105 1576 4

Confl. Peds. (#/hr) 3 3 3 3 4 3 3 4

Turn Type Prot Perm Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 8.8 14.3 14.3 12.0 17.5 17.5 2.4 71.3 71.3 12.4 81.3 81.3

Effective Green, g (s) 8.8 14.3 14.3 12.0 17.5 17.5 2.4 71.3 71.3 12.4 81.3 81.3

Actuated g/C Ratio 0.07 0.11 0.11 0.09 0.13 0.13 0.02 0.55 0.55 0.10 0.63 0.63

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 3.0 3.0 2.0 3.0 3.0

Lane Grp Cap (vph) 209 184 154 147 429 189 29 1747 760 152 1992 875

v/s Ratio Prot 0.05 c0.08 c0.09 c0.06 0.01 0.16 c0.07 c0.49

v/s Ratio Perm 0.00 0.02 0.02 0.00

v/c Ratio 0.78 0.70 0.02 1.00 0.41 0.11 0.59 0.29 0.04 0.69 0.79 0.00

Uniform Delay, d1 59.6 55.8 51.6 59.0 51.5 49.4 63.3 15.8 13.6 56.9 18.1 9.1

Progression Factor 1.08 0.91 0.84 1.00 1.00 1.00 1.51 0.29 0.06 1.22 0.25 0.09

Incremental Delay, d2 15.3 8.9 0.0 74.2 0.2 0.1 16.1 0.4 0.1 5.0 1.6 0.0

Delay (s) 79.6 59.4 43.2 133.2 51.8 49.5 111.4 4.9 1.0 74.4 6.1 0.8

Level of Service E E D F D D F A A E A A

Approach Delay (s) 67.9 75.7 7.6 10.4

Approach LOS E E A B

Intersection Summary

HCM Average Control Delay 26.2 HCM Level of Service C

HCM Volume to Capacity ratio 0.85

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 25.0

Intersection Capacity Utilization 82.2% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 54 475 56 220 349 144 44 407 146 407 1163 53

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.98 1.00 1.00 0.97 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3468 1770 3539 1552 1770 3539 1534 1770 3539 1530

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3468 1770 3539 1552 1770 3539 1534 1770 3539 1530

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 59 516 61 239 379 157 48 442 159 442 1264 58

RTOR Reduction (vph) 0 7 0 0 0 110 0 0 124 0 0 30

Lane Group Flow (vph) 59 570 0 239 379 47 48 442 35 442 1264 28

Confl. Peds. (#/hr) 6 19 19 6 12 13 13 12

Turn Type Prot Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 7.0 25.7 20.3 39.0 39.0 5.6 28.3 28.3 35.7 58.4 58.4

Effective Green, g (s) 7.0 25.7 20.3 39.0 39.0 5.6 28.3 28.3 35.7 58.4 58.4

Actuated g/C Ratio 0.05 0.20 0.16 0.30 0.30 0.04 0.22 0.22 0.27 0.45 0.45

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 4.0 2.0 2.0 2.0 6.0 6.0 5.0 6.0 6.0

Lane Grp Cap (vph) 95 686 276 1062 466 76 770 334 486 1590 687

v/s Ratio Prot 0.03 c0.16 c0.14 0.11 0.03 0.12 c0.25 c0.36

v/s Ratio Perm 0.03 0.02 0.02

v/c Ratio 0.62 0.83 0.87 0.36 0.10 0.63 0.57 0.10 0.91 0.79 0.04

Uniform Delay, d1 60.2 50.1 53.5 35.7 32.8 61.2 45.5 40.7 45.6 30.7 20.1

Progression Factor 1.01 0.93 1.00 1.00 1.00 1.06 0.74 0.31 0.85 0.59 0.30

Incremental Delay, d2 11.2 7.9 24.2 0.1 0.0 11.5 3.0 0.6 15.1 2.6 0.1

Delay (s) 71.9 54.6 77.7 35.7 32.9 76.3 36.4 13.3 53.9 20.9 6.1

Level of Service E D E D C E D B D C A

Approach Delay (s) 56.2 48.1 33.7 28.7

Approach LOS E D C C

Intersection Summary

HCM Average Control Delay 38.0 HCM Level of Service D

HCM Volume to Capacity ratio 0.83

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 91.3% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

46: N 130th St & SR 99 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 1 Synchro 7 -  Report

David Evans and Associates, Inc. Page 48

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 70 458 73 170 307 68 31 419 134 115 1207 71

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.98 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.97 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1770 3455 1770 3398 1770 3539 1557 1770 3501

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1770 3455 1770 3398 1770 3539 1557 1770 3501

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 76 498 79 185 334 74 34 455 146 125 1312 77

RTOR Reduction (vph) 0 10 0 0 15 0 0 0 82 0 3 0

Lane Group Flow (vph) 76 567 0 185 393 0 34 455 64 125 1386 0

Confl. Peds. (#/hr) 25 5 5 25 14 2 2 14

Turn Type Prot Prot Prot Perm Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 2

Actuated Green, G (s) 8.8 26.1 17.4 34.7 4.0 56.6 56.6 13.9 66.5

Effective Green, g (s) 8.8 26.1 17.4 34.7 4.0 56.6 56.6 13.9 66.5

Actuated g/C Ratio 0.07 0.20 0.13 0.27 0.03 0.44 0.44 0.11 0.51

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 120 694 237 907 54 1541 678 189 1791

v/s Ratio Prot 0.04 c0.16 c0.10 0.12 0.02 0.13 c0.07 c0.40

v/s Ratio Perm 0.04

v/c Ratio 0.63 0.82 0.78 0.43 0.63 0.30 0.09 0.66 0.77

Uniform Delay, d1 59.0 49.7 54.5 39.5 62.3 23.8 21.6 55.8 25.7

Progression Factor 1.00 1.00 1.10 1.07 1.00 1.00 1.00 1.10 0.52

Incremental Delay, d2 10.4 7.4 14.4 0.3 20.8 0.5 0.3 5.1 2.0

Delay (s) 69.5 57.1 74.4 42.6 83.0 24.3 21.9 66.3 15.5

Level of Service E E E D F C C E B

Approach Delay (s) 58.5 52.5 26.9 19.7

Approach LOS E D C B

Intersection Summary

HCM Average Control Delay 34.2 HCM Level of Service C

HCM Volume to Capacity ratio 0.79

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 76.8% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 437 518 250 582 0 0 0 0 83 2 336

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 11 11 12 12 12 12 12 11 12

Total Lost time (s) 5.0 5.0 4.6 5.0 5.0 5.0

Lane Util. Factor 0.91 1.00 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 0.97 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 4916 1535 1711 3421 1717 1583

Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 4916 1535 1711 3421 1717 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 475 563 272 633 0 0 0 0 90 2 365

RTOR Reduction (vph) 0 0 317 0 0 0 0 0 0 0 0 275

Lane Group Flow (vph) 0 475 246 272 633 0 0 0 0 0 92 90

Confl. Peds. (#/hr) 5 4

Turn Type Perm Prot Perm Perm

Protected Phases 2 1 6 4

Permitted Phases 2 4 4

Actuated Green, G (s) 56.9 56.9 26.5 27.9 32.0 32.0

Effective Green, g (s) 56.9 56.9 26.5 27.9 32.0 32.0

Actuated g/C Ratio 0.44 0.44 0.20 0.21 0.25 0.25

Clearance Time (s) 5.0 5.0 4.6 5.0 5.0 5.0

Vehicle Extension (s) 4.0 4.0 4.5 4.0 5.0 5.0

Lane Grp Cap (vph) 2152 672 349 734 423 390

v/s Ratio Prot 0.10 0.16 c0.19

v/s Ratio Perm c0.16 0.05 c0.06

v/c Ratio 0.22 0.37 0.78 0.86 0.22 0.23

Uniform Delay, d1 22.8 24.5 49.0 49.2 39.0 39.2

Progression Factor 1.03 2.81 0.44 0.45 1.00 1.00

Incremental Delay, d2 0.2 1.4 7.4 6.7 0.5 0.6

Delay (s) 23.7 70.2 28.7 28.8 39.6 39.8

Level of Service C E C C D D

Approach Delay (s) 48.9 28.8 0.0 39.7

Approach LOS D C A D

Intersection Summary

HCM Average Control Delay 39.6 HCM Level of Service D

HCM Volume to Capacity ratio 0.44

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 93.5% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 204 411 50 0 279 100 277 113 212 106 207 30

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 0.95 0.95 1.00 0.91 0.91 0.91 0.91

Frpb, ped/bikes 1.00 1.00 0.99 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.99 1.00 0.85 1.00 0.92 1.00 0.98

Flt Protected 0.98 1.00 1.00 0.95 0.99 0.95 1.00

Satd. Flow (prot) 3441 3539 1561 1610 3068 1610 3315

Flt Permitted 0.75 1.00 1.00 0.95 0.99 0.95 1.00

Satd. Flow (perm) 2619 3539 1561 1610 3068 1610 3315

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 222 447 54 0 303 109 301 123 230 115 225 33

RTOR Reduction (vph) 0 9 0 0 0 74 0 173 0 0 16 0

Lane Group Flow (vph) 0 714 0 0 303 35 226 255 0 103 254 0

Confl. Peds. (#/hr) 2 2 2 2 2 1 1 2

Turn Type Perm Perm Split Split

Protected Phases 4 8 2 2 6 6

Permitted Phases 4 8

Actuated Green, G (s) 21.0 21.0 21.0 16.0 16.0 16.0 16.0

Effective Green, g (s) 21.0 21.0 21.0 16.0 16.0 16.0 16.0

Actuated g/C Ratio 0.32 0.32 0.32 0.25 0.25 0.25 0.25

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 846 1143 504 396 755 396 816

v/s Ratio Prot 0.09 c0.14 0.08 0.06 c0.08

v/s Ratio Perm c0.27 0.02

v/c Ratio 0.84 0.27 0.07 0.57 0.34 0.26 0.31

Uniform Delay, d1 20.5 16.3 15.2 21.5 20.1 19.7 20.0

Progression Factor 0.89 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 7.9 0.6 0.3 5.9 1.2 1.6 1.0

Delay (s) 26.0 16.9 15.5 27.4 21.3 21.3 21.0

Level of Service C B B C C C C

Approach Delay (s) 26.0 16.5 23.4 21.1

Approach LOS C B C C

Intersection Summary

HCM Average Control Delay 22.6 HCM Level of Service C

HCM Volume to Capacity ratio 0.60

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 72.2% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 16 7 121 4 9 1 69 190 0 3 294 30

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 17 8 132 4 10 1 75 207 0 3 320 33

Pedestrians 3 2 15

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 708 704 354 851 720 209 355 209

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 708 704 354 851 720 209 355 209

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 95 98 81 98 97 100 94 100

cM capacity (veh/h) 323 337 680 207 329 830 1201 1360

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 157 15 282 355

Volume Left 17 4 75 3

Volume Right 132 1 0 33

cSH 580 293 1201 1360

Volume to Capacity 0.27 0.05 0.06 0.00

Queue Length 95th (ft) 27 4 5 0

Control Delay (s) 13.5 18.0 2.6 0.1

Lane LOS B C A A

Approach Delay (s) 13.5 18.0 2.6 0.1

Approach LOS B C

Intersection Summary

Average Delay 3.9

Intersection Capacity Utilization 53.1% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 10 4 59 8 21 2 79 65 31 187 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 11 4 64 9 23 2 86 71 34 203 0

Pedestrians 6 1 2

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 1 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 431 439 209 407 403 124 209 158

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 431 439 209 407 403 124 209 158

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 98 99 88 98 98 100 98

cM capacity (veh/h) 499 496 827 529 519 924 1355 1421

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 16 96 159 237

Volume Left 1 64 2 34

Volume Right 4 23 71 0

cSH 556 588 1355 1421

Volume to Capacity 0.03 0.16 0.00 0.02

Queue Length 95th (ft) 2 14 0 2

Control Delay (s) 11.7 12.3 0.1 1.3

Lane LOS B B A A

Approach Delay (s) 11.7 12.3 0.1 1.3

Approach LOS B B

Intersection Summary

Average Delay 3.3

Intersection Capacity Utilization 42.1% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 7 72 22 12 31 11 25 73 28 14 222 23

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 8 78 24 13 34 12 27 79 30 15 241 25

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 110 59 137 282

Volume Left (vph) 8 13 27 15

Volume Right (vph) 24 12 30 25

Hadj (s) -0.08 -0.04 -0.06 -0.01

Departure Headway (s) 4.9 5.0 4.6 4.5

Degree Utilization, x 0.15 0.08 0.18 0.35

Capacity (veh/h) 672 649 740 767

Control Delay (s) 8.7 8.4 8.6 9.9

Approach Delay (s) 8.7 8.4 8.6 9.9

Approach LOS A A A A

Intersection Summary

Delay 9.2

HCM Level of Service A

Intersection Capacity Utilization 28.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 43 131 31 69 47 29 16 422 50 47 1603 41

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.98 1.00 1.00 0.91

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.94 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1760 1742 1765 1681 1770 3421 1547 1770 3421 1446

Flt Permitted 0.56 1.00 0.48 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1035 1742 890 1681 1770 3421 1547 1770 3421 1446

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 47 142 34 75 51 32 17 459 54 51 1742 45

RTOR Reduction (vph) 0 8 0 0 19 0 0 0 21 0 0 16

Lane Group Flow (vph) 47 168 0 75 64 0 17 459 33 51 1742 29

Confl. Peds. (#/hr) 9 6 6 9 21 1 1 21

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 26.3 18.3 19.9 15.1 2.4 79.8 79.8 7.1 84.5 84.5

Effective Green, g (s) 26.3 18.3 19.9 15.1 2.4 79.8 79.8 7.1 84.5 84.5

Actuated g/C Ratio 0.20 0.14 0.15 0.12 0.02 0.61 0.61 0.05 0.65 0.65

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 3.5 3.0 3.5 2.0 4.0 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 254 245 169 195 33 2100 950 97 2224 940

v/s Ratio Prot 0.01 c0.10 c0.02 0.04 0.01 0.13 c0.03 c0.51

v/s Ratio Perm 0.03 0.05 0.02 0.02

v/c Ratio 0.19 0.69 0.44 0.33 0.52 0.22 0.03 0.53 0.78 0.03

Uniform Delay, d1 42.6 53.1 48.8 52.8 63.2 11.2 9.9 59.8 16.2 8.1

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.23 0.32 0.16

Incremental Delay, d2 0.1 8.0 1.9 1.2 5.5 0.2 0.1 4.6 2.0 0.0

Delay (s) 42.7 61.2 50.7 53.9 68.8 11.4 10.0 78.4 7.3 1.3

Level of Service D E D D E B A E A A

Approach Delay (s) 57.3 52.4 13.1 9.1

Approach LOS E D B A

Intersection Summary

HCM Average Control Delay 16.3 HCM Level of Service B

HCM Volume to Capacity ratio 0.76

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 75.5% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

53: NW 195th St & 8th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 1 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 0 3 42 0 35 0 179 106 58 373 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 0 3 46 0 38 0 195 115 63 405 0

Pedestrians 4 4

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 826 845 413 791 788 252 409 310

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 826 845 413 791 788 252 409 310

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 100 99 84 100 95 100 95

cM capacity (veh/h) 265 283 634 292 306 786 1146 1251

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 4 84 310 468

Volume Left 1 46 0 63

Volume Right 3 38 115 0

cSH 470 409 1146 1251

Volume to Capacity 0.01 0.20 0.00 0.05

Queue Length 95th (ft) 1 19 0 4

Control Delay (s) 12.7 16.0 0.0 1.5

Lane LOS B C A

Approach Delay (s) 12.7 16.0 0.0 1.5

Approach LOS B C

Intersection Summary

Average Delay 2.4

Intersection Capacity Utilization 57.6% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 42 91 51 46 47 27 19 111 21 88 212 21

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 46 99 55 50 51 29 21 121 23 96 230 23

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 200 130 164 349

Volume Left (vph) 46 50 21 96

Volume Right (vph) 55 29 23 23

Hadj (s) -0.09 -0.02 -0.02 0.05

Departure Headway (s) 5.4 5.6 5.4 5.2

Degree Utilization, x 0.30 0.20 0.24 0.50

Capacity (veh/h) 605 570 607 663

Control Delay (s) 10.7 10.0 10.1 13.2

Approach Delay (s) 10.7 10.0 10.1 13.2

Approach LOS B B B B

Intersection Summary

Delay 11.5

HCM Level of Service B

Intersection Capacity Utilization 48.6% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 85 67 97 48 74 10 63 111 8 13 310 82

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 92 73 105 52 80 11 68 121 9 14 337 89

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 271 143 198 440

Volume Left (vph) 92 52 68 14

Volume Right (vph) 105 11 9 89

Hadj (s) -0.13 0.06 0.08 -0.08

Departure Headway (s) 5.9 6.4 6.1 5.5

Degree Utilization, x 0.45 0.26 0.34 0.67

Capacity (veh/h) 545 478 529 626

Control Delay (s) 13.7 11.6 12.1 19.2

Approach Delay (s) 13.7 11.6 12.1 19.2

Approach LOS B B B C

Intersection Summary

Delay 15.4

HCM Level of Service C

Intersection Capacity Utilization 61.9% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 19 10 6 28 18 20 5 378 9 21 1610 37

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 12 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 1.00 0.95 1.00 1.00 0.93

Flpb, ped/bikes 0.99 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.94 1.00 0.92 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1754 1680 1750 1698 1770 3421 1498 1770 3421 1468

Flt Permitted 0.73 1.00 0.75 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1348 1680 1373 1698 1770 3421 1498 1770 3421 1468

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 21 11 7 30 20 22 5 411 10 23 1750 40

RTOR Reduction (vph) 0 6 0 0 20 0 0 0 2 0 0 5

Lane Group Flow (vph) 21 12 0 30 22 0 5 411 8 23 1750 35

Confl. Peds. (#/hr) 7 8 8 7 15 9 9 15

Turn Type Perm Perm Prot Perm Prot Perm

Protected Phases 4 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 13.4 13.4 13.4 13.4 1.2 98.0 98.0 3.6 100.4 100.4

Effective Green, g (s) 13.4 13.4 13.4 13.4 1.2 98.0 98.0 3.6 100.4 100.4

Actuated g/C Ratio 0.10 0.10 0.10 0.10 0.01 0.75 0.75 0.03 0.77 0.77

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 4.0 4.0 2.0 4.0 4.0

Lane Grp Cap (vph) 139 173 142 175 16 2579 1129 49 2642 1134

v/s Ratio Prot 0.01 0.01 0.00 0.12 c0.01 c0.51

v/s Ratio Perm 0.02 c0.02 0.01 0.02

v/c Ratio 0.15 0.07 0.21 0.13 0.31 0.16 0.01 0.47 0.66 0.03

Uniform Delay, d1 53.1 52.7 53.5 53.0 64.0 4.5 4.0 62.3 6.9 3.5

Progression Factor 1.00 1.00 1.00 1.00 0.86 0.38 0.18 1.00 1.00 1.00

Incremental Delay, d2 0.2 0.1 0.3 0.1 3.9 0.1 0.0 2.6 1.3 0.1

Delay (s) 53.3 52.7 53.7 53.1 59.0 1.8 0.7 64.8 8.2 3.5

Level of Service D D D D E A A E A A

Approach Delay (s) 53.0 53.4 2.5 8.8

Approach LOS D D A A

Intersection Summary

HCM Average Control Delay 9.8 HCM Level of Service A

HCM Volume to Capacity ratio 0.59

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 64.5% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 22 199 153 94 223 49 51 88 46 44 312 42

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 10 10 11 10 10 11 12 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.98 1.00 0.99 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.93 1.00 0.97 1.00 0.95 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1705 1571 1707 1682 1711 1749 1703 1824

Flt Permitted 0.55 1.00 0.42 1.00 0.17 1.00 0.59 1.00

Satd. Flow (perm) 993 1571 755 1682 308 1749 1054 1824

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 24 216 166 102 242 53 55 96 50 48 339 46

RTOR Reduction (vph) 0 17 0 0 5 0 0 17 0 0 5 0

Lane Group Flow (vph) 24 365 0 102 290 0 55 129 0 48 380 0

Confl. Peds. (#/hr) 3 4 4 3 1 3 3 1

Confl. Bikes (#/hr) 6 3 1

Bus Blockages (#/hr) 0 4 0 0 0 0 0 0 0 0 0 0

Turn Type pm+pt pm+pt pm+pt pm+pt

Protected Phases 5 2 1 6 7 4 3 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 70.6 67.6 77.6 71.1 35.9 31.9 35.9 31.9

Effective Green, g (s) 70.6 67.6 77.6 71.1 35.9 31.9 35.9 31.9

Actuated g/C Ratio 0.54 0.52 0.60 0.55 0.28 0.25 0.28 0.25

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 556 817 498 920 128 429 311 448

v/s Ratio Prot 0.00 c0.23 c0.01 c0.17 c0.01 0.07 0.00 c0.21

v/s Ratio Perm 0.02 0.11 0.11 0.04

v/c Ratio 0.04 0.45 0.20 0.32 0.43 0.30 0.15 0.85

Uniform Delay, d1 13.8 19.5 12.2 16.1 37.1 40.0 35.1 46.8

Progression Factor 0.58 0.47 1.00 1.00 1.14 1.09 1.00 1.00

Incremental Delay, d2 0.0 1.7 0.1 0.9 0.8 0.1 0.1 13.5

Delay (s) 8.0 10.9 12.3 17.0 43.0 43.8 35.2 60.2

Level of Service A B B B D D D E

Approach Delay (s) 10.7 15.8 43.6 57.4

Approach LOS B B D E

Intersection Summary

HCM Average Control Delay 30.8 HCM Level of Service C

HCM Volume to Capacity ratio 0.58

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 25.0

Intersection Capacity Utilization 65.0% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 1 0 0 183 2 71 0 148 113 209 339 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 0 0 199 2 77 0 161 123 227 368 0

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 1 278 284 596

Volume Left (vph) 1 199 0 227

Volume Right (vph) 0 77 123 0

Hadj (s) 0.23 0.01 -0.23 0.11

Departure Headway (s) 7.3 6.2 5.5 5.4

Degree Utilization, x 0.00 0.48 0.44 0.89

Capacity (veh/h) 434 550 625 596

Control Delay (s) 10.3 14.9 12.7 36.8

Approach Delay (s) 10.3 14.9 12.7 36.8

Approach LOS B B B E

Intersection Summary

Delay 25.6

HCM Level of Service D

Intersection Capacity Utilization 67.6% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 28 41 0 3 75 23 0 8 1 100 16 64

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 30 45 0 3 82 25 0 9 1 109 17 70

Pedestrians 1 4 2 1

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 0 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1279

pX, platoon unblocked

vC, conflicting volume 108 47 287 221 51 216 209 96

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 108 47 287 221 51 216 209 96

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 98 100 100 99 100 85 97 93

cM capacity (veh/h) 1482 1558 592 660 1012 715 671 959

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 75 110 10 196

Volume Left 30 3 0 109

Volume Right 0 25 1 70

cSH 1482 1558 687 781

Volume to Capacity 0.02 0.00 0.01 0.25

Queue Length 95th (ft) 2 0 1 25

Control Delay (s) 3.1 0.2 10.3 11.1

Lane LOS A A B B

Approach Delay (s) 3.1 0.2 10.3 11.1

Approach LOS B B

Intersection Summary

Average Delay 6.5

Intersection Capacity Utilization 34.2% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 21 12 112 16 11 12 13 643 6 2 1910 55

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 12 12 12 12 12

Total Lost time (s) 4.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.98 1.00 0.99 1.00 1.00 0.96 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.86 1.00 0.92 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1589 1379 1590 1482 1593 3185 1368 1593 3185 1378

Flt Permitted 0.64 1.00 0.47 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1064 1379 787 1482 1593 3185 1368 1593 3185 1378

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 23 13 122 17 12 13 14 699 7 2 2076 60

RTOR Reduction (vph) 0 113 0 0 12 0 0 0 2 0 0 11

Lane Group Flow (vph) 23 22 0 17 13 0 14 699 5 2 2076 49

Confl. Peds. (#/hr) 3 4 4 3 3 5 5 3

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 14.1 9.9 11.3 8.5 2.4 97.2 97.2 1.1 95.9 95.9

Effective Green, g (s) 14.1 9.9 11.3 8.5 2.4 97.2 97.2 1.1 95.9 95.9

Actuated g/C Ratio 0.11 0.08 0.09 0.07 0.02 0.75 0.75 0.01 0.74 0.74

Clearance Time (s) 4.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 2.0 3.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 132 105 86 97 29 2381 1023 13 2350 1017

v/s Ratio Prot c0.01 c0.02 0.00 0.01 c0.01 0.22 0.00 c0.65

v/s Ratio Perm 0.01 0.01 0.00 0.04

v/c Ratio 0.17 0.21 0.20 0.13 0.48 0.29 0.01 0.15 0.88 0.05

Uniform Delay, d1 52.4 56.4 54.8 57.3 63.2 5.3 4.2 64.0 12.8 4.6

Progression Factor 1.00 1.00 1.00 1.00 0.90 0.83 0.60 1.28 0.21 0.00

Incremental Delay, d2 0.6 0.4 1.1 0.2 4.4 0.3 0.0 0.2 0.5 0.0

Delay (s) 53.1 56.8 56.0 57.5 61.1 4.7 2.5 82.1 3.2 0.0

Level of Service D E E E E A A F A A

Approach Delay (s) 56.2 56.9 5.8 3.2

Approach LOS E E A A

Intersection Summary

HCM Average Control Delay 7.3 HCM Level of Service A

HCM Volume to Capacity ratio 0.76

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 14.0

Intersection Capacity Utilization 82.6% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 37 709 32 55 320 1 17 16 23 25 56 43

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 10 11 11 12 10 10 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 1.00 1.00 0.91 1.00 0.93

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1768 3367 1703 3420 1650 1569 1764 1731

Flt Permitted 0.54 1.00 0.35 1.00 0.69 1.00 0.73 1.00

Satd. Flow (perm) 1009 3367 620 3420 1194 1569 1355 1731

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 40 771 35 60 348 1 18 17 25 27 61 47

RTOR Reduction (vph) 0 2 0 0 0 0 0 22 0 0 42 0

Lane Group Flow (vph) 40 804 0 60 349 0 18 20 0 27 66 0

Confl. Peds. (#/hr) 1 7 7 1 1 3 3 1

Bus Blockages (#/hr) 0 4 0 0 0 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 6 4 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 48.1 48.1 48.1 48.1 6.9 6.9 6.9 6.9

Effective Green, g (s) 48.1 48.1 48.1 48.1 6.9 6.9 6.9 6.9

Actuated g/C Ratio 0.74 0.74 0.74 0.74 0.11 0.11 0.11 0.11

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 747 2492 459 2531 127 167 144 184

v/s Ratio Prot c0.24 0.10 0.01 c0.04

v/s Ratio Perm 0.04 0.10 0.02 0.02

v/c Ratio 0.05 0.32 0.13 0.14 0.14 0.12 0.19 0.36

Uniform Delay, d1 2.3 2.9 2.4 2.4 26.4 26.3 26.5 27.0

Progression Factor 0.89 1.13 0.65 0.57 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.3 0.5 0.1 0.5 0.3 0.6 1.2

Delay (s) 2.2 3.6 2.1 1.5 26.9 26.6 27.1 28.2

Level of Service A A A A C C C C

Approach Delay (s) 3.5 1.6 26.7 28.0

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 6.2 HCM Level of Service A

HCM Volume to Capacity ratio 0.33

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 45.7% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

62: N 185th St & Midvale Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 1 Synchro 7 -  Report

David Evans and Associates, Inc. Page 64

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 11 311 17 51 355 8 18 4 49 6 0 4

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.93 1.00 1.00 1.00 0.91 0.99

Flpb, ped/bikes 0.99 1.00 1.00 0.97 1.00 0.98 1.00 0.96

Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85 0.95

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.96 1.00 0.97

Satd. Flow (prot) 1745 1801 1467 1709 1793 1701 1441 1623

Flt Permitted 0.53 1.00 1.00 0.56 1.00 0.94 1.00 0.84

Satd. Flow (perm) 971 1801 1467 1003 1793 1666 1441 1405

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 12 338 18 55 386 9 20 4 53 7 0 4

RTOR Reduction (vph) 0 0 4 0 1 0 0 0 50 0 4 0

Lane Group Flow (vph) 12 338 14 55 394 0 0 24 3 0 7 0

Confl. Peds. (#/hr) 12 27 27 12 16 35 35 16

Turn Type Perm Perm Perm Perm Perm Perm

Protected Phases 2 6 4 8

Permitted Phases 2 2 6 4 4 8

Actuated Green, G (s) 51.1 51.1 51.1 51.1 51.1 3.9 3.9 3.9

Effective Green, g (s) 51.1 51.1 51.1 51.1 51.1 3.9 3.9 3.9

Actuated g/C Ratio 0.79 0.79 0.79 0.79 0.79 0.06 0.06 0.06

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 763 1416 1153 789 1410 100 86 84

v/s Ratio Prot 0.19 c0.22

v/s Ratio Perm 0.01 0.01 0.05 c0.01 0.00 0.01

v/c Ratio 0.02 0.24 0.01 0.07 0.28 0.24 0.04 0.09

Uniform Delay, d1 1.5 1.8 1.5 1.6 1.9 29.1 28.8 28.9

Progression Factor 0.29 1.22 0.28 0.72 0.81 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.4 0.0 0.2 0.5 0.5 0.1 0.2

Delay (s) 0.5 2.6 0.4 1.3 2.0 29.6 28.8 29.0

Level of Service A A A A A C C C

Approach Delay (s) 2.4 1.9 29.1 29.0

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 4.8 HCM Level of Service A

HCM Volume to Capacity ratio 0.28

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 47.9% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

63: N 175th St & Midvale Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 1 Synchro 7 -  Report

David Evans and Associates, Inc. Page 65

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 27 513 32 5 594 64 18 5 5 18 4 44

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.5 4.5

Lane Util. Factor 1.00 0.95 1.00 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 1.00 0.93 1.00 0.86

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1590 3043 1585 4344 1582 1489 1591 1372

Flt Permitted 0.36 1.00 0.43 1.00 0.89 1.00 0.80 1.00

Satd. Flow (perm) 598 3043 714 4344 1480 1489 1340 1372

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 29 558 35 5 646 70 20 5 5 20 4 48

RTOR Reduction (vph) 0 3 0 0 9 0 0 5 0 0 44 0

Lane Group Flow (vph) 29 590 0 5 707 0 20 5 0 20 8 0

Confl. Peds. (#/hr) 7 13 13 7 10 1 1 10

Turn Type pm+pt pm+pt Perm Perm

Protected Phases 5 2 1 6 4 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 46.8 44.3 44.2 43.0 4.5 4.5 5.0 5.0

Effective Green, g (s) 46.8 44.3 44.2 43.0 4.5 4.5 5.0 5.0

Actuated g/C Ratio 0.72 0.68 0.68 0.66 0.07 0.07 0.08 0.08

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.5 4.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 469 2074 502 2874 102 103 103 106

v/s Ratio Prot c0.00 c0.19 0.00 0.16 0.00 0.01

v/s Ratio Perm 0.04 0.01 0.01 c0.01

v/c Ratio 0.06 0.28 0.01 0.25 0.20 0.05 0.19 0.07

Uniform Delay, d1 2.6 4.1 3.3 4.4 28.5 28.3 28.1 27.8

Progression Factor 0.58 0.93 0.35 0.27 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.3 0.0 0.2 0.9 0.2 0.9 0.3

Delay (s) 1.6 4.1 1.2 1.4 29.5 28.5 29.0 28.1

Level of Service A A A A C C C C

Approach Delay (s) 4.0 1.4 29.1 28.4

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 4.5 HCM Level of Service A

HCM Volume to Capacity ratio 0.25

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 9.5

Intersection Capacity Utilization 44.8% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

64: PW 2nd Access Road & 116th Ave W 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 1 Synchro 7 -  Report

David Evans and Associates, Inc. Page 66

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 0 0 0 25 10 0

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 0 0 27 11 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 38 11 11

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 38 11 11

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 100 100

cM capacity (veh/h) 974 1070 1608

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 0 27 11

Volume Left 0 0 0

Volume Right 0 0 0

cSH 1700 1608 1700

Volume to Capacity 0.00 0.00 0.01

Queue Length 95th (ft) 0 0 0

Control Delay (s) 0.0 0.0 0.0

Lane LOS A

Approach Delay (s) 0.0 0.0 0.0

Approach LOS A

Intersection Summary

Average Delay 0.0

Intersection Capacity Utilization 6.7% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

1: Richmond Beach Dr & NW 196th St 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 2 Synchro 7 -  Report

David Evans and Associates, Inc. Page 1

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 239 4 4 124 1 2

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 260 4 4 135 1 2

Pedestrians 2 1

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 265 406 265

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 265 406 265

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 100 100 100

cM capacity (veh/h) 1298 598 772

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 264 139 3

Volume Left 0 4 1

Volume Right 4 0 2

cSH 1700 1298 704

Volume to Capacity 0.16 0.00 0.00

Queue Length 95th (ft) 0 0 0

Control Delay (s) 0.0 0.3 10.1

Lane LOS A B

Approach Delay (s) 0.0 0.3 10.1

Approach LOS B

Intersection Summary

Average Delay 0.2

Intersection Capacity Utilization 23.5% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

2: NW 195th Pl & Richmond Beach Dr 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 2 Synchro 7 -  Report

David Evans and Associates, Inc. Page 2

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 2 2 3 10 19 0

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 2 3 11 21 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 50 9 14

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 50 9 14

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 100 99

cM capacity (veh/h) 947 1073 1604

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 4 14 21

Volume Left 2 0 21

Volume Right 2 11 0

cSH 1006 1700 1604

Volume to Capacity 0.00 0.01 0.01

Queue Length 95th (ft) 0 0 1

Control Delay (s) 8.6 0.0 7.3

Lane LOS A A

Approach Delay (s) 8.6 0.0 7.3

Approach LOS A

Intersection Summary

Average Delay 4.8

Intersection Capacity Utilization 17.7% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

3: NW 196th St & 24th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 2 Synchro 7 -  Report

David Evans and Associates, Inc. Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 255 0 7 130 4 0 0 44 17 1 1

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 277 0 8 141 4 0 0 48 18 1 1

Pedestrians 2 4

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None TWLTL

Median storage veh) 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 146 277 440 440 281 490 438 145

vC1, stage 1 conf vol 279 279 159 159

vC2, stage 2 conf vol 160 161 331 279

vCu, unblocked vol 146 277 440 440 281 490 438 145

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s) 6.1 5.5 6.1 5.5

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 99 100 100 94 97 100 100

cM capacity (veh/h) 1436 1286 668 627 755 593 624 900

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total 278 8 146 48 21

Volume Left 1 8 0 0 18

Volume Right 0 0 4 48 1

cSH 1436 1286 1700 755 605

Volume to Capacity 0.00 0.01 0.09 0.06 0.03

Queue Length 95th (ft) 0 0 0 5 3

Control Delay (s) 0.0 7.8 0.0 10.1 11.2

Lane LOS A A B B

Approach Delay (s) 0.0 0.4 10.1 11.2

Approach LOS B B

Intersection Summary

Average Delay 1.6

Intersection Capacity Utilization 29.0% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

4: NW 196th St NW & 20th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 2 Synchro 7 -  Report

David Evans and Associates, Inc. Page 4

Movement EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT SBR NER2

Lane Configurations

Volume (vph) 5 347 21 145 58 3 9 66 239 3 1 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 0.95 1.00 1.00

Frpb, ped/bikes 1.00 0.99 0.96 1.00

Flpb, ped/bikes 1.00 1.00 1.00 0.97

Frt 1.00 0.96 0.89 1.00

Flt Protected 1.00 1.00 1.00 0.95

Satd. Flow (prot) 3537 3344 1576 1720

Flt Permitted 1.00 1.00 0.99 0.66

Satd. Flow (perm) 3537 3344 1564 1192

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 5 377 23 158 63 3 10 72 260 3 1 0

RTOR Reduction (vph) 0 0 0 30 0 0 53 0 0 0 0 0

Lane Group Flow (vph) 0 382 0 214 0 0 32 0 0 264 0 0

Confl. Peds. (#/hr) 8 8 12 18 18

Turn Type Split Split Perm Perm Free

Protected Phases 2 2 6 6 8 4

Permitted Phases 8 4 Free

Actuated Green, G (s) 67.1 13.6 34.3 34.3

Effective Green, g (s) 67.1 13.6 34.3 34.3

Actuated g/C Ratio 0.52 0.10 0.26 0.26

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1826 350 413 315

v/s Ratio Prot c0.11 c0.06

v/s Ratio Perm 0.02 c0.22

v/c Ratio 0.21 0.61 0.08 0.84

Uniform Delay, d1 17.1 55.7 36.0 45.2

Progression Factor 1.00 0.25 1.00 1.00

Incremental Delay, d2 0.3 3.0 0.1 17.4

Delay (s) 17.3 16.8 36.0 62.6

Level of Service B B D E

Approach Delay (s) 17.3 16.8 36.0 62.6

Approach LOS B B D E

Intersection Summary

HCM Average Control Delay 31.1 HCM Level of Service C

HCM Volume to Capacity ratio 0.44

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 51.5% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

5: NW 195th St & 15th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 2 Synchro 7 -  Report

David Evans and Associates, Inc. Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 12 640 0 0 246 24 0 0 0 68 0 30

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 0.95 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 0.99 0.96

Flt Protected 1.00 1.00 0.97

Satd. Flow (prot) 3536 3485 1726

Flt Permitted 1.00 1.00 0.79

Satd. Flow (perm) 3536 3485 1416

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 13 696 0 0 267 26 0 0 0 74 0 33

RTOR Reduction (vph) 0 0 0 0 6 0 0 0 0 0 14 0

Lane Group Flow (vph) 0 709 0 0 287 0 0 0 0 0 93 0

Confl. Peds. (#/hr) 1 1

Turn Type Split Split Perm Perm

Protected Phases 2 2 6 6 8 4

Permitted Phases 8 4

Actuated Green, G (s) 85.3 16.0 13.7

Effective Green, g (s) 85.3 16.0 13.7

Actuated g/C Ratio 0.66 0.12 0.11

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0

Lane Grp Cap (vph) 2320 429 149

v/s Ratio Prot c0.20 c0.08

v/s Ratio Perm c0.07

v/c Ratio 0.31 0.67 0.62

Uniform Delay, d1 9.6 54.5 55.7

Progression Factor 1.18 0.17 1.00

Incremental Delay, d2 0.3 3.7 7.8

Delay (s) 11.7 12.9 63.5

Level of Service B B E

Approach Delay (s) 11.7 12.9 0.0 63.5

Approach LOS B B A E

Intersection Summary

HCM Average Control Delay 17.0 HCM Level of Service B

HCM Volume to Capacity ratio 0.39

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 40.2% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

6: N Richmond Beach Rd & 15th Drwy 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 2 Synchro 7 -  Report

David Evans and Associates, Inc. Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 2 671 28 22 242 2 30 1 32 1 1 3

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 0.95 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.99 1.00 0.93 0.92

Flt Protected 1.00 1.00 0.98 0.99

Satd. Flow (prot) 3514 3519 1687 1673

Flt Permitted 1.00 1.00 0.85 0.95

Satd. Flow (perm) 3514 3519 1460 1612

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 2 729 30 24 263 2 33 1 35 1 1 3

RTOR Reduction (vph) 0 1 0 0 0 0 0 33 0 0 3 0

Lane Group Flow (vph) 0 760 0 0 289 0 0 36 0 0 2 0

Confl. Peds. (#/hr) 12 3 3 12 5 5

Turn Type Split Split Perm Perm

Protected Phases 2 2 6 6 8 4

Permitted Phases 8 4

Actuated Green, G (s) 91.3 16.0 7.7 7.7

Effective Green, g (s) 91.3 16.0 7.7 7.7

Actuated g/C Ratio 0.70 0.12 0.06 0.06

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 2468 433 86 95

v/s Ratio Prot c0.22 c0.08

v/s Ratio Perm c0.02 0.00

v/c Ratio 0.31 0.67 0.42 0.02

Uniform Delay, d1 7.3 54.5 59.0 57.6

Progression Factor 0.36 1.01 1.00 1.00

Incremental Delay, d2 0.3 3.8 3.3 0.1

Delay (s) 2.9 59.1 62.3 57.7

Level of Service A E E E

Approach Delay (s) 2.9 59.1 62.3 57.7

Approach LOS A E E E

Intersection Summary

HCM Average Control Delay 21.3 HCM Level of Service C

HCM Volume to Capacity ratio 0.37

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 39.7% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

7: NW 190th St & N Richmond Beach Rd 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 2 Synchro 7 -  Report

David Evans and Associates, Inc. Page 7

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 0 36 278 2 0 724

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 39 302 2 0 787

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1289

pX, platoon unblocked

vC, conflicting volume 698 153 305

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 698 153 305

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 95 100

cM capacity (veh/h) 374 865 1251

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2

Volume Total 39 201 103 393 393

Volume Left 0 0 0 0 0

Volume Right 39 0 2 0 0

cSH 865 1700 1700 1700 1700

Volume to Capacity 0.05 0.12 0.06 0.23 0.23

Queue Length 95th (ft) 4 0 0 0 0

Control Delay (s) 9.4 0.0 0.0 0.0 0.0

Lane LOS A

Approach Delay (s) 9.4 0.0 0.0

Approach LOS A

Intersection Summary

Average Delay 0.3

Intersection Capacity Utilization 23.3% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

8: N Richmond Beach Rd & 8th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 2 Synchro 7 -  Report

David Evans and Associates, Inc. Page 8

Movement EBL EBT EBR EBR2 WBL2 WBL WBT WBR NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 86 561 43 2 20 13 231 48 2 22 63 22

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 12 12 12 11 11 10 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.97 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1711 3492 1711 3192 1711 1722

Flt Permitted 0.57 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1021 3492 1711 3192 1711 1722

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 93 610 47 2 22 14 251 52 2 24 68 24

RTOR Reduction (vph) 0 0 0 0 0 0 10 0 0 0 11 0

Lane Group Flow (vph) 93 659 0 0 0 36 293 0 0 26 81 0

Confl. Peds. (#/hr) 2 2 3

Confl. Bikes (#/hr) 1 1

Bus Blockages (#/hr) 0 0 0 0 0 0 4 0 0 0 0 0

Turn Type Perm Prot Prot Split Split

Protected Phases 2 1 1 6 4 4 4

Permitted Phases 2

Actuated Green, G (s) 64.7 64.7 5.1 74.8 10.9 10.9

Effective Green, g (s) 64.7 64.7 5.1 74.8 10.9 10.9

Actuated g/C Ratio 0.50 0.50 0.04 0.58 0.08 0.08

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.5 2.0 2.0 2.5 2.5

Lane Grp Cap (vph) 508 1738 67 1837 143 144

v/s Ratio Prot c0.19 c0.02 0.09 0.02 c0.05

v/s Ratio Perm 0.09

v/c Ratio 0.18 0.38 0.54 0.16 0.18 0.56

Uniform Delay, d1 18.0 20.2 61.3 12.9 55.4 57.3

Progression Factor 0.55 0.57 0.88 0.47 1.00 1.00

Incremental Delay, d2 0.8 0.6 3.7 0.2 0.4 4.0

Delay (s) 10.7 12.2 57.6 6.2 55.8 61.3

Level of Service B B E A E E

Approach Delay (s) 12.0 11.7 60.1

Approach LOS B B E

Intersection Summary

HCM Average Control Delay 27.7 HCM Level of Service C

HCM Volume to Capacity ratio 0.48

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 25.0

Intersection Capacity Utilization 60.5% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

8: N Richmond Beach Rd & 8th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 2 Synchro 7 -  Report

David Evans and Associates, Inc. Page 9

Movement SBL SBT SBR SBR2 NEL NER NER2

Lane Configurations

Volume (vph) 137 126 9 21 23 26 2

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 12 12 12

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 0.97 0.93

Flt Protected 0.95 1.00 0.98

Satd. Flow (prot) 1711 1729 1630

Flt Permitted 0.95 1.00 0.98

Satd. Flow (perm) 1711 1729 1630

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 149 137 10 23 25 28 2

RTOR Reduction (vph) 0 4 0 0 0 0 0

Lane Group Flow (vph) 149 166 0 0 55 0 0

Confl. Peds. (#/hr) 3 3 2

Confl. Bikes (#/hr) 1 1

Bus Blockages (#/hr) 0 2 0 0 0 0 0

Turn Type Split

Protected Phases 7 7 3

Permitted Phases

Actuated Green, G (s) 16.7 16.7 7.6

Effective Green, g (s) 16.7 16.7 7.6

Actuated g/C Ratio 0.13 0.13 0.06

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0

Lane Grp Cap (vph) 220 222 95

v/s Ratio Prot 0.09 c0.10 c0.03

v/s Ratio Perm

v/c Ratio 0.68 0.75 0.58

Uniform Delay, d1 54.1 54.6 59.6

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 6.4 11.3 5.2

Delay (s) 60.4 65.9 64.9

Level of Service E E E

Approach Delay (s) 63.3 64.9

Approach LOS E E

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 19 759 3 10 313 38 9 22 17 96 14 48

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 11 11 10 10 11 10 10 10

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 0.98

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.94 1.00 0.88

Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 3387 3327 1639 1616 1646 1510

Flt Permitted 1.00 1.00 0.71 1.00 0.73 1.00

Satd. Flow (perm) 3387 3327 1231 1616 1264 1510

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 21 825 3 11 340 41 10 24 18 104 15 52

RTOR Reduction (vph) 0 1 0 0 15 0 0 15 0 0 0 0

Lane Group Flow (vph) 0 848 0 0 377 0 10 27 0 104 67 0

Confl. Peds. (#/hr) 2 7 7 2 7 3 3 7

Confl. Bikes (#/hr) 1 1 1

Bus Blockages (#/hr) 0 4 0 0 4 0 0 0 0 0 0 0

Turn Type Split Split Perm Perm

Protected Phases 2 2 6 6 4 4

Permitted Phases 4 4

Actuated Green, G (s) 28.8 11.6 9.6 9.6 9.6 9.6

Effective Green, g (s) 28.8 11.6 9.6 9.6 9.6 9.6

Actuated g/C Ratio 0.44 0.18 0.15 0.15 0.15 0.15

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1501 594 182 239 187 223

v/s Ratio Prot c0.25 c0.11 0.02 0.04

v/s Ratio Perm 0.01 c0.08

v/c Ratio 0.57 0.64 0.05 0.11 0.56 0.30

Uniform Delay, d1 13.4 24.7 23.8 24.0 25.7 24.7

Progression Factor 1.14 1.02 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.5 1.6 0.1 0.2 3.6 0.8

Delay (s) 16.8 26.9 23.9 24.2 29.3 25.5

Level of Service B C C C C C

Approach Delay (s) 16.8 26.9 24.2 27.8

Approach LOS B C C C

Intersection Summary

HCM Average Control Delay 21.1 HCM Level of Service C

HCM Volume to Capacity ratio 0.58

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 55.3% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 667 222 42 277 81 78

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 11 11 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 1.00 0.95 0.97

Frpb, ped/bikes 0.99 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.96 1.00 1.00 0.93

Flt Protected 1.00 0.95 1.00 0.98

Satd. Flow (prot) 3272 1770 3421 3223

Flt Permitted 1.00 0.95 1.00 0.98

Satd. Flow (perm) 3272 1770 3421 3223

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 725 241 46 301 88 85

RTOR Reduction (vph) 34 0 0 0 74 0

Lane Group Flow (vph) 932 0 46 301 99 0

Confl. Peds. (#/hr) 2 2

Confl. Bikes (#/hr) 2 2

Turn Type Prot

Protected Phases 2 1 6 4

Permitted Phases

Actuated Green, G (s) 37.7 3.6 46.3 8.7

Effective Green, g (s) 37.7 3.6 46.3 8.7

Actuated g/C Ratio 0.58 0.06 0.71 0.13

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1898 98 2437 431

v/s Ratio Prot c0.28 c0.03 0.09 c0.03

v/s Ratio Perm

v/c Ratio 0.49 0.47 0.12 0.23

Uniform Delay, d1 8.0 29.8 2.9 25.2

Progression Factor 0.20 0.71 2.15 1.00

Incremental Delay, d2 0.8 1.3 0.1 0.1

Delay (s) 2.4 22.3 6.4 25.3

Level of Service A C A C

Approach Delay (s) 2.4 8.5 25.3

Approach LOS A A C

Intersection Summary

HCM Average Control Delay 6.5 HCM Level of Service A

HCM Volume to Capacity ratio 0.44

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 47.0% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 21 636 85 21 253 22 46 68 20 42 143 21

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 12 11 11 11 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.99 1.00 0.97 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1711 3350 1770 3347 1711 1729 1711 1761

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1711 3350 1770 3347 1711 1729 1711 1761

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 23 691 92 23 275 24 50 74 22 46 155 23

RTOR Reduction (vph) 0 5 0 0 3 0 0 9 0 0 0 0

Lane Group Flow (vph) 23 778 0 23 296 0 50 87 0 46 178 0

Confl. Peds. (#/hr) 1 2 2 1 1 5 5 1

Confl. Bikes (#/hr) 2 1 4

Bus Blockages (#/hr) 0 0 0 0 4 0 0 0 0 0 0 0

Turn Type Prot Prot Split Split

Protected Phases 1 6 5 2 3 3 4 4

Permitted Phases

Actuated Green, G (s) 4.5 77.2 4.4 77.1 10.9 10.9 17.5 17.5

Effective Green, g (s) 4.5 77.2 4.4 77.1 10.9 10.9 17.5 17.5

Actuated g/C Ratio 0.03 0.59 0.03 0.59 0.08 0.08 0.13 0.13

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.0 2.5 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 59 1989 60 1985 143 145 230 237

v/s Ratio Prot c0.01 c0.23 0.01 0.09 0.03 c0.05 0.03 c0.10

v/s Ratio Perm

v/c Ratio 0.39 0.39 0.38 0.15 0.35 0.60 0.20 0.75

Uniform Delay, d1 61.4 14.0 61.5 11.8 56.2 57.4 50.0 54.2

Progression Factor 0.82 1.02 0.82 1.08 0.88 0.88 1.00 1.00

Incremental Delay, d2 2.8 0.5 2.9 0.2 0.5 4.4 0.2 11.2

Delay (s) 53.2 14.7 53.4 12.9 50.1 54.9 50.2 65.4

Level of Service D B D B D D D E

Approach Delay (s) 15.8 15.8 53.3 62.3

Approach LOS B B D E

Intersection Summary

HCM Average Control Delay 26.4 HCM Level of Service C

HCM Volume to Capacity ratio 0.45

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 46.1% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 2 4 4 54 3 4 1 126 80 8 290 1

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 4 4 59 3 4 1 137 87 9 315 1

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 522 559 316 522 516 180 316 224

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 522 559 316 522 516 180 316 224

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 99 99 87 99 99 100 99

cM capacity (veh/h) 458 434 725 456 459 862 1244 1345

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 11 66 225 325

Volume Left 2 59 1 9

Volume Right 4 4 87 1

cSH 524 471 1244 1345

Volume to Capacity 0.02 0.14 0.00 0.01

Queue Length 95th (ft) 2 12 0 0

Control Delay (s) 12.0 13.9 0.0 0.3

Lane LOS B B A A

Approach Delay (s) 12.0 13.9 0.0 0.3

Approach LOS B B

Intersection Summary

Average Delay 1.8

Intersection Capacity Utilization 37.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 2 104 44 176 330 2

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 113 48 191 359 2

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 647 360 361

vC1, stage 1 conf vol 360

vC2, stage 2 conf vol 287

vCu, unblocked vol 647 360 361

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s) 5.4

tF (s) 3.5 3.3 2.2

p0 queue free % 100 83 96

cM capacity (veh/h) 603 685 1198

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 115 239 361

Volume Left 2 48 0

Volume Right 113 0 2

cSH 683 1198 1700

Volume to Capacity 0.17 0.04 0.21

Queue Length 95th (ft) 15 3 0

Control Delay (s) 11.3 1.9 0.0

Lane LOS B A

Approach Delay (s) 11.3 1.9 0.0

Approach LOS B

Intersection Summary

Average Delay 2.5

Intersection Capacity Utilization 45.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 8 391 163 77 182 9 94 6 48 15 2 3

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 9 425 177 84 198 10 102 7 52 16 2 3

Pedestrians 1 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 210 602 902 908 514 870 992 206

vC1, stage 1 conf vol 531 531 372 372

vC2, stage 2 conf vol 371 377 498 620

vCu, unblocked vol 210 602 902 908 514 870 992 206

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s) 6.1 5.5 6.1 5.5

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 99 91 77 98 91 96 99 100

cM capacity (veh/h) 1359 975 436 431 561 374 360 833

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 9 602 84 208 161 22

Volume Left 9 0 84 0 102 16

Volume Right 0 177 0 10 52 3

cSH 1359 1700 975 1700 470 406

Volume to Capacity 0.01 0.35 0.09 0.12 0.34 0.05

Queue Length 95th (ft) 0 0 7 0 38 4

Control Delay (s) 7.7 0.0 9.0 0.0 16.6 14.4

Lane LOS A A C B

Approach Delay (s) 0.1 2.6 16.6 14.4

Approach LOS C B

Intersection Summary

Average Delay 3.5

Intersection Capacity Utilization 53.8% ICU Level of Service A

Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 114 454 274 247 23 117

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 124 493 298 268 25 127

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 1257

pX, platoon unblocked

vC, conflicting volume 617 1236 371

vC1, stage 1 conf vol 371

vC2, stage 2 conf vol 865

vCu, unblocked vol 617 1236 371

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s) 5.4

tF (s) 2.2 3.5 3.3

p0 queue free % 69 91 81

cM capacity (veh/h) 963 270 675

Direction, Lane # EB 1 WB 1 WB 2 NB 1

Volume Total 617 298 268 152

Volume Left 0 298 0 25

Volume Right 493 0 0 127

cSH 1700 963 1700 542

Volume to Capacity 0.36 0.31 0.16 0.28

Queue Length 95th (ft) 0 33 0 29

Control Delay (s) 0.0 10.4 0.0 14.2

Lane LOS B B

Approach Delay (s) 0.0 5.5 14.2

Approach LOS B

Intersection Summary

Average Delay 3.9

Intersection Capacity Utilization 67.6% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 11 76 32 53 344 10

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 12 83 35 58 374 11

Pedestrians 2

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 92 170 66

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 92 170 66

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 99 54 99

cM capacity (veh/h) 1502 814 997

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 95 92 385

Volume Left 12 0 374

Volume Right 0 58 11

cSH 1502 1700 818

Volume to Capacity 0.01 0.05 0.47

Queue Length 95th (ft) 1 0 64

Control Delay (s) 1.0 0.0 13.3

Lane LOS A B

Approach Delay (s) 1.0 0.0 13.3

Approach LOS B

Intersection Summary

Average Delay 9.1

Intersection Capacity Utilization 37.6% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 31 82 66 130 437 120

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 34 89 72 141 475 130

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 825 540 475

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 825 540 475

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 89 84 93

cM capacity (veh/h) 320 542 1087

Direction, Lane # EB 1 EB 2 NB 1 SB 1

Volume Total 34 89 213 605

Volume Left 34 0 72 0

Volume Right 0 89 0 130

cSH 320 542 1087 1700

Volume to Capacity 0.11 0.16 0.07 0.36

Queue Length 95th (ft) 9 15 5 0

Control Delay (s) 17.6 13.0 3.3 0.0

Lane LOS C B A

Approach Delay (s) 14.2 3.3 0.0

Approach LOS B

Intersection Summary

Average Delay 2.6

Intersection Capacity Utilization 54.1% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 1 4 0 75 2 44 1 63 100 99 162 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 11 12 12 12 12 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 0.98 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.86 1.00 0.85 1.00

Flt Protected 0.99 0.95 1.00 1.00 1.00 0.98

Satd. Flow (prot) 1842 1707 1554 1861 1552 1823

Flt Permitted 0.98 0.75 1.00 1.00 1.00 0.85

Satd. Flow (perm) 1830 1356 1554 1854 1552 1572

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 1 4 0 82 2 48 1 68 109 108 176 1

RTOR Reduction (vph) 0 0 0 0 20 0 0 0 81 0 0 0

Lane Group Flow (vph) 0 5 0 82 30 0 0 69 28 0 285 0

Confl. Peds. (#/hr) 3 1 1 3 3 5 5 3

Confl. Bikes (#/hr) 1 2 5

Turn Type Perm Perm Perm Perm Perm

Protected Phases 2 2 5 5

Permitted Phases 2 2 5 5 5

Actuated Green, G (s) 38.4 38.4 38.4 16.6 16.6 16.6

Effective Green, g (s) 38.4 38.4 38.4 16.6 16.6 16.6

Actuated g/C Ratio 0.59 0.59 0.59 0.26 0.26 0.26

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1081 801 918 473 396 401

v/s Ratio Prot 0.02

v/s Ratio Perm 0.00 c0.06 0.04 0.02 c0.18

v/c Ratio 0.00 0.10 0.03 0.15 0.07 0.71

Uniform Delay, d1 5.5 5.8 5.6 18.7 18.3 22.0

Progression Factor 1.00 0.57 0.68 1.00 1.00 0.93

Incremental Delay, d2 0.0 0.3 0.1 0.1 0.0 4.6

Delay (s) 5.5 3.6 3.9 18.8 18.4 25.1

Level of Service A A A B B C

Approach Delay (s) 5.5 3.7 18.5 25.1

Approach LOS A A B C

Intersection Summary

HCM Average Control Delay 18.3 HCM Level of Service B

HCM Volume to Capacity ratio 0.29

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 48.5% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 22 468 32 97 475 119 23 92 113 312 263 38

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 11 12 11 12 11 10 11 12 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 0.91 0.91

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.94 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.97 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 0.99

Satd. Flow (prot) 1770 3379 1770 3286 1711 1739 1432 1610 3185

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 0.99

Satd. Flow (perm) 1770 3379 1770 3286 1711 1739 1432 1610 3185

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 24 509 35 105 516 129 25 100 123 339 286 41

RTOR Reduction (vph) 0 3 0 0 13 0 0 0 108 0 6 0

Lane Group Flow (vph) 24 541 0 105 632 0 25 100 15 220 440 0

Confl. Peds. (#/hr) 10 18 18 10 2 26 26 2

Confl. Bikes (#/hr) 1 3 1

Turn Type Prot Prot Split Perm Split

Protected Phases 5 2 1 6 4 4 3 3

Permitted Phases 4

Actuated Green, G (s) 3.6 58.5 12.1 67.0 15.9 15.9 15.9 23.5 23.5

Effective Green, g (s) 3.6 58.5 12.1 67.0 15.9 15.9 15.9 23.5 23.5

Actuated g/C Ratio 0.03 0.45 0.09 0.52 0.12 0.12 0.12 0.18 0.18

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 49 1521 165 1694 209 213 175 291 576

v/s Ratio Prot 0.01 0.16 c0.06 c0.19 0.01 c0.06 0.14 c0.14

v/s Ratio Perm 0.01

v/c Ratio 0.49 0.36 0.64 0.37 0.12 0.47 0.09 0.76 0.76

Uniform Delay, d1 62.3 23.4 56.8 18.9 50.8 53.1 50.6 50.5 50.6

Progression Factor 1.29 0.25 1.37 0.38 1.00 1.00 1.00 0.78 0.78

Incremental Delay, d2 2.7 0.6 3.8 0.4 0.1 0.6 0.1 8.7 4.9

Delay (s) 82.9 6.4 81.9 7.6 50.9 53.7 50.7 48.0 44.4

Level of Service F A F A D D D D D

Approach Delay (s) 9.6 18.0 51.9 45.6

Approach LOS A B D D

Intersection Summary

HCM Average Control Delay 27.9 HCM Level of Service C

HCM Volume to Capacity ratio 0.49

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 57.1% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 21 83 159 61 57 8 15 194 14 4 448 97

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 23 90 173 66 62 9 16 211 15 4 487 105

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 286 137 242 597

Volume Left (vph) 23 66 16 4

Volume Right (vph) 173 9 15 105

Hadj (s) -0.31 0.09 0.01 -0.07

Departure Headway (s) 6.5 7.4 6.6 5.8

Degree Utilization, x 0.52 0.28 0.45 0.97

Capacity (veh/h) 526 455 513 603

Control Delay (s) 16.4 13.3 14.8 53.0

Approach Delay (s) 16.4 13.3 14.8 53.0

Approach LOS C B B F

Intersection Summary

Delay 33.1

HCM Level of Service D

Intersection Capacity Utilization 61.8% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 10 194 478 100 186 44

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 11 211 520 109 202 48

Pedestrians 4 5 2

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1380 235 254

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1380 235 254

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 89 74 60

cM capacity (veh/h) 95 798 1307

Direction, Lane # EB 1 EB 2 NB 1 SB 1

Volume Total 11 211 628 250

Volume Left 11 0 520 0

Volume Right 0 211 0 48

cSH 95 798 1307 1700

Volume to Capacity 0.11 0.26 0.40 0.15

Queue Length 95th (ft) 9 27 49 0

Control Delay (s) 47.5 11.1 8.6 0.0

Lane LOS E B A

Approach Delay (s) 12.9 8.6 0.0

Approach LOS B

Intersection Summary

Average Delay 7.5

Intersection Capacity Utilization 59.2% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 23 59 16 7 68 283 20 235 12 106 212 44

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 25 64 17 8 74 308 22 255 13 115 230 48

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 107 82 308 290 393

Volume Left (vph) 25 8 0 22 115

Volume Right (vph) 17 0 308 13 48

Hadj (s) -0.02 0.08 -0.67 0.02 0.02

Departure Headway (s) 7.0 6.9 6.1 6.2 6.0

Degree Utilization, x 0.21 0.16 0.53 0.50 0.66

Capacity (veh/h) 427 485 541 536 562

Control Delay (s) 11.8 10.0 14.5 15.3 19.8

Approach Delay (s) 11.8 13.6 15.3 19.8

Approach LOS B B C C

Intersection Summary

Delay 15.9

HCM Level of Service C

Intersection Capacity Utilization 56.5% ICU Level of Service B

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 9 124 5 37 281 19 8 117 13 48 384 20

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 11 11 11 12 11 11 12 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98 1.00 1.00

Flpb, ped/bikes 0.99 1.00 0.97 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1757 1849 1662 1779 1766 1801 1502 1761 1785

Flt Permitted 0.37 1.00 0.67 1.00 0.46 1.00 1.00 0.68 1.00

Satd. Flow (perm) 680 1849 1168 1779 857 1801 1502 1252 1785

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 10 135 5 40 305 21 9 127 14 52 417 22

RTOR Reduction (vph) 0 2 0 0 4 0 0 0 6 0 2 0

Lane Group Flow (vph) 10 138 0 40 322 0 9 127 8 52 437 0

Confl. Peds. (#/hr) 7 18 18 7 2 5 5 2

Confl. Bikes (#/hr) 2 1

Turn Type Perm Perm Perm Perm Perm

Protected Phases 4 4 2 2

Permitted Phases 4 4 2 2 2

Actuated Green, G (s) 16.5 16.5 16.5 16.5 38.5 38.5 38.5 38.5 38.5

Effective Green, g (s) 16.5 16.5 16.5 16.5 38.5 38.5 38.5 38.5 38.5

Actuated g/C Ratio 0.25 0.25 0.25 0.25 0.59 0.59 0.59 0.59 0.59

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 173 469 296 452 508 1067 890 742 1057

v/s Ratio Prot 0.07 c0.18 0.07 c0.24

v/s Ratio Perm 0.01 0.03 0.01 0.01 0.04

v/c Ratio 0.06 0.29 0.14 0.71 0.02 0.12 0.01 0.07 0.41

Uniform Delay, d1 18.4 19.6 18.7 22.1 5.5 5.8 5.4 5.6 7.2

Progression Factor 1.00 1.00 0.67 0.74 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.1 0.1 3.7 0.1 0.2 0.0 0.2 1.2

Delay (s) 18.4 19.7 12.6 20.1 5.5 6.0 5.5 5.8 8.3

Level of Service B B B C A A A A A

Approach Delay (s) 19.6 19.3 6.0 8.1

Approach LOS B B A A

Intersection Summary

HCM Average Control Delay 12.8 HCM Level of Service B

HCM Volume to Capacity ratio 0.50

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 54.1% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 2 38 7 128 40 8 14 4 208 3 332 20

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00 1.00 0.95 0.95 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.86 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 0.97 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 1676 1425 1513 1551 1393 1590 1362 1354 1593 3185 1392

Flt Permitted 0.95 1.00 1.00 0.95 0.97 1.00 0.54 1.00 1.00 0.68 1.00 1.00

Satd. Flow (perm) 1593 1676 1425 1513 1551 1393 897 1362 1354 1139 3185 1392

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 2 41 8 139 43 9 15 4 226 3 361 22

RTOR Reduction (vph) 0 0 8 0 0 0 0 30 31 0 0 6

Lane Group Flow (vph) 2 41 0 90 92 9 15 85 84 3 361 16

Confl. Peds. (#/hr) 5 5 1 1

Turn Type Split Perm Split Free Perm Prot Perm Perm

Protected Phases 8 8 7 7 2 2 6

Permitted Phases 8 Free 2 6 6

Actuated Green, G (s) 7.9 7.9 7.9 12.2 12.2 130.0 94.9 94.9 94.9 94.9 94.9 94.9

Effective Green, g (s) 7.9 7.9 7.9 12.2 12.2 130.0 94.9 94.9 94.9 94.9 94.9 94.9

Actuated g/C Ratio 0.06 0.06 0.06 0.09 0.09 1.00 0.73 0.73 0.73 0.73 0.73 0.73

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.5 3.5 3.5 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 97 102 87 142 146 1393 655 994 988 831 2325 1016

v/s Ratio Prot 0.00 c0.02 c0.06 0.06 0.06 0.06 c0.11

v/s Ratio Perm 0.00 0.01 0.02 0.00 0.01

v/c Ratio 0.02 0.40 0.01 0.63 0.63 0.01 0.02 0.09 0.08 0.00 0.16 0.02

Uniform Delay, d1 57.4 58.8 57.4 56.7 56.7 0.0 4.8 5.1 5.1 4.8 5.3 4.8

Progression Factor 1.00 1.00 1.00 0.40 0.40 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 3.0 0.0 6.5 6.3 0.0 0.1 0.2 0.2 0.0 0.1 0.0

Delay (s) 57.5 61.8 57.4 29.1 28.9 0.0 4.9 5.2 5.2 4.8 5.5 4.8

Level of Service E E E C C A A A A A A A

Approach Delay (s) 61.0 27.6 5.2 5.4

Approach LOS E C A A

Intersection Summary

HCM Average Control Delay 13.5 HCM Level of Service B

HCM Volume to Capacity ratio 0.22

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 40.9% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 236 179 4 189 99 110 6 395 158 183 937 293

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.96 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 1856 1764 1863 1583 1769 3373 1769 3378

Flt Permitted 0.49 1.00 0.35 1.00 1.00 0.18 1.00 0.31 1.00

Satd. Flow (perm) 908 1856 642 1863 1583 341 3373 571 3378

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 257 195 4 205 108 120 7 429 172 199 1018 318

RTOR Reduction (vph) 0 1 0 0 0 106 0 33 0 0 19 0

Lane Group Flow (vph) 257 198 0 205 108 14 7 568 0 199 1317 0

Confl. Peds. (#/hr) 9 9 6 1 1 6

Turn Type pm+pt pm+pt Perm pm+pt pm+pt

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 8 2 6

Actuated Green, G (s) 36.0 17.9 31.2 15.5 15.5 54.8 53.8 82.9 77.4

Effective Green, g (s) 36.0 17.9 31.2 15.5 15.5 54.8 53.8 82.9 77.4

Actuated g/C Ratio 0.28 0.14 0.24 0.12 0.12 0.42 0.41 0.64 0.60

Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 1.0 3.0 1.0 3.0

Lane Grp Cap (vph) 371 256 290 222 189 155 1396 591 2011

v/s Ratio Prot c0.10 c0.11 0.09 0.06 0.00 0.17 c0.06 c0.39

v/s Ratio Perm 0.10 0.08 0.01 0.02 0.15

v/c Ratio 0.69 0.77 0.71 0.49 0.08 0.05 0.41 0.34 0.66

Uniform Delay, d1 39.9 54.1 42.7 53.5 50.9 22.0 26.9 11.0 17.4

Progression Factor 1.00 1.00 0.59 0.58 0.88 1.00 1.00 1.00 1.00

Incremental Delay, d2 4.5 12.4 6.0 0.6 0.1 0.0 0.9 1.5 1.7

Delay (s) 44.4 66.5 31.4 31.7 44.7 22.0 27.7 12.5 19.1

Level of Service D E C C D C C B B

Approach Delay (s) 54.0 35.2 27.7 18.3

Approach LOS D D C B

Intersection Summary

HCM Average Control Delay 27.9 HCM Level of Service C

HCM Volume to Capacity ratio 0.70

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 76.5% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 265 521 65 2 842 195 278 259 302 31 126 270

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.1 5.5 5.5 5.5 5.1 5.1 5.5 5.1 5.1 5.5

Lane Util. Factor 1.00 0.95 1.00 0.95 0.91 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 1.00 0.99 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 0.97 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 1.00 0.95 0.99 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3539 1534 3439 1610 3343 1560 1770 1863 1583

Flt Permitted 0.11 1.00 1.00 0.95 0.95 0.99 1.00 0.95 1.00 1.00

Satd. Flow (perm) 199 3539 1534 3282 1610 3343 1560 1770 1863 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 288 566 71 2 915 212 302 282 328 34 137 293

RTOR Reduction (vph) 0 0 29 0 15 0 0 0 134 0 0 178

Lane Group Flow (vph) 288 566 42 0 1114 0 190 394 194 34 137 115

Confl. Peds. (#/hr) 5 5 2 2

Turn Type pm+pt Perm Perm Split custom Split custom

Protected Phases 5 2 6 4 4 3 3

Permitted Phases 2 2 6 2 6

Actuated Green, G (s) 69.8 69.4 69.4 46.0 19.5 19.5 69.4 12.8 12.8 46.0

Effective Green, g (s) 69.8 69.4 69.4 46.0 19.5 19.5 69.4 12.8 12.8 46.0

Actuated g/C Ratio 0.59 0.59 0.59 0.39 0.17 0.17 0.59 0.11 0.11 0.39

Clearance Time (s) 5.1 5.5 5.5 5.5 5.1 5.1 5.5 5.1 5.1 5.5

Vehicle Extension (s) 3.0 3.5 3.5 3.0 3.0 3.0 3.5 3.0 3.0 3.0

Lane Grp Cap (vph) 363 2092 907 1286 267 555 922 193 203 620

v/s Ratio Prot c0.12 0.16 c0.12 0.12 0.02 c0.07

v/s Ratio Perm 0.35 0.03 c0.34 0.12 0.07

v/c Ratio 0.79 0.27 0.05 0.87 0.71 0.71 0.21 0.18 0.67 0.19

Uniform Delay, d1 36.1 11.7 10.1 32.9 46.3 46.3 11.2 47.5 50.3 23.4

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 11.3 0.1 0.0 6.4 8.6 4.2 0.1 0.4 8.6 0.1

Delay (s) 47.4 11.8 10.1 39.2 54.9 50.4 11.3 47.9 58.9 23.6

Level of Service D B B D D D B D E C

Approach Delay (s) 22.7 39.2 37.3 35.8

Approach LOS C D D D

Intersection Summary

HCM Average Control Delay 33.8 HCM Level of Service C

HCM Volume to Capacity ratio 0.76

Actuated Cycle Length (s) 117.4 Sum of lost time (s) 15.7

Intersection Capacity Utilization 80.4% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Sign Control Stop Stop Stop

Volume (vph) 1 27 40 26 19 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 29 43 28 21 0

Direction, Lane # EB 1 NB 1 SB 1

Volume Total (vph) 30 72 21

Volume Left (vph) 1 43 0

Volume Right (vph) 29 0 0

Hadj (s) -0.54 0.16 0.03

Departure Headway (s) 3.6 4.1 4.1

Degree Utilization, x 0.03 0.08 0.02

Capacity (veh/h) 979 853 872

Control Delay (s) 6.7 7.5 7.2

Approach Delay (s) 6.7 7.5 7.2

Approach LOS A A A

Intersection Summary

Delay 7.2

HCM Level of Service A

Intersection Capacity Utilization 20.9% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 7 3 1 0 0 43 1 29 0 25 16 6

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 8 3 1 0 0 47 1 32 0 27 17 7

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 12 47 33 51

Volume Left (vph) 8 0 1 27

Volume Right (vph) 1 47 0 7

Hadj (s) 0.11 -0.57 0.04 0.06

Departure Headway (s) 4.2 3.5 4.1 4.1

Degree Utilization, x 0.01 0.05 0.04 0.06

Capacity (veh/h) 828 992 851 858

Control Delay (s) 7.3 6.7 7.3 7.4

Approach Delay (s) 7.3 6.7 7.3 7.4

Approach LOS A A A A

Intersection Summary

Delay 7.1

HCM Level of Service A

Intersection Capacity Utilization 23.3% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

29: S Dogwood Ln & Woodway Park Rd 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 2 Synchro 7 -  Report

David Evans and Associates, Inc. Page 30

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 0 2 2 0 7 0 68 0 22 37 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 0 2 2 0 8 0 74 0 24 40 0

Pedestrians 3

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 170 162 43 167 162 74 40 74

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 170 162 43 167 162 74 40 74

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 100 100 100 100 99 100 98

cM capacity (veh/h) 779 719 1025 784 719 988 1569 1526

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 3 10 74 64

Volume Left 1 2 0 24

Volume Right 2 8 0 0

cSH 927 934 1569 1526

Volume to Capacity 0.00 0.01 0.00 0.02

Queue Length 95th (ft) 0 1 0 1

Control Delay (s) 8.9 8.9 0.0 2.8

Lane LOS A A A

Approach Delay (s) 8.9 8.9 0.0 2.8

Approach LOS A A

Intersection Summary

Average Delay 2.0

Intersection Capacity Utilization 20.8% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 139 4 5 9 7 14 9 156 1 11 289 296

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 5.0 5.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.94 1.00 1.00 1.00 0.92

Flt Protected 0.95 0.99 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 1721 1756 3536 1770 3233

Flt Permitted 0.77 0.93 0.41 1.00 0.95 1.00

Satd. Flow (perm) 1423 1617 759 3536 1770 3233

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 151 4 5 10 8 15 10 170 1 12 314 322

RTOR Reduction (vph) 0 1 0 0 13 0 0 0 0 0 76 0

Lane Group Flow (vph) 0 159 0 0 20 0 10 171 0 12 560 0

Confl. Peds. (#/hr) 2 2 4 2 2 4

Turn Type Perm Perm Perm Prot

Protected Phases 8 8 6 5 5 6

Permitted Phases 8 8 6

Actuated Green, G (s) 21.6 21.6 86.8 86.8 8.6 99.4

Effective Green, g (s) 21.6 21.6 86.8 86.8 8.6 99.4

Actuated g/C Ratio 0.17 0.17 0.67 0.67 0.07 0.76

Clearance Time (s) 4.0 4.0 5.0 5.0 4.0

Vehicle Extension (s) 3.5 3.5 2.5 2.5 2.0

Lane Grp Cap (vph) 236 269 507 2361 117 2472

v/s Ratio Prot 0.05 0.01 c0.17

v/s Ratio Perm c0.11 0.01 0.01

v/c Ratio 0.67 0.08 0.02 0.07 0.10 0.23

Uniform Delay, d1 50.9 45.8 7.3 7.5 57.1 4.4

Progression Factor 1.00 1.00 0.81 0.82 1.33 0.32

Incremental Delay, d2 7.7 0.1 0.1 0.1 0.1 0.0

Delay (s) 58.6 45.9 6.0 6.2 76.1 1.4

Level of Service E D A A E A

Approach Delay (s) 58.6 45.9 6.2 2.8

Approach LOS E D A A

Intersection Summary

HCM Average Control Delay 13.5 HCM Level of Service B

HCM Volume to Capacity ratio 0.30

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 39.3% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 6 17 84 11 7 2 48 58 13 84 1

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 7 18 91 12 8 2 52 63 14 91 1

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 131

pX, platoon unblocked 0.99 0.99 0.99 0.99 0.99 0.99

vC, conflicting volume 222 240 93 231 209 84 92 115

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 209 228 93 219 196 70 92 102

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 99 98 87 98 99 100 99

cM capacity (veh/h) 719 658 963 705 685 983 1502 1476

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 25 111 117 107

Volume Left 0 91 2 14

Volume Right 18 8 63 1

cSH 859 716 1502 1476

Volume to Capacity 0.03 0.15 0.00 0.01

Queue Length 95th (ft) 2 14 0 1

Control Delay (s) 9.3 10.9 0.1 1.1

Lane LOS A B A A

Approach Delay (s) 9.3 10.9 0.1 1.1

Approach LOS A B

Intersection Summary

Average Delay 4.4

Intersection Capacity Utilization 30.9% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 11 4 4 4 4 10 14 69 8 8 46 23

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 12 4 4 4 4 11 15 75 9 9 50 25

Pedestrians 2

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 203 194 64 198 202 79 75 84

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 203 194 64 198 202 79 75 84

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 98 99 100 99 99 99 99 99

cM capacity (veh/h) 735 690 998 743 683 981 1524 1513

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 21 20 99 84

Volume Left 12 4 15 9

Volume Right 4 11 9 25

cSH 767 840 1524 1513

Volume to Capacity 0.03 0.02 0.01 0.01

Queue Length 95th (ft) 2 2 1 0

Control Delay (s) 9.8 9.4 1.2 0.8

Lane LOS A A A A

Approach Delay (s) 9.8 9.4 1.2 0.8

Approach LOS A A

Intersection Summary

Average Delay 2.6

Intersection Capacity Utilization 18.0% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 55 587 0 1 570 58 1 0 8 90 1 106

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.6 4.6 4.6 4.6 5.5 5.5 5.5

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.99 0.88 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1769 3539 1770 3483 1609 1768 1565

Flt Permitted 0.25 1.00 0.28 1.00 0.99 0.75 1.00

Satd. Flow (perm) 461 3539 520 3483 1599 1398 1565

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 60 638 0 1 620 63 1 0 9 98 1 115

RTOR Reduction (vph) 0 0 0 0 14 0 0 4 0 0 51 0

Lane Group Flow (vph) 60 638 0 1 669 0 0 6 0 98 65 0

Confl. Peds. (#/hr) 1 1 2 1 1 2

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 18.8 18.8 18.8 18.8 36.1 36.1 36.1

Effective Green, g (s) 18.8 18.8 18.8 18.8 36.1 36.1 36.1

Actuated g/C Ratio 0.29 0.29 0.29 0.29 0.56 0.56 0.56

Clearance Time (s) 4.6 4.6 4.6 4.6 5.5 5.5 5.5

Vehicle Extension (s) 3.5 3.5 3.5 3.5 4.0 4.0 4.0

Lane Grp Cap (vph) 133 1024 150 1007 888 776 869

v/s Ratio Prot 0.18 c0.19 0.04

v/s Ratio Perm 0.13 0.00 0.00 c0.07

v/c Ratio 0.45 0.62 0.01 0.66 0.01 0.13 0.07

Uniform Delay, d1 18.9 20.0 16.5 20.3 6.4 6.9 6.7

Progression Factor 0.84 0.83 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 2.2 1.0 0.0 1.7 0.0 0.3 0.2

Delay (s) 18.1 17.7 16.5 22.1 6.5 7.2 6.9

Level of Service B B B C A A A

Approach Delay (s) 17.7 22.0 6.5 7.0

Approach LOS B C A A

Intersection Summary

HCM Average Control Delay 18.1 HCM Level of Service B

HCM Volume to Capacity ratio 0.31

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.1

Intersection Capacity Utilization 57.5% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 33 381 142 139 433 80 126 193 77 188 353 26

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.96 1.00 0.98 1.00 0.96 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 3383 1770 3456 1770 3388 1770 3498

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1770 3383 1770 3456 1770 3388 1770 3498

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 36 414 154 151 471 87 137 210 84 204 384 28

RTOR Reduction (vph) 0 58 0 0 21 0 0 67 0 0 8 0

Lane Group Flow (vph) 36 510 0 151 537 0 137 227 0 204 404 0

Confl. Peds. (#/hr) 1 1 9 9

Turn Type Prot Prot Prot Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases

Actuated Green, G (s) 2.5 16.4 9.2 23.1 7.4 13.2 10.2 16.0

Effective Green, g (s) 2.5 16.4 9.2 23.1 7.4 13.2 10.2 16.0

Actuated g/C Ratio 0.04 0.25 0.14 0.36 0.11 0.20 0.16 0.25

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 68 854 251 1228 202 688 278 861

v/s Ratio Prot 0.02 c0.15 c0.09 0.16 0.08 0.07 c0.12 c0.12

v/s Ratio Perm

v/c Ratio 0.53 0.60 0.60 0.44 0.68 0.33 0.73 0.47

Uniform Delay, d1 30.7 21.4 26.2 16.0 27.7 22.1 26.1 20.9

Progression Factor 1.00 1.00 1.67 0.32 1.02 0.97 1.00 1.00

Incremental Delay, d2 7.3 1.1 3.7 0.2 8.7 1.3 9.6 1.8

Delay (s) 37.9 22.5 47.6 5.4 37.0 22.7 35.7 22.7

Level of Service D C D A D C D C

Approach Delay (s) 23.4 14.4 27.2 27.0

Approach LOS C B C C

Intersection Summary

HCM Average Control Delay 22.3 HCM Level of Service C

HCM Volume to Capacity ratio 0.60

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 56.4% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 0 0 402 0 0 0 0 0 991 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3

Lane Util. Factor 0.95 0.95

Frt 1.00 1.00

Flt Protected 1.00 1.00

Satd. Flow (prot) 3539 3539

Flt Permitted 1.00 1.00

Satd. Flow (perm) 3539 3539

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 0 0 0 437 0 0 0 0 0 1077 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 0 0 0 437 0 0 0 0 0 1077 0

Turn Type

Protected Phases 6 4

Permitted Phases

Actuated Green, G (s) 64.7 54.7

Effective Green, g (s) 64.7 54.7

Actuated g/C Ratio 0.50 0.42

Clearance Time (s) 5.3 5.3

Vehicle Extension (s) 5.0 5.0

Lane Grp Cap (vph) 1761 1489

v/s Ratio Prot c0.12 c0.30

v/s Ratio Perm

v/c Ratio 0.25 0.72

Uniform Delay, d1 18.7 31.3

Progression Factor 0.61 1.00

Incremental Delay, d2 0.3 2.2

Delay (s) 11.7 33.5

Level of Service B C

Approach Delay (s) 0.0 11.7 0.0 33.5

Approach LOS A B A C

Intersection Summary

HCM Average Control Delay 27.2 HCM Level of Service C

HCM Volume to Capacity ratio 0.47

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 10.6

Intersection Capacity Utilization 46.3% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 0 499 0 0 1009 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3

Lane Util. Factor 0.95 0.97

Frt 1.00 1.00

Flt Protected 1.00 0.95

Satd. Flow (prot) 3539 3433

Flt Permitted 1.00 0.95

Satd. Flow (perm) 3539 3433

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 542 0 0 1097 0

RTOR Reduction (vph) 0 0 0 0 176 0

Lane Group Flow (vph) 0 542 0 0 921 0

Turn Type

Protected Phases 2 4

Permitted Phases

Actuated Green, G (s) 71.6 47.8

Effective Green, g (s) 71.6 47.8

Actuated g/C Ratio 0.55 0.37

Clearance Time (s) 5.3 5.3

Vehicle Extension (s) 5.0 5.0

Lane Grp Cap (vph) 1949 1262

v/s Ratio Prot c0.15 c0.27

v/s Ratio Perm

v/c Ratio 0.28 0.73

Uniform Delay, d1 15.5 35.5

Progression Factor 0.62 0.06

Incremental Delay, d2 0.3 2.4

Delay (s) 10.0 4.7

Level of Service A A

Approach Delay (s) 10.0 0.0 4.7

Approach LOS A A A

Intersection Summary

HCM Average Control Delay 6.4 HCM Level of Service A

HCM Volume to Capacity ratio 0.46

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 10.6

Intersection Capacity Utilization 51.4% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 9 1373 129 143 733 49 25 46 154 176 275 44

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.6 5.3 4.6 5.3 4.6 5.0 5.0 4.6 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3486 1770 3501 1770 1803 1563 1770 1863 1561

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3486 1770 3501 1770 1803 1563 1770 1863 1561

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 10 1492 140 155 797 53 27 50 167 191 299 48

RTOR Reduction (vph) 0 5 0 0 3 0 0 0 66 0 0 25

Lane Group Flow (vph) 10 1627 0 155 847 0 27 50 101 191 299 23

Confl. Peds. (#/hr) 1 2 2 1 2 1 1 2

Bus Blockages (#/hr) 0 0 0 0 0 0 0 8 0 0 0 0

Turn Type Prot Prot Prot Perm Prot Perm

Protected Phases 5 2 1 6 3 8 7 4

Permitted Phases 8 4

Actuated Green, G (s) 1.4 56.5 20.9 76.0 3.2 20.7 20.7 12.4 29.9 29.9

Effective Green, g (s) 1.4 56.5 20.9 76.0 3.2 20.7 20.7 12.4 29.9 29.9

Actuated g/C Ratio 0.01 0.43 0.16 0.58 0.02 0.16 0.16 0.10 0.23 0.23

Clearance Time (s) 4.6 5.3 4.6 5.3 4.6 5.0 5.0 4.6 5.0 5.0

Vehicle Extension (s) 2.5 5.0 2.5 5.0 2.5 5.0 5.0 3.0 5.0 5.0

Lane Grp Cap (vph) 19 1515 285 2047 44 287 249 169 428 359

v/s Ratio Prot 0.01 c0.47 c0.09 0.24 0.02 0.03 c0.11 c0.16

v/s Ratio Perm 0.06 0.01

v/c Ratio 0.53 1.07 0.54 0.41 0.61 0.17 0.41 1.13 0.70 0.06

Uniform Delay, d1 64.0 36.8 50.2 14.8 62.8 47.3 49.1 58.8 45.9 39.1

Progression Factor 1.32 0.60 0.91 0.81 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 17.1 44.9 1.6 0.6 19.7 0.6 2.3 108.5 6.2 0.2

Delay (s) 101.3 66.9 47.1 12.5 82.5 47.9 51.4 167.3 52.1 39.3

Level of Service F E D B F D D F D D

Approach Delay (s) 67.1 17.8 54.1 91.9

Approach LOS E B D F

Intersection Summary

HCM Average Control Delay 55.6 HCM Level of Service E

HCM Volume to Capacity ratio 0.89

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 14.5

Intersection Capacity Utilization 83.5% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

38: 244th St SW & I-5 SB Off-Ramp 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 2 Synchro 7 -  Report

David Evans and Associates, Inc. Page 39

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 0 1065 840 0 275 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3 5.0

Lane Util. Factor 0.95 0.95 0.97

Frpb, ped/bikes 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 1.00 1.00

Flt Protected 1.00 1.00 0.95

Satd. Flow (prot) 3539 3539 3433

Flt Permitted 1.00 1.00 0.95

Satd. Flow (perm) 3539 3539 3433

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 1158 913 0 299 0

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 0 1158 913 0 299 0

Confl. Peds. (#/hr) 1

Turn Type

Protected Phases 2 6 4

Permitted Phases

Actuated Green, G (s) 43.7 43.7 11.0

Effective Green, g (s) 43.7 43.7 11.0

Actuated g/C Ratio 0.67 0.67 0.17

Clearance Time (s) 5.3 5.3 5.0

Vehicle Extension (s) 5.0 5.0 3.0

Lane Grp Cap (vph) 2379 2379 581

v/s Ratio Prot c0.33 0.26 c0.09

v/s Ratio Perm

v/c Ratio 0.49 0.38 0.51

Uniform Delay, d1 5.2 4.7 24.6

Progression Factor 0.71 1.00 1.00

Incremental Delay, d2 0.2 0.5 0.8

Delay (s) 3.9 5.2 25.3

Level of Service A A C

Approach Delay (s) 3.9 5.2 25.3

Approach LOS A A C

Intersection Summary

HCM Average Control Delay 7.1 HCM Level of Service A

HCM Volume to Capacity ratio 0.49

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.3

Intersection Capacity Utilization 45.9% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 29 51 12 573 1653 40

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 32 55 13 623 1797 43

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 2134 898 1840

vC1, stage 1 conf vol 1797

vC2, stage 2 conf vol 338

vCu, unblocked vol 2134 898 1840

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s) 5.8

tF (s) 3.5 3.3 2.2

p0 queue free % 72 80 96

cM capacity (veh/h) 114 282 327

Direction, Lane # EB 1 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3

Volume Total 87 13 311 311 898 898 43

Volume Left 32 13 0 0 0 0 0

Volume Right 55 0 0 0 0 0 43

cSH 184 327 1700 1700 1700 1700 1700

Volume to Capacity 0.47 0.04 0.18 0.18 0.53 0.53 0.03

Queue Length 95th (ft) 57 3 0 0 0 0 0

Control Delay (s) 41.0 16.5 0.0 0.0 0.0 0.0 0.0

Lane LOS E C

Approach Delay (s) 41.0 0.3 0.0

Approach LOS E

Intersection Summary

Average Delay 1.5

Intersection Capacity Utilization 57.1% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 123 334 70 174 127 73 14 342 107 122 1316 160

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 11 11 11 11 11 11 13 15 11 13

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 0.97 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3433 1711 3421 1508 1711 3421 1590 1947 3421 1585

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3433 1711 3421 1508 1711 3421 1590 1947 3421 1585

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 134 363 76 189 138 79 15 372 116 133 1430 174

RTOR Reduction (vph) 0 14 0 0 0 66 0 0 63 0 0 37

Lane Group Flow (vph) 134 425 0 189 138 13 15 372 53 133 1430 137

Confl. Peds. (#/hr) 2 9 9 2 12 12 12 12

Turn Type Prot Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 13.6 20.4 15.0 21.8 21.8 2.8 59.5 59.5 13.1 69.8 69.8

Effective Green, g (s) 13.6 20.4 15.0 21.8 21.8 2.8 59.5 59.5 13.1 69.8 69.8

Actuated g/C Ratio 0.10 0.16 0.12 0.17 0.17 0.02 0.46 0.46 0.10 0.54 0.54

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 3.0 2.0 2.0 2.5 3.5 3.5 2.5 3.5 3.5

Lane Grp Cap (vph) 185 539 197 574 253 37 1566 728 196 1837 851

v/s Ratio Prot 0.08 c0.12 c0.11 0.04 0.01 0.11 c0.07 c0.42

v/s Ratio Perm 0.01 0.03 0.09

v/c Ratio 0.72 0.79 0.96 0.24 0.05 0.41 0.24 0.07 0.68 0.78 0.16

Uniform Delay, d1 56.4 52.7 57.2 46.9 45.4 62.8 21.4 19.8 56.4 23.9 15.3

Progression Factor 0.99 0.99 0.63 0.76 2.03 1.02 0.79 0.42 1.00 1.00 1.00

Incremental Delay, d2 11.3 6.9 51.4 0.1 0.0 5.1 0.4 0.2 8.2 3.3 0.4

Delay (s) 66.9 59.4 87.4 35.6 92.4 69.2 17.4 8.5 64.6 27.3 15.7

Level of Service E E F D F E B A E C B

Approach Delay (s) 61.1 70.8 16.8 29.0

Approach LOS E E B C

Intersection Summary

HCM Average Control Delay 38.1 HCM Level of Service D

HCM Volume to Capacity ratio 0.82

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 22.0

Intersection Capacity Utilization 83.4% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR WBR2 NBL2 NBL NBT NBR SBL

Lane Configurations

Volume (vph) 73 322 372 109 175 35 17 133 29 388 42 49

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00

Frt 1.00 1.00 0.85 1.00 0.97 1.00 1.00 0.85 1.00

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Satd. Flow (prot) 1593 3185 1425 1593 3077 1593 3185 1425 1593

Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Satd. Flow (perm) 1593 3185 1425 1593 3077 1593 3185 1425 1593

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 79 350 404 118 190 38 18 145 32 422 46 53

RTOR Reduction (vph) 0 0 126 0 5 0 0 0 0 0 23 0

Lane Group Flow (vph) 79 350 278 118 241 0 0 0 177 422 23 53

Turn Type Prot Perm Prot Prot Prot Perm Prot

Protected Phases 7 4 3 8 5 5 2 1

Permitted Phases 4 2

Actuated Green, G (s) 8.0 27.3 27.3 8.0 27.3 13.0 65.5 65.5 7.2

Effective Green, g (s) 8.0 27.3 27.3 8.0 27.3 13.0 65.5 65.5 7.2

Actuated g/C Ratio 0.06 0.21 0.21 0.06 0.21 0.10 0.50 0.50 0.06

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 2.0 6.0 6.0 2.0

Lane Grp Cap (vph) 98 669 299 98 646 159 1605 718 88

v/s Ratio Prot 0.05 0.11 c0.07 0.08 c0.11 0.13 0.03

v/s Ratio Perm c0.20 0.02

v/c Ratio 0.81 0.52 0.93 1.20 0.37 1.11 0.26 0.03 0.60

Uniform Delay, d1 60.2 45.6 50.4 61.0 44.0 58.5 18.4 16.3 60.0

Progression Factor 0.95 0.72 0.70 0.94 0.94 0.69 0.92 1.60 1.19

Incremental Delay, d2 35.7 0.7 33.6 154.9 0.4 103.3 0.4 0.1 6.2

Delay (s) 93.2 33.4 69.1 212.3 41.7 143.6 17.3 26.2 77.8

Level of Service F C E F D F B C E

Approach Delay (s) 56.4 97.0 52.6

Approach LOS E F D

Intersection Summary

HCM Average Control Delay 64.2 HCM Level of Service E

HCM Volume to Capacity ratio 1.05

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 22.0

Intersection Capacity Utilization 90.4% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBT SBR SBR2 SER2

Lane Configurations

Volume (vph) 1430 72 7 0

Ideal Flow (vphpl) 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0

Lane Util. Factor 0.95 1.00

Frt 1.00 0.85

Flt Protected 1.00 1.00

Satd. Flow (prot) 3185 1425

Flt Permitted 1.00 1.00

Satd. Flow (perm) 3185 1425

Peak-hour factor, PHF 0.92 0.92 0.92 0.92

Adj. Flow (vph) 1554 78 8 0

RTOR Reduction (vph) 0 3 0 0

Lane Group Flow (vph) 1554 83 0 0

Turn Type Prot custom

Protected Phases 6 6

Permitted Phases 4

Actuated Green, G (s) 59.7 59.7

Effective Green, g (s) 59.7 59.7

Actuated g/C Ratio 0.46 0.46

Clearance Time (s) 5.0 5.0

Vehicle Extension (s) 4.0 4.0

Lane Grp Cap (vph) 1463 654

v/s Ratio Prot c0.49 0.06

v/s Ratio Perm

v/c Ratio 1.06 0.13

Uniform Delay, d1 35.1 20.2

Progression Factor 0.80 0.61

Incremental Delay, d2 39.7 0.3

Delay (s) 67.8 12.7

Level of Service E B

Approach Delay (s) 65.3

Approach LOS E

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 32 257 57 341 200 131 14 489 119 195 1601 35

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 6.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 0.97 0.95 1.00 1.00 0.95 1.00 0.97 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.97 1.00 1.00 0.98 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 2976 3090 3079 1388 1593 3079 1396 3090 3079 1403

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1593 2976 3090 3079 1388 1593 3079 1396 3090 3079 1403

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 35 279 62 371 217 142 15 532 129 212 1740 38

RTOR Reduction (vph) 0 16 0 0 0 108 0 0 57 0 0 17

Lane Group Flow (vph) 35 325 0 371 217 34 15 532 72 212 1740 21

Confl. Peds. (#/hr) 12 18 18 12 2 9 9 2

Turn Type Prot Prot Perm Prot pm+ov Prot Perm

Protected Phases 7 4 3 8 5 2 3 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 4.2 22.9 12.0 30.7 30.7 2.4 60.7 72.7 12.4 70.7 70.7

Effective Green, g (s) 4.2 22.9 12.0 30.7 30.7 2.4 60.7 72.7 12.4 70.7 70.7

Actuated g/C Ratio 0.03 0.18 0.09 0.24 0.24 0.02 0.47 0.56 0.10 0.54 0.54

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 6.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.5 3.5 3.5 1.5 4.0 3.5 1.5 4.0 4.0

Lane Grp Cap (vph) 51 524 285 727 328 29 1438 781 295 1675 763

v/s Ratio Prot 0.02 c0.11 c0.12 0.07 0.01 0.17 0.01 c0.07 c0.57

v/s Ratio Perm 0.02 0.04 0.01

v/c Ratio 0.69 0.62 1.30 0.30 0.10 0.52 0.37 0.09 0.72 1.04 0.03

Uniform Delay, d1 62.2 49.5 59.0 40.8 38.9 63.2 22.3 13.3 57.1 29.6 13.7

Progression Factor 1.05 0.95 1.05 0.54 0.38 1.02 1.46 3.19 1.34 0.42 0.09

Incremental Delay, d2 31.9 2.3 158.9 0.3 0.2 6.2 0.7 0.1 0.6 19.8 0.0

Delay (s) 97.1 49.5 220.8 22.3 14.9 71.0 33.3 42.5 77.3 32.1 1.2

Level of Service F D F C B E C D E C A

Approach Delay (s) 53.9 121.7 35.9 36.3

Approach LOS D F D D

Intersection Summary

HCM Average Control Delay 54.5 HCM Level of Service D

HCM Volume to Capacity ratio 0.99

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 22.0

Intersection Capacity Utilization 99.4% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 87 25 132 12 48 4 166 588 6 10 1806 248

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 4.0 6.0 4.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 0.97 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.98 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.87 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1588 1394 1589 1601 3090 3079 1355 1593 3079 1395

Flt Permitted 0.56 1.00 0.44 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 929 1394 743 1601 3090 3079 1355 1593 3079 1395

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 95 27 143 13 52 4 180 639 7 11 1963 270

RTOR Reduction (vph) 0 122 0 0 3 0 0 0 2 0 0 62

Lane Group Flow (vph) 95 48 0 13 53 0 180 639 5 11 1963 208

Confl. Peds. (#/hr) 5 5 5 5 4 6 6 4

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 17.7 13.1 11.7 10.1 7.0 92.7 92.7 2.6 88.3 88.3

Effective Green, g (s) 17.7 13.1 11.7 10.1 7.0 92.7 92.7 2.6 88.3 88.3

Actuated g/C Ratio 0.14 0.10 0.09 0.08 0.05 0.71 0.71 0.02 0.68 0.68

Clearance Time (s) 4.0 6.0 4.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 2.0 3.0 2.0 2.0 3.0 3.0 2.0 3.0 3.0

Lane Grp Cap (vph) 150 140 77 124 166 2196 966 32 2091 948

v/s Ratio Prot c0.02 0.03 0.00 0.03 c0.06 c0.21 0.01 c0.64

v/s Ratio Perm c0.06 0.01 0.00 0.15

v/c Ratio 0.63 0.34 0.17 0.43 1.08 0.29 0.01 0.34 0.94 0.22

Uniform Delay, d1 52.8 54.4 54.3 57.2 61.5 6.8 5.4 62.9 18.5 7.9

Progression Factor 1.14 1.65 1.00 1.00 0.98 0.79 0.88 1.26 0.30 0.07

Incremental Delay, d2 8.4 0.5 1.0 0.9 91.9 0.3 0.0 1.4 6.3 0.3

Delay (s) 68.7 90.3 55.4 58.1 152.2 5.6 4.7 80.6 11.7 0.9

Level of Service E F E E F A A F B A

Approach Delay (s) 82.5 57.6 37.6 10.8

Approach LOS F E D B

Intersection Summary

HCM Average Control Delay 23.8 HCM Level of Service C

HCM Volume to Capacity ratio 0.93

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 23.0

Intersection Capacity Utilization 88.1% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 150 118 30 135 163 148 16 468 54 97 1450 5

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.97 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 0.98 1.00 1.00 0.97 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 3090 1676 1402 1593 3185 1403 1593 3185 1385 1593 3185 1399

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 3090 1676 1402 1593 3185 1403 1593 3185 1385 1593 3185 1399

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 163 128 33 147 177 161 17 509 59 105 1576 5

RTOR Reduction (vph) 0 0 29 0 0 139 0 0 27 0 0 1

Lane Group Flow (vph) 163 128 4 147 177 22 17 509 32 105 1576 4

Confl. Peds. (#/hr) 3 3 3 3 4 3 3 4

Turn Type Prot Perm Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 8.8 14.3 14.3 12.0 17.5 17.5 2.4 71.3 71.3 12.4 81.3 81.3

Effective Green, g (s) 8.8 14.3 14.3 12.0 17.5 17.5 2.4 71.3 71.3 12.4 81.3 81.3

Actuated g/C Ratio 0.07 0.11 0.11 0.09 0.13 0.13 0.02 0.55 0.55 0.10 0.63 0.63

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 3.0 3.0 2.0 3.0 3.0

Lane Grp Cap (vph) 209 184 154 147 429 189 29 1747 760 152 1992 875

v/s Ratio Prot 0.05 c0.08 c0.09 c0.06 0.01 0.16 c0.07 c0.49

v/s Ratio Perm 0.00 0.02 0.02 0.00

v/c Ratio 0.78 0.70 0.02 1.00 0.41 0.11 0.59 0.29 0.04 0.69 0.79 0.00

Uniform Delay, d1 59.6 55.8 51.6 59.0 51.5 49.4 63.3 15.8 13.6 56.9 18.1 9.1

Progression Factor 1.07 0.90 0.81 1.00 1.00 1.00 1.51 0.29 0.06 1.22 0.25 0.09

Incremental Delay, d2 15.3 8.9 0.0 74.2 0.2 0.1 16.2 0.4 0.1 5.0 1.6 0.0

Delay (s) 79.2 58.9 41.7 133.2 51.8 49.5 111.5 4.9 1.0 74.4 6.1 0.8

Level of Service E E D F D D F A A E A A

Approach Delay (s) 67.3 75.7 7.6 10.4

Approach LOS E E A B

Intersection Summary

HCM Average Control Delay 26.1 HCM Level of Service C

HCM Volume to Capacity ratio 0.85

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 25.0

Intersection Capacity Utilization 82.2% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 54 475 56 220 349 144 44 407 146 406 1164 53

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.98 1.00 1.00 0.97 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3468 1770 3539 1552 1770 3539 1534 1770 3539 1530

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3468 1770 3539 1552 1770 3539 1534 1770 3539 1530

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 59 516 61 239 379 157 48 442 159 441 1265 58

RTOR Reduction (vph) 0 7 0 0 0 110 0 0 124 0 0 30

Lane Group Flow (vph) 59 570 0 239 379 47 48 442 35 441 1265 28

Confl. Peds. (#/hr) 6 19 19 6 12 13 13 12

Turn Type Prot Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 7.0 25.7 20.3 39.0 39.0 5.6 28.4 28.4 35.6 58.4 58.4

Effective Green, g (s) 7.0 25.7 20.3 39.0 39.0 5.6 28.4 28.4 35.6 58.4 58.4

Actuated g/C Ratio 0.05 0.20 0.16 0.30 0.30 0.04 0.22 0.22 0.27 0.45 0.45

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 4.0 2.0 2.0 2.0 6.0 6.0 5.0 6.0 6.0

Lane Grp Cap (vph) 95 686 276 1062 466 76 773 335 485 1590 687

v/s Ratio Prot 0.03 c0.16 c0.14 0.11 0.03 0.12 c0.25 c0.36

v/s Ratio Perm 0.03 0.02 0.02

v/c Ratio 0.62 0.83 0.87 0.36 0.10 0.63 0.57 0.10 0.91 0.80 0.04

Uniform Delay, d1 60.2 50.1 53.5 35.7 32.8 61.2 45.4 40.6 45.6 30.7 20.1

Progression Factor 1.01 0.93 1.00 1.00 1.00 1.06 0.74 0.31 0.85 0.59 0.30

Incremental Delay, d2 11.2 7.9 24.2 0.1 0.0 11.5 3.0 0.6 15.1 2.6 0.1

Delay (s) 71.9 54.6 77.7 35.7 32.9 76.3 36.3 13.2 54.0 20.9 6.1

Level of Service E D E D C E D B D C A

Approach Delay (s) 56.2 48.1 33.6 28.7

Approach LOS E D C C

Intersection Summary

HCM Average Control Delay 38.0 HCM Level of Service D

HCM Volume to Capacity ratio 0.83

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 91.2% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 70 458 73 170 307 68 31 419 134 115 1207 71

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.98 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.97 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1770 3455 1770 3398 1770 3539 1557 1770 3501

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1770 3455 1770 3398 1770 3539 1557 1770 3501

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 76 498 79 185 334 74 34 455 146 125 1312 77

RTOR Reduction (vph) 0 10 0 0 15 0 0 0 82 0 3 0

Lane Group Flow (vph) 76 567 0 185 393 0 34 455 64 125 1386 0

Confl. Peds. (#/hr) 25 5 5 25 14 2 2 14

Turn Type Prot Prot Prot Perm Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 2

Actuated Green, G (s) 8.8 26.1 17.4 34.7 4.0 56.6 56.6 13.9 66.5

Effective Green, g (s) 8.8 26.1 17.4 34.7 4.0 56.6 56.6 13.9 66.5

Actuated g/C Ratio 0.07 0.20 0.13 0.27 0.03 0.44 0.44 0.11 0.51

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 120 694 237 907 54 1541 678 189 1791

v/s Ratio Prot 0.04 c0.16 c0.10 0.12 0.02 0.13 c0.07 c0.40

v/s Ratio Perm 0.04

v/c Ratio 0.63 0.82 0.78 0.43 0.63 0.30 0.09 0.66 0.77

Uniform Delay, d1 59.0 49.7 54.5 39.5 62.3 23.8 21.6 55.8 25.7

Progression Factor 1.00 1.00 1.10 1.07 1.00 1.00 1.00 1.10 0.52

Incremental Delay, d2 10.4 7.4 14.4 0.3 20.8 0.5 0.3 5.1 2.0

Delay (s) 69.5 57.1 74.4 42.6 83.0 24.3 21.9 66.4 15.5

Level of Service E E E D F C C E B

Approach Delay (s) 58.5 52.5 26.9 19.7

Approach LOS E D C B

Intersection Summary

HCM Average Control Delay 34.2 HCM Level of Service C

HCM Volume to Capacity ratio 0.79

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 76.8% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 436 518 250 582 0 0 0 0 83 2 336

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 11 11 12 12 12 12 12 11 12

Total Lost time (s) 5.0 5.0 4.6 5.0 5.0 5.0

Lane Util. Factor 0.91 1.00 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 0.97 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 4916 1535 1711 3421 1717 1583

Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 4916 1535 1711 3421 1717 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 474 563 272 633 0 0 0 0 90 2 365

RTOR Reduction (vph) 0 0 317 0 0 0 0 0 0 0 0 275

Lane Group Flow (vph) 0 474 246 272 633 0 0 0 0 0 92 90

Confl. Peds. (#/hr) 5 4

Turn Type Perm Prot Perm Perm

Protected Phases 2 1 6 4

Permitted Phases 2 4 4

Actuated Green, G (s) 56.9 56.9 26.5 27.9 32.0 32.0

Effective Green, g (s) 56.9 56.9 26.5 27.9 32.0 32.0

Actuated g/C Ratio 0.44 0.44 0.20 0.21 0.25 0.25

Clearance Time (s) 5.0 5.0 4.6 5.0 5.0 5.0

Vehicle Extension (s) 4.0 4.0 4.5 4.0 5.0 5.0

Lane Grp Cap (vph) 2152 672 349 734 423 390

v/s Ratio Prot 0.10 0.16 c0.19

v/s Ratio Perm c0.16 0.05 c0.06

v/c Ratio 0.22 0.37 0.78 0.86 0.22 0.23

Uniform Delay, d1 22.7 24.5 49.0 49.2 39.0 39.2

Progression Factor 0.99 2.86 0.44 0.45 1.00 1.00

Incremental Delay, d2 0.2 1.4 7.4 6.7 0.5 0.6

Delay (s) 22.7 71.4 28.7 28.8 39.6 39.8

Level of Service C E C C D D

Approach Delay (s) 49.1 28.8 0.0 39.7

Approach LOS D C A D

Intersection Summary

HCM Average Control Delay 39.7 HCM Level of Service D

HCM Volume to Capacity ratio 0.44

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 93.5% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

48: N 130th St & 5th Ave NE 3/29/2016
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 204 411 50 0 279 100 277 113 212 106 207 30

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 0.95 0.95 1.00 0.91 0.91 0.91 0.91

Frpb, ped/bikes 1.00 1.00 0.99 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.99 1.00 0.85 1.00 0.92 1.00 0.98

Flt Protected 0.98 1.00 1.00 0.95 0.99 0.95 1.00

Satd. Flow (prot) 3441 3539 1561 1610 3068 1610 3315

Flt Permitted 0.75 1.00 1.00 0.95 0.99 0.95 1.00

Satd. Flow (perm) 2619 3539 1561 1610 3068 1610 3315

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 222 447 54 0 303 109 301 123 230 115 225 33

RTOR Reduction (vph) 0 9 0 0 0 74 0 173 0 0 16 0

Lane Group Flow (vph) 0 714 0 0 303 35 226 255 0 103 254 0

Confl. Peds. (#/hr) 2 2 2 2 2 1 1 2

Turn Type Perm Perm Split Split

Protected Phases 4 8 2 2 6 6

Permitted Phases 4 8

Actuated Green, G (s) 21.0 21.0 21.0 16.0 16.0 16.0 16.0

Effective Green, g (s) 21.0 21.0 21.0 16.0 16.0 16.0 16.0

Actuated g/C Ratio 0.32 0.32 0.32 0.25 0.25 0.25 0.25

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 846 1143 504 396 755 396 816

v/s Ratio Prot 0.09 c0.14 0.08 0.06 c0.08

v/s Ratio Perm c0.27 0.02

v/c Ratio 0.84 0.27 0.07 0.57 0.34 0.26 0.31

Uniform Delay, d1 20.5 16.3 15.2 21.5 20.1 19.7 20.0

Progression Factor 0.89 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 7.9 0.6 0.3 5.9 1.2 1.6 1.0

Delay (s) 26.0 16.9 15.5 27.4 21.3 21.3 21.0

Level of Service C B B C C C C

Approach Delay (s) 26.0 16.5 23.4 21.1

Approach LOS C B C C

Intersection Summary

HCM Average Control Delay 22.6 HCM Level of Service C

HCM Volume to Capacity ratio 0.60

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 72.2% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 16 7 121 3 9 1 69 183 0 3 274 30

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 17 8 132 3 10 1 75 199 0 3 298 33

Pedestrians 3 2 15

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 679 675 332 822 691 201 333 201

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 679 675 332 822 691 201 333 201

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 95 98 81 99 97 100 94 100

cM capacity (veh/h) 338 350 699 219 343 839 1223 1369

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 157 14 274 334

Volume Left 17 3 75 3

Volume Right 132 1 0 33

cSH 599 316 1223 1369

Volume to Capacity 0.26 0.04 0.06 0.00

Queue Length 95th (ft) 26 3 5 0

Control Delay (s) 13.1 16.9 2.6 0.1

Lane LOS B C A A

Approach Delay (s) 13.1 16.9 2.6 0.1

Approach LOS B C

Intersection Summary

Average Delay 3.9

Intersection Capacity Utilization 51.9% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 10 4 59 7 21 2 79 65 31 205 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 11 4 64 8 23 2 86 71 34 223 0

Pedestrians 6 1 2

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 1 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 450 458 229 427 423 124 229 158

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 450 458 229 427 423 124 229 158

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 98 99 88 98 98 100 98

cM capacity (veh/h) 485 484 806 513 506 924 1333 1421

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 16 95 159 257

Volume Left 1 64 2 34

Volume Right 4 23 71 0

cSH 542 574 1333 1421

Volume to Capacity 0.03 0.16 0.00 0.02

Queue Length 95th (ft) 2 15 0 2

Control Delay (s) 11.9 12.5 0.1 1.2

Lane LOS B B A A

Approach Delay (s) 11.9 12.5 0.1 1.2

Approach LOS B B

Intersection Summary

Average Delay 3.2

Intersection Capacity Utilization 42.9% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 7 72 22 12 31 11 25 73 28 14 223 22

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 8 78 24 13 34 12 27 79 30 15 242 24

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 110 59 137 282

Volume Left (vph) 8 13 27 15

Volume Right (vph) 24 12 30 24

Hadj (s) -0.08 -0.04 -0.06 -0.01

Departure Headway (s) 4.9 5.0 4.6 4.5

Degree Utilization, x 0.15 0.08 0.18 0.35

Capacity (veh/h) 672 649 740 767

Control Delay (s) 8.7 8.4 8.6 9.9

Approach Delay (s) 8.7 8.4 8.6 9.9

Approach LOS A A A A

Intersection Summary

Delay 9.2

HCM Level of Service A

Intersection Capacity Utilization 28.7% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 43 131 31 69 47 29 16 428 50 47 1603 41

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.98 1.00 1.00 0.91

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.94 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1760 1742 1765 1681 1770 3421 1547 1770 3421 1446

Flt Permitted 0.56 1.00 0.48 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1035 1742 890 1681 1770 3421 1547 1770 3421 1446

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 47 142 34 75 51 32 17 465 54 51 1742 45

RTOR Reduction (vph) 0 8 0 0 19 0 0 0 21 0 0 16

Lane Group Flow (vph) 47 168 0 75 64 0 17 465 33 51 1742 29

Confl. Peds. (#/hr) 9 6 6 9 21 1 1 21

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 26.3 18.3 19.9 15.1 2.4 79.8 79.8 7.1 84.5 84.5

Effective Green, g (s) 26.3 18.3 19.9 15.1 2.4 79.8 79.8 7.1 84.5 84.5

Actuated g/C Ratio 0.20 0.14 0.15 0.12 0.02 0.61 0.61 0.05 0.65 0.65

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 3.5 3.0 3.5 2.0 4.0 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 254 245 169 195 33 2100 950 97 2224 940

v/s Ratio Prot 0.01 c0.10 c0.02 0.04 0.01 0.14 c0.03 c0.51

v/s Ratio Perm 0.03 0.05 0.02 0.02

v/c Ratio 0.19 0.69 0.44 0.33 0.52 0.22 0.03 0.53 0.78 0.03

Uniform Delay, d1 42.6 53.1 48.8 52.8 63.2 11.2 9.9 59.8 16.2 8.1

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.23 0.32 0.16

Incremental Delay, d2 0.1 8.0 1.9 1.2 5.5 0.2 0.1 4.6 2.0 0.0

Delay (s) 42.7 61.2 50.7 53.9 68.8 11.5 10.0 78.4 7.3 1.3

Level of Service D E D D E B A E A A

Approach Delay (s) 57.3 52.4 13.1 9.1

Approach LOS E D B A

Intersection Summary

HCM Average Control Delay 16.3 HCM Level of Service B

HCM Volume to Capacity ratio 0.76

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 75.5% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 0 3 41 0 35 0 171 106 58 353 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 0 3 45 0 38 0 186 115 63 384 0

Pedestrians 4 4

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 795 815 392 761 757 243 388 301

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 795 815 392 761 757 243 388 301

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 100 100 85 100 95 100 95

cM capacity (veh/h) 278 295 653 307 319 795 1167 1260

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 4 83 301 447

Volume Left 1 45 0 63

Volume Right 3 38 115 0

cSH 488 428 1167 1260

Volume to Capacity 0.01 0.19 0.00 0.05

Queue Length 95th (ft) 1 18 0 4

Control Delay (s) 12.4 15.4 0.0 1.6

Lane LOS B C A

Approach Delay (s) 12.4 15.4 0.0 1.6

Approach LOS B C

Intersection Summary

Average Delay 2.4

Intersection Capacity Utilization 56.0% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 42 91 51 47 47 27 19 112 21 88 230 20

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 46 99 55 51 51 29 21 122 23 96 250 22

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 200 132 165 367

Volume Left (vph) 46 51 21 96

Volume Right (vph) 55 29 23 22

Hadj (s) -0.09 -0.02 -0.02 0.05

Departure Headway (s) 5.5 5.7 5.4 5.2

Degree Utilization, x 0.30 0.21 0.25 0.53

Capacity (veh/h) 597 562 601 662

Control Delay (s) 10.9 10.2 10.2 13.8

Approach Delay (s) 10.9 10.2 10.2 13.8

Approach LOS B B B B

Intersection Summary

Delay 11.9

HCM Level of Service B

Intersection Capacity Utilization 49.5% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 85 67 97 48 74 10 63 111 8 13 310 83

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 92 73 105 52 80 11 68 121 9 14 337 90

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 271 143 198 441

Volume Left (vph) 92 52 68 14

Volume Right (vph) 105 11 9 90

Hadj (s) -0.13 0.06 0.08 -0.08

Departure Headway (s) 6.0 6.4 6.1 5.5

Degree Utilization, x 0.45 0.26 0.34 0.68

Capacity (veh/h) 544 477 529 627

Control Delay (s) 13.7 11.6 12.2 19.2

Approach Delay (s) 13.7 11.6 12.2 19.2

Approach LOS B B B C

Intersection Summary

Delay 15.4

HCM Level of Service C

Intersection Capacity Utilization 62.0% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 19 10 6 28 18 20 5 385 10 21 1610 37

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 12 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 1.00 0.95 1.00 1.00 0.93

Flpb, ped/bikes 0.99 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.94 1.00 0.92 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1754 1680 1750 1698 1770 3421 1498 1770 3421 1468

Flt Permitted 0.73 1.00 0.75 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1348 1680 1373 1698 1770 3421 1498 1770 3421 1468

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 21 11 7 30 20 22 5 418 11 23 1750 40

RTOR Reduction (vph) 0 6 0 0 20 0 0 0 3 0 0 5

Lane Group Flow (vph) 21 12 0 30 22 0 5 418 8 23 1750 35

Confl. Peds. (#/hr) 7 8 8 7 15 9 9 15

Turn Type Perm Perm Prot Perm Prot Perm

Protected Phases 4 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 13.4 13.4 13.4 13.4 1.2 98.0 98.0 3.6 100.4 100.4

Effective Green, g (s) 13.4 13.4 13.4 13.4 1.2 98.0 98.0 3.6 100.4 100.4

Actuated g/C Ratio 0.10 0.10 0.10 0.10 0.01 0.75 0.75 0.03 0.77 0.77

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 4.0 4.0 2.0 4.0 4.0

Lane Grp Cap (vph) 139 173 142 175 16 2579 1129 49 2642 1134

v/s Ratio Prot 0.01 0.01 0.00 0.12 c0.01 c0.51

v/s Ratio Perm 0.02 c0.02 0.01 0.02

v/c Ratio 0.15 0.07 0.21 0.13 0.31 0.16 0.01 0.47 0.66 0.03

Uniform Delay, d1 53.1 52.7 53.5 53.0 64.0 4.5 4.0 62.3 6.9 3.5

Progression Factor 1.00 1.00 1.00 1.00 0.89 0.38 0.17 1.00 1.00 1.00

Incremental Delay, d2 0.2 0.1 0.3 0.1 3.9 0.1 0.0 2.6 1.3 0.1

Delay (s) 53.3 52.7 53.7 53.1 60.5 1.8 0.7 64.8 8.2 3.5

Level of Service D D D D E A A E A A

Approach Delay (s) 53.0 53.4 2.5 8.8

Approach LOS D D A A

Intersection Summary

HCM Average Control Delay 9.8 HCM Level of Service A

HCM Volume to Capacity ratio 0.59

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 64.5% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 22 199 153 94 223 49 51 88 46 44 312 42

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 10 10 11 10 10 11 12 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.98 1.00 0.99 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.93 1.00 0.97 1.00 0.95 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1705 1571 1707 1682 1711 1749 1703 1824

Flt Permitted 0.55 1.00 0.42 1.00 0.17 1.00 0.59 1.00

Satd. Flow (perm) 993 1571 755 1682 308 1749 1054 1824

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 24 216 166 102 242 53 55 96 50 48 339 46

RTOR Reduction (vph) 0 17 0 0 5 0 0 17 0 0 5 0

Lane Group Flow (vph) 24 365 0 102 290 0 55 129 0 48 380 0

Confl. Peds. (#/hr) 3 4 4 3 1 3 3 1

Confl. Bikes (#/hr) 6 3 1

Bus Blockages (#/hr) 0 4 0 0 0 0 0 0 0 0 0 0

Turn Type pm+pt pm+pt pm+pt pm+pt

Protected Phases 5 2 1 6 7 4 3 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 70.6 67.6 77.6 71.1 35.9 31.9 35.9 31.9

Effective Green, g (s) 70.6 67.6 77.6 71.1 35.9 31.9 35.9 31.9

Actuated g/C Ratio 0.54 0.52 0.60 0.55 0.28 0.25 0.28 0.25

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 556 817 498 920 128 429 311 448

v/s Ratio Prot 0.00 c0.23 c0.01 c0.17 c0.01 0.07 0.00 c0.21

v/s Ratio Perm 0.02 0.11 0.11 0.04

v/c Ratio 0.04 0.45 0.20 0.32 0.43 0.30 0.15 0.85

Uniform Delay, d1 13.8 19.5 12.2 16.1 37.1 40.0 35.1 46.8

Progression Factor 0.26 0.25 1.00 1.00 1.18 1.13 1.00 1.00

Incremental Delay, d2 0.0 1.7 0.1 0.9 0.8 0.1 0.1 13.5

Delay (s) 3.6 6.7 12.3 17.0 44.7 45.5 35.2 60.2

Level of Service A A B B D D D E

Approach Delay (s) 6.5 15.8 45.3 57.4

Approach LOS A B D E

Intersection Summary

HCM Average Control Delay 29.8 HCM Level of Service C

HCM Volume to Capacity ratio 0.58

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 25.0

Intersection Capacity Utilization 65.0% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 1 0 0 183 2 71 0 148 113 209 339 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 0 0 199 2 77 0 161 123 227 368 0

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 1 278 284 596

Volume Left (vph) 1 199 0 227

Volume Right (vph) 0 77 123 0

Hadj (s) 0.23 0.01 -0.23 0.11

Departure Headway (s) 7.3 6.2 5.5 5.4

Degree Utilization, x 0.00 0.48 0.44 0.89

Capacity (veh/h) 434 550 625 596

Control Delay (s) 10.3 14.9 12.7 36.8

Approach Delay (s) 10.3 14.9 12.7 36.8

Approach LOS B B B E

Intersection Summary

Delay 25.6

HCM Level of Service D

Intersection Capacity Utilization 67.6% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 28 41 0 3 75 23 0 8 1 100 16 64

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 30 45 0 3 82 25 0 9 1 109 17 70

Pedestrians 1 4 2 1

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 0 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1279

pX, platoon unblocked

vC, conflicting volume 108 47 287 221 51 216 209 96

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 108 47 287 221 51 216 209 96

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 98 100 100 99 100 85 97 93

cM capacity (veh/h) 1482 1558 592 660 1012 715 671 959

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 75 110 10 196

Volume Left 30 3 0 109

Volume Right 0 25 1 70

cSH 1482 1558 687 781

Volume to Capacity 0.02 0.00 0.01 0.25

Queue Length 95th (ft) 2 0 1 25

Control Delay (s) 3.1 0.2 10.3 11.1

Lane LOS A A B B

Approach Delay (s) 3.1 0.2 10.3 11.1

Approach LOS B B

Intersection Summary

Average Delay 6.5

Intersection Capacity Utilization 34.2% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 21 12 112 16 11 12 13 643 6 2 1910 55

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 12 12 12 12 12

Total Lost time (s) 4.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.98 1.00 0.99 1.00 1.00 0.96 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.86 1.00 0.92 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1589 1379 1590 1482 1593 3185 1368 1593 3185 1378

Flt Permitted 0.64 1.00 0.47 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1064 1379 787 1482 1593 3185 1368 1593 3185 1378

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 23 13 122 17 12 13 14 699 7 2 2076 60

RTOR Reduction (vph) 0 113 0 0 12 0 0 0 2 0 0 11

Lane Group Flow (vph) 23 22 0 17 13 0 14 699 5 2 2076 49

Confl. Peds. (#/hr) 3 4 4 3 3 5 5 3

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 14.1 9.9 11.3 8.5 2.4 97.2 97.2 1.1 95.9 95.9

Effective Green, g (s) 14.1 9.9 11.3 8.5 2.4 97.2 97.2 1.1 95.9 95.9

Actuated g/C Ratio 0.11 0.08 0.09 0.07 0.02 0.75 0.75 0.01 0.74 0.74

Clearance Time (s) 4.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 2.0 3.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 132 105 86 97 29 2381 1023 13 2350 1017

v/s Ratio Prot c0.01 c0.02 0.00 0.01 c0.01 0.22 0.00 c0.65

v/s Ratio Perm 0.01 0.01 0.00 0.04

v/c Ratio 0.17 0.21 0.20 0.13 0.48 0.29 0.01 0.15 0.88 0.05

Uniform Delay, d1 52.4 56.4 54.8 57.3 63.2 5.3 4.2 64.0 12.8 4.6

Progression Factor 1.00 1.00 1.00 1.00 0.93 0.76 0.54 1.27 0.20 0.00

Incremental Delay, d2 0.6 0.4 1.1 0.2 4.4 0.3 0.0 0.2 0.5 0.0

Delay (s) 53.1 56.8 56.0 57.5 63.0 4.3 2.3 81.3 3.1 0.0

Level of Service D E E E E A A F A A

Approach Delay (s) 56.2 56.9 5.5 3.1

Approach LOS E E A A

Intersection Summary

HCM Average Control Delay 7.1 HCM Level of Service A

HCM Volume to Capacity ratio 0.76

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 14.0

Intersection Capacity Utilization 82.6% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 37 715 32 55 320 1 17 16 23 25 56 43

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 10 11 11 12 10 10 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 1.00 1.00 0.91 1.00 0.93

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1768 3367 1703 3420 1650 1569 1764 1731

Flt Permitted 0.54 1.00 0.34 1.00 0.69 1.00 0.73 1.00

Satd. Flow (perm) 1009 3367 615 3420 1194 1569 1355 1731

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 40 777 35 60 348 1 18 17 25 27 61 47

RTOR Reduction (vph) 0 2 0 0 0 0 0 22 0 0 42 0

Lane Group Flow (vph) 40 810 0 60 349 0 18 20 0 27 66 0

Confl. Peds. (#/hr) 1 7 7 1 1 3 3 1

Bus Blockages (#/hr) 0 4 0 0 0 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 6 4 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 48.1 48.1 48.1 48.1 6.9 6.9 6.9 6.9

Effective Green, g (s) 48.1 48.1 48.1 48.1 6.9 6.9 6.9 6.9

Actuated g/C Ratio 0.74 0.74 0.74 0.74 0.11 0.11 0.11 0.11

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 747 2492 455 2531 127 167 144 184

v/s Ratio Prot c0.24 0.10 0.01 c0.04

v/s Ratio Perm 0.04 0.10 0.02 0.02

v/c Ratio 0.05 0.32 0.13 0.14 0.14 0.12 0.19 0.36

Uniform Delay, d1 2.3 2.9 2.4 2.4 26.4 26.3 26.5 27.0

Progression Factor 0.72 1.13 1.31 1.31 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.3 0.5 0.1 0.5 0.3 0.6 1.2

Delay (s) 1.8 3.6 3.7 3.3 26.9 26.6 27.1 28.2

Level of Service A A A A C C C C

Approach Delay (s) 3.5 3.4 26.7 28.0

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 6.7 HCM Level of Service A

HCM Volume to Capacity ratio 0.33

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 45.8% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 11 311 17 51 355 8 18 4 49 6 0 4

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.93 1.00 1.00 1.00 0.91 0.99

Flpb, ped/bikes 0.99 1.00 1.00 0.97 1.00 0.98 1.00 0.96

Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85 0.95

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.96 1.00 0.97

Satd. Flow (prot) 1745 1801 1467 1709 1793 1701 1441 1623

Flt Permitted 0.53 1.00 1.00 0.56 1.00 0.94 1.00 0.84

Satd. Flow (perm) 971 1801 1467 1003 1793 1666 1441 1405

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 12 338 18 55 386 9 20 4 53 7 0 4

RTOR Reduction (vph) 0 0 4 0 1 0 0 0 50 0 4 0

Lane Group Flow (vph) 12 338 14 55 394 0 0 24 3 0 7 0

Confl. Peds. (#/hr) 12 27 27 12 16 35 35 16

Turn Type Perm Perm Perm Perm Perm Perm

Protected Phases 2 6 4 8

Permitted Phases 2 2 6 4 4 8

Actuated Green, G (s) 51.1 51.1 51.1 51.1 51.1 3.9 3.9 3.9

Effective Green, g (s) 51.1 51.1 51.1 51.1 51.1 3.9 3.9 3.9

Actuated g/C Ratio 0.79 0.79 0.79 0.79 0.79 0.06 0.06 0.06

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 763 1416 1153 789 1410 100 86 84

v/s Ratio Prot 0.19 c0.22

v/s Ratio Perm 0.01 0.01 0.05 c0.01 0.00 0.01

v/c Ratio 0.02 0.24 0.01 0.07 0.28 0.24 0.04 0.09

Uniform Delay, d1 1.5 1.8 1.5 1.6 1.9 29.1 28.8 28.9

Progression Factor 0.40 1.32 0.39 1.22 1.20 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.4 0.0 0.2 0.5 0.5 0.1 0.2

Delay (s) 0.6 2.8 0.6 2.1 2.8 29.6 28.8 29.0

Level of Service A A A A A C C C

Approach Delay (s) 2.6 2.7 29.1 29.0

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 5.2 HCM Level of Service A

HCM Volume to Capacity ratio 0.28

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 47.9% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

63: N 175th St & Midvale Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 2 Synchro 7 -  Report

David Evans and Associates, Inc. Page 65

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 27 513 32 5 594 64 18 5 5 18 4 44

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.5 4.5

Lane Util. Factor 1.00 0.95 1.00 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 1.00 0.93 1.00 0.86

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1590 3043 1585 4344 1582 1489 1591 1372

Flt Permitted 0.36 1.00 0.43 1.00 0.89 1.00 0.80 1.00

Satd. Flow (perm) 598 3043 714 4344 1480 1489 1340 1372

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 29 558 35 5 646 70 20 5 5 20 4 48

RTOR Reduction (vph) 0 3 0 0 9 0 0 5 0 0 44 0

Lane Group Flow (vph) 29 590 0 5 707 0 20 5 0 20 8 0

Confl. Peds. (#/hr) 7 13 13 7 10 1 1 10

Turn Type pm+pt pm+pt Perm Perm

Protected Phases 5 2 1 6 4 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 46.8 44.3 44.2 43.0 4.5 4.5 5.0 5.0

Effective Green, g (s) 46.8 44.3 44.2 43.0 4.5 4.5 5.0 5.0

Actuated g/C Ratio 0.72 0.68 0.68 0.66 0.07 0.07 0.08 0.08

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.5 4.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 469 2074 502 2874 102 103 103 106

v/s Ratio Prot c0.00 c0.19 0.00 0.16 0.00 0.01

v/s Ratio Perm 0.04 0.01 0.01 c0.01

v/c Ratio 0.06 0.28 0.01 0.25 0.20 0.05 0.19 0.07

Uniform Delay, d1 2.6 4.1 3.3 4.4 28.5 28.3 28.1 27.8

Progression Factor 1.56 1.80 0.32 0.26 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.3 0.0 0.2 0.9 0.2 0.9 0.3

Delay (s) 4.1 7.7 1.1 1.4 29.5 28.5 29.0 28.1

Level of Service A A A A C C C C

Approach Delay (s) 7.5 1.4 29.1 28.4

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 5.9 HCM Level of Service A

HCM Volume to Capacity ratio 0.25

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 9.5

Intersection Capacity Utilization 44.8% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

64: PW 2nd Access Road & 116th Ave W 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 2 Synchro 7 -  Report
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 6 0 0 25 10 9

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 7 0 0 27 11 10

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 43 16 21

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 43 16 21

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 99 100 100

cM capacity (veh/h) 968 1064 1595

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 7 27 21

Volume Left 7 0 0

Volume Right 0 0 10

cSH 968 1595 1700

Volume to Capacity 0.01 0.00 0.01

Queue Length 95th (ft) 1 0 0

Control Delay (s) 8.7 0.0 0.0

Lane LOS A

Approach Delay (s) 8.7 0.0 0.0

Approach LOS A

Intersection Summary

Average Delay 1.0

Intersection Capacity Utilization 13.3% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

1: NW 196th St & Richmond Beach Dr 3/29/2016

Point Wells 5:00 pm 3/19/2014 2030 No PW w Existing Config AM Synchro 7 -  Report

David Evans and Associates, Inc. Page 1

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 4 227 3 2 313 5

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 4 247 3 2 340 5

Pedestrians 2 1

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 693 6 7

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 693 6 7

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 99 77 79

cM capacity (veh/h) 322 1075 1610

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 251 5 346

Volume Left 4 0 340

Volume Right 247 2 0

cSH 1033 1700 1610

Volume to Capacity 0.24 0.00 0.21

Queue Length 95th (ft) 24 0 20

Control Delay (s) 9.6 0.0 7.7

Lane LOS A A

Approach Delay (s) 9.6 0.0 7.7

Approach LOS A

Intersection Summary

Average Delay 8.4

Intersection Capacity Utilization 45.2% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

2: NW 195th Pl & Richmond Beach Dr 3/29/2016

Point Wells 5:00 pm 3/19/2014 2030 No PW w Existing Config AM Synchro 7 -  Report
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 2 2 5 10 20 1

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 2 5 11 22 1

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 55 11 16

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 55 11 16

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 100 99

cM capacity (veh/h) 939 1070 1601

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 4 16 23

Volume Left 2 0 22

Volume Right 2 11 0

cSH 1001 1700 1601

Volume to Capacity 0.00 0.01 0.01

Queue Length 95th (ft) 0 0 1

Control Delay (s) 8.6 0.0 6.9

Lane LOS A A

Approach Delay (s) 8.6 0.0 6.9

Approach LOS A

Intersection Summary

Average Delay 4.5

Intersection Capacity Utilization 17.8% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

3: NW 195th Pl & 24th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 2030 No PW w Existing Config AM Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 329 0 7 232 4 0 0 44 17 1 3

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 358 0 8 252 4 0 0 48 18 1 3

Pedestrians 4 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 257 360 633 634 364 681 631 254

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 257 360 633 634 364 681 631 254

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 99 100 100 93 94 100 100

cM capacity (veh/h) 1308 1197 387 393 678 335 394 784

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total 359 8 257 48 23

Volume Left 1 8 0 0 18

Volume Right 0 0 4 48 3

cSH 1308 1197 1700 678 368

Volume to Capacity 0.00 0.01 0.15 0.07 0.06

Queue Length 95th (ft) 0 0 0 6 5

Control Delay (s) 0.0 8.0 0.0 10.7 15.4

Lane LOS A A B C

Approach Delay (s) 0.0 0.2 10.7 15.4

Approach LOS B C

Intersection Summary

Average Delay 1.4

Intersection Capacity Utilization 32.6% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

4: NW 196th St NW & 20th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 2030 No PW w Existing Config AM Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 5 423 1 22 228 59 5 9 67 242 3 17

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 5 460 1 24 248 64 5 10 73 263 3 18

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 235 231 148 188 88 285

Volume Left (vph) 5 0 24 0 5 263

Volume Right (vph) 0 1 0 64 73 18

Hadj (s) 0.05 0.03 0.11 -0.20 -0.45 0.18

Departure Headway (s) 6.3 6.3 6.6 6.2 6.1 6.2

Degree Utilization, x 0.41 0.40 0.27 0.33 0.15 0.49

Capacity (veh/h) 544 548 516 544 504 543

Control Delay (s) 12.5 12.3 10.8 11.0 10.2 15.1

Approach Delay (s) 12.4 10.9 10.2 15.1

Approach LOS B B B C

Intersection Summary

Delay 12.5

HCM Level of Service B

Intersection Capacity Utilization 53.4% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

5: NW 195th St & 15th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 2030 No PW w Existing Config AM Synchro 7 -  Report

David Evans and Associates, Inc. Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 16 716 0 0 323 25 0 0 0 69 0 40

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 17 778 0 0 351 27 0 0 0 75 0 43

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 352 778 1032 1165 389 790 1179 190

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 352 778 1032 1165 389 790 1179 190

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 99 100 100 100 100 73 100 95

cM capacity (veh/h) 1202 834 175 190 610 277 186 819

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 407 389 176 203 0 118

Volume Left 17 0 0 0 0 75

Volume Right 0 0 0 27 0 43

cSH 1202 1700 834 1700 1700 366

Volume to Capacity 0.01 0.23 0.00 0.12 0.00 0.32

Queue Length 95th (ft) 1 0 0 0 0 34

Control Delay (s) 0.5 0.0 0.0 0.0 0.0 19.5

Lane LOS A A C

Approach Delay (s) 0.2 0.0 0.0 19.5

Approach LOS A C

Intersection Summary

Average Delay 1.9

Intersection Capacity Utilization 44.2% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

6: N Richmond Beach Rd & 15th Drwy 3/29/2016

Point Wells 5:00 pm 3/19/2014 2030 No PW w Existing Config AM Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 2 744 33 23 306 2 43 1 33 1 1 3

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 809 36 25 333 2 47 1 36 1 1 3

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 407 440 191 168 84 5

Volume Left (vph) 2 0 25 0 47 1

Volume Right (vph) 0 36 0 2 36 3

Hadj (s) 0.04 -0.02 0.10 0.02 -0.11 -0.29

Departure Headway (s) 5.2 5.2 5.8 5.7 6.0 6.1

Degree Utilization, x 0.59 0.63 0.31 0.27 0.14 0.01

Capacity (veh/h) 672 690 600 607 558 532

Control Delay (s) 14.2 15.3 10.2 9.6 10.0 9.1

Approach Delay (s) 14.8 9.9 10.0 9.1

Approach LOS B A A A

Intersection Summary

Delay 13.1

HCM Level of Service B

Intersection Capacity Utilization 43.1% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

7: NW 190th St & N Richmond Beach Rd 3/29/2016

Point Wells 5:00 pm 3/19/2014 2030 No PW w Existing Config AM Synchro 7 -  Report
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 1 84 294 2 89 708

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 91 320 2 97 770

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1289

pX, platoon unblocked

vC, conflicting volume 900 162 323

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 900 162 323

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 89 92

cM capacity (veh/h) 256 854 1233

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2

Volume Total 92 213 109 353 513

Volume Left 1 0 0 97 0

Volume Right 91 0 2 0 0

cSH 831 1700 1700 1233 1700

Volume to Capacity 0.11 0.13 0.06 0.08 0.30

Queue Length 95th (ft) 9 0 0 6 0

Control Delay (s) 9.9 0.0 0.0 2.8 0.0

Lane LOS A A

Approach Delay (s) 9.9 0.0 1.1

Approach LOS A

Intersection Summary

Average Delay 1.5

Intersection Capacity Utilization 45.8% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

8: N Richmond Beach Rd & 8th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 2030 No PW w Existing Config AM Synchro 7 -  Report

David Evans and Associates, Inc. Page 8

Movement EBL EBT EBR EBR2 WBL2 WBL WBT WBR NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 12 619 44 2 21 13 245 48 2 26 64 23

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 12 12 12 11 11 10 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.98 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1711 3496 1711 3196 1711 1722

Flt Permitted 0.56 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1007 3496 1711 3196 1711 1722

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 13 673 48 2 23 14 266 52 2 28 70 25

RTOR Reduction (vph) 0 0 0 0 0 0 9 0 0 0 11 0

Lane Group Flow (vph) 13 723 0 0 0 37 309 0 0 30 84 0

Confl. Peds. (#/hr) 2 2 3

Confl. Bikes (#/hr) 1 1

Bus Blockages (#/hr) 0 0 0 0 0 0 4 0 0 0 0 0

Turn Type Perm Prot Prot Split Split

Protected Phases 2 1 1 6 4 4 4

Permitted Phases 2

Actuated Green, G (s) 62.7 62.7 6.4 74.1 11.2 11.2

Effective Green, g (s) 62.7 62.7 6.4 74.1 11.2 11.2

Actuated g/C Ratio 0.48 0.48 0.05 0.57 0.09 0.09

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.5 2.0 2.0 2.5 2.5

Lane Grp Cap (vph) 486 1686 84 1822 147 148

v/s Ratio Prot c0.21 c0.02 0.10 0.02 c0.05

v/s Ratio Perm 0.01

v/c Ratio 0.03 0.43 0.44 0.17 0.20 0.57

Uniform Delay, d1 17.6 22.0 60.1 13.3 55.3 57.1

Progression Factor 1.00 1.00 0.82 0.74 1.00 1.00

Incremental Delay, d2 0.1 0.8 1.3 0.2 0.5 4.0

Delay (s) 17.7 22.8 50.6 10.1 55.8 61.1

Level of Service B C D B E E

Approach Delay (s) 22.7 14.3 59.8

Approach LOS C B E

Intersection Summary

HCM Average Control Delay 33.4 HCM Level of Service C

HCM Volume to Capacity ratio 0.51

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 25.0

Intersection Capacity Utilization 62.3% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

8: N Richmond Beach Rd & 8th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 2030 No PW w Existing Config AM Synchro 7 -  Report
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Movement SBL SBT SBR SBR2 NEL NER NER2

Lane Configurations

Volume (vph) 139 127 9 21 24 27 2

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 12 12 12

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 0.97 0.93

Flt Protected 0.95 1.00 0.98

Satd. Flow (prot) 1711 1729 1632

Flt Permitted 0.95 1.00 0.98

Satd. Flow (perm) 1711 1729 1632

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 151 138 10 23 26 29 2

RTOR Reduction (vph) 0 4 0 0 0 0 0

Lane Group Flow (vph) 151 167 0 0 57 0 0

Confl. Peds. (#/hr) 3 3 2

Confl. Bikes (#/hr) 1 1

Bus Blockages (#/hr) 0 2 0 0 0 0 0

Turn Type Split

Protected Phases 7 7 3

Permitted Phases

Actuated Green, G (s) 16.8 16.8 7.9

Effective Green, g (s) 16.8 16.8 7.9

Actuated g/C Ratio 0.13 0.13 0.06

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0

Lane Grp Cap (vph) 221 223 99

v/s Ratio Prot 0.09 c0.10 c0.03

v/s Ratio Perm

v/c Ratio 0.68 0.75 0.58

Uniform Delay, d1 54.1 54.6 59.4

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 6.8 11.3 5.0

Delay (s) 60.8 65.8 64.4

Level of Service E E E

Approach Delay (s) 63.5 64.4

Approach LOS E E

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 19 820 3 10 347 38 9 23 17 98 14 30

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 11 11 10 10 11 10 10 10

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 0.98

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.94 1.00 0.90

Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 3388 3333 1638 1619 1646 1536

Flt Permitted 0.94 0.93 0.73 1.00 0.73 1.00

Satd. Flow (perm) 3194 3112 1252 1619 1263 1536

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 21 891 3 11 377 41 10 25 18 107 15 33

RTOR Reduction (vph) 0 0 0 0 8 0 0 15 0 0 0 0

Lane Group Flow (vph) 0 915 0 0 421 0 10 28 0 107 48 0

Confl. Peds. (#/hr) 2 7 7 2 7 3 3 7

Confl. Bikes (#/hr) 1 1 1

Bus Blockages (#/hr) 0 4 0 0 4 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 45.3 45.3 9.7 9.7 9.7 9.7

Effective Green, g (s) 45.3 45.3 9.7 9.7 9.7 9.7

Actuated g/C Ratio 0.70 0.70 0.15 0.15 0.15 0.15

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 2226 2169 187 242 188 229

v/s Ratio Prot 0.02 0.03

v/s Ratio Perm c0.29 0.14 0.01 c0.08

v/c Ratio 0.41 0.19 0.05 0.11 0.57 0.21

Uniform Delay, d1 4.2 3.5 23.7 23.9 25.7 24.3

Progression Factor 0.97 0.78 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.5 0.2 0.1 0.2 3.9 0.5

Delay (s) 4.6 2.9 23.8 24.1 29.6 24.7

Level of Service A A C C C C

Approach Delay (s) 4.6 2.9 24.1 28.1

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 7.1 HCM Level of Service A

HCM Volume to Capacity ratio 0.44

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 57.1% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 723 227 42 306 86 79

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 11 11 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 1.00 0.95 0.97

Frpb, ped/bikes 0.99 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.96 1.00 1.00 0.93

Flt Protected 1.00 0.95 1.00 0.97

Satd. Flow (prot) 3279 1770 3421 3228

Flt Permitted 1.00 0.95 1.00 0.97

Satd. Flow (perm) 3279 1770 3421 3228

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 786 247 46 333 93 86

RTOR Reduction (vph) 32 0 0 0 74 0

Lane Group Flow (vph) 1001 0 46 333 105 0

Confl. Peds. (#/hr) 2 2

Confl. Bikes (#/hr) 2 2

Turn Type Prot

Protected Phases 2 1 6 4

Permitted Phases

Actuated Green, G (s) 37.6 3.6 46.2 8.8

Effective Green, g (s) 37.6 3.6 46.2 8.8

Actuated g/C Ratio 0.58 0.06 0.71 0.14

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1897 98 2432 437

v/s Ratio Prot c0.31 c0.03 0.10 c0.03

v/s Ratio Perm

v/c Ratio 0.53 0.47 0.14 0.24

Uniform Delay, d1 8.3 29.8 3.0 25.1

Progression Factor 0.71 1.11 0.92 1.00

Incremental Delay, d2 1.0 1.3 0.1 0.1

Delay (s) 6.9 34.4 2.9 25.2

Level of Service A C A C

Approach Delay (s) 6.9 6.7 25.2

Approach LOS A A C

Intersection Summary

HCM Average Control Delay 8.9 HCM Level of Service A

HCM Volume to Capacity ratio 0.47

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 48.2% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

11: N Richmond Beach Rd & Fremont Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 2030 No PW w Existing Config AM Synchro 7 -  Report

David Evans and Associates, Inc. Page 12

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 23 691 86 22 280 23 47 69 21 42 145 22

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 12 11 11 11 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.99 1.00 0.96 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1711 3354 1770 3349 1711 1728 1711 1760

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1711 3354 1770 3349 1711 1728 1711 1760

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 25 751 93 24 304 25 51 75 23 46 158 24

RTOR Reduction (vph) 0 5 0 0 3 0 0 9 0 0 0 0

Lane Group Flow (vph) 25 839 0 24 326 0 51 89 0 46 182 0

Confl. Peds. (#/hr) 1 2 2 1 1 5 5 1

Confl. Bikes (#/hr) 2 1 4

Bus Blockages (#/hr) 0 0 0 0 4 0 0 0 0 0 0 0

Turn Type Prot Prot Split Split

Protected Phases 1 6 5 2 3 3 4 4

Permitted Phases

Actuated Green, G (s) 3.6 77.6 3.6 77.6 11.0 11.0 17.8 17.8

Effective Green, g (s) 3.6 77.6 3.6 77.6 11.0 11.0 17.8 17.8

Actuated g/C Ratio 0.03 0.60 0.03 0.60 0.08 0.08 0.14 0.14

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.0 2.5 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 47 2002 49 1999 145 146 234 241

v/s Ratio Prot c0.01 c0.25 0.01 0.10 0.03 c0.05 0.03 c0.10

v/s Ratio Perm

v/c Ratio 0.53 0.42 0.49 0.16 0.35 0.61 0.20 0.76

Uniform Delay, d1 62.4 14.1 62.3 11.7 56.1 57.4 49.8 54.0

Progression Factor 0.90 0.56 1.16 0.74 0.86 0.86 1.00 1.00

Incremental Delay, d2 7.8 0.6 5.5 0.2 0.5 4.8 0.2 11.3

Delay (s) 64.1 8.5 77.5 8.9 48.9 54.2 49.9 65.3

Level of Service E A E A D D D E

Approach Delay (s) 10.1 13.5 52.4 62.2

Approach LOS B B D E

Intersection Summary

HCM Average Control Delay 22.2 HCM Level of Service C

HCM Volume to Capacity ratio 0.50

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 47.8% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 2 4 4 94 3 4 1 127 92 8 298 1

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 4 4 102 3 4 1 138 100 9 324 1

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 538 582 324 539 533 188 325 238

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 538 582 324 539 533 188 325 238

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 99 99 77 99 99 100 99

cM capacity (veh/h) 447 421 717 445 450 854 1235 1329

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 11 110 239 334

Volume Left 2 102 1 9

Volume Right 4 4 100 1

cSH 511 454 1235 1329

Volume to Capacity 0.02 0.24 0.00 0.01

Queue Length 95th (ft) 2 23 0 0

Control Delay (s) 12.2 15.5 0.0 0.3

Lane LOS B C A A

Approach Delay (s) 12.2 15.5 0.0 0.3

Approach LOS B C

Intersection Summary

Average Delay 2.8

Intersection Capacity Utilization 40.4% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 2 117 84 178 334 2

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 127 91 193 363 2

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 740 364 365

vC1, stage 1 conf vol 364

vC2, stage 2 conf vol 376

vCu, unblocked vol 740 364 365

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s) 5.4

tF (s) 3.5 3.3 2.2

p0 queue free % 100 81 92

cM capacity (veh/h) 550 681 1193

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 129 285 365

Volume Left 2 91 0

Volume Right 127 0 2

cSH 678 1193 1700

Volume to Capacity 0.19 0.08 0.21

Queue Length 95th (ft) 17 6 0

Control Delay (s) 11.6 3.1 0.0

Lane LOS B A

Approach Delay (s) 11.6 3.1 0.0

Approach LOS B

Intersection Summary

Average Delay 3.1

Intersection Capacity Utilization 49.1% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 8 407 166 60 224 9 96 6 48 15 2 3

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 9 442 180 65 243 10 104 7 52 16 2 3

Pedestrians 1 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 255 623 929 936 533 896 1021 251

vC1, stage 1 conf vol 550 550 381 381

vC2, stage 2 conf vol 379 386 515 640

vCu, unblocked vol 255 623 929 936 533 896 1021 251

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s) 6.1 5.5 6.1 5.5

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 99 93 76 98 90 96 99 100

cM capacity (veh/h) 1308 958 430 427 547 377 365 785

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 9 623 65 253 163 22

Volume Left 9 0 65 0 104 16

Volume Right 0 180 0 10 52 3

cSH 1308 1700 958 1700 462 408

Volume to Capacity 0.01 0.37 0.07 0.15 0.35 0.05

Queue Length 95th (ft) 1 0 5 0 39 4

Control Delay (s) 7.8 0.0 9.0 0.0 17.0 14.3

Lane LOS A A C B

Approach Delay (s) 0.1 1.8 17.0 14.3

Approach LOS C B

Intersection Summary

Average Delay 3.3

Intersection Capacity Utilization 54.0% ICU Level of Service A

Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 126 460 278 272 24 118

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 137 500 302 296 26 128

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 1257

pX, platoon unblocked

vC, conflicting volume 637 1288 387

vC1, stage 1 conf vol 387

vC2, stage 2 conf vol 901

vCu, unblocked vol 637 1288 387

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s) 5.4

tF (s) 2.2 3.5 3.3

p0 queue free % 68 90 81

cM capacity (veh/h) 947 256 661

Direction, Lane # EB 1 WB 1 WB 2 NB 1

Volume Total 637 302 296 154

Volume Left 0 302 0 26

Volume Right 500 0 0 128

cSH 1700 947 1700 522

Volume to Capacity 0.37 0.32 0.17 0.30

Queue Length 95th (ft) 0 35 0 31

Control Delay (s) 0.0 10.6 0.0 14.8

Lane LOS B B

Approach Delay (s) 0.0 5.3 14.8

Approach LOS B

Intersection Summary

Average Delay 3.9

Intersection Capacity Utilization 69.0% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 13 77 33 54 348 10

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 14 84 36 59 378 11

Pedestrians 2

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 95 177 67

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 95 177 67

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 99 53 99

cM capacity (veh/h) 1499 805 995

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 98 95 389

Volume Left 14 0 378

Volume Right 0 59 11

cSH 1499 1700 809

Volume to Capacity 0.01 0.06 0.48

Queue Length 95th (ft) 1 0 66

Control Delay (s) 1.1 0.0 13.5

Lane LOS A B

Approach Delay (s) 1.1 0.0 13.5

Approach LOS B

Intersection Summary

Average Delay 9.2

Intersection Capacity Utilization 38.0% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 32 83 67 135 446 121

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 35 90 73 147 485 132

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 843 551 485

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 843 551 485

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 89 83 93

cM capacity (veh/h) 311 534 1078

Direction, Lane # EB 1 EB 2 NB 1 SB 1

Volume Total 35 90 220 616

Volume Left 35 0 73 0

Volume Right 0 90 0 132

cSH 311 534 1078 1700

Volume to Capacity 0.11 0.17 0.07 0.36

Queue Length 95th (ft) 9 15 5 0

Control Delay (s) 18.0 13.1 3.3 0.0

Lane LOS C B A

Approach Delay (s) 14.5 3.3 0.0

Approach LOS B

Intersection Summary

Average Delay 2.6

Intersection Capacity Utilization 55.0% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 1 4 0 76 2 44 1 64 102 101 164 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 11 12 12 12 12 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 0.98 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.86 1.00 0.85 1.00

Flt Protected 0.99 0.95 1.00 1.00 1.00 0.98

Satd. Flow (prot) 1842 1707 1554 1861 1552 1823

Flt Permitted 0.98 0.75 1.00 1.00 1.00 0.84

Satd. Flow (perm) 1830 1356 1554 1855 1552 1569

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 1 4 0 83 2 48 1 70 111 110 178 1

RTOR Reduction (vph) 0 0 0 0 20 0 0 0 82 0 0 0

Lane Group Flow (vph) 0 5 0 83 30 0 0 71 29 0 289 0

Confl. Peds. (#/hr) 3 1 1 3 3 5 5 3

Confl. Bikes (#/hr) 1 2 5

Turn Type Perm Perm Perm Perm Perm

Protected Phases 2 2 5 5

Permitted Phases 2 2 5 5 5

Actuated Green, G (s) 38.3 38.3 38.3 16.7 16.7 16.7

Effective Green, g (s) 38.3 38.3 38.3 16.7 16.7 16.7

Actuated g/C Ratio 0.59 0.59 0.59 0.26 0.26 0.26

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1078 799 916 477 399 403

v/s Ratio Prot 0.02

v/s Ratio Perm 0.00 c0.06 0.04 0.02 c0.18

v/c Ratio 0.00 0.10 0.03 0.15 0.07 0.72

Uniform Delay, d1 5.5 5.8 5.6 18.7 18.3 22.0

Progression Factor 1.00 0.46 0.29 1.00 1.00 0.97

Incremental Delay, d2 0.0 0.3 0.1 0.1 0.0 4.6

Delay (s) 5.5 3.0 1.7 18.7 18.3 26.0

Level of Service A A A B B C

Approach Delay (s) 5.5 2.5 18.5 26.0

Approach LOS A A B C

Intersection Summary

HCM Average Control Delay 18.4 HCM Level of Service B

HCM Volume to Capacity ratio 0.29

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 48.8% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 23 505 33 99 498 120 24 94 114 316 266 38

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 11 12 11 12 11 10 11 12 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 0.91 0.91

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.94 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.97 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 0.99

Satd. Flow (prot) 1770 3381 1770 3290 1711 1739 1432 1610 3185

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 0.99

Satd. Flow (perm) 1770 3381 1770 3290 1711 1739 1432 1610 3185

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 25 549 36 108 541 130 26 102 124 343 289 41

RTOR Reduction (vph) 0 3 0 0 13 0 0 0 109 0 6 0

Lane Group Flow (vph) 25 582 0 108 658 0 26 102 15 223 444 0

Confl. Peds. (#/hr) 10 18 18 10 2 26 26 2

Confl. Bikes (#/hr) 1 3 1

Turn Type Prot Prot Split Perm Split

Protected Phases 5 2 1 6 4 4 3 3

Permitted Phases 4

Actuated Green, G (s) 3.6 58.1 12.2 66.7 16.0 16.0 16.0 23.7 23.7

Effective Green, g (s) 3.6 58.1 12.2 66.7 16.0 16.0 16.0 23.7 23.7

Actuated g/C Ratio 0.03 0.45 0.09 0.51 0.12 0.12 0.12 0.18 0.18

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 49 1511 166 1688 211 214 176 294 581

v/s Ratio Prot 0.01 0.17 c0.06 c0.20 0.02 c0.06 0.14 c0.14

v/s Ratio Perm 0.01

v/c Ratio 0.51 0.39 0.65 0.39 0.12 0.48 0.09 0.76 0.76

Uniform Delay, d1 62.3 24.0 56.8 19.3 50.8 53.1 50.5 50.4 50.5

Progression Factor 1.39 0.20 1.42 0.32 1.00 1.00 1.00 0.75 0.75

Incremental Delay, d2 3.6 0.7 4.4 0.4 0.1 0.6 0.1 8.6 4.8

Delay (s) 90.5 5.6 85.0 6.5 50.9 53.7 50.6 46.5 42.6

Level of Service F A F A D D D D D

Approach Delay (s) 9.0 17.4 51.9 43.9

Approach LOS A B D D

Intersection Summary

HCM Average Control Delay 26.7 HCM Level of Service C

HCM Volume to Capacity ratio 0.50

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 57.3% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 22 84 161 62 58 8 15 199 14 4 455 99

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 24 91 175 67 63 9 16 216 15 4 495 108

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 290 139 248 607

Volume Left (vph) 24 67 16 4

Volume Right (vph) 175 9 15 108

Hadj (s) -0.31 0.09 0.01 -0.07

Departure Headway (s) 6.6 7.5 6.7 5.9

Degree Utilization, x 0.53 0.29 0.46 1.00

Capacity (veh/h) 524 451 510 599

Control Delay (s) 17.0 13.5 15.3 59.8

Approach Delay (s) 17.0 13.5 15.3 59.8

Approach LOS C B C F

Intersection Summary

Delay 36.5

HCM Level of Service E

Intersection Capacity Utilization 62.3% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 11 196 484 102 188 45

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 12 213 526 111 204 49

Pedestrians 4 5 2

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1398 238 257

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1398 238 257

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 87 73 60

cM capacity (veh/h) 92 795 1303

Direction, Lane # EB 1 EB 2 NB 1 SB 1

Volume Total 12 213 637 253

Volume Left 12 0 526 0

Volume Right 0 213 0 49

cSH 92 795 1303 1700

Volume to Capacity 0.13 0.27 0.40 0.15

Queue Length 95th (ft) 11 27 50 0

Control Delay (s) 49.9 11.2 8.7 0.0

Lane LOS E B A

Approach Delay (s) 13.2 8.7 0.0

Approach LOS B

Intersection Summary

Average Delay 7.6

Intersection Capacity Utilization 59.8% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 24 60 16 7 69 287 21 238 12 107 215 44

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 26 65 17 8 75 312 23 259 13 116 234 48

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 109 83 312 295 398

Volume Left (vph) 26 8 0 23 116

Volume Right (vph) 17 0 312 13 48

Hadj (s) -0.01 0.08 -0.67 0.02 0.02

Departure Headway (s) 7.1 7.0 6.2 6.3 6.1

Degree Utilization, x 0.21 0.16 0.54 0.51 0.67

Capacity (veh/h) 422 482 537 532 558

Control Delay (s) 12.0 10.1 15.0 15.7 20.5

Approach Delay (s) 12.0 13.9 15.7 20.5

Approach LOS B B C C

Intersection Summary

Delay 16.4

HCM Level of Service C

Intersection Capacity Utilization 57.0% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 9 125 5 37 285 20 8 122 13 48 390 21

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 11 11 11 12 11 11 12 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98 1.00 1.00

Flpb, ped/bikes 0.99 1.00 0.97 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1757 1849 1662 1779 1766 1801 1502 1761 1785

Flt Permitted 0.36 1.00 0.67 1.00 0.45 1.00 1.00 0.67 1.00

Satd. Flow (perm) 669 1849 1167 1779 844 1801 1502 1246 1785

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 10 136 5 40 310 22 9 133 14 52 424 23

RTOR Reduction (vph) 0 2 0 0 4 0 0 0 6 0 2 0

Lane Group Flow (vph) 10 139 0 40 328 0 9 133 8 52 445 0

Confl. Peds. (#/hr) 7 18 18 7 2 5 5 2

Confl. Bikes (#/hr) 2 1

Turn Type Perm Perm Perm Perm Perm

Protected Phases 4 4 2 2

Permitted Phases 4 4 2 2 2

Actuated Green, G (s) 16.7 16.7 16.7 16.7 38.3 38.3 38.3 38.3 38.3

Effective Green, g (s) 16.7 16.7 16.7 16.7 38.3 38.3 38.3 38.3 38.3

Actuated g/C Ratio 0.26 0.26 0.26 0.26 0.59 0.59 0.59 0.59 0.59

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 172 475 300 457 497 1061 885 734 1052

v/s Ratio Prot 0.08 c0.18 0.07 c0.25

v/s Ratio Perm 0.01 0.03 0.01 0.01 0.04

v/c Ratio 0.06 0.29 0.13 0.72 0.02 0.13 0.01 0.07 0.42

Uniform Delay, d1 18.2 19.4 18.6 22.0 5.5 5.9 5.5 5.7 7.3

Progression Factor 1.00 1.00 0.64 0.69 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.1 0.1 3.7 0.1 0.2 0.0 0.2 1.2

Delay (s) 18.3 19.5 12.0 18.8 5.6 6.2 5.5 5.9 8.5

Level of Service B B B B A A A A A

Approach Delay (s) 19.4 18.1 6.1 8.3

Approach LOS B B A A

Intersection Summary

HCM Average Control Delay 12.5 HCM Level of Service B

HCM Volume to Capacity ratio 0.51

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 63.1% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 2 38 7 130 40 8 14 4 211 3 336 21

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00 1.00 0.95 0.95 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.86 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 0.97 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 1676 1425 1513 1551 1393 1590 1362 1354 1593 3185 1392

Flt Permitted 0.95 1.00 1.00 0.95 0.97 1.00 0.53 1.00 1.00 0.68 1.00 1.00

Satd. Flow (perm) 1593 1676 1425 1513 1551 1393 894 1362 1354 1138 3185 1392

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 2 41 8 141 43 9 15 4 229 3 365 23

RTOR Reduction (vph) 0 0 8 0 0 0 0 30 32 0 0 6

Lane Group Flow (vph) 2 41 0 92 92 9 15 86 85 3 365 17

Confl. Peds. (#/hr) 5 5 1 1

Turn Type Split Perm Split Free Perm Prot Perm Perm

Protected Phases 8 8 7 7 2 2 6

Permitted Phases 8 Free 2 6 6

Actuated Green, G (s) 7.9 7.9 7.9 12.3 12.3 130.0 94.8 94.8 94.8 94.8 94.8 94.8

Effective Green, g (s) 7.9 7.9 7.9 12.3 12.3 130.0 94.8 94.8 94.8 94.8 94.8 94.8

Actuated g/C Ratio 0.06 0.06 0.06 0.09 0.09 1.00 0.73 0.73 0.73 0.73 0.73 0.73

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.5 3.5 3.5 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 97 102 87 143 147 1393 652 993 987 830 2323 1015

v/s Ratio Prot 0.00 c0.02 c0.06 0.06 0.06 0.06 c0.11

v/s Ratio Perm 0.00 0.01 0.02 0.00 0.01

v/c Ratio 0.02 0.40 0.01 0.64 0.63 0.01 0.02 0.09 0.09 0.00 0.16 0.02

Uniform Delay, d1 57.4 58.8 57.4 56.7 56.6 0.0 4.8 5.1 5.1 4.8 5.4 4.8

Progression Factor 1.00 1.00 1.00 0.37 0.37 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 3.0 0.0 7.1 5.8 0.0 0.1 0.2 0.2 0.0 0.1 0.0

Delay (s) 57.5 61.8 57.4 28.2 26.8 0.0 4.9 5.3 5.3 4.8 5.5 4.9

Level of Service E E E C C A A A A A A A

Approach Delay (s) 61.0 26.2 5.2 5.5

Approach LOS E C A A

Intersection Summary

HCM Average Control Delay 13.2 HCM Level of Service B

HCM Volume to Capacity ratio 0.23

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 41.0% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 240 181 4 191 101 111 6 403 160 185 950 297

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.96 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 1856 1764 1863 1583 1769 3375 1769 3378

Flt Permitted 0.47 1.00 0.35 1.00 1.00 0.18 1.00 0.30 1.00

Satd. Flow (perm) 876 1856 645 1863 1583 327 3375 558 3378

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 261 197 4 208 110 121 7 438 174 201 1033 323

RTOR Reduction (vph) 0 1 0 0 0 107 0 32 0 0 19 0

Lane Group Flow (vph) 261 200 0 208 110 14 7 580 0 201 1337 0

Confl. Peds. (#/hr) 9 9 6 1 1 6

Turn Type pm+pt pm+pt Perm pm+pt pm+pt

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 8 2 6

Actuated Green, G (s) 36.6 18.0 31.2 15.3 15.3 54.5 53.5 82.6 77.1

Effective Green, g (s) 36.6 18.0 31.2 15.3 15.3 54.5 53.5 82.6 77.1

Actuated g/C Ratio 0.28 0.14 0.24 0.12 0.12 0.42 0.41 0.64 0.59

Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 1.0 3.0 1.0 3.0

Lane Grp Cap (vph) 375 257 292 219 186 148 1389 584 2003

v/s Ratio Prot c0.10 c0.11 0.09 0.06 0.00 0.17 c0.07 c0.40

v/s Ratio Perm 0.10 0.08 0.01 0.02 0.15

v/c Ratio 0.70 0.78 0.71 0.50 0.08 0.05 0.42 0.34 0.67

Uniform Delay, d1 39.5 54.1 42.8 53.8 51.1 22.2 27.2 11.2 17.8

Progression Factor 1.00 1.00 0.40 0.59 1.88 1.00 1.00 1.00 1.00

Incremental Delay, d2 4.5 12.7 6.4 0.6 0.1 0.0 0.9 1.6 1.8

Delay (s) 44.0 66.8 23.5 32.6 95.8 22.2 28.1 12.8 19.6

Level of Service D E C C F C C B B

Approach Delay (s) 53.9 45.7 28.0 18.7

Approach LOS D D C B

Intersection Summary

HCM Average Control Delay 29.7 HCM Level of Service C

HCM Volume to Capacity ratio 0.71

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 77.2% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 268 527 66 2 853 197 283 262 306 32 127 273

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.1 5.5 5.5 5.5 5.1 5.1 5.5 5.1 5.1 5.5

Lane Util. Factor 1.00 0.95 1.00 0.95 0.91 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 1.00 0.99 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 0.97 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 1.00 0.95 0.99 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3539 1534 3439 1610 3342 1560 1770 1863 1583

Flt Permitted 0.10 1.00 1.00 0.95 0.95 0.99 1.00 0.95 1.00 1.00

Satd. Flow (perm) 193 3539 1534 3283 1610 3342 1560 1770 1863 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 291 573 72 2 927 214 308 285 333 35 138 297

RTOR Reduction (vph) 0 0 29 0 15 0 0 0 136 0 0 180

Lane Group Flow (vph) 291 573 43 0 1128 0 194 399 197 35 138 117

Confl. Peds. (#/hr) 5 5 2 2

Turn Type pm+pt Perm Perm Split custom Split custom

Protected Phases 5 2 6 4 4 3 3

Permitted Phases 2 2 6 2 6

Actuated Green, G (s) 70.7 70.3 70.3 46.8 19.7 19.7 70.3 12.9 12.9 46.8

Effective Green, g (s) 70.7 70.3 70.3 46.8 19.7 19.7 70.3 12.9 12.9 46.8

Actuated g/C Ratio 0.60 0.59 0.59 0.39 0.17 0.17 0.59 0.11 0.11 0.39

Clearance Time (s) 5.1 5.5 5.5 5.5 5.1 5.1 5.5 5.1 5.1 5.5

Vehicle Extension (s) 3.0 3.5 3.5 3.0 3.0 3.0 3.5 3.0 3.0 3.0

Lane Grp Cap (vph) 360 2098 909 1295 267 555 925 193 203 625

v/s Ratio Prot c0.13 0.16 c0.12 0.12 0.02 c0.07

v/s Ratio Perm 0.36 0.03 c0.34 0.13 0.07

v/c Ratio 0.81 0.27 0.05 0.87 0.73 0.72 0.21 0.18 0.68 0.19

Uniform Delay, d1 36.8 11.7 10.1 33.1 46.9 46.8 11.3 48.0 50.9 23.5

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 12.5 0.1 0.0 6.7 9.5 4.4 0.1 0.5 8.7 0.1

Delay (s) 49.3 11.8 10.1 39.8 56.3 51.3 11.4 48.5 59.6 23.6

Level of Service D B B D E D B D E C

Approach Delay (s) 23.3 39.8 38.0 36.0

Approach LOS C D D D

Intersection Summary

HCM Average Control Delay 34.4 HCM Level of Service C

HCM Volume to Capacity ratio 0.77

Actuated Cycle Length (s) 118.6 Sum of lost time (s) 15.7

Intersection Capacity Utilization 81.1% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

27: 238th St SW & Timber Ln 3/29/2016

Point Wells 5:00 pm 3/19/2014 2030 No PW w Existing Config AM Synchro 7 -  Report

David Evans and Associates, Inc. Page 28

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Sign Control Stop Stop Stop

Volume (vph) 1 39 44 28 21 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 42 48 30 23 0

Direction, Lane # EB 1 NB 1 SB 1

Volume Total (vph) 43 78 23

Volume Left (vph) 1 48 0

Volume Right (vph) 42 0 0

Hadj (s) -0.55 0.16 0.03

Departure Headway (s) 3.6 4.2 4.1

Degree Utilization, x 0.04 0.09 0.03

Capacity (veh/h) 975 845 862

Control Delay (s) 6.7 7.6 7.2

Approach Delay (s) 6.7 7.6 7.2

Approach LOS A A A

Intersection Summary

Delay 7.3

HCM Level of Service A

Intersection Capacity Utilization 21.2% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 7 5 0 0 1 47 1 25 0 35 10 6

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 8 5 0 0 1 51 1 27 0 38 11 7

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 13 52 28 55

Volume Left (vph) 8 0 1 38

Volume Right (vph) 0 51 0 7

Hadj (s) 0.15 -0.55 0.04 0.10

Departure Headway (s) 4.3 3.5 4.1 4.2

Degree Utilization, x 0.02 0.05 0.03 0.06

Capacity (veh/h) 818 988 846 848

Control Delay (s) 7.3 6.7 7.3 7.4

Approach Delay (s) 7.3 6.7 7.3 7.4

Approach LOS A A A A

Intersection Summary

Delay 7.2

HCM Level of Service A

Intersection Capacity Utilization 23.5% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 0 3 2 0 7 1 68 0 23 39 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 0 3 2 0 8 1 74 0 25 42 0

Pedestrians 3

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 176 168 45 175 168 74 42 74

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 176 168 45 175 168 74 42 74

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 100 100 100 100 99 100 98

cM capacity (veh/h) 770 712 1022 773 712 988 1567 1526

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 4 10 75 67

Volume Left 1 2 1 25

Volume Right 3 8 0 0

cSH 945 930 1567 1526

Volume to Capacity 0.00 0.01 0.00 0.02

Queue Length 95th (ft) 0 1 0 1

Control Delay (s) 8.8 8.9 0.1 2.8

Lane LOS A A A A

Approach Delay (s) 8.8 8.9 0.1 2.8

Approach LOS A A

Intersection Summary

Average Delay 2.1

Intersection Capacity Utilization 20.9% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 141 4 5 9 7 14 9 158 1 11 293 304

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 5.0 5.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.94 1.00 1.00 1.00 0.92

Flt Protected 0.95 0.99 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 1721 1756 3536 1770 3231

Flt Permitted 0.77 0.93 0.41 1.00 0.95 1.00

Satd. Flow (perm) 1422 1617 750 3536 1770 3231

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 153 4 5 10 8 15 10 172 1 12 318 330

RTOR Reduction (vph) 0 1 0 0 12 0 0 0 0 0 78 0

Lane Group Flow (vph) 0 161 0 0 21 0 10 173 0 12 570 0

Confl. Peds. (#/hr) 2 2 4 2 2 4

Turn Type Perm Perm Perm Prot

Protected Phases 8 8 6 5 5 6

Permitted Phases 8 8 6

Actuated Green, G (s) 21.8 21.8 86.5 86.5 8.7 99.2

Effective Green, g (s) 21.8 21.8 86.5 86.5 8.7 99.2

Actuated g/C Ratio 0.17 0.17 0.67 0.67 0.07 0.76

Clearance Time (s) 4.0 4.0 5.0 5.0 4.0

Vehicle Extension (s) 3.5 3.5 2.5 2.5 2.0

Lane Grp Cap (vph) 238 271 499 2353 118 2466

v/s Ratio Prot 0.05 0.01 c0.18

v/s Ratio Perm c0.11 0.01 0.01

v/c Ratio 0.68 0.08 0.02 0.07 0.10 0.23

Uniform Delay, d1 50.8 45.6 7.4 7.7 57.0 4.4

Progression Factor 1.00 1.00 0.81 0.82 1.34 0.30

Incremental Delay, d2 7.7 0.1 0.1 0.1 0.1 0.0

Delay (s) 58.5 45.7 6.0 6.3 76.2 1.3

Level of Service E D A A E A

Approach Delay (s) 58.5 45.7 6.3 2.7

Approach LOS E D A A

Intersection Summary

HCM Average Control Delay 13.4 HCM Level of Service B

HCM Volume to Capacity ratio 0.31

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 39.8% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 6 17 86 11 7 2 48 59 13 85 1

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 7 18 93 12 8 2 52 64 14 92 1

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 131

pX, platoon unblocked 0.99 0.99 0.99 0.99 0.99 0.99

vC, conflicting volume 223 242 94 233 210 84 93 116

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 211 230 94 220 198 70 93 103

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 99 98 87 98 99 100 99

cM capacity (veh/h) 717 656 962 703 684 983 1501 1475

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 25 113 118 108

Volume Left 0 93 2 14

Volume Right 18 8 64 1

cSH 858 714 1501 1475

Volume to Capacity 0.03 0.16 0.00 0.01

Queue Length 95th (ft) 2 14 0 1

Control Delay (s) 9.3 11.0 0.1 1.0

Lane LOS A B A A

Approach Delay (s) 9.3 11.0 0.1 1.0

Approach LOS A B

Intersection Summary

Average Delay 4.4

Intersection Capacity Utilization 31.0% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 11 4 4 4 4 10 13 70 8 8 47 24

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 12 4 4 4 4 11 14 76 9 9 51 26

Pedestrians 2

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 203 195 66 199 203 80 77 85

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 203 195 66 199 203 80 77 85

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 98 99 100 99 99 99 99 99

cM capacity (veh/h) 734 690 996 743 683 980 1521 1512

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 21 20 99 86

Volume Left 12 4 14 9

Volume Right 4 11 9 26

cSH 766 839 1521 1512

Volume to Capacity 0.03 0.02 0.01 0.01

Queue Length 95th (ft) 2 2 1 0

Control Delay (s) 9.8 9.4 1.1 0.8

Lane LOS A A A A

Approach Delay (s) 9.8 9.4 1.1 0.8

Approach LOS A A

Intersection Summary

Average Delay 2.5

Intersection Capacity Utilization 17.9% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

33: Edmonds Way & 95th Pl W 3/29/2016

Point Wells 5:00 pm 3/19/2014 2030 No PW w Existing Config AM Synchro 7 -  Report

David Evans and Associates, Inc. Page 34

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 56 594 0 1 578 59 1 0 8 91 1 108

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.6 4.6 4.6 4.6 5.5 5.5 5.5

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.99 0.88 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1769 3539 1770 3483 1609 1768 1565

Flt Permitted 0.24 1.00 0.27 1.00 0.99 0.75 1.00

Satd. Flow (perm) 452 3539 511 3483 1599 1398 1565

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 61 646 0 1 628 64 1 0 9 99 1 117

RTOR Reduction (vph) 0 0 0 0 14 0 0 4 0 0 52 0

Lane Group Flow (vph) 61 646 0 1 678 0 0 6 0 99 66 0

Confl. Peds. (#/hr) 1 1 2 1 1 2

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 18.9 18.9 18.9 18.9 36.0 36.0 36.0

Effective Green, g (s) 18.9 18.9 18.9 18.9 36.0 36.0 36.0

Actuated g/C Ratio 0.29 0.29 0.29 0.29 0.55 0.55 0.55

Clearance Time (s) 4.6 4.6 4.6 4.6 5.5 5.5 5.5

Vehicle Extension (s) 3.5 3.5 3.5 3.5 4.0 4.0 4.0

Lane Grp Cap (vph) 131 1029 149 1013 886 774 867

v/s Ratio Prot 0.18 c0.19 0.04

v/s Ratio Perm 0.13 0.00 0.00 c0.07

v/c Ratio 0.47 0.63 0.01 0.67 0.01 0.13 0.08

Uniform Delay, d1 18.9 20.0 16.4 20.3 6.5 7.0 6.8

Progression Factor 0.84 0.83 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 2.4 1.0 0.0 1.8 0.0 0.3 0.2

Delay (s) 18.3 17.6 16.4 22.1 6.5 7.3 6.9

Level of Service B B B C A A A

Approach Delay (s) 17.7 22.0 6.5 7.1

Approach LOS B C A A

Intersection Summary

HCM Average Control Delay 18.1 HCM Level of Service B

HCM Volume to Capacity ratio 0.31

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.1

Intersection Capacity Utilization 57.8% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 34 386 144 142 439 81 127 196 78 190 359 27

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.96 1.00 0.98 1.00 0.96 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 3383 1770 3457 1770 3388 1770 3497

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1770 3383 1770 3457 1770 3388 1770 3497

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 37 420 157 154 477 88 138 213 85 207 390 29

RTOR Reduction (vph) 0 58 0 0 21 0 0 68 0 0 8 0

Lane Group Flow (vph) 37 519 0 154 544 0 138 230 0 207 411 0

Confl. Peds. (#/hr) 1 1 9 9

Turn Type Prot Prot Prot Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases

Actuated Green, G (s) 2.5 16.5 9.2 23.2 7.4 13.0 10.3 15.9

Effective Green, g (s) 2.5 16.5 9.2 23.2 7.4 13.0 10.3 15.9

Actuated g/C Ratio 0.04 0.25 0.14 0.36 0.11 0.20 0.16 0.24

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 68 859 251 1234 202 678 280 855

v/s Ratio Prot 0.02 c0.15 c0.09 0.16 0.08 0.07 c0.12 c0.12

v/s Ratio Perm

v/c Ratio 0.54 0.60 0.61 0.44 0.68 0.34 0.74 0.48

Uniform Delay, d1 30.7 21.4 26.2 16.0 27.7 22.3 26.1 21.0

Progression Factor 1.00 1.00 1.67 0.32 1.03 1.05 1.00 1.00

Incremental Delay, d2 8.6 1.2 4.1 0.2 9.2 1.4 9.8 1.9

Delay (s) 39.3 22.6 47.9 5.3 37.6 24.9 35.9 22.9

Level of Service D C D A D C D C

Approach Delay (s) 23.6 14.4 28.9 27.2

Approach LOS C B C C

Intersection Summary

HCM Average Control Delay 22.8 HCM Level of Service C

HCM Volume to Capacity ratio 0.61

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 56.9% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 0 0 412 0 0 0 0 0 1003 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3

Lane Util. Factor 0.95 0.95

Frt 1.00 1.00

Flt Protected 1.00 1.00

Satd. Flow (prot) 3539 3539

Flt Permitted 1.00 1.00

Satd. Flow (perm) 3539 3539

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 0 0 0 448 0 0 0 0 0 1090 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 0 0 0 448 0 0 0 0 0 1090 0

Turn Type

Protected Phases 6 4

Permitted Phases

Actuated Green, G (s) 64.2 55.2

Effective Green, g (s) 64.2 55.2

Actuated g/C Ratio 0.49 0.42

Clearance Time (s) 5.3 5.3

Vehicle Extension (s) 5.0 5.0

Lane Grp Cap (vph) 1748 1503

v/s Ratio Prot c0.13 c0.31

v/s Ratio Perm

v/c Ratio 0.26 0.73

Uniform Delay, d1 19.1 31.1

Progression Factor 0.50 1.00

Incremental Delay, d2 0.3 2.2

Delay (s) 9.8 33.3

Level of Service A C

Approach Delay (s) 0.0 9.8 0.0 33.3

Approach LOS A A A C

Intersection Summary

HCM Average Control Delay 26.4 HCM Level of Service C

HCM Volume to Capacity ratio 0.47

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 10.6

Intersection Capacity Utilization 46.6% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 0 507 0 0 1022 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3

Lane Util. Factor 0.95 0.97

Frt 1.00 1.00

Flt Protected 1.00 0.95

Satd. Flow (prot) 3539 3433

Flt Permitted 1.00 0.95

Satd. Flow (perm) 3539 3433

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 551 0 0 1111 0

RTOR Reduction (vph) 0 0 0 0 167 0

Lane Group Flow (vph) 0 551 0 0 944 0

Turn Type

Protected Phases 2 4

Permitted Phases

Actuated Green, G (s) 70.5 48.9

Effective Green, g (s) 70.5 48.9

Actuated g/C Ratio 0.54 0.38

Clearance Time (s) 5.3 5.3

Vehicle Extension (s) 5.0 5.0

Lane Grp Cap (vph) 1919 1291

v/s Ratio Prot c0.16 c0.27

v/s Ratio Perm

v/c Ratio 0.29 0.73

Uniform Delay, d1 16.1 34.9

Progression Factor 0.55 0.07

Incremental Delay, d2 0.3 2.3

Delay (s) 9.3 4.8

Level of Service A A

Approach Delay (s) 9.3 0.0 4.8

Approach LOS A A A

Intersection Summary

HCM Average Control Delay 6.3 HCM Level of Service A

HCM Volume to Capacity ratio 0.47

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 10.6

Intersection Capacity Utilization 52.0% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 9 1392 131 145 747 49 26 46 156 178 279 44

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.6 5.3 4.6 5.3 4.6 5.0 5.0 4.6 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3486 1770 3502 1770 1803 1563 1770 1863 1561

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3486 1770 3502 1770 1803 1563 1770 1863 1561

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 10 1513 142 158 812 53 28 50 170 193 303 48

RTOR Reduction (vph) 0 5 0 0 3 0 0 0 78 0 0 25

Lane Group Flow (vph) 10 1650 0 158 862 0 28 50 92 193 303 23

Confl. Peds. (#/hr) 1 2 2 1 2 1 1 2

Bus Blockages (#/hr) 0 0 0 0 0 0 0 8 0 0 0 0

Turn Type Prot Prot Prot Perm Prot Perm

Protected Phases 5 2 1 6 3 8 7 4

Permitted Phases 8 4

Actuated Green, G (s) 1.4 57.1 20.3 76.0 3.2 20.7 20.7 12.4 29.9 29.9

Effective Green, g (s) 1.4 57.1 20.3 76.0 3.2 20.7 20.7 12.4 29.9 29.9

Actuated g/C Ratio 0.01 0.44 0.16 0.58 0.02 0.16 0.16 0.10 0.23 0.23

Clearance Time (s) 4.6 5.3 4.6 5.3 4.6 5.0 5.0 4.6 5.0 5.0

Vehicle Extension (s) 2.5 5.0 2.5 5.0 2.5 5.0 5.0 3.0 5.0 5.0

Lane Grp Cap (vph) 19 1531 276 2047 44 287 249 169 428 359

v/s Ratio Prot 0.01 c0.47 c0.09 0.25 0.02 0.03 c0.11 c0.16

v/s Ratio Perm 0.06 0.01

v/c Ratio 0.53 1.08 0.57 0.42 0.64 0.17 0.37 1.14 0.71 0.07

Uniform Delay, d1 64.0 36.5 50.8 14.9 62.8 47.3 48.8 58.8 46.0 39.1

Progression Factor 1.16 0.70 0.91 0.80 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 17.1 46.2 2.2 0.6 23.4 0.6 1.9 112.5 6.6 0.2

Delay (s) 91.2 71.8 48.3 12.6 86.2 47.9 50.7 171.3 52.6 39.3

Level of Service F E D B F D D F D D

Approach Delay (s) 72.0 18.1 54.2 93.6

Approach LOS E B D F

Intersection Summary

HCM Average Control Delay 58.2 HCM Level of Service E

HCM Volume to Capacity ratio 0.90

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 14.5

Intersection Capacity Utilization 85.0% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 0 1079 856 0 279 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3 5.0

Lane Util. Factor 0.95 0.95 0.97

Frpb, ped/bikes 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 1.00 1.00

Flt Protected 1.00 1.00 0.95

Satd. Flow (prot) 3539 3539 3433

Flt Permitted 1.00 1.00 0.95

Satd. Flow (perm) 3539 3539 3433

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 1173 930 0 303 0

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 0 1173 930 0 303 0

Confl. Peds. (#/hr) 1

Turn Type

Protected Phases 2 6 4

Permitted Phases

Actuated Green, G (s) 43.6 43.6 11.1

Effective Green, g (s) 43.6 43.6 11.1

Actuated g/C Ratio 0.67 0.67 0.17

Clearance Time (s) 5.3 5.3 5.0

Vehicle Extension (s) 5.0 5.0 3.0

Lane Grp Cap (vph) 2374 2374 586

v/s Ratio Prot c0.33 0.26 c0.09

v/s Ratio Perm

v/c Ratio 0.49 0.39 0.52

Uniform Delay, d1 5.3 4.8 24.5

Progression Factor 0.72 1.00 1.00

Incremental Delay, d2 0.2 0.5 0.8

Delay (s) 4.0 5.3 25.3

Level of Service A A C

Approach Delay (s) 4.0 5.3 25.3

Approach LOS A A C

Intersection Summary

HCM Average Control Delay 7.2 HCM Level of Service A

HCM Volume to Capacity ratio 0.50

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.3

Intersection Capacity Utilization 46.4% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 30 51 12 584 1691 40

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 33 55 13 635 1838 43

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 2182 919 1882

vC1, stage 1 conf vol 1838

vC2, stage 2 conf vol 343

vCu, unblocked vol 2182 919 1882

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s) 5.8

tF (s) 3.5 3.3 2.2

p0 queue free % 70 80 96

cM capacity (veh/h) 108 273 315

Direction, Lane # EB 1 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3

Volume Total 88 13 317 317 919 919 43

Volume Left 33 13 0 0 0 0 0

Volume Right 55 0 0 0 0 0 43

cSH 175 315 1700 1700 1700 1700 1700

Volume to Capacity 0.50 0.04 0.19 0.19 0.54 0.54 0.03

Queue Length 95th (ft) 62 3 0 0 0 0 0

Control Delay (s) 44.9 16.9 0.0 0.0 0.0 0.0 0.0

Lane LOS E C

Approach Delay (s) 44.9 0.3 0.0

Approach LOS E

Intersection Summary

Average Delay 1.6

Intersection Capacity Utilization 58.2% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 134 339 71 176 133 74 14 340 108 123 1333 179

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 11 11 11 11 11 11 13 15 11 13

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 0.97 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3433 1711 3421 1508 1711 3421 1590 1947 3421 1585

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3433 1711 3421 1508 1711 3421 1590 1947 3421 1585

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 146 368 77 191 145 80 15 370 117 134 1449 195

RTOR Reduction (vph) 0 14 0 0 0 67 0 0 64 0 0 41

Lane Group Flow (vph) 146 431 0 191 145 13 15 370 53 134 1449 154

Confl. Peds. (#/hr) 2 9 9 2 12 12 12 12

Turn Type Prot Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 14.1 20.6 15.0 21.5 21.5 2.8 59.3 59.3 13.1 69.6 69.6

Effective Green, g (s) 14.1 20.6 15.0 21.5 21.5 2.8 59.3 59.3 13.1 69.6 69.6

Actuated g/C Ratio 0.11 0.16 0.12 0.17 0.17 0.02 0.46 0.46 0.10 0.54 0.54

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 3.0 2.0 2.0 2.5 3.5 3.5 2.5 3.5 3.5

Lane Grp Cap (vph) 192 544 197 566 249 37 1561 725 196 1832 849

v/s Ratio Prot 0.08 c0.13 c0.11 0.04 0.01 0.11 c0.07 c0.42

v/s Ratio Perm 0.01 0.03 0.10

v/c Ratio 0.76 0.79 0.97 0.26 0.05 0.41 0.24 0.07 0.68 0.79 0.18

Uniform Delay, d1 56.3 52.6 57.3 47.3 45.7 62.8 21.6 19.9 56.4 24.3 15.5

Progression Factor 1.00 0.99 0.66 0.91 2.43 1.02 0.79 0.41 1.00 1.00 1.00

Incremental Delay, d2 14.7 7.2 54.2 0.1 0.0 5.1 0.4 0.2 8.7 3.6 0.5

Delay (s) 71.1 59.3 92.2 43.1 111.0 69.3 17.4 8.4 65.1 27.9 16.0

Level of Service E E F D F E B A E C B

Approach Delay (s) 62.2 78.7 16.8 29.4

Approach LOS E E B C

Intersection Summary

HCM Average Control Delay 39.6 HCM Level of Service D

HCM Volume to Capacity ratio 0.83

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 22.0

Intersection Capacity Utilization 84.1% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR WBR2 NBL2 NBL NBT NBR SBL

Lane Configurations

Volume (vph) 68 327 429 110 179 35 17 156 30 393 42 49

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00

Frt 1.00 1.00 0.85 1.00 0.97 1.00 1.00 0.85 1.00

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Satd. Flow (prot) 1593 3185 1425 1593 3079 1593 3185 1425 1593

Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Satd. Flow (perm) 1593 3185 1425 1593 3079 1593 3185 1425 1593

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 74 355 466 120 195 38 18 170 33 427 46 53

RTOR Reduction (vph) 0 0 122 0 5 0 0 0 0 0 23 0

Lane Group Flow (vph) 74 355 344 120 246 0 0 0 203 427 23 53

Turn Type Prot Perm Prot Prot Prot Perm Prot

Protected Phases 7 4 3 8 5 5 2 1

Permitted Phases 4 2

Actuated Green, G (s) 7.0 29.0 29.0 7.0 29.0 14.0 64.8 64.8 7.2

Effective Green, g (s) 7.0 29.0 29.0 7.0 29.0 14.0 64.8 64.8 7.2

Actuated g/C Ratio 0.05 0.22 0.22 0.05 0.22 0.11 0.50 0.50 0.06

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 2.0 6.0 6.0 2.0

Lane Grp Cap (vph) 86 711 318 86 687 172 1588 710 88

v/s Ratio Prot 0.05 0.11 c0.08 0.08 c0.13 0.13 0.03

v/s Ratio Perm c0.24 0.02

v/c Ratio 0.86 0.50 1.08 1.40 0.36 1.18 0.27 0.03 0.60

Uniform Delay, d1 61.0 44.2 50.5 61.5 42.6 58.0 18.9 16.6 60.0

Progression Factor 1.04 0.79 0.82 0.93 0.97 0.72 1.19 2.45 1.18

Incremental Delay, d2 52.5 0.5 73.1 233.2 0.3 123.7 0.4 0.1 6.1

Delay (s) 116.2 35.5 114.7 290.5 41.9 165.7 22.9 40.7 77.2

Level of Service F D F F D F C D E

Approach Delay (s) 83.4 122.3 67.0

Approach LOS F F E

Intersection Summary

HCM Average Control Delay 83.8 HCM Level of Service F

HCM Volume to Capacity ratio 1.13

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 22.0

Intersection Capacity Utilization 94.9% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

41: N 185th St & SR 99 3/29/2016

Point Wells 5:00 pm 3/19/2014 2030 No PW w Existing Config AM Synchro 7 -  Report

David Evans and Associates, Inc. Page 43

Movement SBT SBR SBR2 SER2

Lane Configurations

Volume (vph) 1448 73 7 0

Ideal Flow (vphpl) 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0

Lane Util. Factor 0.95 1.00

Frt 1.00 0.85

Flt Protected 1.00 1.00

Satd. Flow (prot) 3185 1425

Flt Permitted 1.00 1.00

Satd. Flow (perm) 3185 1425

Peak-hour factor, PHF 0.92 0.92 0.92 0.92

Adj. Flow (vph) 1574 79 8 0

RTOR Reduction (vph) 0 3 0 0

Lane Group Flow (vph) 1574 84 0 0

Turn Type Prot custom

Protected Phases 6 6

Permitted Phases 4

Actuated Green, G (s) 58.0 58.0

Effective Green, g (s) 58.0 58.0

Actuated g/C Ratio 0.45 0.45

Clearance Time (s) 5.0 5.0

Vehicle Extension (s) 4.0 4.0

Lane Grp Cap (vph) 1421 636

v/s Ratio Prot c0.49 0.06

v/s Ratio Perm

v/c Ratio 1.11 0.13

Uniform Delay, d1 36.0 21.2

Progression Factor 0.81 0.61

Incremental Delay, d2 57.1 0.3

Delay (s) 86.2 13.2

Level of Service F B

Approach Delay (s) 82.2

Approach LOS F

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 33 260 58 345 203 149 14 500 120 230 1642 35

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 6.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 0.97 0.95 1.00 1.00 0.95 1.00 0.97 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.97 1.00 1.00 0.98 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 2976 3090 3079 1388 1593 3079 1396 3090 3079 1403

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1593 2976 3090 3079 1388 1593 3079 1396 3090 3079 1403

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 36 283 63 375 221 162 15 543 130 250 1785 38

RTOR Reduction (vph) 0 16 0 0 0 124 0 0 59 0 0 17

Lane Group Flow (vph) 36 330 0 375 221 38 15 543 71 250 1785 21

Confl. Peds. (#/hr) 12 18 18 12 2 9 9 2

Turn Type Prot Prot Perm Prot pm+ov Prot Perm

Protected Phases 7 4 3 8 5 2 3 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 4.2 23.0 12.0 30.8 30.8 2.4 59.0 71.0 14.0 70.6 70.6

Effective Green, g (s) 4.2 23.0 12.0 30.8 30.8 2.4 59.0 71.0 14.0 70.6 70.6

Actuated g/C Ratio 0.03 0.18 0.09 0.24 0.24 0.02 0.45 0.55 0.11 0.54 0.54

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 6.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.5 3.5 3.5 1.5 4.0 3.5 1.5 4.0 4.0

Lane Grp Cap (vph) 51 527 285 729 329 29 1397 762 333 1672 762

v/s Ratio Prot 0.02 c0.11 c0.12 0.07 0.01 0.18 0.01 c0.08 c0.58

v/s Ratio Perm 0.03 0.04 0.01

v/c Ratio 0.71 0.63 1.32 0.30 0.12 0.52 0.39 0.09 0.75 1.07 0.03

Uniform Delay, d1 62.3 49.5 59.0 40.8 38.9 63.2 23.5 14.1 56.3 29.7 13.8

Progression Factor 1.03 0.96 0.98 0.58 0.58 1.01 1.46 3.39 1.28 0.41 0.17

Incremental Delay, d2 35.8 2.3 164.6 0.3 0.2 6.2 0.8 0.1 0.8 31.9 0.0

Delay (s) 100.1 49.8 222.7 23.8 22.6 70.1 35.1 47.8 72.6 43.9 2.3

Level of Service F D F C C E D D E D A

Approach Delay (s) 54.6 122.0 38.3 46.6

Approach LOS D F D D

Intersection Summary

HCM Average Control Delay 60.6 HCM Level of Service E

HCM Volume to Capacity ratio 1.01

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 22.0

Intersection Capacity Utilization 100.8% ICU Level of Service G

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 88 26 134 12 48 4 169 601 6 10 1850 251

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 4.0 6.0 4.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 0.97 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.98 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.87 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1588 1395 1590 1601 3090 3079 1355 1593 3079 1395

Flt Permitted 0.56 1.00 0.43 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 933 1395 716 1601 3090 3079 1355 1593 3079 1395

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 96 28 146 13 52 4 184 653 7 11 2011 273

RTOR Reduction (vph) 0 121 0 0 3 0 0 0 2 0 0 62

Lane Group Flow (vph) 96 53 0 13 53 0 184 653 5 11 2011 211

Confl. Peds. (#/hr) 5 5 5 5 4 6 6 4

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 17.9 13.3 11.9 10.3 7.0 92.5 92.5 2.6 88.1 88.1

Effective Green, g (s) 17.9 13.3 11.9 10.3 7.0 92.5 92.5 2.6 88.1 88.1

Actuated g/C Ratio 0.14 0.10 0.09 0.08 0.05 0.71 0.71 0.02 0.68 0.68

Clearance Time (s) 4.0 6.0 4.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 2.0 3.0 2.0 2.0 3.0 3.0 2.0 3.0 3.0

Lane Grp Cap (vph) 152 143 76 127 166 2191 964 32 2087 945

v/s Ratio Prot c0.02 0.04 0.00 0.03 c0.06 c0.21 0.01 c0.65

v/s Ratio Perm c0.06 0.01 0.00 0.15

v/c Ratio 0.63 0.37 0.17 0.42 1.11 0.30 0.01 0.34 0.96 0.22

Uniform Delay, d1 52.6 54.4 54.1 57.0 61.5 6.9 5.4 62.9 19.5 8.0

Progression Factor 1.14 1.61 1.00 1.00 0.99 0.77 0.84 1.25 0.23 0.07

Incremental Delay, d2 8.3 0.6 1.1 0.8 99.5 0.3 0.0 1.3 8.4 0.3

Delay (s) 68.4 88.2 55.2 57.8 160.6 5.6 4.5 79.9 13.0 0.8

Level of Service E F E E F A A E B A

Approach Delay (s) 81.2 57.3 39.4 11.8

Approach LOS F E D B

Intersection Summary

HCM Average Control Delay 24.8 HCM Level of Service C

HCM Volume to Capacity ratio 0.96

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 23.0

Intersection Capacity Utilization 89.6% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 152 119 31 137 166 150 16 478 54 99 1489 5

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.97 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 0.98 1.00 1.00 0.97 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 3090 1676 1402 1593 3185 1403 1593 3185 1385 1593 3185 1399

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 3090 1676 1402 1593 3185 1403 1593 3185 1385 1593 3185 1399

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 165 129 34 149 180 163 17 520 59 108 1618 5

RTOR Reduction (vph) 0 0 30 0 0 142 0 0 26 0 0 1

Lane Group Flow (vph) 165 129 4 149 180 21 17 520 33 108 1618 4

Confl. Peds. (#/hr) 3 3 3 3 4 3 3 4

Turn Type Prot Perm Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 8.8 14.4 14.4 11.0 16.6 16.6 2.4 71.8 71.8 12.8 82.2 82.2

Effective Green, g (s) 8.8 14.4 14.4 11.0 16.6 16.6 2.4 71.8 71.8 12.8 82.2 82.2

Actuated g/C Ratio 0.07 0.11 0.11 0.08 0.13 0.13 0.02 0.55 0.55 0.10 0.63 0.63

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 3.0 3.0 2.0 3.0 3.0

Lane Grp Cap (vph) 209 186 155 135 407 179 29 1759 765 157 2014 885

v/s Ratio Prot 0.05 c0.08 c0.09 0.06 0.01 0.16 c0.07 c0.51

v/s Ratio Perm 0.00 0.01 0.02 0.00

v/c Ratio 0.79 0.69 0.02 1.10 0.44 0.12 0.59 0.30 0.04 0.69 0.80 0.00

Uniform Delay, d1 59.7 55.7 51.5 59.5 52.4 50.2 63.3 15.6 13.3 56.7 17.9 8.8

Progression Factor 1.08 0.90 0.80 1.00 1.00 1.00 1.52 0.30 0.09 1.23 0.21 0.06

Incremental Delay, d2 16.5 8.7 0.0 108.0 0.3 0.1 16.0 0.4 0.1 4.2 1.5 0.0

Delay (s) 80.7 58.9 41.2 167.5 52.7 50.3 112.4 5.0 1.3 73.6 5.2 0.5

Level of Service F E D F D D F A A E A A

Approach Delay (s) 68.0 86.7 7.7 9.4

Approach LOS E F A A

Intersection Summary

HCM Average Control Delay 27.3 HCM Level of Service C

HCM Volume to Capacity ratio 0.83

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 83.6% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 54 481 57 223 354 148 44 415 148 425 1187 53

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.98 1.00 1.00 0.97 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3468 1770 3539 1552 1770 3539 1534 1770 3539 1530

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3468 1770 3539 1552 1770 3539 1534 1770 3539 1530

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 59 523 62 242 385 161 48 451 161 462 1290 58

RTOR Reduction (vph) 0 7 0 0 0 113 0 0 126 0 0 30

Lane Group Flow (vph) 59 578 0 242 385 48 48 451 35 462 1290 28

Confl. Peds. (#/hr) 6 19 19 6 12 13 13 12

Turn Type Prot Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 7.0 25.9 19.7 38.6 38.6 5.6 28.1 28.1 36.3 58.8 58.8

Effective Green, g (s) 7.0 25.9 19.7 38.6 38.6 5.6 28.1 28.1 36.3 58.8 58.8

Actuated g/C Ratio 0.05 0.20 0.15 0.30 0.30 0.04 0.22 0.22 0.28 0.45 0.45

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 4.0 2.0 2.0 2.0 6.0 6.0 5.0 6.0 6.0

Lane Grp Cap (vph) 95 691 268 1051 461 76 765 332 494 1601 692

v/s Ratio Prot 0.03 c0.17 c0.14 0.11 0.03 0.13 c0.26 c0.36

v/s Ratio Perm 0.03 0.02 0.02

v/c Ratio 0.62 0.84 0.90 0.37 0.10 0.63 0.59 0.10 0.94 0.81 0.04

Uniform Delay, d1 60.2 50.0 54.2 36.1 33.2 61.2 45.8 40.9 45.7 30.7 19.9

Progression Factor 1.32 0.93 1.00 1.00 1.00 1.04 0.73 0.30 0.87 0.58 0.27

Incremental Delay, d2 11.2 8.1 31.3 0.1 0.0 11.5 3.2 0.6 18.0 2.7 0.1

Delay (s) 90.8 54.4 85.5 36.1 33.2 74.9 36.6 12.8 57.8 20.6 5.5

Level of Service F D F D C E D B E C A

Approach Delay (s) 57.8 50.7 33.6 29.6

Approach LOS E D C C

Intersection Summary

HCM Average Control Delay 39.2 HCM Level of Service D

HCM Volume to Capacity ratio 0.85

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 92.5% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 71 464 74 172 310 69 32 427 136 115 1232 72

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.98 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.97 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1770 3455 1770 3398 1770 3539 1557 1770 3501

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1770 3455 1770 3398 1770 3539 1557 1770 3501

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 77 504 80 187 337 75 35 464 148 125 1339 78

RTOR Reduction (vph) 0 10 0 0 15 0 0 0 84 0 3 0

Lane Group Flow (vph) 77 574 0 187 397 0 35 464 64 125 1414 0

Confl. Peds. (#/hr) 25 5 5 25 14 2 2 14

Turn Type Prot Prot Prot Perm Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 2

Actuated Green, G (s) 8.9 26.0 17.5 34.6 3.9 56.6 56.6 13.9 66.6

Effective Green, g (s) 8.9 26.0 17.5 34.6 3.9 56.6 56.6 13.9 66.6

Actuated g/C Ratio 0.07 0.20 0.13 0.27 0.03 0.44 0.44 0.11 0.51

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 121 691 238 904 53 1541 678 189 1794

v/s Ratio Prot 0.04 c0.17 c0.11 0.12 0.02 0.13 c0.07 c0.40

v/s Ratio Perm 0.04

v/c Ratio 0.64 0.83 0.79 0.44 0.66 0.30 0.10 0.66 0.79

Uniform Delay, d1 59.0 49.9 54.4 39.6 62.4 23.8 21.6 55.8 25.9

Progression Factor 1.00 1.00 1.10 1.06 1.00 1.00 1.00 1.08 0.53

Incremental Delay, d2 10.5 8.4 14.6 0.3 26.8 0.5 0.3 4.9 2.1

Delay (s) 69.4 58.3 74.7 42.3 89.1 24.4 21.9 65.0 15.9

Level of Service E E E D F C C E B

Approach Delay (s) 59.6 52.4 27.3 19.9

Approach LOS E D C B

Intersection Summary

HCM Average Control Delay 34.5 HCM Level of Service C

HCM Volume to Capacity ratio 0.80

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 77.9% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 449 549 253 605 0 0 0 0 84 2 341

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 11 11 12 12 12 12 12 11 12

Total Lost time (s) 5.0 5.0 4.6 5.0 5.0 5.0

Lane Util. Factor 0.91 1.00 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 0.97 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 4916 1535 1711 3421 1717 1583

Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 4916 1535 1711 3421 1717 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 488 597 275 658 0 0 0 0 91 2 371

RTOR Reduction (vph) 0 0 337 0 0 0 0 0 0 0 0 280

Lane Group Flow (vph) 0 488 260 275 658 0 0 0 0 0 93 91

Confl. Peds. (#/hr) 5 4

Turn Type Perm Prot Perm Perm

Protected Phases 2 1 6 4

Permitted Phases 2 4 4

Actuated Green, G (s) 56.7 56.7 26.7 28.9 32.0 32.0

Effective Green, g (s) 56.7 56.7 26.7 28.9 32.0 32.0

Actuated g/C Ratio 0.44 0.44 0.21 0.22 0.25 0.25

Clearance Time (s) 5.0 5.0 4.6 5.0 5.0 5.0

Vehicle Extension (s) 4.0 4.0 4.5 4.0 5.0 5.0

Lane Grp Cap (vph) 2144 669 351 761 423 390

v/s Ratio Prot 0.10 0.16 c0.19

v/s Ratio Perm c0.17 0.05 c0.06

v/c Ratio 0.23 0.39 0.78 0.86 0.22 0.23

Uniform Delay, d1 22.9 24.9 48.9 48.7 39.1 39.2

Progression Factor 1.00 2.53 0.44 0.46 1.00 1.00

Incremental Delay, d2 0.2 1.6 7.8 6.7 0.6 0.6

Delay (s) 23.1 64.6 29.4 29.2 39.6 39.8

Level of Service C E C C D D

Approach Delay (s) 46.0 29.3 0.0 39.8

Approach LOS D C A D

Intersection Summary

HCM Average Control Delay 38.5 HCM Level of Service D

HCM Volume to Capacity ratio 0.47

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 95.7% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

48: N 130th St & 5th Ave NE 3/29/2016
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 207 415 50 0 284 102 281 114 215 107 210 31

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 0.95 0.95 1.00 0.91 0.91 0.91 0.91

Frpb, ped/bikes 1.00 1.00 0.99 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.99 1.00 0.85 1.00 0.92 1.00 0.98

Flt Protected 0.98 1.00 1.00 0.95 0.99 0.95 1.00

Satd. Flow (prot) 3441 3539 1561 1610 3067 1610 3314

Flt Permitted 0.75 1.00 1.00 0.95 0.99 0.95 1.00

Satd. Flow (perm) 2605 3539 1561 1610 3067 1610 3314

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 225 451 54 0 309 111 305 124 234 116 228 34

RTOR Reduction (vph) 0 9 0 0 0 75 0 176 0 0 16 0

Lane Group Flow (vph) 0 721 0 0 309 36 229 258 0 104 258 0

Confl. Peds. (#/hr) 2 2 2 2 2 1 1 2

Turn Type Perm Perm Split Split

Protected Phases 4 8 2 2 6 6

Permitted Phases 4 8

Actuated Green, G (s) 21.0 21.0 21.0 16.0 16.0 16.0 16.0

Effective Green, g (s) 21.0 21.0 21.0 16.0 16.0 16.0 16.0

Actuated g/C Ratio 0.32 0.32 0.32 0.25 0.25 0.25 0.25

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 842 1143 504 396 755 396 816

v/s Ratio Prot 0.09 c0.14 0.08 0.06 c0.08

v/s Ratio Perm c0.28 0.02

v/c Ratio 0.86 0.27 0.07 0.58 0.34 0.26 0.32

Uniform Delay, d1 20.6 16.3 15.2 21.5 20.2 19.7 20.0

Progression Factor 0.91 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 8.4 0.6 0.3 6.0 1.2 1.6 1.0

Delay (s) 27.1 16.9 15.5 27.6 21.4 21.4 21.0

Level of Service C B B C C C C

Approach Delay (s) 27.1 16.5 23.5 21.1

Approach LOS C B C C

Intersection Summary

HCM Average Control Delay 23.0 HCM Level of Service C

HCM Volume to Capacity ratio 0.61

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 72.4% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 16 7 122 4 9 1 70 196 1 3 322 31

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 17 8 133 4 10 1 76 213 1 3 350 34

Pedestrians 3 2 15

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 748 745 385 893 761 216 387 216

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 748 745 385 893 761 216 387 216

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 94 98 80 98 97 100 93 100

cM capacity (veh/h) 302 318 653 191 311 823 1169 1351

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 158 15 290 387

Volume Left 17 4 76 3

Volume Right 133 1 1 34

cSH 554 274 1169 1351

Volume to Capacity 0.28 0.06 0.07 0.00

Queue Length 95th (ft) 29 4 5 0

Control Delay (s) 14.1 18.9 2.6 0.1

Lane LOS B C A A

Approach Delay (s) 14.1 18.9 2.6 0.1

Approach LOS B C

Intersection Summary

Average Delay 3.9

Intersection Capacity Utilization 55.1% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 11 4 60 8 22 2 80 66 32 189 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 12 4 65 9 24 2 87 72 35 205 0

Pedestrians 6 1 2

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 1 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 438 445 211 414 409 126 211 160

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 438 445 211 414 409 126 211 160

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 98 99 88 98 97 100 98

cM capacity (veh/h) 493 492 825 523 515 922 1352 1418

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 17 98 161 240

Volume Left 1 65 2 35

Volume Right 4 24 72 0

cSH 547 584 1352 1418

Volume to Capacity 0.03 0.17 0.00 0.02

Queue Length 95th (ft) 2 15 0 2

Control Delay (s) 11.8 12.4 0.1 1.3

Lane LOS B B A A

Approach Delay (s) 11.8 12.4 0.1 1.3

Approach LOS B B

Intersection Summary

Average Delay 3.4

Intersection Capacity Utilization 42.5% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 8 73 23 12 32 11 26 74 29 14 225 24

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 9 79 25 13 35 12 28 80 32 15 245 26

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 113 60 140 286

Volume Left (vph) 9 13 28 15

Volume Right (vph) 25 12 32 26

Hadj (s) -0.08 -0.04 -0.06 -0.01

Departure Headway (s) 4.9 5.0 4.6 4.5

Degree Utilization, x 0.15 0.08 0.18 0.36

Capacity (veh/h) 669 644 736 764

Control Delay (s) 8.8 8.5 8.6 10.0

Approach Delay (s) 8.8 8.5 8.6 10.0

Approach LOS A A A A

Intersection Summary

Delay 9.3

HCM Level of Service A

Intersection Capacity Utilization 29.1% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 43 133 32 70 47 30 16 428 50 47 1623 41

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.98 1.00 1.00 0.91

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.94 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1760 1741 1765 1678 1770 3421 1547 1770 3421 1446

Flt Permitted 0.56 1.00 0.47 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1035 1741 872 1678 1770 3421 1547 1770 3421 1446

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 47 145 35 76 51 33 17 465 54 51 1764 45

RTOR Reduction (vph) 0 8 0 0 20 0 0 0 21 0 0 16

Lane Group Flow (vph) 47 172 0 76 64 0 17 465 33 51 1764 29

Confl. Peds. (#/hr) 9 6 6 9 21 1 1 21

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 26.6 18.6 20.2 15.4 2.4 79.5 79.5 7.1 84.2 84.2

Effective Green, g (s) 26.6 18.6 20.2 15.4 2.4 79.5 79.5 7.1 84.2 84.2

Actuated g/C Ratio 0.20 0.14 0.16 0.12 0.02 0.61 0.61 0.05 0.65 0.65

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 3.5 3.0 3.5 2.0 4.0 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 256 249 168 199 33 2092 946 97 2216 937

v/s Ratio Prot 0.01 c0.10 c0.02 0.04 0.01 0.14 c0.03 c0.52

v/s Ratio Perm 0.03 0.05 0.02 0.02

v/c Ratio 0.18 0.69 0.45 0.32 0.52 0.22 0.03 0.53 0.80 0.03

Uniform Delay, d1 42.3 53.0 48.6 52.5 63.2 11.4 10.0 59.8 16.7 8.2

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.23 0.32 0.15

Incremental Delay, d2 0.1 8.3 1.9 1.1 5.5 0.2 0.1 4.5 2.1 0.0

Delay (s) 42.4 61.3 50.6 53.6 68.8 11.6 10.1 78.1 7.5 1.3

Level of Service D E D D E B B E A A

Approach Delay (s) 57.4 52.2 13.3 9.3

Approach LOS E D B A

Intersection Summary

HCM Average Control Delay 16.4 HCM Level of Service B

HCM Volume to Capacity ratio 0.77

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 76.1% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 0 3 42 0 35 0 187 108 59 404 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 0 3 46 0 38 0 203 117 64 439 0

Pedestrians 4 4

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 871 892 447 837 833 262 443 321

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 871 892 447 837 833 262 443 321

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 100 99 83 100 95 100 95

cM capacity (veh/h) 246 266 607 272 288 777 1113 1239

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 4 84 321 503

Volume Left 1 46 0 64

Volume Right 3 38 117 0

cSH 444 386 1113 1239

Volume to Capacity 0.01 0.22 0.00 0.05

Queue Length 95th (ft) 1 20 0 4

Control Delay (s) 13.2 16.9 0.0 1.5

Lane LOS B C A

Approach Delay (s) 13.2 16.9 0.0 1.5

Approach LOS B C

Intersection Summary

Average Delay 2.5

Intersection Capacity Utilization 59.8% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 43 93 51 46 47 28 20 112 22 89 215 22

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 47 101 55 50 51 30 22 122 24 97 234 24

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 203 132 167 354

Volume Left (vph) 47 50 22 97

Volume Right (vph) 55 30 24 24

Hadj (s) -0.08 -0.03 -0.03 0.05

Departure Headway (s) 5.5 5.6 5.4 5.2

Degree Utilization, x 0.31 0.21 0.25 0.51

Capacity (veh/h) 601 566 603 660

Control Delay (s) 10.9 10.1 10.2 13.4

Approach Delay (s) 10.9 10.1 10.2 13.4

Approach LOS B B B B

Intersection Summary

Delay 11.7

HCM Level of Service B

Intersection Capacity Utilization 49.1% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 86 68 99 48 75 10 64 112 8 13 314 83

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 93 74 108 52 82 11 70 122 9 14 341 90

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 275 145 200 446

Volume Left (vph) 93 52 70 14

Volume Right (vph) 108 11 9 90

Hadj (s) -0.13 0.06 0.08 -0.08

Departure Headway (s) 6.0 6.5 6.1 5.6

Degree Utilization, x 0.46 0.26 0.34 0.69

Capacity (veh/h) 542 473 525 623

Control Delay (s) 13.9 11.7 12.3 19.8

Approach Delay (s) 13.9 11.7 12.3 19.8

Approach LOS B B B C

Intersection Summary

Delay 15.8

HCM Level of Service C

Intersection Capacity Utilization 62.6% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 20 10 6 29 19 21 5 382 10 22 1630 37

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 12 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 1.00 0.95 1.00 1.00 0.93

Flpb, ped/bikes 0.99 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.94 1.00 0.92 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1754 1680 1750 1698 1770 3421 1498 1770 3421 1468

Flt Permitted 0.73 1.00 0.75 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1345 1680 1373 1698 1770 3421 1498 1770 3421 1468

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 22 11 7 32 21 23 5 415 11 24 1772 40

RTOR Reduction (vph) 0 6 0 0 21 0 0 0 3 0 0 5

Lane Group Flow (vph) 22 12 0 32 23 0 5 415 8 24 1772 35

Confl. Peds. (#/hr) 7 8 8 7 15 9 9 15

Turn Type Perm Perm Prot Perm Prot Perm

Protected Phases 4 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 13.5 13.5 13.5 13.5 1.2 97.9 97.9 3.6 100.3 100.3

Effective Green, g (s) 13.5 13.5 13.5 13.5 1.2 97.9 97.9 3.6 100.3 100.3

Actuated g/C Ratio 0.10 0.10 0.10 0.10 0.01 0.75 0.75 0.03 0.77 0.77

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 4.0 4.0 2.0 4.0 4.0

Lane Grp Cap (vph) 140 174 143 176 16 2576 1128 49 2639 1133

v/s Ratio Prot 0.01 0.01 0.00 0.12 c0.01 c0.52

v/s Ratio Perm 0.02 c0.02 0.01 0.02

v/c Ratio 0.16 0.07 0.22 0.13 0.31 0.16 0.01 0.49 0.67 0.03

Uniform Delay, d1 53.1 52.6 53.4 52.9 64.0 4.5 4.0 62.3 7.0 3.5

Progression Factor 1.00 1.00 1.00 1.00 0.87 0.55 0.45 1.00 1.00 1.00

Incremental Delay, d2 0.2 0.1 0.3 0.1 3.8 0.1 0.0 2.8 1.4 0.1

Delay (s) 53.3 52.6 53.7 53.1 59.3 2.6 1.8 65.1 8.4 3.5

Level of Service D D D D E A A E A A

Approach Delay (s) 53.0 53.3 3.3 9.1

Approach LOS D D A A

Intersection Summary

HCM Average Control Delay 10.2 HCM Level of Service B

HCM Volume to Capacity ratio 0.60

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 65.1% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 24 201 155 96 227 49 51 89 46 44 316 43

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 10 10 11 10 10 11 12 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.98 1.00 0.99 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.93 1.00 0.97 1.00 0.95 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1705 1571 1707 1683 1711 1749 1703 1823

Flt Permitted 0.55 1.00 0.41 1.00 0.17 1.00 0.59 1.00

Satd. Flow (perm) 986 1571 745 1683 302 1749 1053 1823

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 26 218 168 104 247 53 55 97 50 48 343 47

RTOR Reduction (vph) 0 18 0 0 5 0 0 17 0 0 5 0

Lane Group Flow (vph) 26 368 0 104 295 0 55 130 0 48 385 0

Confl. Peds. (#/hr) 3 4 4 3 1 3 3 1

Confl. Bikes (#/hr) 6 3 1

Bus Blockages (#/hr) 0 4 0 0 0 0 0 0 0 0 0 0

Turn Type pm+pt pm+pt pm+pt pm+pt

Protected Phases 5 2 1 6 7 4 3 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 70.2 67.2 77.4 70.8 36.2 32.2 36.2 32.2

Effective Green, g (s) 70.2 67.2 77.4 70.8 36.2 32.2 36.2 32.2

Actuated g/C Ratio 0.54 0.52 0.60 0.54 0.28 0.25 0.28 0.25

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 549 812 492 917 127 433 313 452

v/s Ratio Prot 0.00 c0.23 c0.01 c0.18 c0.01 0.07 0.00 c0.21

v/s Ratio Perm 0.02 0.11 0.11 0.04

v/c Ratio 0.05 0.45 0.21 0.32 0.43 0.30 0.15 0.85

Uniform Delay, d1 14.0 19.8 12.4 16.3 36.9 39.8 34.9 46.6

Progression Factor 0.57 0.44 1.00 1.00 1.13 1.09 1.00 1.00

Incremental Delay, d2 0.0 1.8 0.1 0.9 0.8 0.1 0.1 13.9

Delay (s) 8.0 10.6 12.5 17.3 42.5 43.4 35.0 60.6

Level of Service A B B B D D C E

Approach Delay (s) 10.4 16.0 43.1 57.8

Approach LOS B B D E

Intersection Summary

HCM Average Control Delay 30.8 HCM Level of Service C

HCM Volume to Capacity ratio 0.58

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 25.0

Intersection Capacity Utilization 65.6% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 1 0 0 185 2 72 0 153 114 212 345 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 0 0 201 2 78 0 166 124 230 375 0

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 1 282 290 605

Volume Left (vph) 1 201 0 230

Volume Right (vph) 0 78 124 0

Hadj (s) 0.23 0.01 -0.22 0.11

Departure Headway (s) 7.4 6.3 5.6 5.4

Degree Utilization, x 0.00 0.49 0.45 0.91

Capacity (veh/h) 431 548 624 656

Control Delay (s) 10.4 15.2 13.1 40.1

Approach Delay (s) 10.4 15.2 13.1 40.1

Approach LOS B C B E

Intersection Summary

Delay 27.5

HCM Level of Service D

Intersection Capacity Utilization 68.6% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 29 41 0 3 76 24 0 8 1 102 16 65

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 32 45 0 3 83 26 0 9 1 111 17 71

Pedestrians 1 4 2 1

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 0 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1279

pX, platoon unblocked

vC, conflicting volume 110 47 292 226 51 220 213 98

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 110 47 292 226 51 220 213 98

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 98 100 100 99 100 84 97 93

cM capacity (veh/h) 1479 1558 586 656 1012 710 667 957

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 76 112 10 199

Volume Left 32 3 0 111

Volume Right 0 26 1 71

cSH 1479 1558 683 777

Volume to Capacity 0.02 0.00 0.01 0.26

Queue Length 95th (ft) 2 0 1 25

Control Delay (s) 3.2 0.2 10.3 11.2

Lane LOS A A B B

Approach Delay (s) 3.2 0.2 10.3 11.2

Approach LOS B B

Intersection Summary

Average Delay 6.6

Intersection Capacity Utilization 34.5% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 22 12 113 16 11 12 13 656 6 2 1955 56

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 12 12 12 12 12

Total Lost time (s) 4.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.98 1.00 0.99 1.00 1.00 0.96 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.86 1.00 0.92 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1589 1379 1590 1482 1593 3185 1368 1593 3185 1378

Flt Permitted 0.64 1.00 0.47 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1064 1379 787 1482 1593 3185 1368 1593 3185 1378

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 24 13 123 17 12 13 14 713 7 2 2125 61

RTOR Reduction (vph) 0 114 0 0 12 0 0 0 2 0 0 11

Lane Group Flow (vph) 24 22 0 17 13 0 14 713 5 2 2125 50

Confl. Peds. (#/hr) 3 4 4 3 3 5 5 3

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 14.1 9.9 11.3 8.5 2.4 97.2 97.2 1.1 95.9 95.9

Effective Green, g (s) 14.1 9.9 11.3 8.5 2.4 97.2 97.2 1.1 95.9 95.9

Actuated g/C Ratio 0.11 0.08 0.09 0.07 0.02 0.75 0.75 0.01 0.74 0.74

Clearance Time (s) 4.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 2.0 3.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 132 105 86 97 29 2381 1023 13 2350 1017

v/s Ratio Prot c0.01 c0.02 0.00 0.01 c0.01 0.22 0.00 c0.67

v/s Ratio Perm 0.01 0.01 0.00 0.04

v/c Ratio 0.18 0.21 0.20 0.13 0.48 0.30 0.01 0.15 0.90 0.05

Uniform Delay, d1 52.5 56.4 54.8 57.3 63.2 5.3 4.2 64.0 13.4 4.6

Progression Factor 1.00 1.00 1.00 1.00 0.86 0.91 0.68 1.27 0.21 0.00

Incremental Delay, d2 0.7 0.4 1.1 0.2 4.4 0.3 0.0 0.2 0.6 0.0

Delay (s) 53.1 56.8 56.0 57.5 59.0 5.1 2.8 81.8 3.4 0.0

Level of Service D E E E E A A F A A

Approach Delay (s) 56.2 56.9 6.2 3.4

Approach LOS E E A A

Intersection Summary

HCM Average Control Delay 7.5 HCM Level of Service A

HCM Volume to Capacity ratio 0.78

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 14.0

Intersection Capacity Utilization 84.0% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 37 771 33 56 348 1 17 16 24 26 57 43

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 10 11 11 12 10 10 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 1.00 1.00 0.91 1.00 0.94

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1768 3368 1704 3420 1650 1566 1764 1733

Flt Permitted 0.53 1.00 0.32 1.00 0.69 1.00 0.73 1.00

Satd. Flow (perm) 981 3368 572 3420 1193 1566 1354 1733

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 40 838 36 61 378 1 18 17 26 28 62 47

RTOR Reduction (vph) 0 2 0 0 0 0 0 23 0 0 42 0

Lane Group Flow (vph) 40 872 0 61 379 0 18 20 0 28 67 0

Confl. Peds. (#/hr) 1 7 7 1 1 3 3 1

Bus Blockages (#/hr) 0 4 0 0 0 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 6 4 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 48.0 48.0 48.0 48.0 7.0 7.0 7.0 7.0

Effective Green, g (s) 48.0 48.0 48.0 48.0 7.0 7.0 7.0 7.0

Actuated g/C Ratio 0.74 0.74 0.74 0.74 0.11 0.11 0.11 0.11

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 724 2487 422 2526 128 169 146 187

v/s Ratio Prot c0.26 0.11 0.01 c0.04

v/s Ratio Perm 0.04 0.11 0.02 0.02

v/c Ratio 0.06 0.35 0.14 0.15 0.14 0.12 0.19 0.36

Uniform Delay, d1 2.3 3.0 2.5 2.5 26.3 26.2 26.4 26.9

Progression Factor 0.96 1.27 0.59 0.49 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.4 0.6 0.1 0.5 0.3 0.6 1.2

Delay (s) 2.4 4.2 2.0 1.3 26.8 26.5 27.1 28.1

Level of Service A A A A C C C C

Approach Delay (s) 4.1 1.4 26.6 27.9

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 6.3 HCM Level of Service A

HCM Volume to Capacity ratio 0.35

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 47.5% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 11 316 17 51 362 8 19 4 49 6 0 4

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.93 1.00 1.00 1.00 0.91 0.99

Flpb, ped/bikes 0.99 1.00 1.00 0.97 1.00 0.98 1.00 0.96

Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85 0.95

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.96 1.00 0.97

Satd. Flow (prot) 1745 1801 1467 1709 1793 1700 1441 1623

Flt Permitted 0.53 1.00 1.00 0.55 1.00 0.94 1.00 0.84

Satd. Flow (perm) 965 1801 1467 998 1793 1672 1441 1405

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 12 343 18 55 393 9 21 4 53 7 0 4

RTOR Reduction (vph) 0 0 4 0 0 0 0 0 50 0 4 0

Lane Group Flow (vph) 12 343 14 55 402 0 0 25 3 0 7 0

Confl. Peds. (#/hr) 12 27 27 12 16 35 35 16

Turn Type Perm Perm Perm Perm Perm Perm

Protected Phases 2 6 4 8

Permitted Phases 2 2 6 4 4 8

Actuated Green, G (s) 51.1 51.1 51.1 51.1 51.1 3.9 3.9 3.9

Effective Green, g (s) 51.1 51.1 51.1 51.1 51.1 3.9 3.9 3.9

Actuated g/C Ratio 0.79 0.79 0.79 0.79 0.79 0.06 0.06 0.06

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 759 1416 1153 785 1410 100 86 84

v/s Ratio Prot 0.19 c0.22

v/s Ratio Perm 0.01 0.01 0.06 c0.01 0.00 0.01

v/c Ratio 0.02 0.24 0.01 0.07 0.28 0.25 0.04 0.09

Uniform Delay, d1 1.5 1.8 1.5 1.6 1.9 29.2 28.8 28.9

Progression Factor 0.27 1.14 0.25 0.71 0.79 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.4 0.0 0.2 0.5 0.5 0.1 0.2

Delay (s) 0.4 2.5 0.4 1.3 2.0 29.6 28.8 29.0

Level of Service A A A A A C C C

Approach Delay (s) 2.3 1.9 29.1 29.0

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 4.7 HCM Level of Service A

HCM Volume to Capacity ratio 0.28

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 48.2% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 28 553 33 5 618 65 19 5 5 19 4 44

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.5 4.5

Lane Util. Factor 1.00 0.95 1.00 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 1.00 0.93 1.00 0.86

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1590 3045 1586 4346 1582 1489 1591 1372

Flt Permitted 0.35 1.00 0.41 1.00 0.87 1.00 0.78 1.00

Satd. Flow (perm) 581 3045 684 4346 1448 1489 1314 1372

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 30 601 36 5 672 71 21 5 5 21 4 48

RTOR Reduction (vph) 0 3 0 0 9 0 0 5 0 0 44 0

Lane Group Flow (vph) 30 634 0 5 734 0 21 5 0 21 8 0

Confl. Peds. (#/hr) 7 13 13 7 10 1 1 10

Turn Type pm+pt pm+pt Perm Perm

Protected Phases 5 2 1 6 4 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 46.7 44.2 44.1 42.9 4.6 4.6 5.1 5.1

Effective Green, g (s) 46.7 44.2 44.1 42.9 4.6 4.6 5.1 5.1

Actuated g/C Ratio 0.72 0.68 0.68 0.66 0.07 0.07 0.08 0.08

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.5 4.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 456 2071 481 2868 102 105 103 108

v/s Ratio Prot c0.00 c0.21 0.00 0.17 0.00 0.01

v/s Ratio Perm 0.04 0.01 0.01 c0.02

v/c Ratio 0.07 0.31 0.01 0.26 0.21 0.05 0.20 0.07

Uniform Delay, d1 2.6 4.2 3.4 4.5 28.5 28.2 28.0 27.8

Progression Factor 1.49 1.83 0.33 0.26 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.3 0.0 0.2 1.0 0.2 1.0 0.3

Delay (s) 4.0 8.1 1.1 1.4 29.5 28.4 29.0 28.0

Level of Service A A A A C C C C

Approach Delay (s) 7.9 1.4 29.1 28.3

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 6.1 HCM Level of Service A

HCM Volume to Capacity ratio 0.27

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 9.5

Intersection Capacity Utilization 45.8% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 0 0 0 26 10 0

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 0 0 28 11 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 39 11 11

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 39 11 11

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 100 100

cM capacity (veh/h) 973 1070 1608

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 0 28 11

Volume Left 0 0 0

Volume Right 0 0 0

cSH 1700 1608 1700

Volume to Capacity 0.00 0.00 0.01

Queue Length 95th (ft) 0 0 0

Control Delay (s) 0.0 0.0 0.0

Lane LOS A

Approach Delay (s) 0.0 0.0 0.0

Approach LOS A

Intersection Summary

Average Delay 0.0

Intersection Capacity Utilization 6.7% ICU Level of Service A

Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 4 227 3 2 313 5

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 4 247 3 2 340 5

Pedestrians 2 1

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 693 6 7

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 693 6 7

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 99 77 79

cM capacity (veh/h) 322 1075 1610

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 251 5 346

Volume Left 4 0 340

Volume Right 247 2 0

cSH 1033 1700 1610

Volume to Capacity 0.24 0.00 0.21

Queue Length 95th (ft) 24 0 20

Control Delay (s) 9.6 0.0 7.7

Lane LOS A A

Approach Delay (s) 9.6 0.0 7.7

Approach LOS A

Intersection Summary

Average Delay 8.4

Intersection Capacity Utilization 45.2% ICU Level of Service A

Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 2 2 5 10 20 1

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 2 5 11 22 1

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 55 11 16

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 55 11 16

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 100 99

cM capacity (veh/h) 939 1070 1601

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 4 16 23

Volume Left 2 0 22

Volume Right 2 11 0

cSH 1001 1700 1601

Volume to Capacity 0.00 0.01 0.01

Queue Length 95th (ft) 0 0 1

Control Delay (s) 8.6 0.0 6.9

Lane LOS A A

Approach Delay (s) 8.6 0.0 6.9

Approach LOS A

Intersection Summary

Average Delay 4.5

Intersection Capacity Utilization 17.8% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 329 0 7 232 4 0 0 44 17 1 3

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 358 0 8 252 4 0 0 48 18 1 3

Pedestrians 4 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 257 360 633 634 364 681 631 254

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 257 360 633 634 364 681 631 254

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 99 100 100 93 94 100 100

cM capacity (veh/h) 1308 1197 387 393 678 335 394 784

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total 359 8 257 48 23

Volume Left 1 8 0 0 18

Volume Right 0 0 4 48 3

cSH 1308 1197 1700 678 368

Volume to Capacity 0.00 0.01 0.15 0.07 0.06

Queue Length 95th (ft) 0 0 0 6 5

Control Delay (s) 0.0 8.0 0.0 10.7 15.4

Lane LOS A A B C

Approach Delay (s) 0.0 0.2 10.7 15.4

Approach LOS B C

Intersection Summary

Average Delay 1.4

Intersection Capacity Utilization 32.6% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 5 423 1 22 228 59 5 9 67 242 3 17

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 5 460 1 24 248 64 5 10 73 263 3 18

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 235 231 148 188 88 285

Volume Left (vph) 5 0 24 0 5 263

Volume Right (vph) 0 1 0 64 73 18

Hadj (s) 0.05 0.03 0.11 -0.20 -0.45 0.18

Departure Headway (s) 6.3 6.3 6.6 6.2 6.1 6.2

Degree Utilization, x 0.41 0.40 0.27 0.33 0.15 0.49

Capacity (veh/h) 544 548 516 544 504 543

Control Delay (s) 12.5 12.3 10.8 11.0 10.2 15.1

Approach Delay (s) 12.4 10.9 10.2 15.1

Approach LOS B B B C

Intersection Summary

Delay 12.5

HCM Level of Service B

Intersection Capacity Utilization 53.4% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 16 716 0 0 323 25 0 0 0 69 0 40

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 17 778 0 0 351 27 0 0 0 75 0 43

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 352 778 1032 1165 389 790 1179 190

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 352 778 1032 1165 389 790 1179 190

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 99 100 100 100 100 73 100 95

cM capacity (veh/h) 1202 834 175 190 610 277 186 819

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 407 389 176 203 0 118

Volume Left 17 0 0 0 0 75

Volume Right 0 0 0 27 0 43

cSH 1202 1700 834 1700 1700 366

Volume to Capacity 0.01 0.23 0.00 0.12 0.00 0.32

Queue Length 95th (ft) 1 0 0 0 0 34

Control Delay (s) 0.5 0.0 0.0 0.0 0.0 19.5

Lane LOS A A C

Approach Delay (s) 0.2 0.0 0.0 19.5

Approach LOS A C

Intersection Summary

Average Delay 1.9

Intersection Capacity Utilization 44.2% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 2 744 33 23 306 2 43 1 33 1 1 3

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 809 36 25 333 2 47 1 36 1 1 3

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 407 440 191 168 84 5

Volume Left (vph) 2 0 25 0 47 1

Volume Right (vph) 0 36 0 2 36 3

Hadj (s) 0.04 -0.02 0.10 0.02 -0.11 -0.29

Departure Headway (s) 5.2 5.2 5.8 5.7 6.0 6.1

Degree Utilization, x 0.59 0.63 0.31 0.27 0.14 0.01

Capacity (veh/h) 672 690 600 607 558 532

Control Delay (s) 14.2 15.3 10.2 9.6 10.0 9.1

Approach Delay (s) 14.8 9.9 10.0 9.1

Approach LOS B A A A

Intersection Summary

Delay 13.1

HCM Level of Service B

Intersection Capacity Utilization 43.1% ICU Level of Service A

Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 1 84 294 2 89 708

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 91 320 2 97 770

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1289

pX, platoon unblocked

vC, conflicting volume 900 162 323

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 900 162 323

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 89 92

cM capacity (veh/h) 256 854 1233

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2

Volume Total 92 213 109 353 513

Volume Left 1 0 0 97 0

Volume Right 91 0 2 0 0

cSH 831 1700 1700 1233 1700

Volume to Capacity 0.11 0.13 0.06 0.08 0.30

Queue Length 95th (ft) 9 0 0 6 0

Control Delay (s) 9.9 0.0 0.0 2.8 0.0

Lane LOS A A

Approach Delay (s) 9.9 0.0 1.1

Approach LOS A

Intersection Summary

Average Delay 1.5

Intersection Capacity Utilization 45.8% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR EBR2 WBL2 WBL WBT WBR NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 12 619 44 2 21 13 245 48 2 26 64 23

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 12 12 12 11 11 10 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.98 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1711 3496 1711 3196 1711 1722

Flt Permitted 0.56 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1007 3496 1711 3196 1711 1722

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 13 673 48 2 23 14 266 52 2 28 70 25

RTOR Reduction (vph) 0 0 0 0 0 0 9 0 0 0 11 0

Lane Group Flow (vph) 13 723 0 0 0 37 309 0 0 30 84 0

Confl. Peds. (#/hr) 2 2 3

Confl. Bikes (#/hr) 1 1

Bus Blockages (#/hr) 0 0 0 0 0 0 4 0 0 0 0 0

Turn Type Perm Prot Prot Split Split

Protected Phases 2 1 1 6 4 4 4

Permitted Phases 2

Actuated Green, G (s) 62.7 62.7 6.4 74.1 11.2 11.2

Effective Green, g (s) 62.7 62.7 6.4 74.1 11.2 11.2

Actuated g/C Ratio 0.48 0.48 0.05 0.57 0.09 0.09

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.5 2.0 2.0 2.5 2.5

Lane Grp Cap (vph) 486 1686 84 1822 147 148

v/s Ratio Prot c0.21 c0.02 0.10 0.02 c0.05

v/s Ratio Perm 0.01

v/c Ratio 0.03 0.43 0.44 0.17 0.20 0.57

Uniform Delay, d1 17.6 22.0 60.1 13.3 55.3 57.1

Progression Factor 1.00 1.00 0.82 0.74 1.00 1.00

Incremental Delay, d2 0.1 0.8 1.3 0.2 0.5 4.0

Delay (s) 17.7 22.8 50.6 10.1 55.8 61.1

Level of Service B C D B E E

Approach Delay (s) 22.7 14.3 59.8

Approach LOS C B E

Intersection Summary

HCM Average Control Delay 33.4 HCM Level of Service C

HCM Volume to Capacity ratio 0.51

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 25.0

Intersection Capacity Utilization 62.3% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBL SBT SBR SBR2 NEL NER NER2

Lane Configurations

Volume (vph) 139 127 9 21 24 27 2

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 12 12 12

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 0.97 0.93

Flt Protected 0.95 1.00 0.98

Satd. Flow (prot) 1711 1729 1632

Flt Permitted 0.95 1.00 0.98

Satd. Flow (perm) 1711 1729 1632

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 151 138 10 23 26 29 2

RTOR Reduction (vph) 0 4 0 0 0 0 0

Lane Group Flow (vph) 151 167 0 0 57 0 0

Confl. Peds. (#/hr) 3 3 2

Confl. Bikes (#/hr) 1 1

Bus Blockages (#/hr) 0 2 0 0 0 0 0

Turn Type Split

Protected Phases 7 7 3

Permitted Phases

Actuated Green, G (s) 16.8 16.8 7.9

Effective Green, g (s) 16.8 16.8 7.9

Actuated g/C Ratio 0.13 0.13 0.06

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0

Lane Grp Cap (vph) 221 223 99

v/s Ratio Prot 0.09 c0.10 c0.03

v/s Ratio Perm

v/c Ratio 0.68 0.75 0.58

Uniform Delay, d1 54.1 54.6 59.4

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 6.8 11.3 5.0

Delay (s) 60.8 65.8 64.4

Level of Service E E E

Approach Delay (s) 63.5 64.4

Approach LOS E E

Intersection Summary



HCM Signalized Intersection Capacity Analysis

9: N Richmond Beach Rd & 3rd Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 3 Synchro 7 -  Report

David Evans and Associates, Inc. Page 10

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 19 820 3 10 347 38 9 23 17 98 14 30

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 11 11 10 10 11 10 10 10

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 0.98

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.94 1.00 0.90

Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 3388 3333 1638 1619 1646 1536

Flt Permitted 0.94 0.93 0.73 1.00 0.73 1.00

Satd. Flow (perm) 3194 3112 1252 1619 1263 1536

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 21 891 3 11 377 41 10 25 18 107 15 33

RTOR Reduction (vph) 0 0 0 0 8 0 0 15 0 0 0 0

Lane Group Flow (vph) 0 915 0 0 421 0 10 28 0 107 48 0

Confl. Peds. (#/hr) 2 7 7 2 7 3 3 7

Confl. Bikes (#/hr) 1 1 1

Bus Blockages (#/hr) 0 4 0 0 4 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 45.3 45.3 9.7 9.7 9.7 9.7

Effective Green, g (s) 45.3 45.3 9.7 9.7 9.7 9.7

Actuated g/C Ratio 0.70 0.70 0.15 0.15 0.15 0.15

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 2226 2169 187 242 188 229

v/s Ratio Prot 0.02 0.03

v/s Ratio Perm c0.29 0.14 0.01 c0.08

v/c Ratio 0.41 0.19 0.05 0.11 0.57 0.21

Uniform Delay, d1 4.2 3.5 23.7 23.9 25.7 24.3

Progression Factor 0.97 0.78 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.5 0.2 0.1 0.2 3.9 0.5

Delay (s) 4.6 2.9 23.8 24.1 29.6 24.7

Level of Service A A C C C C

Approach Delay (s) 4.6 2.9 24.1 28.1

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 7.1 HCM Level of Service A

HCM Volume to Capacity ratio 0.44

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 57.1% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 723 227 42 306 86 79

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 11 11 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 1.00 0.95 0.97

Frpb, ped/bikes 0.99 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.96 1.00 1.00 0.93

Flt Protected 1.00 0.95 1.00 0.97

Satd. Flow (prot) 3279 1770 3421 3228

Flt Permitted 1.00 0.95 1.00 0.97

Satd. Flow (perm) 3279 1770 3421 3228

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 786 247 46 333 93 86

RTOR Reduction (vph) 32 0 0 0 74 0

Lane Group Flow (vph) 1001 0 46 333 105 0

Confl. Peds. (#/hr) 2 2

Confl. Bikes (#/hr) 2 2

Turn Type Prot

Protected Phases 2 1 6 4

Permitted Phases

Actuated Green, G (s) 37.6 3.6 46.2 8.8

Effective Green, g (s) 37.6 3.6 46.2 8.8

Actuated g/C Ratio 0.58 0.06 0.71 0.14

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1897 98 2432 437

v/s Ratio Prot c0.31 c0.03 0.10 c0.03

v/s Ratio Perm

v/c Ratio 0.53 0.47 0.14 0.24

Uniform Delay, d1 8.3 29.8 3.0 25.1

Progression Factor 0.71 1.11 0.92 1.00

Incremental Delay, d2 1.0 1.3 0.1 0.1

Delay (s) 6.9 34.4 2.9 25.2

Level of Service A C A C

Approach Delay (s) 6.9 6.7 25.2

Approach LOS A A C

Intersection Summary

HCM Average Control Delay 8.9 HCM Level of Service A

HCM Volume to Capacity ratio 0.47

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 48.2% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 23 691 86 22 280 23 47 69 21 42 145 22

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 12 11 11 11 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.99 1.00 0.96 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1711 3354 1770 3349 1711 1728 1711 1760

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1711 3354 1770 3349 1711 1728 1711 1760

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 25 751 93 24 304 25 51 75 23 46 158 24

RTOR Reduction (vph) 0 5 0 0 3 0 0 9 0 0 0 0

Lane Group Flow (vph) 25 839 0 24 326 0 51 89 0 46 182 0

Confl. Peds. (#/hr) 1 2 2 1 1 5 5 1

Confl. Bikes (#/hr) 2 1 4

Bus Blockages (#/hr) 0 0 0 0 4 0 0 0 0 0 0 0

Turn Type Prot Prot Split Split

Protected Phases 1 6 5 2 3 3 4 4

Permitted Phases

Actuated Green, G (s) 3.6 77.6 3.6 77.6 11.0 11.0 17.8 17.8

Effective Green, g (s) 3.6 77.6 3.6 77.6 11.0 11.0 17.8 17.8

Actuated g/C Ratio 0.03 0.60 0.03 0.60 0.08 0.08 0.14 0.14

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.0 2.5 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 47 2002 49 1999 145 146 234 241

v/s Ratio Prot c0.01 c0.25 0.01 0.10 0.03 c0.05 0.03 c0.10

v/s Ratio Perm

v/c Ratio 0.53 0.42 0.49 0.16 0.35 0.61 0.20 0.76

Uniform Delay, d1 62.4 14.1 62.3 11.7 56.1 57.4 49.8 54.0

Progression Factor 0.90 0.56 1.16 0.74 0.86 0.86 1.00 1.00

Incremental Delay, d2 7.8 0.6 5.5 0.2 0.5 4.8 0.2 11.3

Delay (s) 64.1 8.5 77.5 8.9 48.9 54.2 49.9 65.3

Level of Service E A E A D D D E

Approach Delay (s) 10.1 13.5 52.4 62.2

Approach LOS B B D E

Intersection Summary

HCM Average Control Delay 22.2 HCM Level of Service C

HCM Volume to Capacity ratio 0.50

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 47.8% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

12: 244th St SW & 100th Ave W 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 3 Synchro 7 -  Report

David Evans and Associates, Inc. Page 13

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 2 4 4 94 3 4 1 127 92 8 298 1

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 4 4 102 3 4 1 138 100 9 324 1

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 538 582 324 539 533 188 325 238

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 538 582 324 539 533 188 325 238

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 99 99 77 99 99 100 99

cM capacity (veh/h) 447 421 717 445 450 854 1235 1329

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 11 110 239 334

Volume Left 2 102 1 9

Volume Right 4 4 100 1

cSH 511 454 1235 1329

Volume to Capacity 0.02 0.24 0.00 0.01

Queue Length 95th (ft) 2 23 0 0

Control Delay (s) 12.2 15.5 0.0 0.3

Lane LOS B C A A

Approach Delay (s) 12.2 15.5 0.0 0.3

Approach LOS B C

Intersection Summary

Average Delay 2.8

Intersection Capacity Utilization 40.4% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

13: 244th St SW & Firdale Ave 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 3 Synchro 7 -  Report

David Evans and Associates, Inc. Page 14

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 2 117 84 178 334 2

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 127 91 193 363 2

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 740 364 365

vC1, stage 1 conf vol 364

vC2, stage 2 conf vol 376

vCu, unblocked vol 740 364 365

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s) 5.4

tF (s) 3.5 3.3 2.2

p0 queue free % 100 81 92

cM capacity (veh/h) 550 681 1193

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 129 285 365

Volume Left 2 91 0

Volume Right 127 0 2

cSH 678 1193 1700

Volume to Capacity 0.19 0.08 0.21

Queue Length 95th (ft) 17 6 0

Control Delay (s) 11.6 3.1 0.0

Lane LOS B A

Approach Delay (s) 11.6 3.1 0.0

Approach LOS B

Intersection Summary

Average Delay 3.1

Intersection Capacity Utilization 49.1% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

14: 244th St SW & 3rd Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 3 Synchro 7 -  Report

David Evans and Associates, Inc. Page 15

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 8 407 166 60 224 9 96 6 48 15 2 3

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 9 442 180 65 243 10 104 7 52 16 2 3

Pedestrians 1 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 255 623 929 936 533 896 1021 251

vC1, stage 1 conf vol 550 550 381 381

vC2, stage 2 conf vol 379 386 515 640

vCu, unblocked vol 255 623 929 936 533 896 1021 251

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s) 6.1 5.5 6.1 5.5

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 99 93 76 98 90 96 99 100

cM capacity (veh/h) 1308 958 430 427 547 377 365 785

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 9 623 65 253 163 22

Volume Left 9 0 65 0 104 16

Volume Right 0 180 0 10 52 3

cSH 1308 1700 958 1700 462 408

Volume to Capacity 0.01 0.37 0.07 0.15 0.35 0.05

Queue Length 95th (ft) 1 0 5 0 39 4

Control Delay (s) 7.8 0.0 9.0 0.0 17.0 14.3

Lane LOS A A C B

Approach Delay (s) 0.1 1.8 17.0 14.3

Approach LOS C B

Intersection Summary

Average Delay 3.3

Intersection Capacity Utilization 54.0% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

15: 244th St SW & Fremont Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 3 Synchro 7 -  Report

David Evans and Associates, Inc. Page 16

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 126 460 278 272 24 118

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 137 500 302 296 26 128

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 1257

pX, platoon unblocked

vC, conflicting volume 637 1288 387

vC1, stage 1 conf vol 387

vC2, stage 2 conf vol 901

vCu, unblocked vol 637 1288 387

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s) 5.4

tF (s) 2.2 3.5 3.3

p0 queue free % 68 90 81

cM capacity (veh/h) 947 256 661

Direction, Lane # EB 1 WB 1 WB 2 NB 1

Volume Total 637 302 296 154

Volume Left 0 302 0 26

Volume Right 500 0 0 128

cSH 1700 947 1700 522

Volume to Capacity 0.37 0.32 0.17 0.30

Queue Length 95th (ft) 0 35 0 31

Control Delay (s) 0.0 10.6 0.0 14.8

Lane LOS B B

Approach Delay (s) 0.0 5.3 14.8

Approach LOS B

Intersection Summary

Average Delay 3.9

Intersection Capacity Utilization 69.0% ICU Level of Service C

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

16: N 175th St & 6th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 3 Synchro 7 -  Report
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 13 77 33 54 348 10

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 14 84 36 59 378 11

Pedestrians 2

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 95 177 67

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 95 177 67

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 99 53 99

cM capacity (veh/h) 1499 805 995

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 98 95 389

Volume Left 14 0 378

Volume Right 0 59 11

cSH 1499 1700 809

Volume to Capacity 0.01 0.06 0.48

Queue Length 95th (ft) 1 0 66

Control Delay (s) 1.1 0.0 13.5

Lane LOS A B

Approach Delay (s) 1.1 0.0 13.5

Approach LOS B

Intersection Summary

Average Delay 9.2

Intersection Capacity Utilization 38.0% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

17: St Luke Pl N & Dayton Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 3 Synchro 7 -  Report

David Evans and Associates, Inc. Page 18

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 32 83 67 135 446 121

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 35 90 73 147 485 132

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 843 551 485

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 843 551 485

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 89 83 93

cM capacity (veh/h) 311 534 1078

Direction, Lane # EB 1 EB 2 NB 1 SB 1

Volume Total 35 90 220 616

Volume Left 35 0 73 0

Volume Right 0 90 0 132

cSH 311 534 1078 1700

Volume to Capacity 0.11 0.17 0.07 0.36

Queue Length 95th (ft) 9 15 5 0

Control Delay (s) 18.0 13.1 3.3 0.0

Lane LOS C B A

Approach Delay (s) 14.5 3.3 0.0

Approach LOS B

Intersection Summary

Average Delay 2.6

Intersection Capacity Utilization 55.0% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

18: N 175th St & Fremont Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 3 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 1 4 0 76 2 44 1 64 102 101 164 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 11 12 12 12 12 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 0.98 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.86 1.00 0.85 1.00

Flt Protected 0.99 0.95 1.00 1.00 1.00 0.98

Satd. Flow (prot) 1842 1707 1554 1861 1552 1823

Flt Permitted 0.98 0.75 1.00 1.00 1.00 0.84

Satd. Flow (perm) 1830 1356 1554 1855 1552 1569

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 1 4 0 83 2 48 1 70 111 110 178 1

RTOR Reduction (vph) 0 0 0 0 20 0 0 0 82 0 0 0

Lane Group Flow (vph) 0 5 0 83 30 0 0 71 29 0 289 0

Confl. Peds. (#/hr) 3 1 1 3 3 5 5 3

Confl. Bikes (#/hr) 1 2 5

Turn Type Perm Perm Perm Perm Perm

Protected Phases 2 2 5 5

Permitted Phases 2 2 5 5 5

Actuated Green, G (s) 38.3 38.3 38.3 16.7 16.7 16.7

Effective Green, g (s) 38.3 38.3 38.3 16.7 16.7 16.7

Actuated g/C Ratio 0.59 0.59 0.59 0.26 0.26 0.26

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1078 799 916 477 399 403

v/s Ratio Prot 0.02

v/s Ratio Perm 0.00 c0.06 0.04 0.02 c0.18

v/c Ratio 0.00 0.10 0.03 0.15 0.07 0.72

Uniform Delay, d1 5.5 5.8 5.6 18.7 18.3 22.0

Progression Factor 1.00 0.46 0.29 1.00 1.00 0.97

Incremental Delay, d2 0.0 0.3 0.1 0.1 0.0 4.6

Delay (s) 5.5 3.0 1.7 18.7 18.3 26.0

Level of Service A A A B B C

Approach Delay (s) 5.5 2.5 18.5 26.0

Approach LOS A A B C

Intersection Summary

HCM Average Control Delay 18.4 HCM Level of Service B

HCM Volume to Capacity ratio 0.29

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 48.8% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 23 505 33 99 498 120 24 94 114 316 266 38

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 11 12 11 12 11 10 11 12 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 0.91 0.91

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.94 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.97 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 0.99

Satd. Flow (prot) 1770 3381 1770 3290 1711 1739 1432 1610 3185

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 0.99

Satd. Flow (perm) 1770 3381 1770 3290 1711 1739 1432 1610 3185

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 25 549 36 108 541 130 26 102 124 343 289 41

RTOR Reduction (vph) 0 3 0 0 13 0 0 0 109 0 6 0

Lane Group Flow (vph) 25 582 0 108 658 0 26 102 15 223 444 0

Confl. Peds. (#/hr) 10 18 18 10 2 26 26 2

Confl. Bikes (#/hr) 1 3 1

Turn Type Prot Prot Split Perm Split

Protected Phases 5 2 1 6 4 4 3 3

Permitted Phases 4

Actuated Green, G (s) 3.6 58.1 12.2 66.7 16.0 16.0 16.0 23.7 23.7

Effective Green, g (s) 3.6 58.1 12.2 66.7 16.0 16.0 16.0 23.7 23.7

Actuated g/C Ratio 0.03 0.45 0.09 0.51 0.12 0.12 0.12 0.18 0.18

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 49 1511 166 1688 211 214 176 294 581

v/s Ratio Prot 0.01 0.17 c0.06 c0.20 0.02 c0.06 0.14 c0.14

v/s Ratio Perm 0.01

v/c Ratio 0.51 0.39 0.65 0.39 0.12 0.48 0.09 0.76 0.76

Uniform Delay, d1 62.3 24.0 56.8 19.3 50.8 53.1 50.5 50.4 50.5

Progression Factor 1.39 0.20 1.42 0.32 1.00 1.00 1.00 0.75 0.75

Incremental Delay, d2 3.6 0.7 4.4 0.4 0.1 0.6 0.1 8.6 4.8

Delay (s) 90.5 5.6 85.0 6.5 50.9 53.7 50.6 46.5 42.6

Level of Service F A F A D D D D D

Approach Delay (s) 9.0 17.4 51.9 43.9

Approach LOS A B D D

Intersection Summary

HCM Average Control Delay 26.7 HCM Level of Service C

HCM Volume to Capacity ratio 0.50

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 57.3% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 22 84 161 62 58 8 15 199 14 4 455 99

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 24 91 175 67 63 9 16 216 15 4 495 108

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 290 139 248 607

Volume Left (vph) 24 67 16 4

Volume Right (vph) 175 9 15 108

Hadj (s) -0.31 0.09 0.01 -0.07

Departure Headway (s) 6.6 7.5 6.7 5.9

Degree Utilization, x 0.53 0.29 0.46 1.00

Capacity (veh/h) 524 451 510 599

Control Delay (s) 17.0 13.5 15.3 59.8

Approach Delay (s) 17.0 13.5 15.3 59.8

Approach LOS C B C F

Intersection Summary

Delay 36.5

HCM Level of Service E

Intersection Capacity Utilization 62.3% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

21: N Innis Arden Wy & Greenwood Ave N 3/29/2016
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 11 196 484 102 188 45

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 12 213 526 111 204 49

Pedestrians 4 5 2

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1398 238 257

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1398 238 257

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 87 73 60

cM capacity (veh/h) 92 795 1303

Direction, Lane # EB 1 EB 2 NB 1 SB 1

Volume Total 12 213 637 253

Volume Left 12 0 526 0

Volume Right 0 213 0 49

cSH 92 795 1303 1700

Volume to Capacity 0.13 0.27 0.40 0.15

Queue Length 95th (ft) 11 27 50 0

Control Delay (s) 49.9 11.2 8.7 0.0

Lane LOS E B A

Approach Delay (s) 13.2 8.7 0.0

Approach LOS B

Intersection Summary

Average Delay 7.6

Intersection Capacity Utilization 59.8% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 24 60 16 7 69 287 21 238 12 107 215 44

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 26 65 17 8 75 312 23 259 13 116 234 48

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 109 83 312 295 398

Volume Left (vph) 26 8 0 23 116

Volume Right (vph) 17 0 312 13 48

Hadj (s) -0.01 0.08 -0.67 0.02 0.02

Departure Headway (s) 7.1 7.0 6.2 6.3 6.1

Degree Utilization, x 0.21 0.16 0.54 0.51 0.67

Capacity (veh/h) 422 482 537 532 558

Control Delay (s) 12.0 10.1 15.0 15.7 20.5

Approach Delay (s) 12.0 13.9 15.7 20.5

Approach LOS B B C C

Intersection Summary

Delay 16.4

HCM Level of Service C

Intersection Capacity Utilization 57.0% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 9 125 5 37 285 20 8 122 13 48 390 21

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 11 11 11 12 11 11 12 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98 1.00 1.00

Flpb, ped/bikes 0.99 1.00 0.97 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1757 1849 1662 1779 1766 1801 1502 1761 1785

Flt Permitted 0.36 1.00 0.67 1.00 0.45 1.00 1.00 0.67 1.00

Satd. Flow (perm) 669 1849 1167 1779 844 1801 1502 1246 1785

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 10 136 5 40 310 22 9 133 14 52 424 23

RTOR Reduction (vph) 0 2 0 0 4 0 0 0 6 0 2 0

Lane Group Flow (vph) 10 139 0 40 328 0 9 133 8 52 445 0

Confl. Peds. (#/hr) 7 18 18 7 2 5 5 2

Confl. Bikes (#/hr) 2 1

Turn Type Perm Perm Perm Perm Perm

Protected Phases 4 4 2 2

Permitted Phases 4 4 2 2 2

Actuated Green, G (s) 16.7 16.7 16.7 16.7 38.3 38.3 38.3 38.3 38.3

Effective Green, g (s) 16.7 16.7 16.7 16.7 38.3 38.3 38.3 38.3 38.3

Actuated g/C Ratio 0.26 0.26 0.26 0.26 0.59 0.59 0.59 0.59 0.59

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 172 475 300 457 497 1061 885 734 1052

v/s Ratio Prot 0.08 c0.18 0.07 c0.25

v/s Ratio Perm 0.01 0.03 0.01 0.01 0.04

v/c Ratio 0.06 0.29 0.13 0.72 0.02 0.13 0.01 0.07 0.42

Uniform Delay, d1 18.2 19.4 18.6 22.0 5.5 5.9 5.5 5.7 7.3

Progression Factor 1.00 1.00 0.64 0.69 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.1 0.1 3.7 0.1 0.2 0.0 0.2 1.2

Delay (s) 18.3 19.5 12.0 18.8 5.6 6.2 5.5 5.9 8.5

Level of Service B B B B A A A A A

Approach Delay (s) 19.4 18.1 6.1 8.3

Approach LOS B B A A

Intersection Summary

HCM Average Control Delay 12.5 HCM Level of Service B

HCM Volume to Capacity ratio 0.51

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 63.1% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 2 38 7 130 40 8 14 4 211 3 336 21

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00 1.00 0.95 0.95 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.86 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 0.97 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 1676 1425 1513 1551 1393 1590 1362 1354 1593 3185 1392

Flt Permitted 0.95 1.00 1.00 0.95 0.97 1.00 0.53 1.00 1.00 0.68 1.00 1.00

Satd. Flow (perm) 1593 1676 1425 1513 1551 1393 894 1362 1354 1138 3185 1392

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 2 41 8 141 43 9 15 4 229 3 365 23

RTOR Reduction (vph) 0 0 8 0 0 0 0 30 32 0 0 6

Lane Group Flow (vph) 2 41 0 92 92 9 15 86 85 3 365 17

Confl. Peds. (#/hr) 5 5 1 1

Turn Type Split Perm Split Free Perm Prot Perm Perm

Protected Phases 8 8 7 7 2 2 6

Permitted Phases 8 Free 2 6 6

Actuated Green, G (s) 7.9 7.9 7.9 12.3 12.3 130.0 94.8 94.8 94.8 94.8 94.8 94.8

Effective Green, g (s) 7.9 7.9 7.9 12.3 12.3 130.0 94.8 94.8 94.8 94.8 94.8 94.8

Actuated g/C Ratio 0.06 0.06 0.06 0.09 0.09 1.00 0.73 0.73 0.73 0.73 0.73 0.73

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.5 3.5 3.5 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 97 102 87 143 147 1393 652 993 987 830 2323 1015

v/s Ratio Prot 0.00 c0.02 c0.06 0.06 0.06 0.06 c0.11

v/s Ratio Perm 0.00 0.01 0.02 0.00 0.01

v/c Ratio 0.02 0.40 0.01 0.64 0.63 0.01 0.02 0.09 0.09 0.00 0.16 0.02

Uniform Delay, d1 57.4 58.8 57.4 56.7 56.6 0.0 4.8 5.1 5.1 4.8 5.4 4.8

Progression Factor 1.00 1.00 1.00 0.37 0.37 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 3.0 0.0 7.1 5.8 0.0 0.1 0.2 0.2 0.0 0.1 0.0

Delay (s) 57.5 61.8 57.4 28.2 26.8 0.0 4.9 5.3 5.3 4.8 5.5 4.9

Level of Service E E E C C A A A A A A A

Approach Delay (s) 61.0 26.2 5.2 5.5

Approach LOS E C A A

Intersection Summary

HCM Average Control Delay 13.2 HCM Level of Service B

HCM Volume to Capacity ratio 0.23

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 41.0% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 240 181 4 191 101 111 6 403 160 185 950 297

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.96 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 1856 1764 1863 1583 1769 3375 1769 3378

Flt Permitted 0.47 1.00 0.35 1.00 1.00 0.18 1.00 0.30 1.00

Satd. Flow (perm) 876 1856 645 1863 1583 327 3375 558 3378

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 261 197 4 208 110 121 7 438 174 201 1033 323

RTOR Reduction (vph) 0 1 0 0 0 107 0 32 0 0 19 0

Lane Group Flow (vph) 261 200 0 208 110 14 7 580 0 201 1337 0

Confl. Peds. (#/hr) 9 9 6 1 1 6

Turn Type pm+pt pm+pt Perm pm+pt pm+pt

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 8 2 6

Actuated Green, G (s) 36.6 18.0 31.2 15.3 15.3 54.5 53.5 82.6 77.1

Effective Green, g (s) 36.6 18.0 31.2 15.3 15.3 54.5 53.5 82.6 77.1

Actuated g/C Ratio 0.28 0.14 0.24 0.12 0.12 0.42 0.41 0.64 0.59

Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 1.0 3.0 1.0 3.0

Lane Grp Cap (vph) 375 257 292 219 186 148 1389 584 2003

v/s Ratio Prot c0.10 c0.11 0.09 0.06 0.00 0.17 c0.07 c0.40

v/s Ratio Perm 0.10 0.08 0.01 0.02 0.15

v/c Ratio 0.70 0.78 0.71 0.50 0.08 0.05 0.42 0.34 0.67

Uniform Delay, d1 39.5 54.1 42.8 53.8 51.1 22.2 27.2 11.2 17.8

Progression Factor 1.00 1.00 0.40 0.59 1.88 1.00 1.00 1.00 1.00

Incremental Delay, d2 4.5 12.7 6.4 0.6 0.1 0.0 0.9 1.6 1.8

Delay (s) 44.0 66.8 23.5 32.6 95.8 22.2 28.1 12.8 19.6

Level of Service D E C C F C C B B

Approach Delay (s) 53.9 45.7 28.0 18.7

Approach LOS D D C B

Intersection Summary

HCM Average Control Delay 29.7 HCM Level of Service C

HCM Volume to Capacity ratio 0.71

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 77.2% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 268 527 66 2 853 197 283 262 306 32 127 273

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.1 5.5 5.5 5.5 5.1 5.1 5.5 5.1 5.1 5.5

Lane Util. Factor 1.00 0.95 1.00 0.95 0.91 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 1.00 0.99 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 0.97 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 1.00 0.95 0.99 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3539 1534 3439 1610 3342 1560 1770 1863 1583

Flt Permitted 0.10 1.00 1.00 0.95 0.95 0.99 1.00 0.95 1.00 1.00

Satd. Flow (perm) 193 3539 1534 3283 1610 3342 1560 1770 1863 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 291 573 72 2 927 214 308 285 333 35 138 297

RTOR Reduction (vph) 0 0 29 0 15 0 0 0 136 0 0 180

Lane Group Flow (vph) 291 573 43 0 1128 0 194 399 197 35 138 117

Confl. Peds. (#/hr) 5 5 2 2

Turn Type pm+pt Perm Perm Split custom Split custom

Protected Phases 5 2 6 4 4 3 3

Permitted Phases 2 2 6 2 6

Actuated Green, G (s) 70.7 70.3 70.3 46.8 19.7 19.7 70.3 12.9 12.9 46.8

Effective Green, g (s) 70.7 70.3 70.3 46.8 19.7 19.7 70.3 12.9 12.9 46.8

Actuated g/C Ratio 0.60 0.59 0.59 0.39 0.17 0.17 0.59 0.11 0.11 0.39

Clearance Time (s) 5.1 5.5 5.5 5.5 5.1 5.1 5.5 5.1 5.1 5.5

Vehicle Extension (s) 3.0 3.5 3.5 3.0 3.0 3.0 3.5 3.0 3.0 3.0

Lane Grp Cap (vph) 360 2098 909 1295 267 555 925 193 203 625

v/s Ratio Prot c0.13 0.16 c0.12 0.12 0.02 c0.07

v/s Ratio Perm 0.36 0.03 c0.34 0.13 0.07

v/c Ratio 0.81 0.27 0.05 0.87 0.73 0.72 0.21 0.18 0.68 0.19

Uniform Delay, d1 36.8 11.7 10.1 33.1 46.9 46.8 11.3 48.0 50.9 23.5

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 12.5 0.1 0.0 6.7 9.5 4.4 0.1 0.5 8.7 0.1

Delay (s) 49.3 11.8 10.1 39.8 56.3 51.3 11.4 48.5 59.6 23.6

Level of Service D B B D E D B D E C

Approach Delay (s) 23.3 39.8 38.0 36.0

Approach LOS C D D D

Intersection Summary

HCM Average Control Delay 34.4 HCM Level of Service C

HCM Volume to Capacity ratio 0.77

Actuated Cycle Length (s) 118.6 Sum of lost time (s) 15.7

Intersection Capacity Utilization 81.1% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Sign Control Stop Stop Stop

Volume (vph) 1 39 44 28 21 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 42 48 30 23 0

Direction, Lane # EB 1 NB 1 SB 1

Volume Total (vph) 43 78 23

Volume Left (vph) 1 48 0

Volume Right (vph) 42 0 0

Hadj (s) -0.55 0.16 0.03

Departure Headway (s) 3.6 4.2 4.1

Degree Utilization, x 0.04 0.09 0.03

Capacity (veh/h) 975 845 862

Control Delay (s) 6.7 7.6 7.2

Approach Delay (s) 6.7 7.6 7.2

Approach LOS A A A

Intersection Summary

Delay 7.3

HCM Level of Service A

Intersection Capacity Utilization 21.2% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 7 5 0 0 1 47 1 25 0 35 10 6

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 8 5 0 0 1 51 1 27 0 38 11 7

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 13 52 28 55

Volume Left (vph) 8 0 1 38

Volume Right (vph) 0 51 0 7

Hadj (s) 0.15 -0.55 0.04 0.10

Departure Headway (s) 4.3 3.5 4.1 4.2

Degree Utilization, x 0.02 0.05 0.03 0.06

Capacity (veh/h) 818 988 846 848

Control Delay (s) 7.3 6.7 7.3 7.4

Approach Delay (s) 7.3 6.7 7.3 7.4

Approach LOS A A A A

Intersection Summary

Delay 7.2

HCM Level of Service A

Intersection Capacity Utilization 23.5% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 0 3 2 0 7 1 68 0 23 39 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 0 3 2 0 8 1 74 0 25 42 0

Pedestrians 3

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 176 168 45 175 168 74 42 74

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 176 168 45 175 168 74 42 74

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 100 100 100 100 99 100 98

cM capacity (veh/h) 770 712 1022 773 712 988 1567 1526

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 4 10 75 67

Volume Left 1 2 1 25

Volume Right 3 8 0 0

cSH 945 930 1567 1526

Volume to Capacity 0.00 0.01 0.00 0.02

Queue Length 95th (ft) 0 1 0 1

Control Delay (s) 8.8 8.9 0.1 2.8

Lane LOS A A A A

Approach Delay (s) 8.8 8.9 0.1 2.8

Approach LOS A A

Intersection Summary

Average Delay 2.1

Intersection Capacity Utilization 20.9% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 141 4 5 9 7 14 9 158 1 11 293 304

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 5.0 5.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.94 1.00 1.00 1.00 0.92

Flt Protected 0.95 0.99 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 1721 1756 3536 1770 3231

Flt Permitted 0.77 0.93 0.41 1.00 0.95 1.00

Satd. Flow (perm) 1422 1617 750 3536 1770 3231

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 153 4 5 10 8 15 10 172 1 12 318 330

RTOR Reduction (vph) 0 1 0 0 12 0 0 0 0 0 78 0

Lane Group Flow (vph) 0 161 0 0 21 0 10 173 0 12 570 0

Confl. Peds. (#/hr) 2 2 4 2 2 4

Turn Type Perm Perm Perm Prot

Protected Phases 8 8 6 5 5 6

Permitted Phases 8 8 6

Actuated Green, G (s) 21.8 21.8 86.5 86.5 8.7 99.2

Effective Green, g (s) 21.8 21.8 86.5 86.5 8.7 99.2

Actuated g/C Ratio 0.17 0.17 0.67 0.67 0.07 0.76

Clearance Time (s) 4.0 4.0 5.0 5.0 4.0

Vehicle Extension (s) 3.5 3.5 2.5 2.5 2.0

Lane Grp Cap (vph) 238 271 499 2353 118 2466

v/s Ratio Prot 0.05 0.01 c0.18

v/s Ratio Perm c0.11 0.01 0.01

v/c Ratio 0.68 0.08 0.02 0.07 0.10 0.23

Uniform Delay, d1 50.8 45.6 7.4 7.7 57.0 4.4

Progression Factor 1.00 1.00 0.81 0.82 1.34 0.30

Incremental Delay, d2 7.7 0.1 0.1 0.1 0.1 0.0

Delay (s) 58.5 45.7 6.0 6.3 76.2 1.3

Level of Service E D A A E A

Approach Delay (s) 58.5 45.7 6.3 2.7

Approach LOS E D A A

Intersection Summary

HCM Average Control Delay 13.4 HCM Level of Service B

HCM Volume to Capacity ratio 0.31

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 39.8% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 6 17 86 11 7 2 48 59 13 85 1

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 7 18 93 12 8 2 52 64 14 92 1

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 131

pX, platoon unblocked 0.99 0.99 0.99 0.99 0.99 0.99

vC, conflicting volume 223 242 94 233 210 84 93 116

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 211 230 94 220 198 70 93 103

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 99 98 87 98 99 100 99

cM capacity (veh/h) 717 656 962 703 684 983 1501 1475

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 25 113 118 108

Volume Left 0 93 2 14

Volume Right 18 8 64 1

cSH 858 714 1501 1475

Volume to Capacity 0.03 0.16 0.00 0.01

Queue Length 95th (ft) 2 14 0 1

Control Delay (s) 9.3 11.0 0.1 1.0

Lane LOS A B A A

Approach Delay (s) 9.3 11.0 0.1 1.0

Approach LOS A B

Intersection Summary

Average Delay 4.4

Intersection Capacity Utilization 31.0% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 11 4 4 4 4 10 13 70 8 8 47 24

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 12 4 4 4 4 11 14 76 9 9 51 26

Pedestrians 2

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 203 195 66 199 203 80 77 85

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 203 195 66 199 203 80 77 85

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 98 99 100 99 99 99 99 99

cM capacity (veh/h) 734 690 996 743 683 980 1521 1512

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 21 20 99 86

Volume Left 12 4 14 9

Volume Right 4 11 9 26

cSH 766 839 1521 1512

Volume to Capacity 0.03 0.02 0.01 0.01

Queue Length 95th (ft) 2 2 1 0

Control Delay (s) 9.8 9.4 1.1 0.8

Lane LOS A A A A

Approach Delay (s) 9.8 9.4 1.1 0.8

Approach LOS A A

Intersection Summary

Average Delay 2.5

Intersection Capacity Utilization 17.9% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 56 594 0 1 578 59 1 0 8 91 1 108

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.6 4.6 4.6 4.6 5.5 5.5 5.5

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.99 0.88 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1769 3539 1770 3483 1609 1768 1565

Flt Permitted 0.24 1.00 0.27 1.00 0.99 0.75 1.00

Satd. Flow (perm) 452 3539 511 3483 1599 1398 1565

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 61 646 0 1 628 64 1 0 9 99 1 117

RTOR Reduction (vph) 0 0 0 0 14 0 0 4 0 0 52 0

Lane Group Flow (vph) 61 646 0 1 678 0 0 6 0 99 66 0

Confl. Peds. (#/hr) 1 1 2 1 1 2

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 18.9 18.9 18.9 18.9 36.0 36.0 36.0

Effective Green, g (s) 18.9 18.9 18.9 18.9 36.0 36.0 36.0

Actuated g/C Ratio 0.29 0.29 0.29 0.29 0.55 0.55 0.55

Clearance Time (s) 4.6 4.6 4.6 4.6 5.5 5.5 5.5

Vehicle Extension (s) 3.5 3.5 3.5 3.5 4.0 4.0 4.0

Lane Grp Cap (vph) 131 1029 149 1013 886 774 867

v/s Ratio Prot 0.18 c0.19 0.04

v/s Ratio Perm 0.13 0.00 0.00 c0.07

v/c Ratio 0.47 0.63 0.01 0.67 0.01 0.13 0.08

Uniform Delay, d1 18.9 20.0 16.4 20.3 6.5 7.0 6.8

Progression Factor 0.84 0.83 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 2.4 1.0 0.0 1.8 0.0 0.3 0.2

Delay (s) 18.3 17.6 16.4 22.1 6.5 7.3 6.9

Level of Service B B B C A A A

Approach Delay (s) 17.7 22.0 6.5 7.1

Approach LOS B C A A

Intersection Summary

HCM Average Control Delay 18.1 HCM Level of Service B

HCM Volume to Capacity ratio 0.31

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.1

Intersection Capacity Utilization 57.8% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 34 386 144 142 439 81 127 196 78 190 359 27

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.96 1.00 0.98 1.00 0.96 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 3383 1770 3457 1770 3388 1770 3497

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1770 3383 1770 3457 1770 3388 1770 3497

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 37 420 157 154 477 88 138 213 85 207 390 29

RTOR Reduction (vph) 0 58 0 0 21 0 0 68 0 0 8 0

Lane Group Flow (vph) 37 519 0 154 544 0 138 230 0 207 411 0

Confl. Peds. (#/hr) 1 1 9 9

Turn Type Prot Prot Prot Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases

Actuated Green, G (s) 2.5 16.5 9.2 23.2 7.4 13.0 10.3 15.9

Effective Green, g (s) 2.5 16.5 9.2 23.2 7.4 13.0 10.3 15.9

Actuated g/C Ratio 0.04 0.25 0.14 0.36 0.11 0.20 0.16 0.24

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 68 859 251 1234 202 678 280 855

v/s Ratio Prot 0.02 c0.15 c0.09 0.16 0.08 0.07 c0.12 c0.12

v/s Ratio Perm

v/c Ratio 0.54 0.60 0.61 0.44 0.68 0.34 0.74 0.48

Uniform Delay, d1 30.7 21.4 26.2 16.0 27.7 22.3 26.1 21.0

Progression Factor 1.00 1.00 1.67 0.32 1.03 1.05 1.00 1.00

Incremental Delay, d2 8.6 1.2 4.1 0.2 9.2 1.4 9.8 1.9

Delay (s) 39.3 22.6 47.9 5.3 37.6 24.9 35.9 22.9

Level of Service D C D A D C D C

Approach Delay (s) 23.6 14.4 28.9 27.2

Approach LOS C B C C

Intersection Summary

HCM Average Control Delay 22.8 HCM Level of Service C

HCM Volume to Capacity ratio 0.61

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 56.9% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 0 0 412 0 0 0 0 0 1003 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3

Lane Util. Factor 0.95 0.95

Frt 1.00 1.00

Flt Protected 1.00 1.00

Satd. Flow (prot) 3539 3539

Flt Permitted 1.00 1.00

Satd. Flow (perm) 3539 3539

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 0 0 0 448 0 0 0 0 0 1090 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 0 0 0 448 0 0 0 0 0 1090 0

Turn Type

Protected Phases 6 4

Permitted Phases

Actuated Green, G (s) 64.2 55.2

Effective Green, g (s) 64.2 55.2

Actuated g/C Ratio 0.49 0.42

Clearance Time (s) 5.3 5.3

Vehicle Extension (s) 5.0 5.0

Lane Grp Cap (vph) 1748 1503

v/s Ratio Prot c0.13 c0.31

v/s Ratio Perm

v/c Ratio 0.26 0.73

Uniform Delay, d1 19.1 31.1

Progression Factor 0.50 1.00

Incremental Delay, d2 0.3 2.2

Delay (s) 9.8 33.3

Level of Service A C

Approach Delay (s) 0.0 9.8 0.0 33.3

Approach LOS A A A C

Intersection Summary

HCM Average Control Delay 26.4 HCM Level of Service C

HCM Volume to Capacity ratio 0.47

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 10.6

Intersection Capacity Utilization 46.6% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 0 507 0 0 1022 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3

Lane Util. Factor 0.95 0.97

Frt 1.00 1.00

Flt Protected 1.00 0.95

Satd. Flow (prot) 3539 3433

Flt Permitted 1.00 0.95

Satd. Flow (perm) 3539 3433

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 551 0 0 1111 0

RTOR Reduction (vph) 0 0 0 0 167 0

Lane Group Flow (vph) 0 551 0 0 944 0

Turn Type

Protected Phases 2 4

Permitted Phases

Actuated Green, G (s) 70.5 48.9

Effective Green, g (s) 70.5 48.9

Actuated g/C Ratio 0.54 0.38

Clearance Time (s) 5.3 5.3

Vehicle Extension (s) 5.0 5.0

Lane Grp Cap (vph) 1919 1291

v/s Ratio Prot c0.16 c0.27

v/s Ratio Perm

v/c Ratio 0.29 0.73

Uniform Delay, d1 16.1 34.9

Progression Factor 0.55 0.07

Incremental Delay, d2 0.3 2.3

Delay (s) 9.3 4.8

Level of Service A A

Approach Delay (s) 9.3 0.0 4.8

Approach LOS A A A

Intersection Summary

HCM Average Control Delay 6.3 HCM Level of Service A

HCM Volume to Capacity ratio 0.47

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 10.6

Intersection Capacity Utilization 52.0% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 9 1392 131 145 747 49 26 46 156 178 279 44

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.6 5.3 4.6 5.3 4.6 5.0 5.0 4.6 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3486 1770 3502 1770 1803 1563 1770 1863 1561

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3486 1770 3502 1770 1803 1563 1770 1863 1561

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 10 1513 142 158 812 53 28 50 170 193 303 48

RTOR Reduction (vph) 0 5 0 0 3 0 0 0 78 0 0 25

Lane Group Flow (vph) 10 1650 0 158 862 0 28 50 92 193 303 23

Confl. Peds. (#/hr) 1 2 2 1 2 1 1 2

Bus Blockages (#/hr) 0 0 0 0 0 0 0 8 0 0 0 0

Turn Type Prot Prot Prot Perm Prot Perm

Protected Phases 5 2 1 6 3 8 7 4

Permitted Phases 8 4

Actuated Green, G (s) 1.4 57.1 20.3 76.0 3.2 20.7 20.7 12.4 29.9 29.9

Effective Green, g (s) 1.4 57.1 20.3 76.0 3.2 20.7 20.7 12.4 29.9 29.9

Actuated g/C Ratio 0.01 0.44 0.16 0.58 0.02 0.16 0.16 0.10 0.23 0.23

Clearance Time (s) 4.6 5.3 4.6 5.3 4.6 5.0 5.0 4.6 5.0 5.0

Vehicle Extension (s) 2.5 5.0 2.5 5.0 2.5 5.0 5.0 3.0 5.0 5.0

Lane Grp Cap (vph) 19 1531 276 2047 44 287 249 169 428 359

v/s Ratio Prot 0.01 c0.47 c0.09 0.25 0.02 0.03 c0.11 c0.16

v/s Ratio Perm 0.06 0.01

v/c Ratio 0.53 1.08 0.57 0.42 0.64 0.17 0.37 1.14 0.71 0.07

Uniform Delay, d1 64.0 36.5 50.8 14.9 62.8 47.3 48.8 58.8 46.0 39.1

Progression Factor 1.16 0.70 0.91 0.80 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 17.1 46.2 2.2 0.6 23.4 0.6 1.9 112.5 6.6 0.2

Delay (s) 91.2 71.8 48.3 12.6 86.2 47.9 50.7 171.3 52.6 39.3

Level of Service F E D B F D D F D D

Approach Delay (s) 72.0 18.1 54.2 93.6

Approach LOS E B D F

Intersection Summary

HCM Average Control Delay 58.2 HCM Level of Service E

HCM Volume to Capacity ratio 0.90

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 14.5

Intersection Capacity Utilization 85.0% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 0 1079 856 0 279 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3 5.0

Lane Util. Factor 0.95 0.95 0.97

Frpb, ped/bikes 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 1.00 1.00

Flt Protected 1.00 1.00 0.95

Satd. Flow (prot) 3539 3539 3433

Flt Permitted 1.00 1.00 0.95

Satd. Flow (perm) 3539 3539 3433

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 1173 930 0 303 0

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 0 1173 930 0 303 0

Confl. Peds. (#/hr) 1

Turn Type

Protected Phases 2 6 4

Permitted Phases

Actuated Green, G (s) 43.6 43.6 11.1

Effective Green, g (s) 43.6 43.6 11.1

Actuated g/C Ratio 0.67 0.67 0.17

Clearance Time (s) 5.3 5.3 5.0

Vehicle Extension (s) 5.0 5.0 3.0

Lane Grp Cap (vph) 2374 2374 586

v/s Ratio Prot c0.33 0.26 c0.09

v/s Ratio Perm

v/c Ratio 0.49 0.39 0.52

Uniform Delay, d1 5.3 4.8 24.5

Progression Factor 0.72 1.00 1.00

Incremental Delay, d2 0.2 0.5 0.8

Delay (s) 4.0 5.3 25.3

Level of Service A A C

Approach Delay (s) 4.0 5.3 25.3

Approach LOS A A C

Intersection Summary

HCM Average Control Delay 7.2 HCM Level of Service A

HCM Volume to Capacity ratio 0.50

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.3

Intersection Capacity Utilization 46.4% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 30 51 12 584 1691 40

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 33 55 13 635 1838 43

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 2182 919 1882

vC1, stage 1 conf vol 1838

vC2, stage 2 conf vol 343

vCu, unblocked vol 2182 919 1882

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s) 5.8

tF (s) 3.5 3.3 2.2

p0 queue free % 70 80 96

cM capacity (veh/h) 108 273 315

Direction, Lane # EB 1 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3

Volume Total 88 13 317 317 919 919 43

Volume Left 33 13 0 0 0 0 0

Volume Right 55 0 0 0 0 0 43

cSH 175 315 1700 1700 1700 1700 1700

Volume to Capacity 0.50 0.04 0.19 0.19 0.54 0.54 0.03

Queue Length 95th (ft) 62 3 0 0 0 0 0

Control Delay (s) 44.9 16.9 0.0 0.0 0.0 0.0 0.0

Lane LOS E C

Approach Delay (s) 44.9 0.3 0.0

Approach LOS E

Intersection Summary

Average Delay 1.6

Intersection Capacity Utilization 58.2% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 134 339 71 176 133 74 14 340 108 123 1333 179

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 11 11 11 11 11 11 13 15 11 13

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 0.97 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3433 1711 3421 1508 1711 3421 1590 1947 3421 1585

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3433 1711 3421 1508 1711 3421 1590 1947 3421 1585

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 146 368 77 191 145 80 15 370 117 134 1449 195

RTOR Reduction (vph) 0 14 0 0 0 67 0 0 64 0 0 41

Lane Group Flow (vph) 146 431 0 191 145 13 15 370 53 134 1449 154

Confl. Peds. (#/hr) 2 9 9 2 12 12 12 12

Turn Type Prot Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 14.1 20.6 15.0 21.5 21.5 2.8 59.3 59.3 13.1 69.6 69.6

Effective Green, g (s) 14.1 20.6 15.0 21.5 21.5 2.8 59.3 59.3 13.1 69.6 69.6

Actuated g/C Ratio 0.11 0.16 0.12 0.17 0.17 0.02 0.46 0.46 0.10 0.54 0.54

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 3.0 2.0 2.0 2.5 3.5 3.5 2.5 3.5 3.5

Lane Grp Cap (vph) 192 544 197 566 249 37 1561 725 196 1832 849

v/s Ratio Prot 0.08 c0.13 c0.11 0.04 0.01 0.11 c0.07 c0.42

v/s Ratio Perm 0.01 0.03 0.10

v/c Ratio 0.76 0.79 0.97 0.26 0.05 0.41 0.24 0.07 0.68 0.79 0.18

Uniform Delay, d1 56.3 52.6 57.3 47.3 45.7 62.8 21.6 19.9 56.4 24.3 15.5

Progression Factor 1.00 0.99 0.66 0.91 2.43 1.02 0.79 0.41 1.00 1.00 1.00

Incremental Delay, d2 14.7 7.2 54.2 0.1 0.0 5.1 0.4 0.2 8.7 3.6 0.5

Delay (s) 71.1 59.3 92.2 43.1 111.0 69.3 17.4 8.4 65.1 27.9 16.0

Level of Service E E F D F E B A E C B

Approach Delay (s) 62.2 78.7 16.8 29.4

Approach LOS E E B C

Intersection Summary

HCM Average Control Delay 39.6 HCM Level of Service D

HCM Volume to Capacity ratio 0.83

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 22.0

Intersection Capacity Utilization 84.1% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

41: N 185th St & SR 99 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 3 Synchro 7 -  Report

David Evans and Associates, Inc. Page 42

Movement EBL EBT EBR WBL WBT WBR WBR2 NBL2 NBL NBT NBR SBL

Lane Configurations

Volume (vph) 68 327 429 110 179 35 17 156 30 393 42 49

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00

Frt 1.00 1.00 0.85 1.00 0.97 1.00 1.00 0.85 1.00

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Satd. Flow (prot) 1593 3185 1425 1593 3079 1593 3185 1425 1593

Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Satd. Flow (perm) 1593 3185 1425 1593 3079 1593 3185 1425 1593

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 74 355 466 120 195 38 18 170 33 427 46 53

RTOR Reduction (vph) 0 0 122 0 5 0 0 0 0 0 23 0

Lane Group Flow (vph) 74 355 344 120 246 0 0 0 203 427 23 53

Turn Type Prot Perm Prot Prot Prot Perm Prot

Protected Phases 7 4 3 8 5 5 2 1

Permitted Phases 4 2

Actuated Green, G (s) 7.0 29.0 29.0 7.0 29.0 14.0 64.8 64.8 7.2

Effective Green, g (s) 7.0 29.0 29.0 7.0 29.0 14.0 64.8 64.8 7.2

Actuated g/C Ratio 0.05 0.22 0.22 0.05 0.22 0.11 0.50 0.50 0.06

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 2.0 6.0 6.0 2.0

Lane Grp Cap (vph) 86 711 318 86 687 172 1588 710 88

v/s Ratio Prot 0.05 0.11 c0.08 0.08 c0.13 0.13 0.03

v/s Ratio Perm c0.24 0.02

v/c Ratio 0.86 0.50 1.08 1.40 0.36 1.18 0.27 0.03 0.60

Uniform Delay, d1 61.0 44.2 50.5 61.5 42.6 58.0 18.9 16.6 60.0

Progression Factor 1.04 0.79 0.82 0.93 0.97 0.72 1.19 2.45 1.18

Incremental Delay, d2 52.5 0.5 73.1 233.2 0.3 123.7 0.4 0.1 6.1

Delay (s) 116.2 35.5 114.7 290.5 41.9 165.7 22.9 40.7 77.2

Level of Service F D F F D F C D E

Approach Delay (s) 83.4 122.3 67.0

Approach LOS F F E

Intersection Summary

HCM Average Control Delay 83.8 HCM Level of Service F

HCM Volume to Capacity ratio 1.13

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 22.0

Intersection Capacity Utilization 94.9% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBT SBR SBR2 SER2

Lane Configurations

Volume (vph) 1448 73 7 0

Ideal Flow (vphpl) 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0

Lane Util. Factor 0.95 1.00

Frt 1.00 0.85

Flt Protected 1.00 1.00

Satd. Flow (prot) 3185 1425

Flt Permitted 1.00 1.00

Satd. Flow (perm) 3185 1425

Peak-hour factor, PHF 0.92 0.92 0.92 0.92

Adj. Flow (vph) 1574 79 8 0

RTOR Reduction (vph) 0 3 0 0

Lane Group Flow (vph) 1574 84 0 0

Turn Type Prot custom

Protected Phases 6 6

Permitted Phases 4

Actuated Green, G (s) 58.0 58.0

Effective Green, g (s) 58.0 58.0

Actuated g/C Ratio 0.45 0.45

Clearance Time (s) 5.0 5.0

Vehicle Extension (s) 4.0 4.0

Lane Grp Cap (vph) 1421 636

v/s Ratio Prot c0.49 0.06

v/s Ratio Perm

v/c Ratio 1.11 0.13

Uniform Delay, d1 36.0 21.2

Progression Factor 0.81 0.61

Incremental Delay, d2 57.1 0.3

Delay (s) 86.2 13.2

Level of Service F B

Approach Delay (s) 82.2

Approach LOS F

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 33 260 58 345 203 149 14 500 120 230 1642 35

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 6.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 0.97 0.95 1.00 1.00 0.95 1.00 0.97 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.97 1.00 1.00 0.98 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 2976 3090 3079 1388 1593 3079 1396 3090 3079 1403

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1593 2976 3090 3079 1388 1593 3079 1396 3090 3079 1403

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 36 283 63 375 221 162 15 543 130 250 1785 38

RTOR Reduction (vph) 0 16 0 0 0 124 0 0 59 0 0 17

Lane Group Flow (vph) 36 330 0 375 221 38 15 543 71 250 1785 21

Confl. Peds. (#/hr) 12 18 18 12 2 9 9 2

Turn Type Prot Prot Perm Prot pm+ov Prot Perm

Protected Phases 7 4 3 8 5 2 3 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 4.2 23.0 12.0 30.8 30.8 2.4 59.0 71.0 14.0 70.6 70.6

Effective Green, g (s) 4.2 23.0 12.0 30.8 30.8 2.4 59.0 71.0 14.0 70.6 70.6

Actuated g/C Ratio 0.03 0.18 0.09 0.24 0.24 0.02 0.45 0.55 0.11 0.54 0.54

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 6.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.5 3.5 3.5 1.5 4.0 3.5 1.5 4.0 4.0

Lane Grp Cap (vph) 51 527 285 729 329 29 1397 762 333 1672 762

v/s Ratio Prot 0.02 c0.11 c0.12 0.07 0.01 0.18 0.01 c0.08 c0.58

v/s Ratio Perm 0.03 0.04 0.01

v/c Ratio 0.71 0.63 1.32 0.30 0.12 0.52 0.39 0.09 0.75 1.07 0.03

Uniform Delay, d1 62.3 49.5 59.0 40.8 38.9 63.2 23.5 14.1 56.3 29.7 13.8

Progression Factor 1.03 0.96 0.98 0.58 0.58 1.01 1.46 3.39 1.28 0.41 0.17

Incremental Delay, d2 35.8 2.3 164.6 0.3 0.2 6.2 0.8 0.1 0.8 31.9 0.0

Delay (s) 100.1 49.8 222.7 23.8 22.6 70.1 35.1 47.8 72.6 43.9 2.3

Level of Service F D F C C E D D E D A

Approach Delay (s) 54.6 122.0 38.3 46.6

Approach LOS D F D D

Intersection Summary

HCM Average Control Delay 60.6 HCM Level of Service E

HCM Volume to Capacity ratio 1.01

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 22.0

Intersection Capacity Utilization 100.8% ICU Level of Service G

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 88 26 134 12 48 4 169 601 6 10 1850 251

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 4.0 6.0 4.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 0.97 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.98 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.87 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1588 1395 1590 1601 3090 3079 1355 1593 3079 1395

Flt Permitted 0.56 1.00 0.43 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 933 1395 716 1601 3090 3079 1355 1593 3079 1395

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 96 28 146 13 52 4 184 653 7 11 2011 273

RTOR Reduction (vph) 0 121 0 0 3 0 0 0 2 0 0 62

Lane Group Flow (vph) 96 53 0 13 53 0 184 653 5 11 2011 211

Confl. Peds. (#/hr) 5 5 5 5 4 6 6 4

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 17.9 13.3 11.9 10.3 7.0 92.5 92.5 2.6 88.1 88.1

Effective Green, g (s) 17.9 13.3 11.9 10.3 7.0 92.5 92.5 2.6 88.1 88.1

Actuated g/C Ratio 0.14 0.10 0.09 0.08 0.05 0.71 0.71 0.02 0.68 0.68

Clearance Time (s) 4.0 6.0 4.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 2.0 3.0 2.0 2.0 3.0 3.0 2.0 3.0 3.0

Lane Grp Cap (vph) 152 143 76 127 166 2191 964 32 2087 945

v/s Ratio Prot c0.02 0.04 0.00 0.03 c0.06 c0.21 0.01 c0.65

v/s Ratio Perm c0.06 0.01 0.00 0.15

v/c Ratio 0.63 0.37 0.17 0.42 1.11 0.30 0.01 0.34 0.96 0.22

Uniform Delay, d1 52.6 54.4 54.1 57.0 61.5 6.9 5.4 62.9 19.5 8.0

Progression Factor 1.14 1.61 1.00 1.00 0.99 0.77 0.84 1.25 0.23 0.07

Incremental Delay, d2 8.3 0.6 1.1 0.8 99.5 0.3 0.0 1.3 8.4 0.3

Delay (s) 68.4 88.2 55.2 57.8 160.6 5.6 4.5 79.9 13.0 0.8

Level of Service E F E E F A A E B A

Approach Delay (s) 81.2 57.3 39.4 11.8

Approach LOS F E D B

Intersection Summary

HCM Average Control Delay 24.8 HCM Level of Service C

HCM Volume to Capacity ratio 0.96

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 23.0

Intersection Capacity Utilization 89.6% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 152 119 31 137 166 150 16 478 54 99 1489 5

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.97 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 0.98 1.00 1.00 0.97 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 3090 1676 1402 1593 3185 1403 1593 3185 1385 1593 3185 1399

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 3090 1676 1402 1593 3185 1403 1593 3185 1385 1593 3185 1399

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 165 129 34 149 180 163 17 520 59 108 1618 5

RTOR Reduction (vph) 0 0 30 0 0 142 0 0 26 0 0 1

Lane Group Flow (vph) 165 129 4 149 180 21 17 520 33 108 1618 4

Confl. Peds. (#/hr) 3 3 3 3 4 3 3 4

Turn Type Prot Perm Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 8.8 14.4 14.4 11.0 16.6 16.6 2.4 71.8 71.8 12.8 82.2 82.2

Effective Green, g (s) 8.8 14.4 14.4 11.0 16.6 16.6 2.4 71.8 71.8 12.8 82.2 82.2

Actuated g/C Ratio 0.07 0.11 0.11 0.08 0.13 0.13 0.02 0.55 0.55 0.10 0.63 0.63

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 3.0 3.0 2.0 3.0 3.0

Lane Grp Cap (vph) 209 186 155 135 407 179 29 1759 765 157 2014 885

v/s Ratio Prot 0.05 c0.08 c0.09 0.06 0.01 0.16 c0.07 c0.51

v/s Ratio Perm 0.00 0.01 0.02 0.00

v/c Ratio 0.79 0.69 0.02 1.10 0.44 0.12 0.59 0.30 0.04 0.69 0.80 0.00

Uniform Delay, d1 59.7 55.7 51.5 59.5 52.4 50.2 63.3 15.6 13.3 56.7 17.9 8.8

Progression Factor 1.08 0.90 0.80 1.00 1.00 1.00 1.52 0.30 0.09 1.23 0.21 0.06

Incremental Delay, d2 16.5 8.7 0.0 108.0 0.3 0.1 16.0 0.4 0.1 4.2 1.5 0.0

Delay (s) 80.7 58.9 41.2 167.5 52.7 50.3 112.4 5.0 1.3 73.6 5.2 0.5

Level of Service F E D F D D F A A E A A

Approach Delay (s) 68.0 86.7 7.7 9.4

Approach LOS E F A A

Intersection Summary

HCM Average Control Delay 27.3 HCM Level of Service C

HCM Volume to Capacity ratio 0.83

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 83.6% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 54 481 57 223 354 148 44 415 148 425 1187 53

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.98 1.00 1.00 0.97 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3468 1770 3539 1552 1770 3539 1534 1770 3539 1530

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3468 1770 3539 1552 1770 3539 1534 1770 3539 1530

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 59 523 62 242 385 161 48 451 161 462 1290 58

RTOR Reduction (vph) 0 7 0 0 0 113 0 0 126 0 0 30

Lane Group Flow (vph) 59 578 0 242 385 48 48 451 35 462 1290 28

Confl. Peds. (#/hr) 6 19 19 6 12 13 13 12

Turn Type Prot Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 7.0 25.9 19.7 38.6 38.6 5.6 28.1 28.1 36.3 58.8 58.8

Effective Green, g (s) 7.0 25.9 19.7 38.6 38.6 5.6 28.1 28.1 36.3 58.8 58.8

Actuated g/C Ratio 0.05 0.20 0.15 0.30 0.30 0.04 0.22 0.22 0.28 0.45 0.45

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 4.0 2.0 2.0 2.0 6.0 6.0 5.0 6.0 6.0

Lane Grp Cap (vph) 95 691 268 1051 461 76 765 332 494 1601 692

v/s Ratio Prot 0.03 c0.17 c0.14 0.11 0.03 0.13 c0.26 c0.36

v/s Ratio Perm 0.03 0.02 0.02

v/c Ratio 0.62 0.84 0.90 0.37 0.10 0.63 0.59 0.10 0.94 0.81 0.04

Uniform Delay, d1 60.2 50.0 54.2 36.1 33.2 61.2 45.8 40.9 45.7 30.7 19.9

Progression Factor 1.32 0.93 1.00 1.00 1.00 1.04 0.73 0.30 0.87 0.58 0.27

Incremental Delay, d2 11.2 8.1 31.3 0.1 0.0 11.5 3.2 0.6 18.0 2.7 0.1

Delay (s) 90.8 54.4 85.5 36.1 33.2 74.9 36.6 12.8 57.8 20.6 5.5

Level of Service F D F D C E D B E C A

Approach Delay (s) 57.8 50.7 33.6 29.6

Approach LOS E D C C

Intersection Summary

HCM Average Control Delay 39.2 HCM Level of Service D

HCM Volume to Capacity ratio 0.85

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 92.5% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 71 464 74 172 310 69 32 427 136 115 1232 72

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.98 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.97 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1770 3455 1770 3398 1770 3539 1557 1770 3501

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1770 3455 1770 3398 1770 3539 1557 1770 3501

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 77 504 80 187 337 75 35 464 148 125 1339 78

RTOR Reduction (vph) 0 10 0 0 15 0 0 0 84 0 3 0

Lane Group Flow (vph) 77 574 0 187 397 0 35 464 64 125 1414 0

Confl. Peds. (#/hr) 25 5 5 25 14 2 2 14

Turn Type Prot Prot Prot Perm Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 2

Actuated Green, G (s) 8.9 26.0 17.5 34.6 3.9 56.6 56.6 13.9 66.6

Effective Green, g (s) 8.9 26.0 17.5 34.6 3.9 56.6 56.6 13.9 66.6

Actuated g/C Ratio 0.07 0.20 0.13 0.27 0.03 0.44 0.44 0.11 0.51

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 121 691 238 904 53 1541 678 189 1794

v/s Ratio Prot 0.04 c0.17 c0.11 0.12 0.02 0.13 c0.07 c0.40

v/s Ratio Perm 0.04

v/c Ratio 0.64 0.83 0.79 0.44 0.66 0.30 0.10 0.66 0.79

Uniform Delay, d1 59.0 49.9 54.4 39.6 62.4 23.8 21.6 55.8 25.9

Progression Factor 1.00 1.00 1.10 1.06 1.00 1.00 1.00 1.08 0.53

Incremental Delay, d2 10.5 8.4 14.6 0.3 26.8 0.5 0.3 4.9 2.1

Delay (s) 69.4 58.3 74.7 42.3 89.1 24.4 21.9 65.0 15.9

Level of Service E E E D F C C E B

Approach Delay (s) 59.6 52.4 27.3 19.9

Approach LOS E D C B

Intersection Summary

HCM Average Control Delay 34.5 HCM Level of Service C

HCM Volume to Capacity ratio 0.80

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 77.9% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 449 549 253 605 0 0 0 0 84 2 341

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 11 11 12 12 12 12 12 11 12

Total Lost time (s) 5.0 5.0 4.6 5.0 5.0 5.0

Lane Util. Factor 0.91 1.00 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 0.97 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 4916 1535 1711 3421 1717 1583

Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 4916 1535 1711 3421 1717 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 488 597 275 658 0 0 0 0 91 2 371

RTOR Reduction (vph) 0 0 337 0 0 0 0 0 0 0 0 280

Lane Group Flow (vph) 0 488 260 275 658 0 0 0 0 0 93 91

Confl. Peds. (#/hr) 5 4

Turn Type Perm Prot Perm Perm

Protected Phases 2 1 6 4

Permitted Phases 2 4 4

Actuated Green, G (s) 56.7 56.7 26.7 28.9 32.0 32.0

Effective Green, g (s) 56.7 56.7 26.7 28.9 32.0 32.0

Actuated g/C Ratio 0.44 0.44 0.21 0.22 0.25 0.25

Clearance Time (s) 5.0 5.0 4.6 5.0 5.0 5.0

Vehicle Extension (s) 4.0 4.0 4.5 4.0 5.0 5.0

Lane Grp Cap (vph) 2144 669 351 761 423 390

v/s Ratio Prot 0.10 0.16 c0.19

v/s Ratio Perm c0.17 0.05 c0.06

v/c Ratio 0.23 0.39 0.78 0.86 0.22 0.23

Uniform Delay, d1 22.9 24.9 48.9 48.7 39.1 39.2

Progression Factor 1.00 2.53 0.44 0.46 1.00 1.00

Incremental Delay, d2 0.2 1.6 7.8 6.7 0.6 0.6

Delay (s) 23.1 64.6 29.4 29.2 39.6 39.8

Level of Service C E C C D D

Approach Delay (s) 46.0 29.3 0.0 39.8

Approach LOS D C A D

Intersection Summary

HCM Average Control Delay 38.5 HCM Level of Service D

HCM Volume to Capacity ratio 0.47

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 95.7% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 207 415 50 0 284 102 281 114 215 107 210 31

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 0.95 0.95 1.00 0.91 0.91 0.91 0.91

Frpb, ped/bikes 1.00 1.00 0.99 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.99 1.00 0.85 1.00 0.92 1.00 0.98

Flt Protected 0.98 1.00 1.00 0.95 0.99 0.95 1.00

Satd. Flow (prot) 3441 3539 1561 1610 3067 1610 3314

Flt Permitted 0.75 1.00 1.00 0.95 0.99 0.95 1.00

Satd. Flow (perm) 2605 3539 1561 1610 3067 1610 3314

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 225 451 54 0 309 111 305 124 234 116 228 34

RTOR Reduction (vph) 0 9 0 0 0 75 0 176 0 0 16 0

Lane Group Flow (vph) 0 721 0 0 309 36 229 258 0 104 258 0

Confl. Peds. (#/hr) 2 2 2 2 2 1 1 2

Turn Type Perm Perm Split Split

Protected Phases 4 8 2 2 6 6

Permitted Phases 4 8

Actuated Green, G (s) 21.0 21.0 21.0 16.0 16.0 16.0 16.0

Effective Green, g (s) 21.0 21.0 21.0 16.0 16.0 16.0 16.0

Actuated g/C Ratio 0.32 0.32 0.32 0.25 0.25 0.25 0.25

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 842 1143 504 396 755 396 816

v/s Ratio Prot 0.09 c0.14 0.08 0.06 c0.08

v/s Ratio Perm c0.28 0.02

v/c Ratio 0.86 0.27 0.07 0.58 0.34 0.26 0.32

Uniform Delay, d1 20.6 16.3 15.2 21.5 20.2 19.7 20.0

Progression Factor 0.91 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 8.4 0.6 0.3 6.0 1.2 1.6 1.0

Delay (s) 27.1 16.9 15.5 27.6 21.4 21.4 21.0

Level of Service C B B C C C C

Approach Delay (s) 27.1 16.5 23.5 21.1

Approach LOS C B C C

Intersection Summary

HCM Average Control Delay 23.0 HCM Level of Service C

HCM Volume to Capacity ratio 0.61

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 72.4% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

49: NW 200th St & 8th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 3 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 16 7 122 4 9 1 70 196 1 3 322 31

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 17 8 133 4 10 1 76 213 1 3 350 34

Pedestrians 3 2 15

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 748 745 385 893 761 216 387 216

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 748 745 385 893 761 216 387 216

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 94 98 80 98 97 100 93 100

cM capacity (veh/h) 302 318 653 191 311 823 1169 1351

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 158 15 290 387

Volume Left 17 4 76 3

Volume Right 133 1 1 34

cSH 554 274 1169 1351

Volume to Capacity 0.28 0.06 0.07 0.00

Queue Length 95th (ft) 29 4 5 0

Control Delay (s) 14.1 18.9 2.6 0.1

Lane LOS B C A A

Approach Delay (s) 14.1 18.9 2.6 0.1

Approach LOS B C

Intersection Summary

Average Delay 3.9

Intersection Capacity Utilization 55.1% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

50: NW 200th St & 3rd Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 3 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 11 4 60 8 22 2 80 66 32 189 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 12 4 65 9 24 2 87 72 35 205 0

Pedestrians 6 1 2

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 1 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 438 445 211 414 409 126 211 160

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 438 445 211 414 409 126 211 160

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 98 99 88 98 97 100 98

cM capacity (veh/h) 493 492 825 523 515 922 1352 1418

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 17 98 161 240

Volume Left 1 65 2 35

Volume Right 4 24 72 0

cSH 547 584 1352 1418

Volume to Capacity 0.03 0.17 0.00 0.02

Queue Length 95th (ft) 2 15 0 2

Control Delay (s) 11.8 12.4 0.1 1.3

Lane LOS B B A A

Approach Delay (s) 11.8 12.4 0.1 1.3

Approach LOS B B

Intersection Summary

Average Delay 3.4

Intersection Capacity Utilization 42.5% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

51: NW 200th St & Fremont Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 3 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 8 73 23 12 32 11 26 74 29 14 225 24

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 9 79 25 13 35 12 28 80 32 15 245 26

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 113 60 140 286

Volume Left (vph) 9 13 28 15

Volume Right (vph) 25 12 32 26

Hadj (s) -0.08 -0.04 -0.06 -0.01

Departure Headway (s) 4.9 5.0 4.6 4.5

Degree Utilization, x 0.15 0.08 0.18 0.36

Capacity (veh/h) 669 644 736 764

Control Delay (s) 8.8 8.5 8.6 10.0

Approach Delay (s) 8.8 8.5 8.6 10.0

Approach LOS A A A A

Intersection Summary

Delay 9.3

HCM Level of Service A

Intersection Capacity Utilization 29.1% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

52: N 200th St & SR 99 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 3 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 43 133 32 70 47 30 16 428 50 47 1623 41

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.98 1.00 1.00 0.91

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.94 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1760 1741 1765 1678 1770 3421 1547 1770 3421 1446

Flt Permitted 0.56 1.00 0.47 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1035 1741 872 1678 1770 3421 1547 1770 3421 1446

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 47 145 35 76 51 33 17 465 54 51 1764 45

RTOR Reduction (vph) 0 8 0 0 20 0 0 0 21 0 0 16

Lane Group Flow (vph) 47 172 0 76 64 0 17 465 33 51 1764 29

Confl. Peds. (#/hr) 9 6 6 9 21 1 1 21

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 26.6 18.6 20.2 15.4 2.4 79.5 79.5 7.1 84.2 84.2

Effective Green, g (s) 26.6 18.6 20.2 15.4 2.4 79.5 79.5 7.1 84.2 84.2

Actuated g/C Ratio 0.20 0.14 0.16 0.12 0.02 0.61 0.61 0.05 0.65 0.65

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 3.5 3.0 3.5 2.0 4.0 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 256 249 168 199 33 2092 946 97 2216 937

v/s Ratio Prot 0.01 c0.10 c0.02 0.04 0.01 0.14 c0.03 c0.52

v/s Ratio Perm 0.03 0.05 0.02 0.02

v/c Ratio 0.18 0.69 0.45 0.32 0.52 0.22 0.03 0.53 0.80 0.03

Uniform Delay, d1 42.3 53.0 48.6 52.5 63.2 11.4 10.0 59.8 16.7 8.2

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.23 0.32 0.15

Incremental Delay, d2 0.1 8.3 1.9 1.1 5.5 0.2 0.1 4.5 2.1 0.0

Delay (s) 42.4 61.3 50.6 53.6 68.8 11.6 10.1 78.1 7.5 1.3

Level of Service D E D D E B B E A A

Approach Delay (s) 57.4 52.2 13.3 9.3

Approach LOS E D B A

Intersection Summary

HCM Average Control Delay 16.4 HCM Level of Service B

HCM Volume to Capacity ratio 0.77

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 76.1% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

53: NW 195th St & 8th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 3 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 0 3 42 0 35 0 187 108 59 404 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 0 3 46 0 38 0 203 117 64 439 0

Pedestrians 4 4

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 871 892 447 837 833 262 443 321

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 871 892 447 837 833 262 443 321

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 100 99 83 100 95 100 95

cM capacity (veh/h) 246 266 607 272 288 777 1113 1239

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 4 84 321 503

Volume Left 1 46 0 64

Volume Right 3 38 117 0

cSH 444 386 1113 1239

Volume to Capacity 0.01 0.22 0.00 0.05

Queue Length 95th (ft) 1 20 0 4

Control Delay (s) 13.2 16.9 0.0 1.5

Lane LOS B C A

Approach Delay (s) 13.2 16.9 0.0 1.5

Approach LOS B C

Intersection Summary

Average Delay 2.5

Intersection Capacity Utilization 59.8% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 43 93 51 46 47 28 20 112 22 89 215 22

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 47 101 55 50 51 30 22 122 24 97 234 24

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 203 132 167 354

Volume Left (vph) 47 50 22 97

Volume Right (vph) 55 30 24 24

Hadj (s) -0.08 -0.03 -0.03 0.05

Departure Headway (s) 5.5 5.6 5.4 5.2

Degree Utilization, x 0.31 0.21 0.25 0.51

Capacity (veh/h) 601 566 603 660

Control Delay (s) 10.9 10.1 10.2 13.4

Approach Delay (s) 10.9 10.1 10.2 13.4

Approach LOS B B B B

Intersection Summary

Delay 11.7

HCM Level of Service B

Intersection Capacity Utilization 49.1% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 86 68 99 48 75 10 64 112 8 13 314 83

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 93 74 108 52 82 11 70 122 9 14 341 90

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 275 145 200 446

Volume Left (vph) 93 52 70 14

Volume Right (vph) 108 11 9 90

Hadj (s) -0.13 0.06 0.08 -0.08

Departure Headway (s) 6.0 6.5 6.1 5.6

Degree Utilization, x 0.46 0.26 0.34 0.69

Capacity (veh/h) 542 473 525 623

Control Delay (s) 13.9 11.7 12.3 19.8

Approach Delay (s) 13.9 11.7 12.3 19.8

Approach LOS B B B C

Intersection Summary

Delay 15.8

HCM Level of Service C

Intersection Capacity Utilization 62.6% ICU Level of Service B

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis
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Point Wells 5:00 pm 3/19/2014 Alt 3 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 20 10 6 29 19 21 5 382 10 22 1630 37

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 12 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 1.00 0.95 1.00 1.00 0.93

Flpb, ped/bikes 0.99 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.94 1.00 0.92 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1754 1680 1750 1698 1770 3421 1498 1770 3421 1468

Flt Permitted 0.73 1.00 0.75 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1345 1680 1373 1698 1770 3421 1498 1770 3421 1468

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 22 11 7 32 21 23 5 415 11 24 1772 40

RTOR Reduction (vph) 0 6 0 0 21 0 0 0 3 0 0 5

Lane Group Flow (vph) 22 12 0 32 23 0 5 415 8 24 1772 35

Confl. Peds. (#/hr) 7 8 8 7 15 9 9 15

Turn Type Perm Perm Prot Perm Prot Perm

Protected Phases 4 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 13.5 13.5 13.5 13.5 1.2 97.9 97.9 3.6 100.3 100.3

Effective Green, g (s) 13.5 13.5 13.5 13.5 1.2 97.9 97.9 3.6 100.3 100.3

Actuated g/C Ratio 0.10 0.10 0.10 0.10 0.01 0.75 0.75 0.03 0.77 0.77

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 4.0 4.0 2.0 4.0 4.0

Lane Grp Cap (vph) 140 174 143 176 16 2576 1128 49 2639 1133

v/s Ratio Prot 0.01 0.01 0.00 0.12 c0.01 c0.52

v/s Ratio Perm 0.02 c0.02 0.01 0.02

v/c Ratio 0.16 0.07 0.22 0.13 0.31 0.16 0.01 0.49 0.67 0.03

Uniform Delay, d1 53.1 52.6 53.4 52.9 64.0 4.5 4.0 62.3 7.0 3.5

Progression Factor 1.00 1.00 1.00 1.00 0.87 0.55 0.45 1.00 1.00 1.00

Incremental Delay, d2 0.2 0.1 0.3 0.1 3.8 0.1 0.0 2.8 1.4 0.1

Delay (s) 53.3 52.6 53.7 53.1 59.3 2.6 1.8 65.1 8.4 3.5

Level of Service D D D D E A A E A A

Approach Delay (s) 53.0 53.3 3.3 9.1

Approach LOS D D A A

Intersection Summary

HCM Average Control Delay 10.2 HCM Level of Service B

HCM Volume to Capacity ratio 0.60

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 65.1% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 24 201 155 96 227 49 51 89 46 44 316 43

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 10 10 11 10 10 11 12 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.98 1.00 0.99 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.93 1.00 0.97 1.00 0.95 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1705 1571 1707 1683 1711 1749 1703 1823

Flt Permitted 0.55 1.00 0.41 1.00 0.17 1.00 0.59 1.00

Satd. Flow (perm) 986 1571 745 1683 302 1749 1053 1823

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 26 218 168 104 247 53 55 97 50 48 343 47

RTOR Reduction (vph) 0 18 0 0 5 0 0 17 0 0 5 0

Lane Group Flow (vph) 26 368 0 104 295 0 55 130 0 48 385 0

Confl. Peds. (#/hr) 3 4 4 3 1 3 3 1

Confl. Bikes (#/hr) 6 3 1

Bus Blockages (#/hr) 0 4 0 0 0 0 0 0 0 0 0 0

Turn Type pm+pt pm+pt pm+pt pm+pt

Protected Phases 5 2 1 6 7 4 3 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 70.2 67.2 77.4 70.8 36.2 32.2 36.2 32.2

Effective Green, g (s) 70.2 67.2 77.4 70.8 36.2 32.2 36.2 32.2

Actuated g/C Ratio 0.54 0.52 0.60 0.54 0.28 0.25 0.28 0.25

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 549 812 492 917 127 433 313 452

v/s Ratio Prot 0.00 c0.23 c0.01 c0.18 c0.01 0.07 0.00 c0.21

v/s Ratio Perm 0.02 0.11 0.11 0.04

v/c Ratio 0.05 0.45 0.21 0.32 0.43 0.30 0.15 0.85

Uniform Delay, d1 14.0 19.8 12.4 16.3 36.9 39.8 34.9 46.6

Progression Factor 0.57 0.44 1.00 1.00 1.13 1.09 1.00 1.00

Incremental Delay, d2 0.0 1.8 0.1 0.9 0.8 0.1 0.1 13.9

Delay (s) 8.0 10.6 12.5 17.3 42.5 43.4 35.0 60.6

Level of Service A B B B D D C E

Approach Delay (s) 10.4 16.0 43.1 57.8

Approach LOS B B D E

Intersection Summary

HCM Average Control Delay 30.8 HCM Level of Service C

HCM Volume to Capacity ratio 0.58

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 25.0

Intersection Capacity Utilization 65.6% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 1 0 0 185 2 72 0 153 114 212 345 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 0 0 201 2 78 0 166 124 230 375 0

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 1 282 290 605

Volume Left (vph) 1 201 0 230

Volume Right (vph) 0 78 124 0

Hadj (s) 0.23 0.01 -0.22 0.11

Departure Headway (s) 7.4 6.3 5.6 5.4

Degree Utilization, x 0.00 0.49 0.45 0.91

Capacity (veh/h) 431 548 624 656

Control Delay (s) 10.4 15.2 13.1 40.1

Approach Delay (s) 10.4 15.2 13.1 40.1

Approach LOS B C B E

Intersection Summary

Delay 27.5

HCM Level of Service D

Intersection Capacity Utilization 68.6% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 29 41 0 3 76 24 0 8 1 102 16 65

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 32 45 0 3 83 26 0 9 1 111 17 71

Pedestrians 1 4 2 1

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 0 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1279

pX, platoon unblocked

vC, conflicting volume 110 47 292 226 51 220 213 98

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 110 47 292 226 51 220 213 98

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 98 100 100 99 100 84 97 93

cM capacity (veh/h) 1479 1558 586 656 1012 710 667 957

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 76 112 10 199

Volume Left 32 3 0 111

Volume Right 0 26 1 71

cSH 1479 1558 683 777

Volume to Capacity 0.02 0.00 0.01 0.26

Queue Length 95th (ft) 2 0 1 25

Control Delay (s) 3.2 0.2 10.3 11.2

Lane LOS A A B B

Approach Delay (s) 3.2 0.2 10.3 11.2

Approach LOS B B

Intersection Summary

Average Delay 6.6

Intersection Capacity Utilization 34.5% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 22 12 113 16 11 12 13 656 6 2 1955 56

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 12 12 12 12 12

Total Lost time (s) 4.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.98 1.00 0.99 1.00 1.00 0.96 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.86 1.00 0.92 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1589 1379 1590 1482 1593 3185 1368 1593 3185 1378

Flt Permitted 0.64 1.00 0.47 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1064 1379 787 1482 1593 3185 1368 1593 3185 1378

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 24 13 123 17 12 13 14 713 7 2 2125 61

RTOR Reduction (vph) 0 114 0 0 12 0 0 0 2 0 0 11

Lane Group Flow (vph) 24 22 0 17 13 0 14 713 5 2 2125 50

Confl. Peds. (#/hr) 3 4 4 3 3 5 5 3

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 14.1 9.9 11.3 8.5 2.4 97.2 97.2 1.1 95.9 95.9

Effective Green, g (s) 14.1 9.9 11.3 8.5 2.4 97.2 97.2 1.1 95.9 95.9

Actuated g/C Ratio 0.11 0.08 0.09 0.07 0.02 0.75 0.75 0.01 0.74 0.74

Clearance Time (s) 4.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 2.0 3.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 132 105 86 97 29 2381 1023 13 2350 1017

v/s Ratio Prot c0.01 c0.02 0.00 0.01 c0.01 0.22 0.00 c0.67

v/s Ratio Perm 0.01 0.01 0.00 0.04

v/c Ratio 0.18 0.21 0.20 0.13 0.48 0.30 0.01 0.15 0.90 0.05

Uniform Delay, d1 52.5 56.4 54.8 57.3 63.2 5.3 4.2 64.0 13.4 4.6

Progression Factor 1.00 1.00 1.00 1.00 0.86 0.91 0.68 1.27 0.21 0.00

Incremental Delay, d2 0.7 0.4 1.1 0.2 4.4 0.3 0.0 0.2 0.6 0.0

Delay (s) 53.1 56.8 56.0 57.5 59.0 5.1 2.8 81.8 3.4 0.0

Level of Service D E E E E A A F A A

Approach Delay (s) 56.2 56.9 6.2 3.4

Approach LOS E E A A

Intersection Summary

HCM Average Control Delay 7.5 HCM Level of Service A

HCM Volume to Capacity ratio 0.78

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 14.0

Intersection Capacity Utilization 84.0% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 37 771 33 56 348 1 17 16 24 26 57 43

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 10 11 11 12 10 10 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 1.00 1.00 0.91 1.00 0.94

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1768 3368 1704 3420 1650 1566 1764 1733

Flt Permitted 0.53 1.00 0.32 1.00 0.69 1.00 0.73 1.00

Satd. Flow (perm) 981 3368 572 3420 1193 1566 1354 1733

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 40 838 36 61 378 1 18 17 26 28 62 47

RTOR Reduction (vph) 0 2 0 0 0 0 0 23 0 0 42 0

Lane Group Flow (vph) 40 872 0 61 379 0 18 20 0 28 67 0

Confl. Peds. (#/hr) 1 7 7 1 1 3 3 1

Bus Blockages (#/hr) 0 4 0 0 0 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 6 4 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 48.0 48.0 48.0 48.0 7.0 7.0 7.0 7.0

Effective Green, g (s) 48.0 48.0 48.0 48.0 7.0 7.0 7.0 7.0

Actuated g/C Ratio 0.74 0.74 0.74 0.74 0.11 0.11 0.11 0.11

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 724 2487 422 2526 128 169 146 187

v/s Ratio Prot c0.26 0.11 0.01 c0.04

v/s Ratio Perm 0.04 0.11 0.02 0.02

v/c Ratio 0.06 0.35 0.14 0.15 0.14 0.12 0.19 0.36

Uniform Delay, d1 2.3 3.0 2.5 2.5 26.3 26.2 26.4 26.9

Progression Factor 0.96 1.27 0.59 0.49 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.4 0.6 0.1 0.5 0.3 0.6 1.2

Delay (s) 2.4 4.2 2.0 1.3 26.8 26.5 27.1 28.1

Level of Service A A A A C C C C

Approach Delay (s) 4.1 1.4 26.6 27.9

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 6.3 HCM Level of Service A

HCM Volume to Capacity ratio 0.35

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 47.5% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 11 316 17 51 362 8 19 4 49 6 0 4

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.93 1.00 1.00 1.00 0.91 0.99

Flpb, ped/bikes 0.99 1.00 1.00 0.97 1.00 0.98 1.00 0.96

Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85 0.95

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.96 1.00 0.97

Satd. Flow (prot) 1745 1801 1467 1709 1793 1700 1441 1623

Flt Permitted 0.53 1.00 1.00 0.55 1.00 0.94 1.00 0.84

Satd. Flow (perm) 965 1801 1467 998 1793 1672 1441 1405

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 12 343 18 55 393 9 21 4 53 7 0 4

RTOR Reduction (vph) 0 0 4 0 0 0 0 0 50 0 4 0

Lane Group Flow (vph) 12 343 14 55 402 0 0 25 3 0 7 0

Confl. Peds. (#/hr) 12 27 27 12 16 35 35 16

Turn Type Perm Perm Perm Perm Perm Perm

Protected Phases 2 6 4 8

Permitted Phases 2 2 6 4 4 8

Actuated Green, G (s) 51.1 51.1 51.1 51.1 51.1 3.9 3.9 3.9

Effective Green, g (s) 51.1 51.1 51.1 51.1 51.1 3.9 3.9 3.9

Actuated g/C Ratio 0.79 0.79 0.79 0.79 0.79 0.06 0.06 0.06

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 759 1416 1153 785 1410 100 86 84

v/s Ratio Prot 0.19 c0.22

v/s Ratio Perm 0.01 0.01 0.06 c0.01 0.00 0.01

v/c Ratio 0.02 0.24 0.01 0.07 0.28 0.25 0.04 0.09

Uniform Delay, d1 1.5 1.8 1.5 1.6 1.9 29.2 28.8 28.9

Progression Factor 0.27 1.14 0.25 0.71 0.79 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.4 0.0 0.2 0.5 0.5 0.1 0.2

Delay (s) 0.4 2.5 0.4 1.3 2.0 29.6 28.8 29.0

Level of Service A A A A A C C C

Approach Delay (s) 2.3 1.9 29.1 29.0

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 4.7 HCM Level of Service A

HCM Volume to Capacity ratio 0.28

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 48.2% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 28 553 33 5 618 65 19 5 5 19 4 44

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.5 4.5

Lane Util. Factor 1.00 0.95 1.00 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 1.00 0.93 1.00 0.86

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1590 3045 1586 4346 1582 1489 1591 1372

Flt Permitted 0.35 1.00 0.41 1.00 0.87 1.00 0.78 1.00

Satd. Flow (perm) 581 3045 684 4346 1448 1489 1314 1372

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 30 601 36 5 672 71 21 5 5 21 4 48

RTOR Reduction (vph) 0 3 0 0 9 0 0 5 0 0 44 0

Lane Group Flow (vph) 30 634 0 5 734 0 21 5 0 21 8 0

Confl. Peds. (#/hr) 7 13 13 7 10 1 1 10

Turn Type pm+pt pm+pt Perm Perm

Protected Phases 5 2 1 6 4 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 46.7 44.2 44.1 42.9 4.6 4.6 5.1 5.1

Effective Green, g (s) 46.7 44.2 44.1 42.9 4.6 4.6 5.1 5.1

Actuated g/C Ratio 0.72 0.68 0.68 0.66 0.07 0.07 0.08 0.08

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.5 4.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 456 2071 481 2868 102 105 103 108

v/s Ratio Prot c0.00 c0.21 0.00 0.17 0.00 0.01

v/s Ratio Perm 0.04 0.01 0.01 c0.02

v/c Ratio 0.07 0.31 0.01 0.26 0.21 0.05 0.20 0.07

Uniform Delay, d1 2.6 4.2 3.4 4.5 28.5 28.2 28.0 27.8

Progression Factor 1.49 1.83 0.33 0.26 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.3 0.0 0.2 1.0 0.2 1.0 0.3

Delay (s) 4.0 8.1 1.1 1.4 29.5 28.4 29.0 28.0

Level of Service A A A A C C C C

Approach Delay (s) 7.9 1.4 29.1 28.3

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 6.1 HCM Level of Service A

HCM Volume to Capacity ratio 0.27

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 9.5

Intersection Capacity Utilization 45.8% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 0 0 0 26 10 0

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 0 0 28 11 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 39 11 11

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 39 11 11

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 100 100

cM capacity (veh/h) 973 1070 1608

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 0 28 11

Volume Left 0 0 0

Volume Right 0 0 0

cSH 1700 1608 1700

Volume to Capacity 0.00 0.00 0.01

Queue Length 95th (ft) 0 0 0

Control Delay (s) 0.0 0.0 0.0

Lane LOS A

Approach Delay (s) 0.0 0.0 0.0

Approach LOS A

Intersection Summary

Average Delay 0.0

Intersection Capacity Utilization 6.7% ICU Level of Service A

Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 4 324 3 2 530 5

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 4 352 3 2 576 5

Pedestrians 2 1

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1165 6 7

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1165 6 7

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 97 67 64

cM capacity (veh/h) 138 1075 1610

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 357 5 582

Volume Left 4 0 576

Volume Right 352 2 0

cSH 992 1700 1610

Volume to Capacity 0.36 0.00 0.36

Queue Length 95th (ft) 41 0 41

Control Delay (s) 10.7 0.0 8.4

Lane LOS B A

Approach Delay (s) 10.7 0.0 8.4

Approach LOS B

Intersection Summary

Average Delay 9.2

Intersection Capacity Utilization 63.2% ICU Level of Service B

Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 2 2 5 10 20 1

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 2 5 11 22 1

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 55 11 16

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 55 11 16

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 100 99

cM capacity (veh/h) 939 1070 1601

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 4 16 23

Volume Left 2 0 22

Volume Right 2 11 0

cSH 1001 1700 1601

Volume to Capacity 0.00 0.01 0.01

Queue Length 95th (ft) 0 0 1

Control Delay (s) 8.6 0.0 6.9

Lane LOS A A

Approach Delay (s) 8.6 0.0 6.9

Approach LOS A

Intersection Summary

Average Delay 4.5

Intersection Capacity Utilization 17.8% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 546 0 7 327 4 0 0 45 18 1 3

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 593 0 8 355 4 0 0 49 20 1 3

Pedestrians 4 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 360 595 972 973 599 1021 970 358

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 360 595 972 973 599 1021 970 358

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 99 100 100 90 90 100 100

cM capacity (veh/h) 1199 979 228 250 499 191 250 687

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total 595 8 360 49 24

Volume Left 1 8 0 0 20

Volume Right 0 0 4 49 3

cSH 1199 979 1700 499 215

Volume to Capacity 0.00 0.01 0.21 0.10 0.11

Queue Length 95th (ft) 0 1 0 8 9

Control Delay (s) 0.0 8.7 0.0 13.0 23.8

Lane LOS A A B C

Approach Delay (s) 0.0 0.2 13.0 23.8

Approach LOS B C

Intersection Summary

Average Delay 1.2

Intersection Capacity Utilization 44.1% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 5 641 1 22 321 59 5 9 68 244 3 21

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 5 697 1 24 349 64 5 10 74 265 3 23

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 354 349 198 239 89 291

Volume Left (vph) 5 0 24 0 5 265

Volume Right (vph) 0 1 0 64 74 23

Hadj (s) 0.04 0.03 0.09 -0.15 -0.45 0.17

Departure Headway (s) 6.7 6.7 7.2 6.9 7.1 6.9

Degree Utilization, x 0.66 0.65 0.39 0.46 0.18 0.56

Capacity (veh/h) 522 518 483 502 443 496

Control Delay (s) 20.8 20.3 13.5 14.4 11.6 18.3

Approach Delay (s) 20.5 14.0 11.6 18.3

Approach LOS C B B C

Intersection Summary

Delay 17.7

HCM Level of Service C

Intersection Capacity Utilization 56.1% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 19 935 0 0 411 25 0 0 0 70 0 45

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 21 1016 0 0 447 27 0 0 0 76 0 49

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 448 1016 1330 1505 508 1011 1519 238

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 448 1016 1330 1505 508 1011 1519 238

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 98 100 100 100 100 60 100 94

cM capacity (veh/h) 1108 678 104 118 510 191 116 763

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 529 508 223 251 0 125

Volume Left 21 0 0 0 0 76

Volume Right 0 0 0 27 0 49

cSH 1108 1700 678 1700 1700 270

Volume to Capacity 0.02 0.30 0.00 0.15 0.00 0.46

Queue Length 95th (ft) 1 0 0 0 0 57

Control Delay (s) 0.5 0.0 0.0 0.0 0.0 29.3

Lane LOS A A D

Approach Delay (s) 0.3 0.0 0.0 29.3

Approach LOS A D

Intersection Summary

Average Delay 2.4

Intersection Capacity Utilization 52.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 2 961 34 23 391 2 47 1 33 1 1 3

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 1045 37 25 425 2 51 1 36 1 1 3

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 524 559 238 215 88 5

Volume Left (vph) 2 0 25 0 51 1

Volume Right (vph) 0 37 0 2 36 3

Hadj (s) 0.04 -0.01 0.09 0.03 -0.09 -0.29

Departure Headway (s) 5.4 5.4 6.2 6.1 6.4 6.5

Degree Utilization, x 0.79 0.83 0.41 0.37 0.16 0.01

Capacity (veh/h) 653 664 564 568 541 514

Control Delay (s) 24.1 27.9 12.2 11.4 10.5 9.5

Approach Delay (s) 26.0 11.8 10.5 9.5

Approach LOS D B B A

Intersection Summary

Delay 21.2

HCM Level of Service C

Intersection Capacity Utilization 47.0% ICU Level of Service A

Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 1 100 362 2 106 909

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 109 393 2 115 988

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1289

pX, platoon unblocked

vC, conflicting volume 1120 199 397

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1120 199 397

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 99 87 90

cM capacity (veh/h) 180 808 1157

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2

Volume Total 110 262 133 445 659

Volume Left 1 0 0 115 0

Volume Right 109 0 2 0 0

cSH 781 1700 1700 1157 1700

Volume to Capacity 0.14 0.15 0.08 0.10 0.39

Queue Length 95th (ft) 12 0 0 8 0

Control Delay (s) 10.4 0.0 0.0 3.0 0.0

Lane LOS B A

Approach Delay (s) 10.4 0.0 1.2

Approach LOS B

Intersection Summary

Average Delay 1.5

Intersection Capacity Utilization 54.6% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR EBR2 WBL2 WBL WBT WBR NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 12 817 46 2 21 14 312 49 2 27 64 23

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 12 12 12 11 11 10 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.98 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1711 3504 1711 3210 1711 1722

Flt Permitted 0.52 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 937 3504 1711 3210 1711 1722

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 13 888 50 2 23 15 339 53 2 29 70 25

RTOR Reduction (vph) 0 0 0 0 0 0 8 0 0 0 11 0

Lane Group Flow (vph) 13 940 0 0 0 38 384 0 0 31 84 0

Confl. Peds. (#/hr) 2 2 3

Confl. Bikes (#/hr) 1 1

Bus Blockages (#/hr) 0 0 0 0 0 0 4 0 0 0 0 0

Turn Type Perm Prot Prot Split Split

Protected Phases 2 1 1 6 4 4 4

Permitted Phases 2

Actuated Green, G (s) 63.7 63.7 5.9 74.6 11.2 11.2

Effective Green, g (s) 63.7 63.7 5.9 74.6 11.2 11.2

Actuated g/C Ratio 0.49 0.49 0.05 0.57 0.09 0.09

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.5 2.0 2.0 2.5 2.5

Lane Grp Cap (vph) 459 1717 78 1842 147 148

v/s Ratio Prot c0.27 c0.02 0.12 0.02 c0.05

v/s Ratio Perm 0.01

v/c Ratio 0.03 0.55 0.49 0.21 0.21 0.57

Uniform Delay, d1 17.1 23.1 60.6 13.4 55.3 57.1

Progression Factor 1.00 1.00 1.03 0.96 1.00 1.00

Incremental Delay, d2 0.1 1.3 1.7 0.3 0.5 4.0

Delay (s) 17.3 24.4 63.8 13.1 55.8 61.1

Level of Service B C E B E E

Approach Delay (s) 24.3 17.6 59.8

Approach LOS C B E

Intersection Summary

HCM Average Control Delay 33.2 HCM Level of Service C

HCM Volume to Capacity ratio 0.58

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 25.0

Intersection Capacity Utilization 64.5% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBL SBT SBR SBR2 NEL NER NER2

Lane Configurations

Volume (vph) 140 129 9 21 24 27 2

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 12 12 12

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 0.97 0.93

Flt Protected 0.95 1.00 0.98

Satd. Flow (prot) 1711 1730 1629

Flt Permitted 0.95 1.00 0.98

Satd. Flow (perm) 1711 1730 1629

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 152 140 10 23 26 29 2

RTOR Reduction (vph) 0 4 0 0 0 0 0

Lane Group Flow (vph) 152 169 0 0 57 0 0

Confl. Peds. (#/hr) 3 3 2

Confl. Bikes (#/hr) 1 1

Bus Blockages (#/hr) 0 2 0 0 0 0 0

Turn Type Split

Protected Phases 7 7 3

Permitted Phases

Actuated Green, G (s) 16.9 16.9 7.3

Effective Green, g (s) 16.9 16.9 7.3

Actuated g/C Ratio 0.13 0.13 0.06

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0

Lane Grp Cap (vph) 222 225 91

v/s Ratio Prot 0.09 c0.10 c0.03

v/s Ratio Perm

v/c Ratio 0.68 0.75 0.63

Uniform Delay, d1 54.0 54.5 60.0

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 6.8 11.3 9.3

Delay (s) 60.8 65.8 69.3

Level of Service E E E

Approach Delay (s) 63.5 69.3

Approach LOS E E

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 19 1021 3 10 412 38 9 23 18 99 15 32

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 11 11 10 10 11 10 10 10

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.93 1.00 0.90

Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 3389 3341 1639 1611 1646 1536

Flt Permitted 0.94 0.93 0.72 1.00 0.73 1.00

Satd. Flow (perm) 3198 3109 1248 1611 1261 1536

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 21 1110 3 11 448 41 10 25 20 108 16 35

RTOR Reduction (vph) 0 0 0 0 8 0 0 17 0 0 0 0

Lane Group Flow (vph) 0 1134 0 0 492 0 10 28 0 108 51 0

Confl. Peds. (#/hr) 2 7 7 2 7 3 3 7

Confl. Bikes (#/hr) 1 1 1

Bus Blockages (#/hr) 0 4 0 0 4 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 45.3 45.3 9.7 9.7 9.7 9.7

Effective Green, g (s) 45.3 45.3 9.7 9.7 9.7 9.7

Actuated g/C Ratio 0.70 0.70 0.15 0.15 0.15 0.15

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 2229 2167 186 240 188 229

v/s Ratio Prot 0.02 0.03

v/s Ratio Perm c0.35 0.16 0.01 c0.09

v/c Ratio 0.51 0.23 0.05 0.12 0.57 0.22

Uniform Delay, d1 4.6 3.5 23.7 23.9 25.7 24.3

Progression Factor 0.98 1.28 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.7 0.2 0.1 0.2 4.2 0.5

Delay (s) 5.3 4.8 23.8 24.2 29.9 24.8

Level of Service A A C C C C

Approach Delay (s) 5.3 4.8 24.1 28.3

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 7.7 HCM Level of Service A

HCM Volume to Capacity ratio 0.52

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 62.6% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

10: N Richmond Beach Rd & Dayton Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 5 Synchro 7 -  Report

David Evans and Associates, Inc. Page 11

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 914 238 43 366 92 80

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 11 11 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 1.00 0.95 0.97

Frpb, ped/bikes 0.99 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.97 1.00 1.00 0.93

Flt Protected 1.00 0.95 1.00 0.97

Satd. Flow (prot) 3298 1770 3421 3235

Flt Permitted 1.00 0.95 1.00 0.97

Satd. Flow (perm) 3298 1770 3421 3235

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 993 259 47 398 100 87

RTOR Reduction (vph) 25 0 0 0 75 0

Lane Group Flow (vph) 1227 0 47 398 112 0

Confl. Peds. (#/hr) 2 2

Confl. Bikes (#/hr) 2 2

Turn Type Prot

Protected Phases 2 1 6 4

Permitted Phases

Actuated Green, G (s) 37.5 3.6 46.1 8.9

Effective Green, g (s) 37.5 3.6 46.1 8.9

Actuated g/C Ratio 0.58 0.06 0.71 0.14

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1903 98 2426 443

v/s Ratio Prot c0.37 c0.03 0.12 c0.03

v/s Ratio Perm

v/c Ratio 0.65 0.48 0.16 0.25

Uniform Delay, d1 9.3 29.8 3.1 25.1

Progression Factor 0.84 1.02 1.90 1.00

Incremental Delay, d2 1.5 1.3 0.1 0.1

Delay (s) 9.3 31.6 6.1 25.2

Level of Service A C A C

Approach Delay (s) 9.3 8.8 25.2

Approach LOS A A C

Intersection Summary

HCM Average Control Delay 10.8 HCM Level of Service B

HCM Volume to Capacity ratio 0.56

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 49.2% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 23 880 89 22 338 23 50 70 21 43 147 23

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 12 11 11 11 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 1.00 0.97 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1711 3365 1770 3356 1711 1729 1711 1759

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1711 3365 1770 3356 1711 1729 1711 1759

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 25 957 97 24 367 25 54 76 23 47 160 25

RTOR Reduction (vph) 0 4 0 0 3 0 0 9 0 0 0 0

Lane Group Flow (vph) 25 1050 0 24 389 0 54 90 0 47 185 0

Confl. Peds. (#/hr) 1 2 2 1 1 5 5 1

Confl. Bikes (#/hr) 2 1 4

Bus Blockages (#/hr) 0 0 0 0 4 0 0 0 0 0 0 0

Turn Type Prot Prot Split Split

Protected Phases 1 6 5 2 3 3 4 4

Permitted Phases

Actuated Green, G (s) 3.6 77.3 3.6 77.3 11.1 11.1 18.0 18.0

Effective Green, g (s) 3.6 77.3 3.6 77.3 11.1 11.1 18.0 18.0

Actuated g/C Ratio 0.03 0.59 0.03 0.59 0.09 0.09 0.14 0.14

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.0 2.5 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 47 2001 49 1996 146 148 237 244

v/s Ratio Prot c0.01 c0.31 0.01 0.12 0.03 c0.05 0.03 c0.11

v/s Ratio Perm

v/c Ratio 0.53 0.52 0.49 0.19 0.37 0.61 0.20 0.76

Uniform Delay, d1 62.4 15.5 62.3 12.1 56.1 57.3 49.6 53.9

Progression Factor 0.88 0.59 0.89 1.11 0.87 0.87 1.00 1.00

Incremental Delay, d2 7.2 0.8 5.5 0.2 0.6 4.8 0.2 11.3

Delay (s) 62.1 10.0 61.2 13.6 49.3 54.6 49.8 65.2

Level of Service E B E B D D D E

Approach Delay (s) 11.2 16.3 52.7 62.1

Approach LOS B B D E

Intersection Summary

HCM Average Control Delay 22.0 HCM Level of Service C

HCM Volume to Capacity ratio 0.57

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 53.3% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 2 4 4 112 3 4 1 129 108 8 301 1

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 4 4 122 3 4 1 140 117 9 327 1

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 552 605 328 553 547 199 328 258

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 552 605 328 553 547 199 328 258

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 99 99 72 99 99 100 99

cM capacity (veh/h) 437 409 714 435 441 842 1231 1307

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 11 129 259 337

Volume Left 2 122 1 9

Volume Right 4 4 117 1

cSH 501 442 1231 1307

Volume to Capacity 0.02 0.29 0.00 0.01

Queue Length 95th (ft) 2 30 0 1

Control Delay (s) 12.3 16.5 0.0 0.3

Lane LOS B C A A

Approach Delay (s) 12.3 16.5 0.0 0.3

Approach LOS B C

Intersection Summary

Average Delay 3.2

Intersection Capacity Utilization 41.6% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 2 133 102 180 338 2

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 145 111 196 367 2

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 786 368 370

vC1, stage 1 conf vol 368

vC2, stage 2 conf vol 417

vCu, unblocked vol 786 368 370

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s) 5.4

tF (s) 3.5 3.3 2.2

p0 queue free % 100 79 91

cM capacity (veh/h) 524 677 1189

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 147 307 370

Volume Left 2 111 0

Volume Right 145 0 2

cSH 674 1189 1700

Volume to Capacity 0.22 0.09 0.22

Queue Length 95th (ft) 21 8 0

Control Delay (s) 11.8 3.6 0.0

Lane LOS B A

Approach Delay (s) 11.8 3.6 0.0

Approach LOS B

Intersection Summary

Average Delay 3.4

Intersection Capacity Utilization 51.4% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 8 426 167 60 243 9 97 6 49 16 2 3

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 9 463 182 65 264 10 105 7 53 17 2 3

Pedestrians 1 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 276 645 971 978 554 938 1063 272

vC1, stage 1 conf vol 571 571 401 401

vC2, stage 2 conf vol 400 406 537 662

vCu, unblocked vol 276 645 971 978 554 938 1063 272

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s) 6.1 5.5 6.1 5.5

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 99 93 75 98 90 95 99 100

cM capacity (veh/h) 1285 941 416 415 532 362 354 765

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 9 645 65 274 165 23

Volume Left 9 0 65 0 105 17

Volume Right 0 182 0 10 53 3

cSH 1285 1700 941 1700 447 390

Volume to Capacity 0.01 0.38 0.07 0.16 0.37 0.06

Queue Length 95th (ft) 1 0 6 0 42 5

Control Delay (s) 7.8 0.0 9.1 0.0 17.7 14.8

Lane LOS A A C B

Approach Delay (s) 0.1 1.8 17.7 14.8

Approach LOS C B

Intersection Summary

Average Delay 3.3

Intersection Capacity Utilization 55.1% ICU Level of Service B

Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 142 465 281 292 24 120

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 154 505 305 317 26 130

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 1257

pX, platoon unblocked

vC, conflicting volume 660 1336 407

vC1, stage 1 conf vol 407

vC2, stage 2 conf vol 929

vCu, unblocked vol 660 1336 407

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s) 5.4

tF (s) 2.2 3.5 3.3

p0 queue free % 67 89 80

cM capacity (veh/h) 928 244 644

Direction, Lane # EB 1 WB 1 WB 2 NB 1

Volume Total 660 305 317 157

Volume Left 0 305 0 26

Volume Right 505 0 0 130

cSH 1700 928 1700 506

Volume to Capacity 0.39 0.33 0.19 0.31

Queue Length 95th (ft) 0 36 0 33

Control Delay (s) 0.0 10.8 0.0 15.3

Lane LOS B C

Approach Delay (s) 0.0 5.3 15.3

Approach LOS C

Intersection Summary

Average Delay 3.9

Intersection Capacity Utilization 70.4% ICU Level of Service C

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

16: N 175th St & 6th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 5 Synchro 7 -  Report

David Evans and Associates, Inc. Page 17

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 13 78 33 55 353 11

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 14 85 36 60 384 12

Pedestrians 2

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 96 179 68

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 96 179 68

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 99 52 99

cM capacity (veh/h) 1498 803 994

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 99 96 396

Volume Left 14 0 384

Volume Right 0 60 12

cSH 1498 1700 808

Volume to Capacity 0.01 0.06 0.49

Queue Length 95th (ft) 1 0 68

Control Delay (s) 1.1 0.0 13.7

Lane LOS A B

Approach Delay (s) 1.1 0.0 13.7

Approach LOS B

Intersection Summary

Average Delay 9.3

Intersection Capacity Utilization 38.4% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

17: St Luke Pl N & Dayton Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 5 Synchro 7 -  Report

David Evans and Associates, Inc. Page 18

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 32 84 68 142 459 123

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 35 91 74 154 499 134

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 868 566 499

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 868 566 499

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 88 83 93

cM capacity (veh/h) 300 524 1065

Direction, Lane # EB 1 EB 2 NB 1 SB 1

Volume Total 35 91 228 633

Volume Left 35 0 74 0

Volume Right 0 91 0 134

cSH 300 524 1065 1700

Volume to Capacity 0.12 0.17 0.07 0.37

Queue Length 95th (ft) 10 16 6 0

Control Delay (s) 18.5 13.3 3.2 0.0

Lane LOS C B A

Approach Delay (s) 14.8 3.2 0.0

Approach LOS B

Intersection Summary

Average Delay 2.6

Intersection Capacity Utilization 56.2% ICU Level of Service B

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

18: N 175th St & Fremont Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 5 Synchro 7 -  Report

David Evans and Associates, Inc. Page 19

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 1 4 0 77 2 46 1 65 103 103 168 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 11 12 12 12 12 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 0.98 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.86 1.00 0.85 1.00

Flt Protected 0.99 0.95 1.00 1.00 1.00 0.98

Satd. Flow (prot) 1842 1707 1554 1861 1552 1823

Flt Permitted 0.98 0.75 1.00 1.00 1.00 0.84

Satd. Flow (perm) 1830 1356 1554 1855 1552 1570

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 1 4 0 84 2 50 1 71 112 112 183 1

RTOR Reduction (vph) 0 0 0 0 21 0 0 0 83 0 0 0

Lane Group Flow (vph) 0 5 0 84 31 0 0 72 29 0 296 0

Confl. Peds. (#/hr) 3 1 1 3 3 5 5 3

Confl. Bikes (#/hr) 1 2 5

Turn Type Perm Perm Perm Perm Perm

Protected Phases 2 2 5 5

Permitted Phases 2 2 5 5 5

Actuated Green, G (s) 38.0 38.0 38.0 17.0 17.0 17.0

Effective Green, g (s) 38.0 38.0 38.0 17.0 17.0 17.0

Actuated g/C Ratio 0.58 0.58 0.58 0.26 0.26 0.26

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1070 793 908 485 406 411

v/s Ratio Prot 0.02

v/s Ratio Perm 0.00 c0.06 0.04 0.02 c0.19

v/c Ratio 0.00 0.11 0.03 0.15 0.07 0.72

Uniform Delay, d1 5.6 6.0 5.7 18.4 18.1 21.8

Progression Factor 1.00 0.26 0.12 1.00 1.00 0.96

Incremental Delay, d2 0.0 0.3 0.1 0.1 0.0 4.6

Delay (s) 5.6 1.8 0.7 18.5 18.1 25.6

Level of Service A A A B B C

Approach Delay (s) 5.6 1.4 18.2 25.6

Approach LOS A A B C

Intersection Summary

HCM Average Control Delay 18.0 HCM Level of Service B

HCM Volume to Capacity ratio 0.30

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 49.2% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

19: N 175th St & Meridian Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 5 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 23 565 37 100 542 122 27 95 115 319 269 38

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 11 12 11 12 11 10 11 12 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 0.91 0.91

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.94 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.97 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 0.99

Satd. Flow (prot) 1770 3381 1770 3296 1711 1739 1432 1610 3185

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 0.99

Satd. Flow (perm) 1770 3381 1770 3296 1711 1739 1432 1610 3185

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 25 614 40 109 589 133 29 103 125 347 292 41

RTOR Reduction (vph) 0 3 0 0 12 0 0 0 110 0 6 0

Lane Group Flow (vph) 25 651 0 109 710 0 29 103 15 222 452 0

Confl. Peds. (#/hr) 10 18 18 10 2 26 26 2

Confl. Bikes (#/hr) 1 3 1

Turn Type Prot Prot Split Perm Split

Protected Phases 5 2 1 6 4 4 3 3

Permitted Phases 4

Actuated Green, G (s) 3.6 58.0 12.3 66.7 16.0 16.0 16.0 23.7 23.7

Effective Green, g (s) 3.6 58.0 12.3 66.7 16.0 16.0 16.0 23.7 23.7

Actuated g/C Ratio 0.03 0.45 0.09 0.51 0.12 0.12 0.12 0.18 0.18

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 49 1508 167 1691 211 214 176 294 581

v/s Ratio Prot 0.01 0.19 c0.06 c0.22 0.02 c0.06 0.14 c0.14

v/s Ratio Perm 0.01

v/c Ratio 0.51 0.43 0.65 0.42 0.14 0.48 0.09 0.76 0.78

Uniform Delay, d1 62.3 24.7 56.8 19.6 50.8 53.1 50.5 50.4 50.6

Progression Factor 1.32 0.24 1.43 0.31 1.00 1.00 1.00 0.77 0.76

Incremental Delay, d2 3.6 0.9 4.4 0.5 0.1 0.6 0.1 8.5 5.3

Delay (s) 86.1 6.9 85.7 6.5 51.0 53.8 50.6 47.2 44.1

Level of Service F A F A D D D D D

Approach Delay (s) 9.8 16.9 51.9 45.1

Approach LOS A B D D

Intersection Summary

HCM Average Control Delay 26.4 HCM Level of Service C

HCM Volume to Capacity ratio 0.52

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 58.8% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

20: Carlyle Hall Rd & Dayton Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 5 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 22 85 163 62 58 8 16 206 15 4 468 100

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 24 92 177 67 63 9 17 224 16 4 509 109

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 293 139 258 622

Volume Left (vph) 24 67 17 4

Volume Right (vph) 177 9 16 109

Hadj (s) -0.31 0.09 0.01 -0.07

Departure Headway (s) 6.6 7.5 6.7 6.0

Degree Utilization, x 0.54 0.29 0.48 1.04

Capacity (veh/h) 521 447 510 595

Control Delay (s) 17.0 13.5 15.6 70.4

Approach Delay (s) 17.0 13.5 15.6 70.4

Approach LOS C B C F

Intersection Summary

Delay 41.7

HCM Level of Service E

Intersection Capacity Utilization 63.2% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

21: N Innis Arden Wy & Greenwood Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 5 Synchro 7 -  Report

David Evans and Associates, Inc. Page 22

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 11 199 490 103 190 46

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 12 216 533 112 207 50

Pedestrians 4 5 2

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1415 241 261

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1415 241 261

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 87 73 59

cM capacity (veh/h) 89 792 1300

Direction, Lane # EB 1 EB 2 NB 1 SB 1

Volume Total 12 216 645 257

Volume Left 12 0 533 0

Volume Right 0 216 0 50

cSH 89 792 1300 1700

Volume to Capacity 0.13 0.27 0.41 0.15

Queue Length 95th (ft) 11 28 51 0

Control Delay (s) 51.6 11.2 8.7 0.0

Lane LOS F B A

Approach Delay (s) 13.4 8.7 0.0

Approach LOS B

Intersection Summary

Average Delay 7.7

Intersection Capacity Utilization 60.4% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 24 60 17 8 70 290 21 241 12 108 217 45

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 26 65 18 9 76 315 23 262 13 117 236 49

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 110 85 315 298 402

Volume Left (vph) 26 9 0 23 117

Volume Right (vph) 18 0 315 13 49

Hadj (s) -0.02 0.09 -0.67 0.02 0.02

Departure Headway (s) 7.1 7.0 6.2 6.3 6.1

Degree Utilization, x 0.22 0.17 0.55 0.52 0.68

Capacity (veh/h) 418 478 534 528 555

Control Delay (s) 12.1 10.2 15.3 16.0 21.2

Approach Delay (s) 12.1 14.2 16.0 21.2

Approach LOS B B C C

Intersection Summary

Delay 16.8

HCM Level of Service C

Intersection Capacity Utilization 57.4% ICU Level of Service B

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 9 127 5 37 288 20 8 127 14 49 402 22

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 11 11 11 12 11 11 12 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98 1.00 1.00

Flpb, ped/bikes 0.99 1.00 0.97 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1757 1849 1662 1779 1766 1801 1502 1761 1784

Flt Permitted 0.36 1.00 0.67 1.00 0.44 1.00 1.00 0.67 1.00

Satd. Flow (perm) 663 1849 1165 1779 823 1801 1502 1240 1784

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 10 138 5 40 313 22 9 138 15 53 437 24

RTOR Reduction (vph) 0 2 0 0 4 0 0 0 6 0 2 0

Lane Group Flow (vph) 10 141 0 40 331 0 9 138 9 53 459 0

Confl. Peds. (#/hr) 7 18 18 7 2 5 5 2

Confl. Bikes (#/hr) 2 1

Turn Type Perm Perm Perm Perm Perm

Protected Phases 4 4 2 2

Permitted Phases 4 4 2 2 2

Actuated Green, G (s) 16.8 16.8 16.8 16.8 38.2 38.2 38.2 38.2 38.2

Effective Green, g (s) 16.8 16.8 16.8 16.8 38.2 38.2 38.2 38.2 38.2

Actuated g/C Ratio 0.26 0.26 0.26 0.26 0.59 0.59 0.59 0.59 0.59

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 171 478 301 460 484 1058 883 729 1048

v/s Ratio Prot 0.08 c0.19 0.08 c0.26

v/s Ratio Perm 0.02 0.03 0.01 0.01 0.04

v/c Ratio 0.06 0.29 0.13 0.72 0.02 0.13 0.01 0.07 0.44

Uniform Delay, d1 18.1 19.3 18.5 21.9 5.6 6.0 5.6 5.8 7.4

Progression Factor 1.00 1.00 0.65 0.71 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.1 0.1 3.7 0.1 0.3 0.0 0.2 1.3

Delay (s) 18.2 19.5 12.2 19.4 5.7 6.2 5.6 6.0 8.8

Level of Service B B B B A A A A A

Approach Delay (s) 19.4 18.6 6.1 8.5

Approach LOS B B A A

Intersection Summary

HCM Average Control Delay 12.7 HCM Level of Service B

HCM Volume to Capacity ratio 0.52

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 63.9% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 2 38 7 131 41 8 15 4 213 3 340 21

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00 1.00 0.95 0.95 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.86 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 0.97 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 1676 1425 1513 1552 1393 1590 1362 1354 1593 3185 1392

Flt Permitted 0.95 1.00 1.00 0.95 0.97 1.00 0.53 1.00 1.00 0.68 1.00 1.00

Satd. Flow (perm) 1593 1676 1425 1513 1552 1393 890 1362 1354 1135 3185 1392

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 2 41 8 142 45 9 16 4 232 3 370 23

RTOR Reduction (vph) 0 0 8 0 0 0 0 31 32 0 0 6

Lane Group Flow (vph) 2 41 0 92 95 9 16 87 86 3 370 17

Confl. Peds. (#/hr) 5 5 1 1

Turn Type Split Perm Split Free Perm Prot Perm Perm

Protected Phases 8 8 7 7 2 2 6

Permitted Phases 8 Free 2 6 6

Actuated Green, G (s) 7.9 7.9 7.9 12.4 12.4 130.0 94.7 94.7 94.7 94.7 94.7 94.7

Effective Green, g (s) 7.9 7.9 7.9 12.4 12.4 130.0 94.7 94.7 94.7 94.7 94.7 94.7

Actuated g/C Ratio 0.06 0.06 0.06 0.10 0.10 1.00 0.73 0.73 0.73 0.73 0.73 0.73

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.5 3.5 3.5 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 97 102 87 144 148 1393 648 992 986 827 2320 1014

v/s Ratio Prot 0.00 c0.02 0.06 c0.06 0.06 0.06 c0.12

v/s Ratio Perm 0.00 0.01 0.02 0.00 0.01

v/c Ratio 0.02 0.40 0.01 0.64 0.64 0.01 0.02 0.09 0.09 0.00 0.16 0.02

Uniform Delay, d1 57.4 58.8 57.4 56.6 56.7 0.0 4.9 5.1 5.1 4.8 5.4 4.9

Progression Factor 1.00 1.00 1.00 0.38 0.38 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 3.0 0.0 6.6 6.8 0.0 0.1 0.2 0.2 0.0 0.1 0.0

Delay (s) 57.5 61.8 57.4 28.1 28.7 0.0 5.0 5.3 5.3 4.8 5.6 4.9

Level of Service E E E C C A A A A A A A

Approach Delay (s) 61.0 27.1 5.3 5.5

Approach LOS E C A A

Intersection Summary

HCM Average Control Delay 13.3 HCM Level of Service B

HCM Volume to Capacity ratio 0.23

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 41.0% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 242 183 4 193 102 112 6 410 162 187 966 301

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.96 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 1856 1763 1863 1583 1769 3375 1770 3379

Flt Permitted 0.46 1.00 0.35 1.00 1.00 0.17 1.00 0.29 1.00

Satd. Flow (perm) 860 1856 649 1863 1583 312 3375 548 3379

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 263 199 4 210 111 122 7 446 176 203 1050 327

RTOR Reduction (vph) 0 1 0 0 0 108 0 32 0 0 19 0

Lane Group Flow (vph) 263 202 0 210 111 14 7 590 0 203 1358 0

Confl. Peds. (#/hr) 9 9 6 1 1 6

Turn Type pm+pt pm+pt Perm pm+pt pm+pt

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 8 2 6

Actuated Green, G (s) 37.0 18.2 31.2 15.3 15.3 54.5 53.5 82.4 76.9

Effective Green, g (s) 37.0 18.2 31.2 15.3 15.3 54.5 53.5 82.4 76.9

Actuated g/C Ratio 0.28 0.14 0.24 0.12 0.12 0.42 0.41 0.63 0.59

Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 1.0 3.0 1.0 3.0

Lane Grp Cap (vph) 376 260 292 219 186 142 1389 577 1999

v/s Ratio Prot c0.10 c0.11 0.09 0.06 0.00 0.17 c0.07 c0.40

v/s Ratio Perm 0.10 0.08 0.01 0.02 0.16

v/c Ratio 0.70 0.78 0.72 0.51 0.08 0.05 0.42 0.35 0.68

Uniform Delay, d1 39.2 53.9 42.8 53.8 51.1 22.3 27.3 11.4 18.1

Progression Factor 1.00 1.00 0.38 0.57 1.71 1.00 1.00 1.00 1.00

Incremental Delay, d2 4.5 12.5 6.5 0.6 0.1 0.1 1.0 1.7 1.9

Delay (s) 43.8 66.4 22.8 31.4 87.6 22.3 28.2 13.0 20.0

Level of Service D E C C F C C B C

Approach Delay (s) 53.6 42.8 28.2 19.1

Approach LOS D D C B

Intersection Summary

HCM Average Control Delay 29.5 HCM Level of Service C

HCM Volume to Capacity ratio 0.72

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 78.0% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 271 535 67 2 865 200 282 265 310 32 129 277

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.1 5.5 5.5 5.5 5.1 5.1 5.5 5.1 5.1 5.5

Lane Util. Factor 1.00 0.95 1.00 0.95 0.91 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 1.00 0.99 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 0.97 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 1.00 0.95 0.99 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3539 1534 3439 1610 3343 1560 1770 1863 1583

Flt Permitted 0.10 1.00 1.00 0.95 0.95 0.99 1.00 0.95 1.00 1.00

Satd. Flow (perm) 188 3539 1534 3283 1610 3343 1560 1770 1863 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 295 582 73 2 940 217 307 288 337 35 140 301

RTOR Reduction (vph) 0 0 30 0 16 0 0 0 137 0 0 181

Lane Group Flow (vph) 295 582 43 0 1143 0 193 402 200 35 140 120

Confl. Peds. (#/hr) 5 5 2 2

Turn Type pm+pt Perm Perm Split custom Split custom

Protected Phases 5 2 6 4 4 3 3

Permitted Phases 2 2 6 2 6

Actuated Green, G (s) 71.0 70.6 70.6 47.6 19.8 19.8 70.6 13.0 13.0 47.6

Effective Green, g (s) 71.0 70.6 70.6 47.6 19.8 19.8 70.6 13.0 13.0 47.6

Actuated g/C Ratio 0.60 0.59 0.59 0.40 0.17 0.17 0.59 0.11 0.11 0.40

Clearance Time (s) 5.1 5.5 5.5 5.5 5.1 5.1 5.5 5.1 5.1 5.5

Vehicle Extension (s) 3.0 3.5 3.5 3.0 3.0 3.0 3.5 3.0 3.0 3.0

Lane Grp Cap (vph) 350 2098 909 1312 268 556 925 193 203 633

v/s Ratio Prot c0.13 0.16 0.12 c0.12 0.02 c0.08

v/s Ratio Perm c0.38 0.03 0.35 0.13 0.08

v/c Ratio 0.84 0.28 0.05 0.87 0.72 0.72 0.22 0.18 0.69 0.19

Uniform Delay, d1 37.6 11.8 10.2 32.9 47.0 47.1 11.3 48.2 51.1 23.2

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 16.6 0.1 0.0 6.6 9.2 4.6 0.1 0.5 9.4 0.1

Delay (s) 54.2 11.9 10.2 39.5 56.2 51.7 11.5 48.7 60.5 23.4

Level of Service D B B D E D B D E C

Approach Delay (s) 24.9 39.5 38.1 36.1

Approach LOS C D D D

Intersection Summary

HCM Average Control Delay 34.7 HCM Level of Service C

HCM Volume to Capacity ratio 0.78

Actuated Cycle Length (s) 119.1 Sum of lost time (s) 15.3

Intersection Capacity Utilization 81.8% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Sign Control Stop Stop Stop

Volume (vph) 1 41 47 28 21 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 45 51 30 23 0

Direction, Lane # EB 1 NB 1 SB 1

Volume Total (vph) 46 82 23

Volume Left (vph) 1 51 0

Volume Right (vph) 45 0 0

Hadj (s) -0.55 0.16 0.03

Departure Headway (s) 3.6 4.2 4.1

Degree Utilization, x 0.05 0.09 0.03

Capacity (veh/h) 972 843 860

Control Delay (s) 6.8 7.6 7.2

Approach Delay (s) 6.8 7.6 7.2

Approach LOS A A A

Intersection Summary

Delay 7.3

HCM Level of Service A

Intersection Capacity Utilization 21.4% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 7 5 0 0 1 50 1 25 0 37 10 6

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 8 5 0 0 1 54 1 27 0 40 11 7

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 13 55 28 58

Volume Left (vph) 8 0 1 40

Volume Right (vph) 0 54 0 7

Hadj (s) 0.15 -0.55 0.04 0.11

Departure Headway (s) 4.3 3.5 4.1 4.2

Degree Utilization, x 0.02 0.05 0.03 0.07

Capacity (veh/h) 816 986 844 845

Control Delay (s) 7.4 6.8 7.3 7.5

Approach Delay (s) 7.4 6.8 7.3 7.5

Approach LOS A A A A

Intersection Summary

Delay 7.2

HCM Level of Service A

Intersection Capacity Utilization 23.6% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 0 3 2 0 7 1 71 0 23 40 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 0 3 2 0 8 1 77 0 25 43 0

Pedestrians 3

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 180 173 46 179 173 77 43 77

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 180 173 46 179 173 77 43 77

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 100 100 100 100 99 100 98

cM capacity (veh/h) 765 708 1020 768 708 984 1565 1521

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 4 10 78 68

Volume Left 1 2 1 25

Volume Right 3 8 0 0

cSH 942 926 1565 1521

Volume to Capacity 0.00 0.01 0.00 0.02

Queue Length 95th (ft) 0 1 0 1

Control Delay (s) 8.8 8.9 0.1 2.8

Lane LOS A A A A

Approach Delay (s) 8.8 8.9 0.1 2.8

Approach LOS A A

Intersection Summary

Average Delay 2.0

Intersection Capacity Utilization 21.0% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 142 4 5 9 7 15 9 160 1 11 296 308

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 5.0 5.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.94 1.00 1.00 1.00 0.92

Flt Protected 0.95 0.99 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 1718 1756 3536 1770 3231

Flt Permitted 0.76 0.93 0.40 1.00 0.95 1.00

Satd. Flow (perm) 1418 1616 743 3536 1770 3231

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 154 4 5 10 8 16 10 174 1 12 322 335

RTOR Reduction (vph) 0 1 0 0 13 0 0 0 0 0 80 0

Lane Group Flow (vph) 0 162 0 0 21 0 10 175 0 12 577 0

Confl. Peds. (#/hr) 2 2 4 2 2 4

Turn Type Perm Perm Perm Prot

Protected Phases 8 8 6 5 5 6

Permitted Phases 8 8 6

Actuated Green, G (s) 22.0 22.0 86.2 86.2 8.8 99.0

Effective Green, g (s) 22.0 22.0 86.2 86.2 8.8 99.0

Actuated g/C Ratio 0.17 0.17 0.66 0.66 0.07 0.76

Clearance Time (s) 4.0 4.0 5.0 5.0 4.0

Vehicle Extension (s) 3.5 3.5 2.5 2.5 2.0

Lane Grp Cap (vph) 240 273 493 2345 120 2461

v/s Ratio Prot 0.05 0.01 c0.18

v/s Ratio Perm c0.11 0.01 0.01

v/c Ratio 0.68 0.08 0.02 0.07 0.10 0.23

Uniform Delay, d1 50.7 45.4 7.5 7.8 56.9 4.5

Progression Factor 1.00 1.00 0.80 0.80 1.34 0.31

Incremental Delay, d2 7.6 0.1 0.1 0.1 0.1 0.0

Delay (s) 58.3 45.6 6.0 6.3 76.4 1.4

Level of Service E D A A E A

Approach Delay (s) 58.3 45.6 6.2 2.7

Approach LOS E D A A

Intersection Summary

HCM Average Control Delay 13.4 HCM Level of Service B

HCM Volume to Capacity ratio 0.31

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 40.0% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 6 18 87 11 7 2 49 59 14 86 1

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 7 20 95 12 8 2 53 64 15 93 1

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 131

pX, platoon unblocked 0.99 0.99 0.99 0.99 0.99 0.99

vC, conflicting volume 228 246 95 238 215 85 95 117

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 215 233 95 225 202 71 95 103

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 99 98 86 98 99 100 99

cM capacity (veh/h) 712 652 961 696 679 982 1499 1473

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 26 114 120 110

Volume Left 0 95 2 15

Volume Right 20 8 64 1

cSH 859 708 1499 1473

Volume to Capacity 0.03 0.16 0.00 0.01

Queue Length 95th (ft) 2 14 0 1

Control Delay (s) 9.3 11.1 0.1 1.1

Lane LOS A B A A

Approach Delay (s) 9.3 11.1 0.1 1.1

Approach LOS A B

Intersection Summary

Average Delay 4.4

Intersection Capacity Utilization 31.2% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 11 4 4 5 4 10 15 72 9 8 48 24

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 12 4 4 5 4 11 16 78 10 9 52 26

Pedestrians 2

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 211 203 67 207 211 83 78 88

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 211 203 67 207 211 83 78 88

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 98 99 100 99 99 99 99 99

cM capacity (veh/h) 724 682 995 733 675 976 1520 1508

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 21 21 104 87

Volume Left 12 5 16 9

Volume Right 4 11 10 26

cSH 758 826 1520 1508

Volume to Capacity 0.03 0.02 0.01 0.01

Queue Length 95th (ft) 2 2 1 0

Control Delay (s) 9.9 9.5 1.2 0.8

Lane LOS A A A A

Approach Delay (s) 9.9 9.5 1.2 0.8

Approach LOS A A

Intersection Summary

Average Delay 2.6

Intersection Capacity Utilization 18.6% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 56 601 0 1 584 59 1 0 8 93 1 109

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.6 4.6 4.6 4.6 5.5 5.5 5.5

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.99 0.88 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1769 3539 1770 3484 1609 1768 1565

Flt Permitted 0.24 1.00 0.27 1.00 0.99 0.75 1.00

Satd. Flow (perm) 446 3539 504 3484 1598 1398 1565

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 61 653 0 1 635 64 1 0 9 101 1 118

RTOR Reduction (vph) 0 0 0 0 14 0 0 4 0 0 53 0

Lane Group Flow (vph) 61 653 0 1 685 0 0 6 0 101 66 0

Confl. Peds. (#/hr) 1 1 2 1 1 2

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 19.0 19.0 19.0 19.0 35.9 35.9 35.9

Effective Green, g (s) 19.0 19.0 19.0 19.0 35.9 35.9 35.9

Actuated g/C Ratio 0.29 0.29 0.29 0.29 0.55 0.55 0.55

Clearance Time (s) 4.6 4.6 4.6 4.6 5.5 5.5 5.5

Vehicle Extension (s) 3.5 3.5 3.5 3.5 4.0 4.0 4.0

Lane Grp Cap (vph) 130 1034 147 1018 883 772 864

v/s Ratio Prot 0.18 c0.20 0.04

v/s Ratio Perm 0.14 0.00 0.00 c0.07

v/c Ratio 0.47 0.63 0.01 0.67 0.01 0.13 0.08

Uniform Delay, d1 18.9 20.0 16.3 20.3 6.5 7.0 6.8

Progression Factor 0.84 0.83 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 2.4 1.0 0.0 1.8 0.0 0.4 0.2

Delay (s) 18.3 17.6 16.3 22.1 6.6 7.4 7.0

Level of Service B B B C A A A

Approach Delay (s) 17.6 22.1 6.6 7.2

Approach LOS B C A A

Intersection Summary

HCM Average Control Delay 18.1 HCM Level of Service B

HCM Volume to Capacity ratio 0.32

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.1

Intersection Capacity Utilization 57.9% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 34 390 146 143 444 82 129 199 79 192 364 27

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.96 1.00 0.98 1.00 0.96 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 3382 1770 3457 1770 3388 1770 3498

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1770 3382 1770 3457 1770 3388 1770 3498

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 37 424 159 155 483 89 140 216 86 209 396 29

RTOR Reduction (vph) 0 59 0 0 21 0 0 68 0 0 8 0

Lane Group Flow (vph) 37 524 0 155 551 0 140 234 0 209 417 0

Confl. Peds. (#/hr) 1 1 9 9

Turn Type Prot Prot Prot Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases

Actuated Green, G (s) 2.3 16.5 8.8 23.0 7.8 13.4 10.3 15.9

Effective Green, g (s) 2.3 16.5 8.8 23.0 7.8 13.4 10.3 15.9

Actuated g/C Ratio 0.04 0.25 0.14 0.35 0.12 0.21 0.16 0.24

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 63 859 240 1223 212 698 280 856

v/s Ratio Prot 0.02 c0.15 c0.09 0.16 0.08 0.07 c0.12 c0.12

v/s Ratio Perm

v/c Ratio 0.59 0.61 0.65 0.45 0.66 0.33 0.75 0.49

Uniform Delay, d1 30.9 21.4 26.6 16.1 27.3 22.0 26.1 21.1

Progression Factor 1.00 1.00 1.66 0.29 0.98 0.91 1.00 1.00

Incremental Delay, d2 13.2 1.3 5.4 0.2 7.5 1.3 10.3 2.0

Delay (s) 44.1 22.7 49.6 5.0 34.4 21.4 36.4 23.0

Level of Service D C D A C C D C

Approach Delay (s) 24.0 14.5 25.5 27.5

Approach LOS C B C C

Intersection Summary

HCM Average Control Delay 22.3 HCM Level of Service C

HCM Volume to Capacity ratio 0.57

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 57.2% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 0 0 424 0 0 0 0 0 1015 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3

Lane Util. Factor 0.95 0.95

Frt 1.00 1.00

Flt Protected 1.00 1.00

Satd. Flow (prot) 3539 3539

Flt Permitted 1.00 1.00

Satd. Flow (perm) 3539 3539

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 0 0 0 461 0 0 0 0 0 1103 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 0 0 0 461 0 0 0 0 0 1103 0

Turn Type

Protected Phases 6 4

Permitted Phases

Actuated Green, G (s) 63.6 55.8

Effective Green, g (s) 63.6 55.8

Actuated g/C Ratio 0.49 0.43

Clearance Time (s) 5.3 5.3

Vehicle Extension (s) 5.0 5.0

Lane Grp Cap (vph) 1731 1519

v/s Ratio Prot c0.13 c0.31

v/s Ratio Perm

v/c Ratio 0.27 0.73

Uniform Delay, d1 19.5 30.8

Progression Factor 0.63 1.00

Incremental Delay, d2 0.4 2.2

Delay (s) 12.6 32.9

Level of Service B C

Approach Delay (s) 0.0 12.6 0.0 32.9

Approach LOS A B A C

Intersection Summary

HCM Average Control Delay 26.9 HCM Level of Service C

HCM Volume to Capacity ratio 0.48

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 10.6

Intersection Capacity Utilization 47.0% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 0 519 0 0 1034 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3

Lane Util. Factor 0.95 0.97

Frt 1.00 1.00

Flt Protected 1.00 0.95

Satd. Flow (prot) 3539 3433

Flt Permitted 1.00 0.95

Satd. Flow (perm) 3539 3433

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 564 0 0 1124 0

RTOR Reduction (vph) 0 0 0 0 157 0

Lane Group Flow (vph) 0 564 0 0 967 0

Turn Type

Protected Phases 2 4

Permitted Phases

Actuated Green, G (s) 69.5 49.9

Effective Green, g (s) 69.5 49.9

Actuated g/C Ratio 0.53 0.38

Clearance Time (s) 5.3 5.3

Vehicle Extension (s) 5.0 5.0

Lane Grp Cap (vph) 1892 1318

v/s Ratio Prot c0.16 c0.28

v/s Ratio Perm

v/c Ratio 0.30 0.73

Uniform Delay, d1 16.7 34.3

Progression Factor 0.73 0.05

Incremental Delay, d2 0.4 2.3

Delay (s) 12.6 4.2

Level of Service B A

Approach Delay (s) 12.6 0.0 4.2

Approach LOS B A A

Intersection Summary

HCM Average Control Delay 7.0 HCM Level of Service A

HCM Volume to Capacity ratio 0.48

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 10.6

Intersection Capacity Utilization 52.7% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 9 1415 132 147 763 50 26 47 158 180 282 45

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.6 5.3 4.6 5.3 4.6 5.0 5.0 4.6 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3487 1770 3502 1770 1803 1563 1770 1863 1561

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3487 1770 3502 1770 1803 1563 1770 1863 1561

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 10 1538 143 160 829 54 28 51 172 196 307 49

RTOR Reduction (vph) 0 5 0 0 3 0 0 0 77 0 0 25

Lane Group Flow (vph) 10 1676 0 160 880 0 28 51 95 196 307 24

Confl. Peds. (#/hr) 1 2 2 1 2 1 1 2

Bus Blockages (#/hr) 0 0 0 0 0 0 0 8 0 0 0 0

Turn Type Prot Prot Prot Perm Prot Perm

Protected Phases 5 2 1 6 3 8 7 4

Permitted Phases 8 4

Actuated Green, G (s) 1.4 56.7 20.5 75.8 3.2 20.9 20.9 12.4 30.1 30.1

Effective Green, g (s) 1.4 56.7 20.5 75.8 3.2 20.9 20.9 12.4 30.1 30.1

Actuated g/C Ratio 0.01 0.44 0.16 0.58 0.02 0.16 0.16 0.10 0.23 0.23

Clearance Time (s) 4.6 5.3 4.6 5.3 4.6 5.0 5.0 4.6 5.0 5.0

Vehicle Extension (s) 2.5 5.0 2.5 5.0 2.5 5.0 5.0 3.0 5.0 5.0

Lane Grp Cap (vph) 19 1521 279 2042 44 290 251 169 431 361

v/s Ratio Prot 0.01 c0.48 c0.09 0.25 0.02 0.03 c0.11 c0.16

v/s Ratio Perm 0.06 0.02

v/c Ratio 0.53 1.10 0.57 0.43 0.64 0.18 0.38 1.16 0.71 0.07

Uniform Delay, d1 64.0 36.6 50.7 15.1 62.8 47.1 48.7 58.8 46.0 39.0

Progression Factor 1.30 0.64 0.90 0.80 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 17.1 55.5 2.2 0.6 23.4 0.6 2.0 118.7 6.8 0.2

Delay (s) 100.5 78.8 48.0 12.7 86.2 47.7 50.7 177.5 52.7 39.1

Level of Service F E D B F D D F D D

Approach Delay (s) 78.9 18.1 54.1 95.8

Approach LOS E B D F

Intersection Summary

HCM Average Control Delay 61.9 HCM Level of Service E

HCM Volume to Capacity ratio 0.91

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 14.5

Intersection Capacity Utilization 85.8% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 0 1098 873 0 282 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3 5.0

Lane Util. Factor 0.95 0.95 0.97

Frpb, ped/bikes 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 1.00 1.00

Flt Protected 1.00 1.00 0.95

Satd. Flow (prot) 3539 3539 3433

Flt Permitted 1.00 1.00 0.95

Satd. Flow (perm) 3539 3539 3433

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 1193 949 0 307 0

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 0 1193 949 0 307 0

Confl. Peds. (#/hr) 1

Turn Type

Protected Phases 2 6 4

Permitted Phases

Actuated Green, G (s) 43.5 43.5 11.2

Effective Green, g (s) 43.5 43.5 11.2

Actuated g/C Ratio 0.67 0.67 0.17

Clearance Time (s) 5.3 5.3 5.0

Vehicle Extension (s) 5.0 5.0 3.0

Lane Grp Cap (vph) 2368 2368 592

v/s Ratio Prot c0.34 0.27 c0.09

v/s Ratio Perm

v/c Ratio 0.50 0.40 0.52

Uniform Delay, d1 5.4 4.9 24.4

Progression Factor 0.71 1.00 1.00

Incremental Delay, d2 0.1 0.5 0.8

Delay (s) 3.9 5.4 25.2

Level of Service A A C

Approach Delay (s) 3.9 5.4 25.2

Approach LOS A A C

Intersection Summary

HCM Average Control Delay 7.1 HCM Level of Service A

HCM Volume to Capacity ratio 0.51

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.3

Intersection Capacity Utilization 47.0% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

39: 228th St SW & SR 99 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 5 Synchro 7 -  Report

David Evans and Associates, Inc. Page 40

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 30 52 12 597 1720 41

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 33 57 13 649 1870 45

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 2220 935 1914

vC1, stage 1 conf vol 1870

vC2, stage 2 conf vol 351

vCu, unblocked vol 2220 935 1914

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s) 5.8

tF (s) 3.5 3.3 2.2

p0 queue free % 69 79 96

cM capacity (veh/h) 104 267 306

Direction, Lane # EB 1 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3

Volume Total 89 13 324 324 935 935 45

Volume Left 33 13 0 0 0 0 0

Volume Right 57 0 0 0 0 0 45

cSH 170 306 1700 1700 1700 1700 1700

Volume to Capacity 0.53 0.04 0.19 0.19 0.55 0.55 0.03

Queue Length 95th (ft) 66 3 0 0 0 0 0

Control Delay (s) 47.6 17.3 0.0 0.0 0.0 0.0 0.0

Lane LOS E C

Approach Delay (s) 47.6 0.3 0.0

Approach LOS E

Intersection Summary

Average Delay 1.7

Intersection Capacity Utilization 59.1% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 144 350 72 178 142 75 15 344 109 125 1349 191

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 11 11 11 11 11 11 13 15 11 13

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 0.97 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3435 1711 3421 1508 1711 3421 1590 1947 3421 1585

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3435 1711 3421 1508 1711 3421 1590 1947 3421 1585

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 157 380 78 193 154 82 16 374 118 136 1466 208

RTOR Reduction (vph) 0 14 0 0 0 68 0 0 65 0 0 44

Lane Group Flow (vph) 157 444 0 193 154 14 16 374 53 136 1466 164

Confl. Peds. (#/hr) 2 9 9 2 12 12 12 12

Turn Type Prot Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 13.9 21.2 15.0 22.3 22.3 2.8 58.5 58.5 13.3 69.0 69.0

Effective Green, g (s) 13.9 21.2 15.0 22.3 22.3 2.8 58.5 58.5 13.3 69.0 69.0

Actuated g/C Ratio 0.11 0.16 0.12 0.17 0.17 0.02 0.45 0.45 0.10 0.53 0.53

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 3.0 2.0 2.0 2.5 3.5 3.5 2.5 3.5 3.5

Lane Grp Cap (vph) 189 560 197 587 259 37 1539 716 199 1816 841

v/s Ratio Prot 0.09 c0.13 c0.11 0.05 0.01 0.11 c0.07 c0.43

v/s Ratio Perm 0.01 0.03 0.10

v/c Ratio 0.83 0.79 0.98 0.26 0.05 0.43 0.24 0.07 0.68 0.81 0.20

Uniform Delay, d1 56.9 52.3 57.3 46.7 45.0 62.8 22.1 20.3 56.3 25.0 16.0

Progression Factor 0.99 0.99 0.62 0.72 1.97 1.03 0.79 0.41 1.00 1.00 1.00

Incremental Delay, d2 24.5 7.1 57.1 0.1 0.0 5.7 0.4 0.2 8.5 4.0 0.5

Delay (s) 80.6 58.8 92.7 33.5 88.5 70.5 17.8 8.5 64.9 29.0 16.5

Level of Service F E F C F E B A E C B

Approach Delay (s) 64.4 70.7 17.3 30.3

Approach LOS E E B C

Intersection Summary

HCM Average Control Delay 39.7 HCM Level of Service D

HCM Volume to Capacity ratio 0.84

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 22.0

Intersection Capacity Utilization 84.9% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR WBR2 NBL2 NBL NBT NBR SBL

Lane Configurations

Volume (vph) 69 339 608 111 184 35 18 209 30 397 43 50

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00

Frt 1.00 1.00 0.85 1.00 0.97 1.00 1.00 0.85 1.00

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Satd. Flow (prot) 1593 3185 1425 1593 3078 1593 3185 1425 1593

Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Satd. Flow (perm) 1593 3185 1425 1593 3078 1593 3185 1425 1593

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 75 368 661 121 200 38 20 227 33 432 47 54

RTOR Reduction (vph) 0 0 123 0 4 0 0 0 0 0 27 0

Lane Group Flow (vph) 75 368 538 121 254 0 0 0 260 432 20 54

Turn Type Prot Perm Prot Prot Prot Perm Prot

Protected Phases 7 4 3 8 5 5 2 1

Permitted Phases 4 2

Actuated Green, G (s) 9.0 37.2 37.2 8.0 36.2 14.0 55.6 55.6 7.2

Effective Green, g (s) 9.0 37.2 37.2 8.0 36.2 14.0 55.6 55.6 7.2

Actuated g/C Ratio 0.07 0.29 0.29 0.06 0.28 0.11 0.43 0.43 0.06

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 2.0 6.0 6.0 2.0

Lane Grp Cap (vph) 110 911 408 98 857 172 1362 609 88

v/s Ratio Prot 0.05 0.12 c0.08 0.08 c0.16 0.14 0.03

v/s Ratio Perm c0.38 0.01

v/c Ratio 0.68 0.40 1.32 1.23 0.30 1.51 0.32 0.03 0.61

Uniform Delay, d1 59.1 37.5 46.4 61.0 36.9 58.0 24.6 21.6 60.0

Progression Factor 1.28 0.61 0.67 0.91 0.96 0.77 0.82 1.39 1.19

Incremental Delay, d2 15.1 0.3 159.0 165.9 0.2 256.2 0.6 0.1 6.7

Delay (s) 90.6 23.2 190.2 221.7 35.5 301.1 20.9 30.2 78.2

Level of Service F C F F D F C C E

Approach Delay (s) 127.8 94.9 120.0

Approach LOS F F F

Intersection Summary

HCM Average Control Delay 144.5 HCM Level of Service F

HCM Volume to Capacity ratio 1.27

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 107.8% ICU Level of Service G

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

41: N 185th St & SR 99 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 5 Synchro 7 -  Report

David Evans and Associates, Inc. Page 43

Movement SBT SBR SBR2 SER2

Lane Configurations

Volume (vph) 1465 75 7 0

Ideal Flow (vphpl) 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0

Lane Util. Factor 0.95 1.00

Frt 1.00 0.85

Flt Protected 1.00 1.00

Satd. Flow (prot) 3185 1425

Flt Permitted 1.00 1.00

Satd. Flow (perm) 3185 1425

Peak-hour factor, PHF 0.92 0.92 0.92 0.92

Adj. Flow (vph) 1592 82 8 0

RTOR Reduction (vph) 0 2 0 0

Lane Group Flow (vph) 1592 88 0 0

Turn Type Prot custom

Protected Phases 6 6

Permitted Phases 4

Actuated Green, G (s) 48.8 48.8

Effective Green, g (s) 48.8 48.8

Actuated g/C Ratio 0.38 0.38

Clearance Time (s) 5.0 5.0

Vehicle Extension (s) 4.0 4.0

Lane Grp Cap (vph) 1196 535

v/s Ratio Prot c0.50 0.06

v/s Ratio Perm

v/c Ratio 1.33 0.16

Uniform Delay, d1 40.6 27.0

Progression Factor 0.86 0.74

Incremental Delay, d2 153.6 0.5

Delay (s) 188.5 20.5

Level of Service F C

Approach Delay (s) 176.3

Approach LOS F

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 33 263 58 349 205 193 15 517 122 291 1775 35

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 6.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 0.97 0.95 1.00 1.00 0.95 1.00 0.97 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.97 1.00 1.00 0.98 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 2977 3090 3079 1388 1593 3079 1396 3090 3079 1403

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1593 2977 3090 3079 1388 1593 3079 1396 3090 3079 1403

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 36 286 63 379 223 210 16 562 133 316 1929 38

RTOR Reduction (vph) 0 16 0 0 0 162 0 0 63 0 0 17

Lane Group Flow (vph) 36 333 0 379 223 48 16 562 70 316 1929 21

Confl. Peds. (#/hr) 12 18 18 12 2 9 9 2

Turn Type Prot Prot Perm Prot pm+ov Prot Perm

Protected Phases 7 4 3 8 5 2 3 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 4.2 23.1 11.0 29.9 29.9 2.4 57.2 68.2 16.7 71.5 71.5

Effective Green, g (s) 4.2 23.1 11.0 29.9 29.9 2.4 57.2 68.2 16.7 71.5 71.5

Actuated g/C Ratio 0.03 0.18 0.08 0.23 0.23 0.02 0.44 0.52 0.13 0.55 0.55

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 6.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.5 3.5 3.5 1.5 4.0 3.5 1.5 4.0 4.0

Lane Grp Cap (vph) 51 529 261 708 319 29 1355 732 397 1693 772

v/s Ratio Prot 0.02 c0.11 c0.12 0.07 0.01 0.18 0.01 c0.10 c0.63

v/s Ratio Perm 0.03 0.04 0.01

v/c Ratio 0.71 0.63 1.45 0.31 0.15 0.55 0.41 0.10 0.80 1.14 0.03

Uniform Delay, d1 62.3 49.5 59.5 41.5 39.9 63.3 24.9 15.5 55.0 29.2 13.4

Progression Factor 0.99 0.91 0.77 0.71 1.35 1.03 1.52 3.05 1.32 0.50 0.21

Incremental Delay, d2 35.8 2.4 223.4 0.3 0.3 11.9 0.9 0.1 1.0 63.5 0.0

Delay (s) 97.8 47.5 269.0 29.7 54.1 77.2 38.7 47.2 73.4 78.1 2.9

Level of Service F D F C D E D D E E A

Approach Delay (s) 52.2 147.7 41.2 76.2

Approach LOS D F D E

Intersection Summary

HCM Average Control Delay 81.9 HCM Level of Service F

HCM Volume to Capacity ratio 1.07

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 22.0

Intersection Capacity Utilization 105.1% ICU Level of Service G

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 89 26 135 12 49 4 171 618 6 10 1985 254

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 4.0 6.0 4.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 0.97 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.98 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.87 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1588 1395 1590 1601 3090 3079 1355 1593 3079 1395

Flt Permitted 0.56 1.00 0.43 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 934 1395 712 1601 3090 3079 1355 1593 3079 1395

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 97 28 147 13 53 4 186 672 7 11 2158 276

RTOR Reduction (vph) 0 120 0 0 3 0 0 0 2 0 0 58

Lane Group Flow (vph) 97 55 0 13 54 0 186 672 5 11 2158 218

Confl. Peds. (#/hr) 5 5 5 5 4 6 6 4

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 18.0 13.4 12.0 10.4 7.0 92.4 92.4 2.6 88.0 88.0

Effective Green, g (s) 18.0 13.4 12.0 10.4 7.0 92.4 92.4 2.6 88.0 88.0

Actuated g/C Ratio 0.14 0.10 0.09 0.08 0.05 0.71 0.71 0.02 0.68 0.68

Clearance Time (s) 4.0 6.0 4.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 2.0 3.0 2.0 2.0 3.0 3.0 2.0 3.0 3.0

Lane Grp Cap (vph) 152 144 77 128 166 2188 963 32 2084 944

v/s Ratio Prot c0.02 0.04 0.00 0.03 c0.06 c0.22 0.01 c0.70

v/s Ratio Perm c0.07 0.01 0.00 0.16

v/c Ratio 0.64 0.38 0.17 0.42 1.12 0.31 0.01 0.34 1.04 0.23

Uniform Delay, d1 52.6 54.4 54.0 56.9 61.5 7.0 5.5 62.9 21.0 8.0

Progression Factor 1.14 1.58 1.00 1.00 0.95 0.88 1.11 1.25 0.30 0.06

Incremental Delay, d2 8.5 0.6 1.0 0.8 103.1 0.3 0.0 1.1 23.9 0.3

Delay (s) 68.2 86.3 55.1 57.8 161.7 6.5 6.1 80.0 30.1 0.7

Level of Service E F E E F A A E C A

Approach Delay (s) 79.9 57.3 39.8 27.0

Approach LOS E E D C

Intersection Summary

HCM Average Control Delay 34.6 HCM Level of Service C

HCM Volume to Capacity ratio 1.02

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 23.0

Intersection Capacity Utilization 93.8% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 154 121 31 138 167 152 17 494 55 100 1620 5

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.97 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 0.98 1.00 1.00 0.97 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 3090 1676 1402 1593 3185 1403 1593 3185 1385 1593 3185 1399

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 3090 1676 1402 1593 3185 1403 1593 3185 1385 1593 3185 1399

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 167 132 34 150 182 165 18 537 60 109 1761 5

RTOR Reduction (vph) 0 0 30 0 0 144 0 0 27 0 0 1

Lane Group Flow (vph) 167 132 4 150 182 21 18 537 33 109 1761 4

Confl. Peds. (#/hr) 3 3 3 3 4 3 3 4

Turn Type Prot Perm Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 8.0 14.6 14.6 10.0 16.6 16.6 2.4 72.5 72.5 12.9 83.0 83.0

Effective Green, g (s) 8.0 14.6 14.6 10.0 16.6 16.6 2.4 72.5 72.5 12.9 83.0 83.0

Actuated g/C Ratio 0.06 0.11 0.11 0.08 0.13 0.13 0.02 0.56 0.56 0.10 0.64 0.64

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 3.0 3.0 2.0 3.0 3.0

Lane Grp Cap (vph) 190 188 157 123 407 179 29 1776 772 158 2034 893

v/s Ratio Prot 0.05 c0.08 c0.09 0.06 0.01 0.17 c0.07 c0.55

v/s Ratio Perm 0.00 0.02 0.02 0.00

v/c Ratio 0.88 0.70 0.02 1.22 0.45 0.12 0.62 0.30 0.04 0.69 0.87 0.00

Uniform Delay, d1 60.5 55.6 51.4 60.0 52.5 50.2 63.3 15.3 13.0 56.6 19.0 8.5

Progression Factor 1.07 0.90 0.79 1.00 1.00 1.00 1.50 0.28 0.07 1.21 0.29 0.09

Incremental Delay, d2 32.8 9.3 0.0 151.7 0.3 0.1 22.3 0.4 0.1 3.0 1.6 0.0

Delay (s) 97.8 59.4 40.6 211.7 52.7 50.3 117.3 4.6 1.0 71.5 7.1 0.7

Level of Service F E D F D D F A A E A A

Approach Delay (s) 76.7 99.9 7.6 10.8

Approach LOS E F A B

Intersection Summary

HCM Average Control Delay 30.2 HCM Level of Service C

HCM Volume to Capacity ratio 0.89

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 87.8% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 55 487 57 226 358 147 45 432 150 504 1240 54

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.98 1.00 1.00 0.97 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3469 1770 3539 1552 1770 3539 1534 1770 3539 1530

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3469 1770 3539 1552 1770 3539 1534 1770 3539 1530

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 60 529 62 246 389 160 49 470 163 548 1348 59

RTOR Reduction (vph) 0 7 0 0 0 115 0 0 129 0 0 29

Lane Group Flow (vph) 60 584 0 246 389 45 49 470 34 548 1348 30

Confl. Peds. (#/hr) 6 19 19 6 12 13 13 12

Turn Type Prot Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 7.6 26.0 18.0 36.4 36.4 5.6 25.0 25.0 41.0 60.4 60.4

Effective Green, g (s) 7.6 26.0 18.0 36.4 36.4 5.6 25.0 25.0 41.0 60.4 60.4

Actuated g/C Ratio 0.06 0.20 0.14 0.28 0.28 0.04 0.19 0.19 0.32 0.46 0.46

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 4.0 2.0 2.0 2.0 6.0 6.0 5.0 6.0 6.0

Lane Grp Cap (vph) 103 694 245 991 435 76 681 295 558 1644 711

v/s Ratio Prot 0.03 c0.17 c0.14 0.11 0.03 0.13 c0.31 c0.38

v/s Ratio Perm 0.03 0.02 0.02

v/c Ratio 0.58 0.84 1.00 0.39 0.10 0.64 0.69 0.11 0.98 0.82 0.04

Uniform Delay, d1 59.7 50.0 56.0 37.9 34.7 61.2 48.9 43.4 44.1 30.1 19.0

Progression Factor 1.33 0.93 1.00 1.00 1.00 1.00 0.73 0.30 0.90 0.55 0.23

Incremental Delay, d2 7.6 8.5 58.5 0.1 0.0 12.7 5.4 0.8 22.7 2.4 0.1

Delay (s) 86.9 54.9 114.5 38.0 34.7 74.0 41.2 13.9 62.3 19.0 4.5

Level of Service F D F D C E D B E B A

Approach Delay (s) 57.9 61.0 37.0 30.7

Approach LOS E E D C

Intersection Summary

HCM Average Control Delay 42.0 HCM Level of Service D

HCM Volume to Capacity ratio 0.89

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 97.2% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 72 469 75 174 314 71 32 444 137 123 1279 73

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.98 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.97 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1770 3454 1770 3396 1770 3539 1557 1770 3502

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1770 3454 1770 3396 1770 3539 1557 1770 3502

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 78 510 82 189 341 77 35 483 149 134 1390 79

RTOR Reduction (vph) 0 10 0 0 15 0 0 0 85 0 3 0

Lane Group Flow (vph) 78 582 0 189 403 0 35 483 64 134 1466 0

Confl. Peds. (#/hr) 25 5 5 25 14 2 2 14

Turn Type Prot Prot Prot Perm Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 2

Actuated Green, G (s) 8.9 26.1 17.6 34.8 3.9 55.7 55.7 14.6 66.4

Effective Green, g (s) 8.9 26.1 17.6 34.8 3.9 55.7 55.7 14.6 66.4

Actuated g/C Ratio 0.07 0.20 0.14 0.27 0.03 0.43 0.43 0.11 0.51

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 121 693 240 909 53 1516 667 199 1789

v/s Ratio Prot 0.04 c0.17 c0.11 0.12 0.02 0.14 c0.08 c0.42

v/s Ratio Perm 0.04

v/c Ratio 0.64 0.84 0.79 0.44 0.66 0.32 0.10 0.67 0.82

Uniform Delay, d1 59.0 49.9 54.4 39.6 62.4 24.6 22.1 55.4 26.8

Progression Factor 1.00 1.00 1.10 1.06 1.00 1.00 1.00 1.04 0.54

Incremental Delay, d2 11.2 9.0 14.6 0.3 26.8 0.6 0.3 4.7 2.4

Delay (s) 70.2 59.0 74.7 42.2 89.1 25.1 22.4 62.5 16.8

Level of Service E E E D F C C E B

Approach Delay (s) 60.3 52.3 27.9 20.7

Approach LOS E D C C

Intersection Summary

HCM Average Control Delay 34.9 HCM Level of Service C

HCM Volume to Capacity ratio 0.82

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 79.5% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 475 589 256 649 0 0 0 0 85 2 346

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 11 11 12 12 12 12 12 11 12

Total Lost time (s) 5.0 5.0 4.6 5.0 5.0 5.0

Lane Util. Factor 0.91 1.00 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 0.97 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 4916 1535 1711 3421 1717 1583

Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 4916 1535 1711 3421 1717 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 516 640 278 705 0 0 0 0 92 2 376

RTOR Reduction (vph) 0 0 359 0 0 0 0 0 0 0 0 281

Lane Group Flow (vph) 0 516 281 278 705 0 0 0 0 0 94 95

Confl. Peds. (#/hr) 5 4

Turn Type Perm Prot Perm Perm

Protected Phases 2 1 6 4

Permitted Phases 2 4 4

Actuated Green, G (s) 57.1 57.1 25.3 30.9 33.0 33.0

Effective Green, g (s) 57.1 57.1 25.3 30.9 33.0 33.0

Actuated g/C Ratio 0.44 0.44 0.19 0.24 0.25 0.25

Clearance Time (s) 5.0 5.0 4.6 5.0 5.0 5.0

Vehicle Extension (s) 4.0 4.0 4.5 4.0 5.0 5.0

Lane Grp Cap (vph) 2159 674 333 813 436 402

v/s Ratio Prot 0.10 0.16 c0.21

v/s Ratio Perm c0.18 0.05 c0.06

v/c Ratio 0.24 0.42 0.83 0.87 0.22 0.24

Uniform Delay, d1 22.8 25.0 50.3 47.6 38.3 38.5

Progression Factor 0.97 2.65 0.46 0.49 1.00 1.00

Incremental Delay, d2 0.2 1.7 11.8 6.6 0.5 0.6

Delay (s) 22.3 67.9 34.8 29.9 38.8 39.1

Level of Service C E C C D D

Approach Delay (s) 47.6 31.3 0.0 39.1

Approach LOS D C A D

Intersection Summary

HCM Average Control Delay 39.9 HCM Level of Service D

HCM Volume to Capacity ratio 0.47

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 98.5% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 209 425 51 0 287 103 284 115 217 108 212 31

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 0.95 0.95 1.00 0.91 0.91 0.91 0.91

Frpb, ped/bikes 1.00 1.00 0.99 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.99 1.00 0.85 1.00 0.92 1.00 0.98

Flt Protected 0.98 1.00 1.00 0.95 0.99 0.95 1.00

Satd. Flow (prot) 3442 3539 1561 1610 3067 1610 3314

Flt Permitted 0.75 1.00 1.00 0.95 0.99 0.95 1.00

Satd. Flow (perm) 2604 3539 1561 1610 3067 1610 3314

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 227 462 55 0 312 112 309 125 236 117 230 34

RTOR Reduction (vph) 0 9 0 0 0 76 0 178 0 0 16 0

Lane Group Flow (vph) 0 735 0 0 312 36 232 260 0 105 260 0

Confl. Peds. (#/hr) 2 2 2 2 2 1 1 2

Turn Type Perm Perm Split Split

Protected Phases 4 8 2 2 6 6

Permitted Phases 4 8

Actuated Green, G (s) 21.0 21.0 21.0 16.0 16.0 16.0 16.0

Effective Green, g (s) 21.0 21.0 21.0 16.0 16.0 16.0 16.0

Actuated g/C Ratio 0.32 0.32 0.32 0.25 0.25 0.25 0.25

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 841 1143 504 396 755 396 816

v/s Ratio Prot 0.09 c0.14 0.08 0.07 c0.08

v/s Ratio Perm c0.28 0.02

v/c Ratio 0.87 0.27 0.07 0.59 0.34 0.27 0.32

Uniform Delay, d1 20.8 16.3 15.2 21.6 20.2 19.8 20.0

Progression Factor 0.92 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 9.4 0.6 0.3 6.2 1.2 1.6 1.0

Delay (s) 28.5 16.9 15.5 27.8 21.4 21.4 21.1

Level of Service C B B C C C C

Approach Delay (s) 28.5 16.6 23.6 21.2

Approach LOS C B C C

Intersection Summary

HCM Average Control Delay 23.5 HCM Level of Service C

HCM Volume to Capacity ratio 0.62

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 72.8% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 17 7 124 5 9 1 71 213 2 3 342 31

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 18 8 135 5 10 1 77 232 2 3 372 34

Pedestrians 3 2 15

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 791 788 407 938 804 235 408 236

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 791 788 407 938 804 235 408 236

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 93 97 79 97 97 100 93 100

cM capacity (veh/h) 282 299 635 176 293 803 1147 1329

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 161 16 311 409

Volume Left 18 5 77 3

Volume Right 135 1 2 34

cSH 530 248 1147 1329

Volume to Capacity 0.30 0.07 0.07 0.00

Queue Length 95th (ft) 32 5 5 0

Control Delay (s) 14.7 20.5 2.6 0.1

Lane LOS B C A A

Approach Delay (s) 14.7 20.5 2.6 0.1

Approach LOS B C

Intersection Summary

Average Delay 3.9

Intersection Capacity Utilization 57.1% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 12 4 60 9 22 2 81 67 32 191 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 13 4 65 10 24 2 88 73 35 208 0

Pedestrians 6 1 2

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 1 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 443 449 214 418 413 127 214 162

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 443 449 214 418 413 127 214 162

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 97 99 87 98 97 100 98

cM capacity (veh/h) 489 489 822 518 512 920 1350 1416

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 18 99 163 242

Volume Left 1 65 2 35

Volume Right 4 24 73 0

cSH 540 579 1350 1416

Volume to Capacity 0.03 0.17 0.00 0.02

Queue Length 95th (ft) 3 15 0 2

Control Delay (s) 11.9 12.5 0.1 1.3

Lane LOS B B A A

Approach Delay (s) 11.9 12.5 0.1 1.3

Approach LOS B B

Intersection Summary

Average Delay 3.4

Intersection Capacity Utilization 42.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 8 74 23 12 32 11 26 75 29 15 228 25

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 9 80 25 13 35 12 28 82 32 16 248 27

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 114 60 141 291

Volume Left (vph) 9 13 28 16

Volume Right (vph) 25 12 32 27

Hadj (s) -0.08 -0.04 -0.06 -0.01

Departure Headway (s) 4.9 5.0 4.6 4.5

Degree Utilization, x 0.16 0.08 0.18 0.36

Capacity (veh/h) 666 641 734 763

Control Delay (s) 8.8 8.5 8.7 10.1

Approach Delay (s) 8.8 8.5 8.7 10.1

Approach LOS A A A B

Intersection Summary

Delay 9.4

HCM Level of Service A

Intersection Capacity Utilization 28.9% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 44 134 32 72 48 30 17 433 51 48 1642 42

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.98 1.00 1.00 0.91

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.94 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1760 1742 1765 1680 1770 3421 1547 1770 3421 1446

Flt Permitted 0.56 1.00 0.47 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1031 1742 868 1680 1770 3421 1547 1770 3421 1446

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 48 146 35 78 52 33 18 471 55 52 1785 46

RTOR Reduction (vph) 0 8 0 0 19 0 0 0 21 0 0 16

Lane Group Flow (vph) 48 173 0 78 66 0 18 471 34 52 1785 30

Confl. Peds. (#/hr) 9 6 6 9 21 1 1 21

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 26.7 18.7 20.3 15.5 2.4 79.4 79.4 7.1 84.1 84.1

Effective Green, g (s) 26.7 18.7 20.3 15.5 2.4 79.4 79.4 7.1 84.1 84.1

Actuated g/C Ratio 0.21 0.14 0.16 0.12 0.02 0.61 0.61 0.05 0.65 0.65

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 3.5 3.0 3.5 2.0 4.0 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 257 251 169 200 33 2089 945 97 2213 935

v/s Ratio Prot 0.01 c0.10 c0.02 0.04 0.01 0.14 c0.03 c0.52

v/s Ratio Perm 0.03 0.06 0.02 0.02

v/c Ratio 0.19 0.69 0.46 0.33 0.55 0.23 0.04 0.54 0.81 0.03

Uniform Delay, d1 42.3 52.9 48.7 52.5 63.3 11.4 10.1 59.8 16.9 8.3

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.23 0.32 0.15

Incremental Delay, d2 0.1 8.2 2.0 1.1 9.5 0.3 0.1 4.8 2.2 0.0

Delay (s) 42.4 61.1 50.7 53.6 72.8 11.7 10.1 78.5 7.6 1.3

Level of Service D E D D E B B E A A

Approach Delay (s) 57.2 52.2 13.5 9.4

Approach LOS E D B A

Intersection Summary

HCM Average Control Delay 16.5 HCM Level of Service B

HCM Volume to Capacity ratio 0.78

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 76.6% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 0 3 42 0 35 0 205 110 59 425 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 0 3 46 0 38 0 223 120 64 462 0

Pedestrians 4 4

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 915 937 470 880 877 283 466 342

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 915 937 470 880 877 283 466 342

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 100 99 82 100 95 100 95

cM capacity (veh/h) 230 250 590 254 271 756 1092 1217

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 4 84 342 526

Volume Left 1 46 0 64

Volume Right 3 38 120 0

cSH 424 364 1092 1217

Volume to Capacity 0.01 0.23 0.00 0.05

Queue Length 95th (ft) 1 22 0 4

Control Delay (s) 13.6 17.8 0.0 1.5

Lane LOS B C A

Approach Delay (s) 13.6 17.8 0.0 1.5

Approach LOS B C

Intersection Summary

Average Delay 2.5

Intersection Capacity Utilization 62.0% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 44 94 52 48 48 28 20 113 22 90 219 21

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 48 102 57 52 52 30 22 123 24 98 238 23

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 207 135 168 359

Volume Left (vph) 48 52 22 98

Volume Right (vph) 57 30 24 23

Hadj (s) -0.08 -0.02 -0.03 0.05

Departure Headway (s) 5.5 5.7 5.4 5.2

Degree Utilization, x 0.31 0.21 0.25 0.52

Capacity (veh/h) 597 562 598 656

Control Delay (s) 11.0 10.2 10.3 13.7

Approach Delay (s) 11.0 10.2 10.3 13.7

Approach LOS B B B B

Intersection Summary

Delay 11.8

HCM Level of Service B

Intersection Capacity Utilization 49.4% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 87 69 100 49 77 10 64 113 8 14 317 84

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 95 75 109 53 84 11 70 123 9 15 345 91

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 278 148 201 451

Volume Left (vph) 95 53 70 15

Volume Right (vph) 109 11 9 91

Hadj (s) -0.13 0.06 0.08 -0.08

Departure Headway (s) 6.0 6.5 6.2 5.6

Degree Utilization, x 0.47 0.27 0.35 0.70

Capacity (veh/h) 538 470 520 619

Control Delay (s) 14.2 11.9 12.5 20.6

Approach Delay (s) 14.2 11.9 12.5 20.6

Approach LOS B B B C

Intersection Summary

Delay 16.2

HCM Level of Service C

Intersection Capacity Utilization 63.1% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 20 10 6 29 19 21 5 387 10 22 1650 37

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 12 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 1.00 0.95 1.00 1.00 0.93

Flpb, ped/bikes 0.99 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.94 1.00 0.92 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1754 1680 1750 1698 1770 3421 1498 1770 3421 1468

Flt Permitted 0.73 1.00 0.75 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1345 1680 1373 1698 1770 3421 1498 1770 3421 1468

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 22 11 7 32 21 23 5 421 11 24 1793 40

RTOR Reduction (vph) 0 6 0 0 21 0 0 0 3 0 0 5

Lane Group Flow (vph) 22 12 0 32 23 0 5 421 8 24 1793 35

Confl. Peds. (#/hr) 7 8 8 7 15 9 9 15

Turn Type Perm Perm Prot Perm Prot Perm

Protected Phases 4 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 13.5 13.5 13.5 13.5 1.2 97.9 97.9 3.6 100.3 100.3

Effective Green, g (s) 13.5 13.5 13.5 13.5 1.2 97.9 97.9 3.6 100.3 100.3

Actuated g/C Ratio 0.10 0.10 0.10 0.10 0.01 0.75 0.75 0.03 0.77 0.77

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 4.0 4.0 2.0 4.0 4.0

Lane Grp Cap (vph) 140 174 143 176 16 2576 1128 49 2639 1133

v/s Ratio Prot 0.01 0.01 0.00 0.12 c0.01 c0.52

v/s Ratio Perm 0.02 c0.02 0.01 0.02

v/c Ratio 0.16 0.07 0.22 0.13 0.31 0.16 0.01 0.49 0.68 0.03

Uniform Delay, d1 53.1 52.6 53.4 52.9 64.0 4.5 4.0 62.3 7.1 3.5

Progression Factor 1.00 1.00 1.00 1.00 0.83 0.60 0.39 1.00 1.00 1.00

Incremental Delay, d2 0.2 0.1 0.3 0.1 3.9 0.1 0.0 2.8 1.4 0.1

Delay (s) 53.3 52.6 53.7 53.1 57.1 2.8 1.6 65.1 8.6 3.5

Level of Service D D D D E A A E A A

Approach Delay (s) 53.0 53.3 3.4 9.2

Approach LOS D D A A

Intersection Summary

HCM Average Control Delay 10.3 HCM Level of Service B

HCM Volume to Capacity ratio 0.61

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 65.7% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 24 211 157 97 233 50 52 90 47 45 319 44

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 10 10 11 10 10 11 12 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.98 1.00 0.99 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.94 1.00 0.97 1.00 0.95 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1705 1574 1711 1683 1711 1749 1703 1823

Flt Permitted 0.54 1.00 0.40 1.00 0.17 1.00 0.59 1.00

Satd. Flow (perm) 973 1574 724 1683 298 1749 1049 1823

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 26 229 171 105 253 54 57 98 51 49 347 48

RTOR Reduction (vph) 0 17 0 0 5 0 0 16 0 0 4 0

Lane Group Flow (vph) 26 383 0 105 302 0 57 133 0 49 391 0

Confl. Peds. (#/hr) 3 4 4 3 1 3 3 1

Confl. Bikes (#/hr) 6 3 1

Bus Blockages (#/hr) 0 4 0 0 0 0 0 0 0 0 0 0

Turn Type pm+pt pm+pt pm+pt pm+pt

Protected Phases 5 2 1 6 7 4 3 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 69.8 66.8 77.0 70.4 36.6 32.6 36.6 32.6

Effective Green, g (s) 69.8 66.8 77.0 70.4 36.6 32.6 36.6 32.6

Actuated g/C Ratio 0.54 0.51 0.59 0.54 0.28 0.25 0.28 0.25

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 539 809 479 911 127 439 315 457

v/s Ratio Prot 0.00 c0.24 c0.01 c0.18 c0.01 0.08 0.00 c0.21

v/s Ratio Perm 0.02 0.12 0.11 0.04

v/c Ratio 0.05 0.47 0.22 0.33 0.45 0.30 0.16 0.85

Uniform Delay, d1 14.2 20.3 12.7 16.7 36.8 39.5 34.6 46.4

Progression Factor 0.65 0.51 1.00 1.00 1.16 1.10 1.00 1.00

Incremental Delay, d2 0.0 2.0 0.1 1.0 0.9 0.1 0.1 13.9

Delay (s) 9.2 12.3 12.8 17.6 43.3 43.5 34.7 60.4

Level of Service A B B B D D C E

Approach Delay (s) 12.1 16.4 43.5 57.5

Approach LOS B B D E

Intersection Summary

HCM Average Control Delay 31.2 HCM Level of Service C

HCM Volume to Capacity ratio 0.60

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 25.0

Intersection Capacity Utilization 66.6% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 1 0 0 187 2 73 0 160 115 214 357 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 0 0 203 2 79 0 174 125 233 388 0

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 1 285 299 621

Volume Left (vph) 1 203 0 233

Volume Right (vph) 0 79 125 0

Hadj (s) 0.23 0.01 -0.22 0.11

Departure Headway (s) 7.5 6.4 5.6 5.5

Degree Utilization, x 0.00 0.50 0.47 0.94

Capacity (veh/h) 418 548 622 643

Control Delay (s) 10.5 15.6 13.5 45.8

Approach Delay (s) 10.5 15.6 13.5 45.8

Approach LOS B C B E

Intersection Summary

Delay 30.6

HCM Level of Service D

Intersection Capacity Utilization 69.9% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 29 42 0 3 77 24 0 8 1 103 17 66

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 32 46 0 3 84 26 0 9 1 112 18 72

Pedestrians 1 4 2 1

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 0 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1279

pX, platoon unblocked

vC, conflicting volume 111 48 296 228 52 222 215 99

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 111 48 296 228 52 222 215 99

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 98 100 100 99 100 84 97 92

cM capacity (veh/h) 1478 1557 581 654 1011 708 665 955

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 77 113 10 202

Volume Left 32 3 0 112

Volume Right 0 26 1 72

cSH 1478 1557 681 775

Volume to Capacity 0.02 0.00 0.01 0.26

Queue Length 95th (ft) 2 0 1 26

Control Delay (s) 3.2 0.2 10.4 11.3

Lane LOS A A B B

Approach Delay (s) 3.2 0.2 10.4 11.3

Approach LOS B B

Intersection Summary

Average Delay 6.6

Intersection Capacity Utilization 34.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 22 12 114 17 11 12 14 674 6 2 2091 56

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 12 12 12 12 12

Total Lost time (s) 4.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.98 1.00 0.99 1.00 1.00 0.96 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.86 1.00 0.92 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1589 1378 1590 1482 1593 3185 1368 1593 3185 1378

Flt Permitted 0.64 1.00 0.47 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1064 1378 787 1482 1593 3185 1368 1593 3185 1378

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 24 13 124 18 12 13 15 733 7 2 2273 61

RTOR Reduction (vph) 0 115 0 0 12 0 0 0 2 0 0 10

Lane Group Flow (vph) 24 22 0 18 13 0 15 733 5 2 2273 51

Confl. Peds. (#/hr) 3 4 4 3 3 5 5 3

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 14.1 9.9 11.3 8.5 2.4 97.2 97.2 1.1 95.9 95.9

Effective Green, g (s) 14.1 9.9 11.3 8.5 2.4 97.2 97.2 1.1 95.9 95.9

Actuated g/C Ratio 0.11 0.08 0.09 0.07 0.02 0.75 0.75 0.01 0.74 0.74

Clearance Time (s) 4.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 2.0 3.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 132 105 86 97 29 2381 1023 13 2350 1017

v/s Ratio Prot c0.01 c0.02 0.00 0.01 c0.01 0.23 0.00 c0.71

v/s Ratio Perm 0.01 0.01 0.00 0.04

v/c Ratio 0.18 0.21 0.21 0.13 0.52 0.31 0.01 0.15 0.97 0.05

Uniform Delay, d1 52.5 56.4 54.9 57.3 63.2 5.4 4.2 64.0 15.6 4.6

Progression Factor 1.00 1.00 1.00 1.00 0.93 0.65 0.49 1.29 0.19 0.00

Incremental Delay, d2 0.7 0.4 1.2 0.2 6.1 0.3 0.0 0.2 1.8 0.0

Delay (s) 53.1 56.8 56.1 57.5 65.0 3.8 2.1 82.6 4.8 0.0

Level of Service D E E E E A A F A A

Approach Delay (s) 56.2 56.9 5.0 4.8

Approach LOS E E A A

Intersection Summary

HCM Average Control Delay 8.0 HCM Level of Service A

HCM Volume to Capacity ratio 0.84

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 14.0

Intersection Capacity Utilization 89.0% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 37 961 33 56 406 1 18 17 24 26 57 44

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 10 11 11 12 10 10 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 1.00 1.00 0.91 1.00 0.93

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1768 3373 1706 3420 1650 1570 1764 1731

Flt Permitted 0.50 1.00 0.25 1.00 0.69 1.00 0.73 1.00

Satd. Flow (perm) 923 3373 446 3420 1192 1570 1353 1731

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 40 1045 36 61 441 1 20 18 26 28 62 48

RTOR Reduction (vph) 0 2 0 0 0 0 0 23 0 0 43 0

Lane Group Flow (vph) 40 1079 0 61 442 0 20 21 0 28 67 0

Confl. Peds. (#/hr) 1 7 7 1 1 3 3 1

Bus Blockages (#/hr) 0 4 0 0 0 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 6 4 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 48.0 48.0 48.0 48.0 7.0 7.0 7.0 7.0

Effective Green, g (s) 48.0 48.0 48.0 48.0 7.0 7.0 7.0 7.0

Actuated g/C Ratio 0.74 0.74 0.74 0.74 0.11 0.11 0.11 0.11

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 682 2491 329 2526 128 169 146 186

v/s Ratio Prot c0.32 0.13 0.01 c0.04

v/s Ratio Perm 0.04 0.14 0.02 0.02

v/c Ratio 0.06 0.43 0.19 0.17 0.16 0.12 0.19 0.36

Uniform Delay, d1 2.3 3.3 2.6 2.6 26.3 26.2 26.4 26.9

Progression Factor 0.93 0.92 1.15 1.09 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.5 0.7 0.1 0.6 0.3 0.6 1.2

Delay (s) 2.3 3.5 3.6 2.9 26.9 26.6 27.1 28.1

Level of Service A A A A C C C C

Approach Delay (s) 3.5 3.0 26.7 27.9

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 6.0 HCM Level of Service A

HCM Volume to Capacity ratio 0.42

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 52.7% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

62: N 185th St & Midvale Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 5 Synchro 7 -  Report

David Evans and Associates, Inc. Page 64

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 11 327 18 52 369 8 19 4 50 6 0 4

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.93 1.00 1.00 1.00 0.91 0.99

Flpb, ped/bikes 0.99 1.00 1.00 0.97 1.00 0.98 1.00 0.96

Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85 0.95

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.96 1.00 0.97

Satd. Flow (prot) 1745 1801 1467 1710 1793 1700 1441 1623

Flt Permitted 0.52 1.00 1.00 0.55 1.00 0.94 1.00 0.84

Satd. Flow (perm) 958 1801 1467 988 1793 1672 1441 1405

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 12 355 20 57 401 9 21 4 54 7 0 4

RTOR Reduction (vph) 0 0 4 0 0 0 0 0 51 0 4 0

Lane Group Flow (vph) 12 355 16 57 410 0 0 25 3 0 7 0

Confl. Peds. (#/hr) 12 27 27 12 16 35 35 16

Turn Type Perm Perm Perm Perm Perm Perm

Protected Phases 2 6 4 8

Permitted Phases 2 2 6 4 4 8

Actuated Green, G (s) 51.1 51.1 51.1 51.1 51.1 3.9 3.9 3.9

Effective Green, g (s) 51.1 51.1 51.1 51.1 51.1 3.9 3.9 3.9

Actuated g/C Ratio 0.79 0.79 0.79 0.79 0.79 0.06 0.06 0.06

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 753 1416 1153 777 1410 100 86 84

v/s Ratio Prot 0.20 c0.23

v/s Ratio Perm 0.01 0.01 0.06 c0.01 0.00 0.01

v/c Ratio 0.02 0.25 0.01 0.07 0.29 0.25 0.04 0.09

Uniform Delay, d1 1.5 1.9 1.5 1.6 1.9 29.2 28.8 28.9

Progression Factor 0.34 0.93 0.31 0.78 0.93 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.4 0.0 0.2 0.5 0.5 0.1 0.2

Delay (s) 0.6 2.1 0.5 1.4 2.3 29.6 28.8 29.0

Level of Service A A A A A C C C

Approach Delay (s) 2.0 2.2 29.1 29.0

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 4.7 HCM Level of Service A

HCM Volume to Capacity ratio 0.29

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 48.8% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

63: N 175th St & Midvale Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 5 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 28 618 33 5 667 66 19 5 5 19 4 45

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.5 4.5

Lane Util. Factor 1.00 0.95 1.00 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 1.00 0.93 1.00 0.86

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1590 3048 1587 4350 1582 1489 1591 1371

Flt Permitted 0.33 1.00 0.38 1.00 0.87 1.00 0.78 1.00

Satd. Flow (perm) 550 3048 639 4350 1448 1489 1314 1371

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 30 672 36 5 725 72 21 5 5 21 4 49

RTOR Reduction (vph) 0 3 0 0 8 0 0 5 0 0 45 0

Lane Group Flow (vph) 30 705 0 5 789 0 21 5 0 21 8 0

Confl. Peds. (#/hr) 7 13 13 7 10 1 1 10

Turn Type pm+pt pm+pt Perm Perm

Protected Phases 5 2 1 6 4 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 46.7 44.2 44.1 42.9 4.6 4.6 5.1 5.1

Effective Green, g (s) 46.7 44.2 44.1 42.9 4.6 4.6 5.1 5.1

Actuated g/C Ratio 0.72 0.68 0.68 0.66 0.07 0.07 0.08 0.08

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.5 4.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 435 2073 451 2871 102 105 103 108

v/s Ratio Prot c0.00 c0.23 0.00 0.18 0.00 0.01

v/s Ratio Perm 0.05 0.01 0.01 c0.02

v/c Ratio 0.07 0.34 0.01 0.27 0.21 0.05 0.20 0.07

Uniform Delay, d1 2.6 4.3 3.4 4.6 28.5 28.2 28.0 27.8

Progression Factor 0.66 1.04 0.33 0.27 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.4 0.0 0.2 1.0 0.2 1.0 0.3

Delay (s) 1.8 4.9 1.1 1.5 29.5 28.4 29.0 28.0

Level of Service A A A A C C C C

Approach Delay (s) 4.8 1.4 29.1 28.3

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 4.7 HCM Level of Service A

HCM Volume to Capacity ratio 0.29

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 9.5

Intersection Capacity Utilization 45.8% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

64: PW 2nd Access Road & 116th Ave W 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 5 Synchro 7 -  Report
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 0 0 0 26 10 0

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 0 0 28 11 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 39 11 11

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 39 11 11

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 100 100

cM capacity (veh/h) 973 1070 1608

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 0 28 11

Volume Left 0 0 0

Volume Right 0 0 0

cSH 1700 1608 1700

Volume to Capacity 0.00 0.00 0.01

Queue Length 95th (ft) 0 0 0

Control Delay (s) 0.0 0.0 0.0

Lane LOS A

Approach Delay (s) 0.0 0.0 0.0

Approach LOS A

Intersection Summary

Average Delay 0.0

Intersection Capacity Utilization 6.7% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

1: Richmond Beach Dr & NW 196th St 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 6 Synchro 7 -  Report

David Evans and Associates, Inc. Page 1

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 505 5 4 298 3 2

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 549 5 4 324 3 2

Pedestrians 2 1

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 555 885 555

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 555 885 555

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 100 99 100

cM capacity (veh/h) 1014 314 530

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 554 328 5

Volume Left 0 4 3

Volume Right 5 0 2

cSH 1700 1014 375

Volume to Capacity 0.33 0.00 0.01

Queue Length 95th (ft) 0 0 1

Control Delay (s) 0.0 0.2 14.7

Lane LOS A B

Approach Delay (s) 0.0 0.2 14.7

Approach LOS B

Intersection Summary

Average Delay 0.1

Intersection Capacity Utilization 37.5% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

2: NW 195th Pl & Richmond Beach Dr 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 6 Synchro 7 -  Report
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 2 2 5 10 20 1

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 2 5 11 22 1

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 55 11 16

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 55 11 16

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 100 99

cM capacity (veh/h) 939 1070 1601

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 4 16 23

Volume Left 2 0 22

Volume Right 2 11 0

cSH 1001 1700 1601

Volume to Capacity 0.00 0.01 0.01

Queue Length 95th (ft) 0 0 1

Control Delay (s) 8.6 0.0 6.9

Lane LOS A A

Approach Delay (s) 8.6 0.0 6.9

Approach LOS A

Intersection Summary

Average Delay 4.5

Intersection Capacity Utilization 17.8% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

3: NW 196th St & 24th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 6 Synchro 7 -  Report

David Evans and Associates, Inc. Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 2 520 0 7 302 4 0 0 45 18 1 3

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 565 0 8 328 4 0 0 49 20 1 3

Pedestrians 2 4

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None TWLTL

Median storage veh) 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 333 565 919 917 569 968 915 332

vC1, stage 1 conf vol 570 570 346 346

vC2, stage 2 conf vol 349 348 622 570

vCu, unblocked vol 333 565 919 917 569 968 915 332

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s) 6.1 5.5 6.1 5.5

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 99 100 100 91 95 100 100

cM capacity (veh/h) 1227 1007 444 445 520 384 442 708

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total 567 8 333 49 24

Volume Left 2 8 0 0 20

Volume Right 0 0 4 49 3

cSH 1227 1007 1700 520 412

Volume to Capacity 0.00 0.01 0.20 0.09 0.06

Queue Length 95th (ft) 0 1 0 8 5

Control Delay (s) 0.1 8.6 0.0 12.6 14.3

Lane LOS A A B B

Approach Delay (s) 0.1 0.2 12.6 14.3

Approach LOS B B

Intersection Summary

Average Delay 1.1

Intersection Capacity Utilization 43.9% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

4: NW 196th St NW & 20th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 6 Synchro 7 -  Report

David Evans and Associates, Inc. Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 6 614 1 22 313 59 5 9 68 244 3 3

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 0.95 1.00 1.00

Frpb, ped/bikes 1.00 0.99 0.97 1.00

Flpb, ped/bikes 1.00 1.00 1.00 0.98

Frt 1.00 0.98 0.89 1.00

Flt Protected 1.00 1.00 1.00 0.95

Satd. Flow (prot) 3536 3432 1604 1742

Flt Permitted 1.00 1.00 0.98 0.75

Satd. Flow (perm) 3536 3432 1575 1373

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 7 667 1 24 340 64 5 10 74 265 3 3

RTOR Reduction (vph) 0 0 0 0 23 0 0 56 0 0 0 0

Lane Group Flow (vph) 0 675 0 0 405 0 0 34 0 0 271 0

Confl. Peds. (#/hr) 8 5 8 12 18 18

Turn Type Split Split Perm Perm

Protected Phases 2 2 6 6 8 4

Permitted Phases 8 4

Actuated Green, G (s) 24.0 13.5 17.5 17.5

Effective Green, g (s) 24.0 13.5 17.5 17.5

Actuated g/C Ratio 0.34 0.19 0.25 0.25

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1212 662 394 343

v/s Ratio Prot c0.19 c0.12

v/s Ratio Perm 0.02 c0.20

v/c Ratio 0.56 0.61 0.09 0.79

Uniform Delay, d1 18.7 25.9 20.1 24.5

Progression Factor 1.00 0.83 1.00 1.00

Incremental Delay, d2 1.8 1.4 0.1 11.7

Delay (s) 20.5 22.9 20.2 36.2

Level of Service C C C D

Approach Delay (s) 20.5 22.9 20.2 36.2

Approach LOS C C C D

Intersection Summary

HCM Average Control Delay 24.1 HCM Level of Service C

HCM Volume to Capacity ratio 0.64

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 56.4% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

4: NW 196th St NW & 20th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 6 Synchro 7 -  Report

David Evans and Associates, Inc. Page 5

Movement NER2

Lane Configurations

Volume (vph) 0

Ideal Flow (vphpl) 1900

Total Lost time (s)

Lane Util. Factor

Frpb, ped/bikes

Flpb, ped/bikes

Frt

Flt Protected

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Peak-hour factor, PHF 0.92

Adj. Flow (vph) 0

RTOR Reduction (vph) 0

Lane Group Flow (vph) 0

Confl. Peds. (#/hr)

Turn Type Free

Protected Phases

Permitted Phases Free

Actuated Green, G (s)

Effective Green, g (s)

Actuated g/C Ratio

Clearance Time (s)

Vehicle Extension (s)

Lane Grp Cap (vph)

v/s Ratio Prot

v/s Ratio Perm

v/c Ratio

Uniform Delay, d1

Progression Factor

Incremental Delay, d2

Delay (s)

Level of Service

Approach Delay (s)

Approach LOS

Intersection Summary



HCM Signalized Intersection Capacity Analysis

5: NW 195th St & 15th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 6 Synchro 7 -  Report

David Evans and Associates, Inc. Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 16 911 0 0 404 25 0 0 0 70 0 45

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 0.95 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 0.99 0.95

Flt Protected 1.00 1.00 0.97

Satd. Flow (prot) 3536 3504 1712

Flt Permitted 1.00 1.00 0.81

Satd. Flow (perm) 3536 3504 1436

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 17 990 0 0 439 27 0 0 0 76 0 49

RTOR Reduction (vph) 0 0 0 0 3 0 0 0 0 0 18 0

Lane Group Flow (vph) 0 1007 0 0 463 0 0 0 0 0 107 0

Confl. Peds. (#/hr) 1 1

Turn Type Split Split Perm Perm

Protected Phases 2 2 6 6 8 4

Permitted Phases 8 4

Actuated Green, G (s) 85.4 23.9 15.7

Effective Green, g (s) 85.4 23.9 15.7

Actuated g/C Ratio 0.61 0.17 0.11

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0

Lane Grp Cap (vph) 2157 598 161

v/s Ratio Prot c0.28 c0.13

v/s Ratio Perm c0.07

v/c Ratio 0.47 0.77 0.67

Uniform Delay, d1 14.9 55.5 59.6

Progression Factor 0.62 0.21 1.00

Incremental Delay, d2 0.6 5.4 10.0

Delay (s) 9.9 16.8 69.6

Level of Service A B E

Approach Delay (s) 9.9 16.8 0.0 69.6

Approach LOS A B A E

Intersection Summary

HCM Average Control Delay 16.6 HCM Level of Service B

HCM Volume to Capacity ratio 0.55

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 51.5% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

6: N Richmond Beach Rd & 15th Drwy 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 6 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 2 937 34 23 383 2 47 1 33 1 1 3

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 0.95 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00

Frt 0.99 1.00 0.94 0.92

Flt Protected 1.00 1.00 0.97 0.99

Satd. Flow (prot) 3516 3526 1700 1672

Flt Permitted 1.00 1.00 0.82 0.97

Satd. Flow (perm) 3516 3526 1432 1630

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 2 1018 37 25 416 2 51 1 36 1 1 3

RTOR Reduction (vph) 0 1 0 0 0 0 0 19 0 0 3 0

Lane Group Flow (vph) 0 1056 0 0 443 0 0 69 0 0 2 0

Confl. Peds. (#/hr) 12 3 3 12 5 5

Turn Type Split Split Perm Perm

Protected Phases 2 2 6 6 8 4

Permitted Phases 8 4

Actuated Green, G (s) 90.2 22.9 11.9 11.9

Effective Green, g (s) 90.2 22.9 11.9 11.9

Actuated g/C Ratio 0.64 0.16 0.09 0.09

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 2265 577 122 139

v/s Ratio Prot c0.30 c0.13

v/s Ratio Perm c0.05 0.00

v/c Ratio 0.47 0.77 0.56 0.02

Uniform Delay, d1 12.7 56.0 61.6 58.7

Progression Factor 0.09 0.42 1.00 1.00

Incremental Delay, d2 0.6 6.0 5.9 0.0

Delay (s) 1.8 29.4 67.4 58.7

Level of Service A C E E

Approach Delay (s) 1.8 29.4 67.4 58.7

Approach LOS A C E E

Intersection Summary

HCM Average Control Delay 13.3 HCM Level of Service B

HCM Volume to Capacity ratio 0.53

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 48.0% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 0 36 419 2 0 991

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 39 455 2 0 1077

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1289

pX, platoon unblocked

vC, conflicting volume 996 230 459

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 996 230 459

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 95 100

cM capacity (veh/h) 241 772 1098

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2

Volume Total 39 304 154 539 539

Volume Left 0 0 0 0 0

Volume Right 39 0 2 0 0

cSH 772 1700 1700 1700 1700

Volume to Capacity 0.05 0.18 0.09 0.32 0.32

Queue Length 95th (ft) 4 0 0 0 0

Control Delay (s) 9.9 0.0 0.0 0.0 0.0

Lane LOS A

Approach Delay (s) 9.9 0.0 0.0

Approach LOS A

Intersection Summary

Average Delay 0.2

Intersection Capacity Utilization 30.7% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

8: N Richmond Beach Rd & 8th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 6 Synchro 7 -  Report

David Evans and Associates, Inc. Page 9

Movement EBL EBT EBR EBR2 WBL2 WBL WBT WBR NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 97 814 46 2 21 14 367 49 2 27 64 23

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 12 12 12 11 11 10 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.98 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1711 3504 1711 3219 1711 1721

Flt Permitted 0.49 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 884 3504 1711 3219 1711 1721

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 105 885 50 2 23 15 399 53 2 29 70 25

RTOR Reduction (vph) 0 0 0 0 0 0 6 0 0 0 10 0

Lane Group Flow (vph) 105 937 0 0 0 38 446 0 0 31 85 0

Confl. Peds. (#/hr) 2 2 3

Confl. Bikes (#/hr) 1 1

Bus Blockages (#/hr) 0 0 0 0 0 0 4 0 0 0 0 0

Turn Type Perm Prot Prot Split Split

Protected Phases 2 1 1 6 4 4 4

Permitted Phases 2

Actuated Green, G (s) 71.7 71.7 6.2 82.9 11.7 11.7

Effective Green, g (s) 71.7 71.7 6.2 82.9 11.7 11.7

Actuated g/C Ratio 0.51 0.51 0.04 0.59 0.08 0.08

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.5 2.0 2.0 2.5 2.5

Lane Grp Cap (vph) 453 1795 76 1906 143 144

v/s Ratio Prot c0.27 c0.02 0.14 0.02 c0.05

v/s Ratio Perm 0.12

v/c Ratio 0.23 0.52 0.50 0.23 0.22 0.59

Uniform Delay, d1 18.9 22.7 65.4 13.5 59.9 61.8

Progression Factor 1.30 1.17 1.08 0.12 1.00 1.00

Incremental Delay, d2 1.1 1.0 1.5 0.2 0.6 5.0

Delay (s) 25.6 27.6 72.0 1.8 60.4 66.9

Level of Service C C E A E E

Approach Delay (s) 27.4 7.2 65.3

Approach LOS C A E

Intersection Summary

HCM Average Control Delay 33.0 HCM Level of Service C

HCM Volume to Capacity ratio 0.57

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 25.0

Intersection Capacity Utilization 67.8% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBL SBT SBR SBR2 NEL NER NER2

Lane Configurations

Volume (vph) 140 129 9 22 24 27 2

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 12 12 12

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.96

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 0.97 0.93

Flt Protected 0.95 1.00 0.98

Satd. Flow (prot) 1711 1729 1627

Flt Permitted 0.95 1.00 0.98

Satd. Flow (perm) 1711 1729 1627

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 152 140 10 24 26 29 2

RTOR Reduction (vph) 0 4 0 0 0 0 0

Lane Group Flow (vph) 152 170 0 0 57 0 0

Confl. Peds. (#/hr) 3 3 2

Confl. Bikes (#/hr) 1 1

Bus Blockages (#/hr) 0 2 0 0 0 0 0

Turn Type Split

Protected Phases 7 7 3

Permitted Phases

Actuated Green, G (s) 18.0 18.0 7.4

Effective Green, g (s) 18.0 18.0 7.4

Actuated g/C Ratio 0.13 0.13 0.05

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0

Lane Grp Cap (vph) 220 222 86

v/s Ratio Prot 0.09 c0.10 c0.04

v/s Ratio Perm

v/c Ratio 0.69 0.76 0.66

Uniform Delay, d1 58.3 58.9 65.1

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 7.3 13.1 13.9

Delay (s) 65.7 72.0 78.9

Level of Service E E E

Approach Delay (s) 69.1 78.9

Approach LOS E E

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 22 1016 3 10 412 38 9 23 18 99 15 88

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 11 11 10 10 11 10 10 10

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 0.97

Flpb, ped/bikes 1.00 1.00 0.99 1.00 0.99 1.00

Frt 1.00 0.99 1.00 0.93 1.00 0.87

Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 3388 3340 1628 1608 1639 1474

Flt Permitted 1.00 1.00 0.56 1.00 0.73 1.00

Satd. Flow (perm) 3388 3340 957 1608 1256 1474

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 24 1104 3 11 448 41 10 25 20 108 16 96

RTOR Reduction (vph) 0 0 0 0 5 0 0 18 0 0 0 0

Lane Group Flow (vph) 0 1131 0 0 495 0 10 27 0 108 112 0

Confl. Peds. (#/hr) 2 7 7 2 7 3 3 7

Confl. Bikes (#/hr) 1 1 1

Bus Blockages (#/hr) 0 4 0 0 4 0 0 0 0 0 0 0

Turn Type Split Split Perm Perm

Protected Phases 2 2 6 6 4 4

Permitted Phases 4 4

Actuated Green, G (s) 82.8 25.1 17.1 17.1 17.1 17.1

Effective Green, g (s) 82.8 25.1 17.1 17.1 17.1 17.1

Actuated g/C Ratio 0.59 0.18 0.12 0.12 0.12 0.12

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 2004 599 117 196 153 180

v/s Ratio Prot c0.33 c0.15 0.02 0.08

v/s Ratio Perm 0.01 c0.09

v/c Ratio 0.56 0.83 0.09 0.14 0.71 0.62

Uniform Delay, d1 17.5 55.4 54.5 54.9 59.0 58.4

Progression Factor 0.45 0.71 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.0 8.7 0.3 0.3 13.8 6.5

Delay (s) 8.9 48.2 54.8 55.2 72.8 64.9

Level of Service A D D E E E

Approach Delay (s) 8.9 48.2 55.1 68.8

Approach LOS A D E E

Intersection Summary

HCM Average Control Delay 27.5 HCM Level of Service C

HCM Volume to Capacity ratio 0.64

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 64.6% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 909 238 43 365 92 80

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 11 11 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 1.00 0.95 0.97

Frpb, ped/bikes 0.99 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.97 1.00 1.00 0.93

Flt Protected 1.00 0.95 1.00 0.97

Satd. Flow (prot) 3297 1770 3421 3235

Flt Permitted 1.00 0.95 1.00 0.97

Satd. Flow (perm) 3297 1770 3421 3235

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 988 259 47 397 100 87

RTOR Reduction (vph) 23 0 0 0 76 0

Lane Group Flow (vph) 1224 0 47 397 111 0

Confl. Peds. (#/hr) 2 2

Confl. Bikes (#/hr) 2 2

Turn Type Prot

Protected Phases 2 1 6 4

Permitted Phases

Actuated Green, G (s) 42.3 3.7 51.0 9.0

Effective Green, g (s) 42.3 3.7 51.0 9.0

Actuated g/C Ratio 0.60 0.05 0.73 0.13

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1992 94 2492 416

v/s Ratio Prot c0.37 c0.03 0.12 c0.03

v/s Ratio Perm

v/c Ratio 0.61 0.50 0.16 0.27

Uniform Delay, d1 8.7 32.3 2.9 27.5

Progression Factor 1.26 1.04 1.37 1.00

Incremental Delay, d2 1.2 1.5 0.1 0.1

Delay (s) 12.2 35.0 4.1 27.7

Level of Service B C A C

Approach Delay (s) 12.2 7.4 27.7

Approach LOS B A C

Intersection Summary

HCM Average Control Delay 12.6 HCM Level of Service B

HCM Volume to Capacity ratio 0.55

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 49.2% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 23 875 89 22 338 23 50 70 21 43 147 23

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 12 11 11 11 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 1.00 0.97 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1711 3365 1770 3356 1711 1728 1711 1759

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1711 3365 1770 3356 1711 1728 1711 1759

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 25 951 97 24 367 25 54 76 23 47 160 25

RTOR Reduction (vph) 0 4 0 0 3 0 0 8 0 0 0 0

Lane Group Flow (vph) 25 1044 0 24 389 0 54 91 0 47 185 0

Confl. Peds. (#/hr) 1 2 2 1 1 5 5 1

Confl. Bikes (#/hr) 2 1 4

Bus Blockages (#/hr) 0 0 0 0 4 0 0 0 0 0 0 0

Turn Type Prot Prot Split Split

Protected Phases 1 6 5 2 3 3 4 4

Permitted Phases

Actuated Green, G (s) 3.6 85.7 3.6 85.7 11.7 11.7 19.0 19.0

Effective Green, g (s) 3.6 85.7 3.6 85.7 11.7 11.7 19.0 19.0

Actuated g/C Ratio 0.03 0.61 0.03 0.61 0.08 0.08 0.14 0.14

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.0 2.5 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 44 2060 46 2054 143 144 232 239

v/s Ratio Prot c0.01 c0.31 0.01 0.12 0.03 c0.05 0.03 c0.11

v/s Ratio Perm

v/c Ratio 0.57 0.51 0.52 0.19 0.38 0.63 0.20 0.77

Uniform Delay, d1 67.4 15.3 67.3 11.9 60.7 62.1 53.8 58.4

Progression Factor 0.82 0.79 0.84 1.53 0.79 0.79 1.00 1.00

Incremental Delay, d2 10.9 0.7 7.9 0.2 0.6 6.4 0.2 13.2

Delay (s) 66.5 12.7 64.8 18.5 48.7 55.7 53.9 71.7

Level of Service E B E B D E D E

Approach Delay (s) 14.0 21.1 53.3 68.1

Approach LOS B C D E

Intersection Summary

HCM Average Control Delay 25.5 HCM Level of Service C

HCM Volume to Capacity ratio 0.56

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 53.2% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 2 4 4 55 3 4 1 129 90 8 297 1

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 4 4 60 3 4 1 140 98 9 323 1

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 538 581 323 539 533 189 324 238

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 538 581 323 539 533 189 324 238

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 99 99 87 99 99 100 99

cM capacity (veh/h) 447 422 718 445 450 853 1236 1329

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 11 67 239 333

Volume Left 2 60 1 9

Volume Right 4 4 98 1

cSH 512 459 1236 1329

Volume to Capacity 0.02 0.15 0.00 0.01

Queue Length 95th (ft) 2 13 0 0

Control Delay (s) 12.2 14.2 0.0 0.3

Lane LOS B B A A

Approach Delay (s) 12.2 14.2 0.0 0.3

Approach LOS B B

Intersection Summary

Average Delay 1.8

Intersection Capacity Utilization 38.2% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

13: 244th St SW & Firdale Ave 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 6 Synchro 7 -  Report

David Evans and Associates, Inc. Page 15

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 2 115 45 180 338 2

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 125 49 196 367 2

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 662 368 370

vC1, stage 1 conf vol 368

vC2, stage 2 conf vol 293

vCu, unblocked vol 662 368 370

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s) 5.4

tF (s) 3.5 3.3 2.2

p0 queue free % 100 82 96

cM capacity (veh/h) 596 677 1189

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 127 245 370

Volume Left 2 49 0

Volume Right 125 0 2

cSH 675 1189 1700

Volume to Capacity 0.19 0.04 0.22

Queue Length 95th (ft) 17 3 0

Control Delay (s) 11.6 1.9 0.0

Lane LOS B A

Approach Delay (s) 11.6 1.9 0.0

Approach LOS B

Intersection Summary

Average Delay 2.6

Intersection Capacity Utilization 47.1% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 8 408 167 114 186 9 97 6 49 16 2 3

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 9 443 182 124 202 10 105 7 53 17 2 3

Pedestrians 1 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 214 625 1007 1013 534 974 1099 210

vC1, stage 1 conf vol 552 552 457 457

vC2, stage 2 conf vol 455 462 517 642

vCu, unblocked vol 214 625 1007 1013 534 974 1099 210

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s) 6.1 5.5 6.1 5.5

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 99 87 73 98 90 95 99 100

cM capacity (veh/h) 1354 956 392 390 546 321 311 828

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 9 625 124 212 165 23

Volume Left 9 0 124 0 105 17

Volume Right 0 182 0 10 53 3

cSH 1354 1700 956 1700 431 350

Volume to Capacity 0.01 0.37 0.13 0.12 0.38 0.07

Queue Length 95th (ft) 0 0 11 0 44 5

Control Delay (s) 7.7 0.0 9.3 0.0 18.5 16.0

Lane LOS A A C C

Approach Delay (s) 0.1 3.4 18.5 16.0

Approach LOS C C

Intersection Summary

Average Delay 4.0

Intersection Capacity Utilization 57.1% ICU Level of Service B

Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 124 465 281 289 24 120

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 135 505 305 314 26 130

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 1257

pX, platoon unblocked

vC, conflicting volume 640 1314 388

vC1, stage 1 conf vol 388

vC2, stage 2 conf vol 926

vCu, unblocked vol 640 1314 388

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s) 5.4

tF (s) 2.2 3.5 3.3

p0 queue free % 68 89 80

cM capacity (veh/h) 944 248 661

Direction, Lane # EB 1 WB 1 WB 2 NB 1

Volume Total 640 305 314 157

Volume Left 0 305 0 26

Volume Right 505 0 0 130

cSH 1700 944 1700 517

Volume to Capacity 0.38 0.32 0.18 0.30

Queue Length 95th (ft) 0 35 0 32

Control Delay (s) 0.0 10.6 0.0 15.0

Lane LOS B B

Approach Delay (s) 0.0 5.2 15.0

Approach LOS B

Intersection Summary

Average Delay 3.9

Intersection Capacity Utilization 69.5% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 13 78 33 55 353 11

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 14 85 36 60 384 12

Pedestrians 2

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 96 179 68

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 96 179 68

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 99 52 99

cM capacity (veh/h) 1498 803 994

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 99 96 396

Volume Left 14 0 384

Volume Right 0 60 12

cSH 1498 1700 808

Volume to Capacity 0.01 0.06 0.49

Queue Length 95th (ft) 1 0 68

Control Delay (s) 1.1 0.0 13.7

Lane LOS A B

Approach Delay (s) 1.1 0.0 13.7

Approach LOS B

Intersection Summary

Average Delay 9.3

Intersection Capacity Utilization 38.4% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 32 84 68 142 459 123

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 35 91 74 154 499 134

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 868 566 499

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 868 566 499

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 88 83 93

cM capacity (veh/h) 300 524 1065

Direction, Lane # EB 1 EB 2 NB 1 SB 1

Volume Total 35 91 228 633

Volume Left 35 0 74 0

Volume Right 0 91 0 134

cSH 300 524 1065 1700

Volume to Capacity 0.12 0.17 0.07 0.37

Queue Length 95th (ft) 10 16 6 0

Control Delay (s) 18.5 13.3 3.2 0.0

Lane LOS C B A

Approach Delay (s) 14.8 3.2 0.0

Approach LOS B

Intersection Summary

Average Delay 2.6

Intersection Capacity Utilization 56.2% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 1 4 0 77 2 46 1 65 103 103 168 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 11 12 12 12 12 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 0.98 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.86 1.00 0.85 1.00

Flt Protected 0.99 0.95 1.00 1.00 1.00 0.98

Satd. Flow (prot) 1842 1707 1553 1861 1551 1823

Flt Permitted 0.98 0.75 1.00 1.00 1.00 0.84

Satd. Flow (perm) 1831 1356 1553 1855 1551 1569

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 1 4 0 84 2 50 1 71 112 112 183 1

RTOR Reduction (vph) 0 0 0 0 20 0 0 0 83 0 0 0

Lane Group Flow (vph) 0 5 0 84 32 0 0 72 29 0 296 0

Confl. Peds. (#/hr) 3 1 1 3 3 5 5 3

Confl. Bikes (#/hr) 1 2 5

Turn Type Perm Perm Perm Perm Perm

Protected Phases 2 2 5 5

Permitted Phases 2 2 5 5 5

Actuated Green, G (s) 41.8 41.8 41.8 18.2 18.2 18.2

Effective Green, g (s) 41.8 41.8 41.8 18.2 18.2 18.2

Actuated g/C Ratio 0.60 0.60 0.60 0.26 0.26 0.26

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1093 810 927 482 403 408

v/s Ratio Prot 0.02

v/s Ratio Perm 0.00 c0.06 0.04 0.02 c0.19

v/c Ratio 0.00 0.10 0.03 0.15 0.07 0.73

Uniform Delay, d1 5.7 6.1 5.8 19.9 19.5 23.6

Progression Factor 1.00 0.27 0.12 1.00 1.00 0.90

Incremental Delay, d2 0.0 0.3 0.1 0.1 0.0 4.8

Delay (s) 5.7 1.9 0.8 20.0 19.6 26.1

Level of Service A A A B B C

Approach Delay (s) 5.7 1.5 19.7 26.1

Approach LOS A A B C

Intersection Summary

HCM Average Control Delay 18.6 HCM Level of Service B

HCM Volume to Capacity ratio 0.29

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 49.2% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 23 575 37 100 541 122 27 95 115 319 269 38

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 11 12 11 12 11 10 11 12 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 0.91 0.91

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.93 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.97 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 0.99

Satd. Flow (prot) 1770 3381 1770 3295 1711 1739 1426 1610 3185

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 0.99

Satd. Flow (perm) 1770 3381 1770 3295 1711 1739 1426 1610 3185

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 25 625 40 109 588 133 29 103 125 347 292 41

RTOR Reduction (vph) 0 3 0 0 11 0 0 0 111 0 6 0

Lane Group Flow (vph) 25 662 0 109 710 0 29 103 14 222 452 0

Confl. Peds. (#/hr) 10 18 18 10 2 26 26 2

Confl. Bikes (#/hr) 1 3 1

Turn Type Prot Prot Split Perm Split

Protected Phases 5 2 1 6 4 4 3 3

Permitted Phases 4

Actuated Green, G (s) 3.6 65.6 12.9 74.9 16.2 16.2 16.2 25.3 25.3

Effective Green, g (s) 3.6 65.6 12.9 74.9 16.2 16.2 16.2 25.3 25.3

Actuated g/C Ratio 0.03 0.47 0.09 0.54 0.12 0.12 0.12 0.18 0.18

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 46 1584 163 1763 198 201 165 291 576

v/s Ratio Prot 0.01 0.20 c0.06 c0.22 0.02 c0.06 0.14 c0.14

v/s Ratio Perm 0.01

v/c Ratio 0.54 0.42 0.67 0.40 0.15 0.51 0.09 0.76 0.79

Uniform Delay, d1 67.4 24.6 61.5 19.3 55.7 58.2 55.3 54.5 54.8

Progression Factor 1.32 0.27 1.42 0.28 1.00 1.00 1.00 0.99 0.99

Incremental Delay, d2 6.7 0.8 5.0 0.4 0.1 0.9 0.1 8.2 5.2

Delay (s) 95.8 7.5 92.3 5.8 55.8 59.1 55.4 61.9 59.5

Level of Service F A F A E E E E E

Approach Delay (s) 10.7 17.1 56.9 60.3

Approach LOS B B E E

Intersection Summary

HCM Average Control Delay 31.4 HCM Level of Service C

HCM Volume to Capacity ratio 0.51

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 58.8% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 22 85 163 62 58 8 16 206 15 4 468 100

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 24 92 177 67 63 9 17 224 16 4 509 109

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 293 139 258 622

Volume Left (vph) 24 67 17 4

Volume Right (vph) 177 9 16 109

Hadj (s) -0.31 0.09 0.01 -0.07

Departure Headway (s) 6.6 7.5 6.7 6.0

Degree Utilization, x 0.54 0.29 0.48 1.04

Capacity (veh/h) 521 447 510 595

Control Delay (s) 17.0 13.5 15.6 70.4

Approach Delay (s) 17.0 13.5 15.6 70.4

Approach LOS C B C F

Intersection Summary

Delay 41.7

HCM Level of Service E

Intersection Capacity Utilization 63.2% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 11 199 490 103 190 46

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 12 216 533 112 207 50

Pedestrians 4 5 2

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1415 241 261

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1415 241 261

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 87 73 59

cM capacity (veh/h) 89 792 1300

Direction, Lane # EB 1 EB 2 NB 1 SB 1

Volume Total 12 216 645 257

Volume Left 12 0 533 0

Volume Right 0 216 0 50

cSH 89 792 1300 1700

Volume to Capacity 0.13 0.27 0.41 0.15

Queue Length 95th (ft) 11 28 51 0

Control Delay (s) 51.6 11.2 8.7 0.0

Lane LOS F B A

Approach Delay (s) 13.4 8.7 0.0

Approach LOS B

Intersection Summary

Average Delay 7.7

Intersection Capacity Utilization 60.4% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 24 60 17 8 70 290 21 241 12 108 217 45

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 26 65 18 9 76 315 23 262 13 117 236 49

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 110 85 315 298 402

Volume Left (vph) 26 9 0 23 117

Volume Right (vph) 18 0 315 13 49

Hadj (s) -0.02 0.09 -0.67 0.02 0.02

Departure Headway (s) 7.1 7.0 6.2 6.3 6.1

Degree Utilization, x 0.22 0.17 0.55 0.52 0.68

Capacity (veh/h) 418 478 534 528 555

Control Delay (s) 12.1 10.2 15.3 16.0 21.2

Approach Delay (s) 12.1 14.2 16.0 21.2

Approach LOS B B C C

Intersection Summary

Delay 16.8

HCM Level of Service C

Intersection Capacity Utilization 57.4% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 9 127 5 37 288 20 8 127 14 49 402 22

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 11 11 11 12 11 11 12 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98 1.00 1.00

Flpb, ped/bikes 0.99 1.00 0.97 1.00 1.00 1.00 1.00 0.99 1.00

Frt 1.00 0.99 1.00 0.99 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1757 1849 1659 1779 1766 1801 1502 1761 1784

Flt Permitted 0.34 1.00 0.67 1.00 0.44 1.00 1.00 0.67 1.00

Satd. Flow (perm) 634 1849 1163 1779 824 1801 1502 1240 1784

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 10 138 5 40 313 22 9 138 15 53 437 24

RTOR Reduction (vph) 0 2 0 0 4 0 0 0 6 0 2 0

Lane Group Flow (vph) 10 141 0 40 331 0 9 138 9 53 459 0

Confl. Peds. (#/hr) 7 18 18 7 2 5 5 2

Confl. Bikes (#/hr) 2 1

Turn Type Perm Perm Perm Perm Perm

Protected Phases 4 4 2 2

Permitted Phases 4 4 2 2 2

Actuated Green, G (s) 17.9 17.9 17.9 17.9 42.1 42.1 42.1 42.1 42.1

Effective Green, g (s) 17.9 17.9 17.9 17.9 42.1 42.1 42.1 42.1 42.1

Actuated g/C Ratio 0.26 0.26 0.26 0.26 0.60 0.60 0.60 0.60 0.60

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 162 473 297 455 496 1083 903 746 1073

v/s Ratio Prot 0.08 c0.19 0.08 c0.26

v/s Ratio Perm 0.02 0.03 0.01 0.01 0.04

v/c Ratio 0.06 0.30 0.13 0.73 0.02 0.13 0.01 0.07 0.43

Uniform Delay, d1 19.7 21.0 20.1 23.8 5.6 6.0 5.6 5.8 7.5

Progression Factor 1.00 1.00 1.29 1.33 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.1 0.1 3.9 0.1 0.2 0.0 0.2 1.2

Delay (s) 19.8 21.1 25.9 35.6 5.7 6.3 5.6 6.0 8.7

Level of Service B C C D A A A A A

Approach Delay (s) 21.0 34.5 6.2 8.5

Approach LOS C C A A

Intersection Summary

HCM Average Control Delay 17.9 HCM Level of Service B

HCM Volume to Capacity ratio 0.52

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 63.9% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 2 38 7 131 41 8 15 4 213 3 340 21

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00 1.00 0.95 0.95 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.86 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 0.97 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 1676 1425 1513 1552 1393 1589 1362 1354 1593 3185 1392

Flt Permitted 0.95 1.00 1.00 0.95 0.97 1.00 0.53 1.00 1.00 0.68 1.00 1.00

Satd. Flow (perm) 1593 1676 1425 1513 1552 1393 889 1362 1354 1135 3185 1392

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 2 41 8 142 45 9 16 4 232 3 370 23

RTOR Reduction (vph) 0 0 8 0 0 0 0 29 30 0 0 6

Lane Group Flow (vph) 2 41 0 92 95 9 16 89 88 3 370 17

Confl. Peds. (#/hr) 5 5 1 1

Turn Type Split Perm Split Free Perm Prot Perm Perm

Protected Phases 8 8 7 7 2 2 6

Permitted Phases 8 Free 2 6 6

Actuated Green, G (s) 8.1 8.1 8.1 13.0 13.0 140.0 103.9 103.9 103.9 103.9 103.9 103.9

Effective Green, g (s) 8.1 8.1 8.1 13.0 13.0 140.0 103.9 103.9 103.9 103.9 103.9 103.9

Actuated g/C Ratio 0.06 0.06 0.06 0.09 0.09 1.00 0.74 0.74 0.74 0.74 0.74 0.74

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.5 3.5 3.5 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 92 97 82 140 144 1393 660 1011 1005 842 2364 1033

v/s Ratio Prot 0.00 c0.02 0.06 c0.06 0.07 0.06 c0.12

v/s Ratio Perm 0.00 0.01 0.02 0.00 0.01

v/c Ratio 0.02 0.42 0.01 0.66 0.66 0.01 0.02 0.09 0.09 0.00 0.16 0.02

Uniform Delay, d1 62.2 63.7 62.2 61.3 61.4 0.0 4.7 5.0 5.0 4.7 5.3 4.7

Progression Factor 1.00 1.00 1.00 0.39 0.39 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 3.5 0.0 8.0 7.9 0.0 0.1 0.2 0.2 0.0 0.1 0.0

Delay (s) 62.3 67.2 62.2 31.8 31.9 0.0 4.8 5.1 5.1 4.7 5.4 4.7

Level of Service E E E C C A A A A A A A

Approach Delay (s) 66.2 30.4 5.1 5.4

Approach LOS E C A A

Intersection Summary

HCM Average Control Delay 14.2 HCM Level of Service B

HCM Volume to Capacity ratio 0.23

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 41.0% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 242 183 4 193 102 112 6 410 162 187 966 301

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.96 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 1856 1764 1863 1583 1769 3375 1770 3377

Flt Permitted 0.45 1.00 0.33 1.00 1.00 0.17 1.00 0.30 1.00

Satd. Flow (perm) 841 1856 612 1863 1583 315 3375 562 3377

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 263 199 4 210 111 122 7 446 176 203 1050 327

RTOR Reduction (vph) 0 1 0 0 0 108 0 30 0 0 17 0

Lane Group Flow (vph) 263 202 0 210 111 14 7 592 0 203 1360 0

Confl. Peds. (#/hr) 9 9 6 1 1 6

Turn Type pm+pt pm+pt Perm pm+pt pm+pt

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 8 2 6

Actuated Green, G (s) 39.4 19.4 33.4 16.4 16.4 61.1 60.1 90.1 84.6

Effective Green, g (s) 39.4 19.4 33.4 16.4 16.4 61.1 60.1 90.1 84.6

Actuated g/C Ratio 0.28 0.14 0.24 0.12 0.12 0.44 0.43 0.64 0.60

Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 1.0 3.0 1.0 3.0

Lane Grp Cap (vph) 369 257 286 218 185 148 1449 582 2041

v/s Ratio Prot c0.10 c0.11 0.09 0.06 0.00 0.18 c0.06 c0.40

v/s Ratio Perm 0.10 0.09 0.01 0.02 0.16

v/c Ratio 0.71 0.79 0.73 0.51 0.08 0.05 0.41 0.35 0.67

Uniform Delay, d1 42.7 58.3 46.3 58.0 55.1 22.6 27.6 11.6 18.4

Progression Factor 1.00 1.00 0.57 0.58 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 5.3 13.6 7.7 0.6 0.1 0.0 0.9 1.6 1.7

Delay (s) 48.0 71.9 34.2 34.2 55.2 22.6 28.5 13.2 20.1

Level of Service D E C C E C C B C

Approach Delay (s) 58.4 40.0 28.4 19.2

Approach LOS E D C B

Intersection Summary

HCM Average Control Delay 29.9 HCM Level of Service C

HCM Volume to Capacity ratio 0.71

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 78.0% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 271 535 67 2 865 200 282 265 310 32 129 277

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.1 5.5 5.5 5.5 5.1 5.1 5.5 5.1 5.1 5.5

Lane Util. Factor 1.00 0.95 1.00 0.95 0.91 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 1.00 0.99 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 0.97 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 1.00 0.95 0.99 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3539 1533 3439 1610 3343 1560 1770 1863 1583

Flt Permitted 0.11 1.00 1.00 0.95 0.95 0.99 1.00 0.95 1.00 1.00

Satd. Flow (perm) 196 3539 1533 3283 1610 3343 1560 1770 1863 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 295 582 73 2 940 217 307 288 337 35 140 301

RTOR Reduction (vph) 0 0 29 0 15 0 0 0 133 0 0 178

Lane Group Flow (vph) 295 582 44 0 1144 0 193 402 204 35 140 123

Confl. Peds. (#/hr) 5 5 2 2

Turn Type pm+pt Perm Perm Split custom Split custom

Protected Phases 5 2 6 4 4 3 3

Permitted Phases 2 2 6 2 6

Actuated Green, G (s) 76.3 75.9 75.9 51.4 20.4 20.4 75.9 13.3 13.3 51.4

Effective Green, g (s) 76.3 75.9 75.9 51.4 20.4 20.4 75.9 13.3 13.3 51.4

Actuated g/C Ratio 0.61 0.61 0.61 0.41 0.16 0.16 0.61 0.11 0.11 0.41

Clearance Time (s) 5.1 5.5 5.5 5.5 5.1 5.1 5.5 5.1 5.1 5.5

Vehicle Extension (s) 3.0 3.5 3.5 3.0 3.0 3.0 3.5 3.0 3.0 3.0

Lane Grp Cap (vph) 363 2144 929 1347 262 544 945 188 198 649

v/s Ratio Prot c0.13 0.16 0.12 c0.12 0.02 c0.08

v/s Ratio Perm c0.37 0.03 0.35 0.13 0.08

v/c Ratio 0.81 0.27 0.05 0.85 0.74 0.74 0.22 0.19 0.71 0.19

Uniform Delay, d1 38.2 11.7 10.0 33.4 49.9 49.9 11.2 51.1 54.1 23.6

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 13.0 0.1 0.0 5.2 10.3 5.2 0.1 0.5 10.9 0.1

Delay (s) 51.2 11.7 10.1 38.7 60.2 55.1 11.3 51.5 65.1 23.8

Level of Service D B B D E E B D E C

Approach Delay (s) 23.8 38.7 40.3 38.0

Approach LOS C D D D

Intersection Summary

HCM Average Control Delay 35.0 HCM Level of Service D

HCM Volume to Capacity ratio 0.77

Actuated Cycle Length (s) 125.3 Sum of lost time (s) 15.3

Intersection Capacity Utilization 81.8% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Sign Control Stop Stop Stop

Volume (vph) 1 28 41 28 21 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 30 45 30 23 0

Direction, Lane # EB 1 NB 1 SB 1

Volume Total (vph) 32 75 23

Volume Left (vph) 1 45 0

Volume Right (vph) 30 0 0

Hadj (s) -0.54 0.15 0.03

Departure Headway (s) 3.6 4.1 4.1

Degree Utilization, x 0.03 0.09 0.03

Capacity (veh/h) 975 852 871

Control Delay (s) 6.7 7.5 7.2

Approach Delay (s) 6.7 7.5 7.2

Approach LOS A A A

Intersection Summary

Delay 7.3

HCM Level of Service A

Intersection Capacity Utilization 21.1% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 7 3 2 0 0 44 2 58 0 26 29 6

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 8 3 2 0 0 48 2 63 0 28 32 7

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 13 48 65 66

Volume Left (vph) 8 0 2 28

Volume Right (vph) 2 48 0 7

Hadj (s) 0.05 -0.57 0.04 0.06

Departure Headway (s) 4.3 3.6 4.1 4.1

Degree Utilization, x 0.02 0.05 0.07 0.08

Capacity (veh/h) 809 953 847 850

Control Delay (s) 7.3 6.8 7.5 7.5

Approach Delay (s) 7.3 6.8 7.5 7.5

Approach LOS A A A A

Intersection Summary

Delay 7.3

HCM Level of Service A

Intersection Capacity Utilization 24.1% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 0 3 2 0 7 1 76 0 23 45 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 0 3 2 0 8 1 83 0 25 49 0

Pedestrians 3

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 191 184 52 190 184 83 49 83

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 191 184 52 190 184 83 49 83

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 100 100 100 100 99 100 98

cM capacity (veh/h) 753 698 1013 756 698 977 1558 1515

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 4 10 84 74

Volume Left 1 2 1 25

Volume Right 3 8 0 0

cSH 933 917 1558 1515

Volume to Capacity 0.00 0.01 0.00 0.02

Queue Length 95th (ft) 0 1 0 1

Control Delay (s) 8.9 9.0 0.1 2.6

Lane LOS A A A A

Approach Delay (s) 8.9 9.0 0.1 2.6

Approach LOS A A

Intersection Summary

Average Delay 1.9

Intersection Capacity Utilization 21.3% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 142 4 5 9 7 15 9 160 1 11 296 304

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 5.0 5.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.94 1.00 1.00 1.00 0.92

Flt Protected 0.95 0.99 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 1718 1755 3536 1770 3233

Flt Permitted 0.76 0.93 0.40 1.00 0.95 1.00

Satd. Flow (perm) 1404 1618 747 3536 1770 3233

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 154 4 5 10 8 16 10 174 1 12 322 330

RTOR Reduction (vph) 0 1 0 0 13 0 0 0 0 0 75 0

Lane Group Flow (vph) 0 162 0 0 21 0 10 175 0 12 577 0

Confl. Peds. (#/hr) 2 2 4 2 2 4

Turn Type Perm Perm Perm Prot

Protected Phases 8 8 6 5 5 6

Permitted Phases 8 8 6

Actuated Green, G (s) 23.2 23.2 94.9 94.9 8.9 107.8

Effective Green, g (s) 23.2 23.2 94.9 94.9 8.9 107.8

Actuated g/C Ratio 0.17 0.17 0.68 0.68 0.06 0.77

Clearance Time (s) 4.0 4.0 5.0 5.0 4.0

Vehicle Extension (s) 3.5 3.5 2.5 2.5 2.0

Lane Grp Cap (vph) 233 268 506 2397 113 2489

v/s Ratio Prot 0.05 0.01 c0.18

v/s Ratio Perm c0.12 0.01 0.01

v/c Ratio 0.70 0.08 0.02 0.07 0.11 0.23

Uniform Delay, d1 55.1 49.4 7.4 7.6 61.8 4.5

Progression Factor 1.00 1.00 0.86 0.84 1.35 0.17

Incremental Delay, d2 9.0 0.1 0.1 0.1 0.1 0.0

Delay (s) 64.1 49.5 6.4 6.5 83.8 0.8

Level of Service E D A A F A

Approach Delay (s) 64.1 49.5 6.5 2.3

Approach LOS E D A A

Intersection Summary

HCM Average Control Delay 14.2 HCM Level of Service B

HCM Volume to Capacity ratio 0.31

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 39.9% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 6 18 87 11 7 2 49 79 14 86 1

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 7 20 95 12 8 2 53 86 15 93 1

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 131

pX, platoon unblocked 0.98 0.98 0.98 0.98 0.98 0.98

vC, conflicting volume 239 268 95 249 226 96 95 139

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 207 237 95 217 193 60 95 105

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 99 98 86 98 99 100 99

cM capacity (veh/h) 711 640 961 694 676 980 1499 1450

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 26 114 141 110

Volume Left 0 95 2 15

Volume Right 20 8 86 1

cSH 854 706 1499 1450

Volume to Capacity 0.03 0.16 0.00 0.01

Queue Length 95th (ft) 2 14 0 1

Control Delay (s) 9.3 11.1 0.1 1.1

Lane LOS A B A A

Approach Delay (s) 9.3 11.1 0.1 1.1

Approach LOS A B

Intersection Summary

Average Delay 4.2

Intersection Capacity Utilization 32.2% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 11 4 4 8 4 10 17 72 10 8 50 24

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 12 4 4 9 4 11 18 78 11 9 54 26

Pedestrians 2

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 218 211 69 214 218 84 80 89

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 218 211 69 214 218 84 80 89

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 98 99 100 99 99 99 99 99

cM capacity (veh/h) 716 674 992 725 668 976 1517 1506

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 21 24 108 89

Volume Left 12 9 18 9

Volume Right 4 11 11 26

cSH 750 806 1517 1506

Volume to Capacity 0.03 0.03 0.01 0.01

Queue Length 95th (ft) 2 2 1 0

Control Delay (s) 9.9 9.6 1.3 0.8

Lane LOS A A A A

Approach Delay (s) 9.9 9.6 1.3 0.8

Approach LOS A A

Intersection Summary

Average Delay 2.7

Intersection Capacity Utilization 19.3% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 76 601 0 1 584 59 1 0 8 93 1 109

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.6 4.6 4.6 4.6 5.5 5.5 5.5

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.99 0.88 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1769 3539 1770 3484 1609 1768 1564

Flt Permitted 0.23 1.00 0.26 1.00 0.99 0.75 1.00

Satd. Flow (perm) 432 3539 490 3484 1599 1398 1564

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 83 653 0 1 635 64 1 0 9 101 1 118

RTOR Reduction (vph) 0 0 0 0 14 0 0 4 0 0 51 0

Lane Group Flow (vph) 83 653 0 1 685 0 0 6 0 101 68 0

Confl. Peds. (#/hr) 1 1 2 1 1 2

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 20.4 20.4 20.4 20.4 39.5 39.5 39.5

Effective Green, g (s) 20.4 20.4 20.4 20.4 39.5 39.5 39.5

Actuated g/C Ratio 0.29 0.29 0.29 0.29 0.56 0.56 0.56

Clearance Time (s) 4.6 4.6 4.6 4.6 5.5 5.5 5.5

Vehicle Extension (s) 3.5 3.5 3.5 3.5 4.0 4.0 4.0

Lane Grp Cap (vph) 126 1031 143 1015 902 789 883

v/s Ratio Prot 0.18 c0.20 0.04

v/s Ratio Perm 0.19 0.00 0.00 c0.07

v/c Ratio 0.66 0.63 0.01 0.67 0.01 0.13 0.08

Uniform Delay, d1 21.7 21.6 17.6 21.9 6.7 7.2 6.9

Progression Factor 0.81 0.82 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 9.2 1.0 0.0 1.9 0.0 0.3 0.2

Delay (s) 26.7 18.8 17.6 23.7 6.7 7.5 7.1

Level of Service C B B C A A A

Approach Delay (s) 19.7 23.7 6.7 7.3

Approach LOS B C A A

Intersection Summary

HCM Average Control Delay 19.7 HCM Level of Service B

HCM Volume to Capacity ratio 0.31

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.1

Intersection Capacity Utilization 57.9% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 34 410 146 142 445 82 129 198 79 192 362 27

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.96 1.00 0.98 1.00 0.96 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 3388 1770 3457 1770 3388 1770 3497

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1770 3388 1770 3457 1770 3388 1770 3497

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 37 446 159 154 484 89 140 215 86 209 393 29

RTOR Reduction (vph) 0 50 0 0 19 0 0 63 0 0 7 0

Lane Group Flow (vph) 37 555 0 154 554 0 140 238 0 209 415 0

Confl. Peds. (#/hr) 1 1 9 9

Turn Type Prot Prot Prot Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases

Actuated Green, G (s) 2.4 17.3 9.8 24.7 8.8 15.4 11.5 18.1

Effective Green, g (s) 2.4 17.3 9.8 24.7 8.8 15.4 11.5 18.1

Actuated g/C Ratio 0.03 0.25 0.14 0.35 0.13 0.22 0.16 0.26

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 61 837 248 1220 223 745 291 904

v/s Ratio Prot 0.02 c0.16 c0.09 0.16 0.08 0.07 c0.12 c0.12

v/s Ratio Perm

v/c Ratio 0.61 0.66 0.62 0.45 0.63 0.32 0.72 0.46

Uniform Delay, d1 33.3 23.7 28.4 17.5 29.0 22.9 27.7 21.8

Progression Factor 1.00 1.00 1.45 0.27 1.08 0.95 1.00 1.00

Incremental Delay, d2 15.9 2.0 4.5 0.3 5.4 1.1 8.2 1.7

Delay (s) 49.2 25.7 45.7 4.9 36.7 22.8 35.9 23.5

Level of Service D C D A D C D C

Approach Delay (s) 27.1 13.6 27.2 27.6

Approach LOS C B C C

Intersection Summary

HCM Average Control Delay 23.2 HCM Level of Service C

HCM Volume to Capacity ratio 0.62

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 57.7% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 0 0 424 0 0 0 0 0 1015 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3

Lane Util. Factor 0.95 0.95

Frt 1.00 1.00

Flt Protected 1.00 1.00

Satd. Flow (prot) 3539 3539

Flt Permitted 1.00 1.00

Satd. Flow (perm) 3539 3539

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 0 0 0 461 0 0 0 0 0 1103 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 0 0 0 461 0 0 0 0 0 1103 0

Turn Type

Protected Phases 6 4

Permitted Phases

Actuated Green, G (s) 69.7 59.7

Effective Green, g (s) 69.7 59.7

Actuated g/C Ratio 0.50 0.43

Clearance Time (s) 5.3 5.3

Vehicle Extension (s) 5.0 5.0

Lane Grp Cap (vph) 1762 1509

v/s Ratio Prot c0.13 c0.31

v/s Ratio Perm

v/c Ratio 0.26 0.73

Uniform Delay, d1 20.3 33.5

Progression Factor 0.64 1.00

Incremental Delay, d2 0.3 2.3

Delay (s) 13.3 35.7

Level of Service B D

Approach Delay (s) 0.0 13.3 0.0 35.7

Approach LOS A B A D

Intersection Summary

HCM Average Control Delay 29.1 HCM Level of Service C

HCM Volume to Capacity ratio 0.48

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.6

Intersection Capacity Utilization 47.0% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 0 519 0 0 1034 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3

Lane Util. Factor 0.95 0.97

Frt 1.00 1.00

Flt Protected 1.00 0.95

Satd. Flow (prot) 3539 3433

Flt Permitted 1.00 0.95

Satd. Flow (perm) 3539 3433

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 564 0 0 1124 0

RTOR Reduction (vph) 0 0 0 0 162 0

Lane Group Flow (vph) 0 564 0 0 962 0

Turn Type

Protected Phases 2 4

Permitted Phases

Actuated Green, G (s) 76.4 53.0

Effective Green, g (s) 76.4 53.0

Actuated g/C Ratio 0.55 0.38

Clearance Time (s) 5.3 5.3

Vehicle Extension (s) 5.0 5.0

Lane Grp Cap (vph) 1931 1300

v/s Ratio Prot c0.16 c0.28

v/s Ratio Perm

v/c Ratio 0.29 0.74

Uniform Delay, d1 17.2 37.6

Progression Factor 0.53 0.06

Incremental Delay, d2 0.3 2.5

Delay (s) 9.4 4.7

Level of Service A A

Approach Delay (s) 9.4 0.0 4.7

Approach LOS A A A

Intersection Summary

HCM Average Control Delay 6.3 HCM Level of Service A

HCM Volume to Capacity ratio 0.48

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.6

Intersection Capacity Utilization 52.7% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 9 1415 132 147 763 50 26 47 158 180 282 45

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.6 5.3 4.6 5.3 4.6 5.0 5.0 4.6 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3487 1770 3502 1770 1803 1562 1770 1863 1560

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3487 1770 3502 1770 1803 1562 1770 1863 1560

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 10 1538 143 160 829 54 28 51 172 196 307 49

RTOR Reduction (vph) 0 5 0 0 3 0 0 0 85 0 0 23

Lane Group Flow (vph) 10 1676 0 160 880 0 28 51 87 196 307 26

Confl. Peds. (#/hr) 1 2 2 1 2 1 1 2

Bus Blockages (#/hr) 0 0 0 0 0 0 0 8 0 0 0 0

Turn Type Prot Prot Prot Perm Prot Perm

Protected Phases 5 2 1 6 3 8 7 4

Permitted Phases 8 4

Actuated Green, G (s) 1.5 63.8 21.0 83.3 3.8 21.3 21.3 14.4 31.9 31.9

Effective Green, g (s) 1.5 63.8 21.0 83.3 3.8 21.3 21.3 14.4 31.9 31.9

Actuated g/C Ratio 0.01 0.46 0.15 0.59 0.03 0.15 0.15 0.10 0.23 0.23

Clearance Time (s) 4.6 5.3 4.6 5.3 4.6 5.0 5.0 4.6 5.0 5.0

Vehicle Extension (s) 2.5 5.0 2.5 5.0 2.5 5.0 5.0 3.0 5.0 5.0

Lane Grp Cap (vph) 19 1589 266 2084 48 274 238 182 424 355

v/s Ratio Prot 0.01 c0.48 c0.09 0.25 0.02 0.03 c0.11 c0.16

v/s Ratio Perm 0.06 0.02

v/c Ratio 0.53 1.05 0.60 0.42 0.58 0.19 0.37 1.08 0.72 0.07

Uniform Delay, d1 68.9 38.1 55.6 15.3 67.3 51.8 53.3 62.8 50.0 42.4

Progression Factor 1.27 0.64 0.97 0.85 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 17.1 37.7 3.1 0.6 14.1 0.7 2.0 88.7 7.4 0.2

Delay (s) 104.7 62.0 56.8 13.6 81.4 52.5 55.3 151.5 57.3 42.6

Level of Service F E E B F D E F E D

Approach Delay (s) 62.2 20.2 57.6 89.5

Approach LOS E C E F

Intersection Summary

HCM Average Control Delay 53.8 HCM Level of Service D

HCM Volume to Capacity ratio 0.90

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 14.5

Intersection Capacity Utilization 85.8% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 0 1098 872 0 282 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3 5.0

Lane Util. Factor 0.95 0.95 0.97

Frpb, ped/bikes 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 1.00 1.00

Flt Protected 1.00 1.00 0.95

Satd. Flow (prot) 3539 3539 3433

Flt Permitted 1.00 1.00 0.95

Satd. Flow (perm) 3539 3539 3433

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 1193 948 0 307 0

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 0 1193 948 0 307 0

Confl. Peds. (#/hr) 1

Turn Type

Protected Phases 2 6 4

Permitted Phases

Actuated Green, G (s) 48.1 48.1 11.6

Effective Green, g (s) 48.1 48.1 11.6

Actuated g/C Ratio 0.69 0.69 0.17

Clearance Time (s) 5.3 5.3 5.0

Vehicle Extension (s) 5.0 5.0 3.0

Lane Grp Cap (vph) 2432 2432 569

v/s Ratio Prot c0.34 0.27 c0.09

v/s Ratio Perm

v/c Ratio 0.49 0.39 0.54

Uniform Delay, d1 5.2 4.7 26.8

Progression Factor 0.79 1.00 1.00

Incremental Delay, d2 0.2 0.5 1.0

Delay (s) 4.3 5.2 27.7

Level of Service A A C

Approach Delay (s) 4.3 5.2 27.7

Approach LOS A A C

Intersection Summary

HCM Average Control Delay 7.6 HCM Level of Service A

HCM Volume to Capacity ratio 0.50

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.3

Intersection Capacity Utilization 47.0% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 49 52 12 588 1718 41

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 53 57 13 639 1867 45

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 2213 934 1912

vC1, stage 1 conf vol 1867

vC2, stage 2 conf vol 346

vCu, unblocked vol 2213 934 1912

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s) 5.8

tF (s) 3.5 3.3 2.2

p0 queue free % 49 79 96

cM capacity (veh/h) 104 267 306

Direction, Lane # EB 1 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3

Volume Total 110 13 320 320 934 934 45

Volume Left 53 13 0 0 0 0 0

Volume Right 57 0 0 0 0 0 45

cSH 152 306 1700 1700 1700 1700 1700

Volume to Capacity 0.72 0.04 0.19 0.19 0.55 0.55 0.03

Queue Length 95th (ft) 108 3 0 0 0 0 0

Control Delay (s) 73.9 17.3 0.0 0.0 0.0 0.0 0.0

Lane LOS F C

Approach Delay (s) 73.9 0.3 0.0

Approach LOS F

Intersection Summary

Average Delay 3.1

Intersection Capacity Utilization 60.1% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 126 350 72 178 142 75 15 353 109 125 1349 189

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 11 11 11 11 11 11 13 15 11 13

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.98 1.00 1.00 0.97 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3434 1711 3421 1508 1711 3421 1588 1947 3421 1583

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3434 1711 3421 1508 1711 3421 1588 1947 3421 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 137 380 78 193 154 82 16 384 118 136 1466 205

RTOR Reduction (vph) 0 13 0 0 0 67 0 0 64 0 0 41

Lane Group Flow (vph) 137 445 0 193 154 15 16 384 54 136 1466 164

Confl. Peds. (#/hr) 2 9 9 2 12 12 12 12

Turn Type Prot Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 14.7 22.4 17.5 25.2 25.2 2.8 64.1 64.1 14.0 75.3 75.3

Effective Green, g (s) 14.7 22.4 17.5 25.2 25.2 2.8 64.1 64.1 14.0 75.3 75.3

Actuated g/C Ratio 0.10 0.16 0.12 0.18 0.18 0.02 0.46 0.46 0.10 0.54 0.54

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 3.0 2.0 2.0 2.5 3.5 3.5 2.5 3.5 3.5

Lane Grp Cap (vph) 186 549 214 616 271 34 1566 727 195 1840 851

v/s Ratio Prot 0.08 c0.13 c0.11 c0.05 0.01 0.11 c0.07 c0.43

v/s Ratio Perm 0.01 0.03 0.10

v/c Ratio 0.74 0.81 0.90 0.25 0.05 0.47 0.25 0.07 0.70 0.80 0.19

Uniform Delay, d1 60.8 56.7 60.4 49.3 47.5 67.9 23.2 21.3 61.0 26.2 16.7

Progression Factor 0.99 0.99 0.63 0.90 2.59 1.05 0.78 0.39 1.00 1.00 1.00

Incremental Delay, d2 12.3 8.2 35.5 0.1 0.0 7.2 0.4 0.2 9.6 3.7 0.5

Delay (s) 72.2 64.2 73.8 44.6 122.9 78.7 18.5 8.6 70.5 29.8 17.2

Level of Service E E E D F E B A E C B

Approach Delay (s) 66.1 72.7 18.1 31.5

Approach LOS E E B C

Intersection Summary

HCM Average Control Delay 40.8 HCM Level of Service D

HCM Volume to Capacity ratio 0.87

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 28.0

Intersection Capacity Utilization 84.9% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR WBR2 NBL2 NBL NBT NBR SBL

Lane Configurations

Volume (vph) 79 339 592 111 185 35 18 209 30 397 43 50

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00

Frt 1.00 1.00 0.85 1.00 0.97 1.00 1.00 0.85 1.00

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Satd. Flow (prot) 1593 3185 1425 1593 3078 1593 3185 1425 1593

Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Satd. Flow (perm) 1593 3185 1425 1593 3078 1593 3185 1425 1593

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 86 368 643 121 201 38 20 227 33 432 47 54

RTOR Reduction (vph) 0 0 134 0 5 0 0 0 0 0 25 0

Lane Group Flow (vph) 86 368 509 121 254 0 0 0 260 432 22 54

Turn Type Prot Perm Prot Prot Prot Perm Prot

Protected Phases 7 4 3 8 5 5 2 1

Permitted Phases 4 2

Actuated Green, G (s) 11.5 37.0 37.0 8.0 33.5 17.0 65.7 65.7 7.3

Effective Green, g (s) 11.5 37.0 37.0 8.0 33.5 17.0 65.7 65.7 7.3

Actuated g/C Ratio 0.08 0.26 0.26 0.06 0.24 0.12 0.47 0.47 0.05

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 2.0 6.0 6.0 2.0

Lane Grp Cap (vph) 131 842 377 91 737 193 1495 669 83

v/s Ratio Prot 0.05 0.12 c0.08 0.08 c0.16 0.14 0.03

v/s Ratio Perm c0.36 0.02

v/c Ratio 0.66 0.44 1.35 1.33 0.35 1.35 0.29 0.03 0.65

Uniform Delay, d1 62.3 42.8 51.5 66.0 44.2 61.5 22.8 20.0 65.1

Progression Factor 1.22 0.76 0.65 0.99 1.01 0.86 0.79 1.49 1.16

Incremental Delay, d2 10.7 0.3 173.5 205.0 0.3 184.8 0.5 0.1 10.4

Delay (s) 86.5 33.0 207.1 270.2 45.0 237.9 18.5 29.9 85.9

Level of Service F C F F D F B C F

Approach Delay (s) 139.2 116.7 96.4

Approach LOS F F F

Intersection Summary

HCM Average Control Delay 131.2 HCM Level of Service F

HCM Volume to Capacity ratio 1.30

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 22.0

Intersection Capacity Utilization 106.7% ICU Level of Service G

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBT SBR SBR2 SER2

Lane Configurations

Volume (vph) 1465 75 7 0

Ideal Flow (vphpl) 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0

Lane Util. Factor 0.95 1.00

Frt 1.00 0.85

Flt Protected 1.00 1.00

Satd. Flow (prot) 3185 1425

Flt Permitted 1.00 1.00

Satd. Flow (perm) 3185 1425

Peak-hour factor, PHF 0.92 0.92 0.92 0.92

Adj. Flow (vph) 1592 82 8 0

RTOR Reduction (vph) 0 2 0 0

Lane Group Flow (vph) 1592 88 0 0

Turn Type Prot custom

Protected Phases 6 6

Permitted Phases 4

Actuated Green, G (s) 56.0 56.0

Effective Green, g (s) 56.0 56.0

Actuated g/C Ratio 0.40 0.40

Clearance Time (s) 5.0 5.0

Vehicle Extension (s) 4.0 4.0

Lane Grp Cap (vph) 1274 570

v/s Ratio Prot c0.50 0.06

v/s Ratio Perm

v/c Ratio 1.25 0.15

Uniform Delay, d1 42.0 26.9

Progression Factor 0.85 0.69

Incremental Delay, d2 117.6 0.4

Delay (s) 153.2 19.0

Level of Service F B

Approach Delay (s) 144.2

Approach LOS F

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 33 263 58 349 205 192 15 516 122 301 1751 35

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 6.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 0.97 0.95 1.00 1.00 0.95 1.00 0.97 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.97 1.00 1.00 0.98 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 2976 3090 3079 1387 1593 3079 1395 3090 3079 1403

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1593 2976 3090 3079 1387 1593 3079 1395 3090 3079 1403

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 36 286 63 379 223 209 16 561 133 327 1903 38

RTOR Reduction (vph) 0 14 0 0 0 164 0 0 58 0 0 16

Lane Group Flow (vph) 36 335 0 379 223 45 16 561 75 327 1903 22

Confl. Peds. (#/hr) 12 18 18 12 2 9 9 2

Turn Type Prot Prot Perm Prot pm+ov Prot Perm

Protected Phases 7 4 3 8 5 2 3 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 5.6 22.8 13.0 30.2 30.2 2.4 63.9 76.9 18.3 79.8 79.8

Effective Green, g (s) 5.6 22.8 13.0 30.2 30.2 2.4 63.9 76.9 18.3 79.8 79.8

Actuated g/C Ratio 0.04 0.16 0.09 0.22 0.22 0.02 0.46 0.55 0.13 0.57 0.57

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 6.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.5 3.5 3.5 1.5 4.0 3.5 1.5 4.0 4.0

Lane Grp Cap (vph) 64 485 287 664 299 27 1405 766 404 1755 800

v/s Ratio Prot 0.02 c0.11 c0.12 0.07 0.01 0.18 0.01 c0.11 c0.62

v/s Ratio Perm 0.03 0.04 0.02

v/c Ratio 0.56 0.69 1.32 0.34 0.15 0.59 0.40 0.10 0.81 1.08 0.03

Uniform Delay, d1 66.0 55.3 63.5 46.4 44.5 68.3 25.3 15.0 59.2 30.1 13.1

Progression Factor 0.97 0.90 0.63 0.73 1.88 0.99 0.97 2.35 1.32 0.48 0.19

Incremental Delay, d2 10.8 4.2 166.4 0.4 0.3 20.6 0.8 0.1 1.1 39.1 0.0

Delay (s) 74.5 54.0 206.3 34.1 84.1 88.2 25.3 35.4 79.4 53.4 2.6

Level of Service E D F C F F C D E D A

Approach Delay (s) 55.9 127.4 28.6 56.3

Approach LOS E F C E

Intersection Summary

HCM Average Control Delay 65.4 HCM Level of Service E

HCM Volume to Capacity ratio 1.05

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 22.0

Intersection Capacity Utilization 104.4% ICU Level of Service G

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 89 26 135 12 49 4 171 617 6 10 1961 254

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 4.0 6.0 4.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 0.97 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.98 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.87 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1587 1394 1590 1601 3090 3079 1351 1593 3079 1394

Flt Permitted 0.57 1.00 0.39 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 952 1394 653 1601 3090 3079 1351 1593 3079 1394

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 97 28 147 13 53 4 186 671 7 11 2132 276

RTOR Reduction (vph) 0 107 0 0 3 0 0 0 2 0 0 56

Lane Group Flow (vph) 97 68 0 13 54 0 186 671 5 11 2132 220

Confl. Peds. (#/hr) 5 5 5 5 4 6 6 4

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 19.0 14.4 13.0 11.4 7.0 101.4 101.4 2.6 97.0 97.0

Effective Green, g (s) 19.0 14.4 13.0 11.4 7.0 101.4 101.4 2.6 97.0 97.0

Actuated g/C Ratio 0.14 0.10 0.09 0.08 0.05 0.72 0.72 0.02 0.69 0.69

Clearance Time (s) 4.0 6.0 4.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 2.0 3.0 2.0 2.0 3.0 3.0 2.0 3.0 3.0

Lane Grp Cap (vph) 150 143 71 130 155 2230 979 30 2133 966

v/s Ratio Prot c0.02 0.05 0.00 0.03 c0.06 c0.22 0.01 c0.69

v/s Ratio Perm c0.07 0.01 0.00 0.16

v/c Ratio 0.65 0.48 0.18 0.42 1.20 0.30 0.01 0.37 1.00 0.23

Uniform Delay, d1 57.1 59.2 58.2 61.1 66.5 6.8 5.3 67.9 21.5 7.8

Progression Factor 0.87 0.93 1.00 1.00 0.92 0.58 0.57 0.92 0.69 1.18

Incremental Delay, d2 9.2 0.9 1.2 0.8 133.8 0.3 0.0 1.4 13.8 0.3

Delay (s) 58.9 55.8 59.4 61.9 195.3 4.2 3.0 63.8 28.5 9.5

Level of Service E E E E F A A E C A

Approach Delay (s) 56.9 61.5 45.4 26.5

Approach LOS E E D C

Intersection Summary

HCM Average Control Delay 33.9 HCM Level of Service C

HCM Volume to Capacity ratio 0.99

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 23.0

Intersection Capacity Utilization 93.1% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 154 121 31 138 167 152 17 493 55 100 1596 5

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.97 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 0.98 1.00 1.00 0.97 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 3090 1676 1402 1593 3185 1402 1593 3185 1384 1593 3185 1398

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 3090 1676 1402 1593 3185 1402 1593 3185 1384 1593 3185 1398

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 167 132 34 150 182 165 18 536 60 109 1735 5

RTOR Reduction (vph) 0 0 30 0 0 144 0 0 26 0 0 1

Lane Group Flow (vph) 167 132 4 150 182 21 18 536 34 109 1735 4

Confl. Peds. (#/hr) 3 3 3 3 4 3 3 4

Turn Type Prot Perm Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 9.7 15.4 15.4 12.0 17.7 17.7 2.4 79.3 79.3 13.3 90.2 90.2

Effective Green, g (s) 9.7 15.4 15.4 12.0 17.7 17.7 2.4 79.3 79.3 13.3 90.2 90.2

Actuated g/C Ratio 0.07 0.11 0.11 0.09 0.13 0.13 0.02 0.57 0.57 0.10 0.64 0.64

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 3.0 3.0 2.0 3.0 3.0

Lane Grp Cap (vph) 214 184 154 137 403 177 27 1804 784 151 2052 901

v/s Ratio Prot 0.05 c0.08 c0.09 0.06 0.01 0.17 c0.07 c0.54

v/s Ratio Perm 0.00 0.01 0.02 0.00

v/c Ratio 0.78 0.72 0.02 1.09 0.45 0.12 0.67 0.30 0.04 0.72 0.85 0.00

Uniform Delay, d1 64.1 60.2 55.6 64.0 56.7 54.2 68.4 15.8 13.5 61.6 19.5 8.9

Progression Factor 1.08 0.91 0.81 1.00 1.00 1.00 1.53 0.30 0.10 1.22 0.65 0.95

Incremental Delay, d2 15.5 10.5 0.0 104.6 0.3 0.1 34.0 0.4 0.1 5.0 1.7 0.0

Delay (s) 84.7 65.2 45.3 168.6 56.9 54.3 138.7 5.1 1.4 80.1 14.3 8.4

Level of Service F E D F E D F A A F B A

Approach Delay (s) 72.9 89.8 8.6 18.1

Approach LOS E F A B

Intersection Summary

HCM Average Control Delay 32.7 HCM Level of Service C

HCM Volume to Capacity ratio 0.87

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 87.1% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

45: N 145th St & SR 99 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 6 Synchro 7 -  Report

David Evans and Associates, Inc. Page 48

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 55 487 57 226 358 147 45 431 150 480 1240 54

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.98 1.00 1.00 0.97 1.00 1.00 0.96

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3468 1770 3539 1551 1770 3539 1532 1770 3539 1527

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3468 1770 3539 1551 1770 3539 1532 1770 3539 1527

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 60 529 62 246 389 160 49 468 163 522 1348 59

RTOR Reduction (vph) 0 6 0 0 0 114 0 0 118 0 0 27

Lane Group Flow (vph) 60 585 0 246 389 46 49 468 45 522 1348 32

Confl. Peds. (#/hr) 6 19 19 6 12 13 13 12

Turn Type Prot Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 7.7 26.6 21.5 40.4 40.4 5.6 28.0 28.0 43.9 66.3 66.3

Effective Green, g (s) 7.7 26.6 21.5 40.4 40.4 5.6 28.0 28.0 43.9 66.3 66.3

Actuated g/C Ratio 0.06 0.19 0.15 0.29 0.29 0.04 0.20 0.20 0.31 0.47 0.47

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 4.0 2.0 2.0 2.0 6.0 6.0 5.0 6.0 6.0

Lane Grp Cap (vph) 97 659 272 1021 448 71 708 306 555 1676 723

v/s Ratio Prot 0.03 c0.17 c0.14 0.11 0.03 0.13 c0.29 c0.38

v/s Ratio Perm 0.03 0.03 0.02

v/c Ratio 0.62 0.89 0.90 0.38 0.10 0.69 0.66 0.15 0.94 0.80 0.04

Uniform Delay, d1 64.7 55.2 58.2 39.8 36.5 66.3 51.6 46.1 46.8 31.3 19.8

Progression Factor 0.98 0.83 1.00 1.00 1.00 1.45 0.81 1.53 0.93 0.57 0.27

Incremental Delay, d2 10.5 12.9 31.2 0.1 0.0 20.0 4.6 1.0 16.2 2.3 0.1

Delay (s) 73.7 58.5 89.4 39.9 36.6 116.4 46.2 71.7 59.5 20.3 5.5

Level of Service E E F D D F D E E C A

Approach Delay (s) 59.9 54.6 57.4 30.5

Approach LOS E D E C

Intersection Summary

HCM Average Control Delay 44.4 HCM Level of Service D

HCM Volume to Capacity ratio 0.87

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 95.8% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 72 469 75 174 314 71 32 443 137 123 1278 73

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.98 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.97 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1770 3454 1770 3393 1770 3539 1556 1770 3502

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1770 3454 1770 3393 1770 3539 1556 1770 3502

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 78 510 82 189 341 77 35 482 149 134 1389 79

RTOR Reduction (vph) 0 9 0 0 14 0 0 0 82 0 3 0

Lane Group Flow (vph) 78 583 0 189 404 0 35 482 67 134 1465 0

Confl. Peds. (#/hr) 25 5 5 25 14 2 2 14

Turn Type Prot Prot Prot Perm Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 2

Actuated Green, G (s) 10.4 27.0 18.7 35.3 4.4 63.3 63.3 15.0 73.9

Effective Green, g (s) 10.4 27.0 18.7 35.3 4.4 63.3 63.3 15.0 73.9

Actuated g/C Ratio 0.07 0.19 0.13 0.25 0.03 0.45 0.45 0.11 0.53

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 131 666 236 856 56 1600 704 190 1849

v/s Ratio Prot 0.04 c0.17 c0.11 0.12 0.02 0.14 c0.08 c0.42

v/s Ratio Perm 0.04

v/c Ratio 0.60 0.88 0.80 0.47 0.62 0.30 0.10 0.71 0.79

Uniform Delay, d1 62.8 54.9 58.8 44.4 67.0 24.3 22.0 60.4 26.8

Progression Factor 1.00 1.00 0.92 0.89 1.00 1.00 1.00 1.47 0.37

Incremental Delay, d2 7.1 12.3 16.4 0.4 19.8 0.5 0.3 6.7 2.1

Delay (s) 69.8 67.2 70.7 39.7 86.7 24.8 22.2 95.2 12.1

Level of Service E E E D F C C F B

Approach Delay (s) 67.5 49.4 27.5 19.1

Approach LOS E D C B

Intersection Summary

HCM Average Control Delay 35.0 HCM Level of Service C

HCM Volume to Capacity ratio 0.79

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 79.5% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 461 613 256 649 0 0 0 0 85 2 346

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 11 11 12 12 12 12 12 11 12

Total Lost time (s) 5.0 5.0 4.6 5.0 5.0 5.0

Lane Util. Factor 0.91 1.00 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 0.97 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 4916 1534 1711 3421 1717 1583

Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 4916 1534 1711 3421 1717 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 501 666 278 705 0 0 0 0 92 2 376

RTOR Reduction (vph) 0 0 371 0 0 0 0 0 0 0 0 283

Lane Group Flow (vph) 0 501 295 278 705 0 0 0 0 0 94 93

Confl. Peds. (#/hr) 5 4

Turn Type Perm Prot Perm Perm

Protected Phases 2 1 6 4

Permitted Phases 2 4 4

Actuated Green, G (s) 62.1 62.1 28.6 32.9 34.7 34.7

Effective Green, g (s) 62.1 62.1 28.6 32.9 34.7 34.7

Actuated g/C Ratio 0.44 0.44 0.20 0.23 0.25 0.25

Clearance Time (s) 5.0 5.0 4.6 5.0 5.0 5.0

Vehicle Extension (s) 4.0 4.0 4.5 4.0 5.0 5.0

Lane Grp Cap (vph) 2181 680 350 804 426 392

v/s Ratio Prot 0.10 0.16 c0.21

v/s Ratio Perm c0.19 0.05 c0.06

v/c Ratio 0.23 0.43 0.79 0.88 0.22 0.24

Uniform Delay, d1 24.1 26.8 52.9 51.6 41.9 42.1

Progression Factor 0.97 2.38 0.45 0.48 1.00 1.00

Incremental Delay, d2 0.2 1.9 8.7 7.4 0.5 0.7

Delay (s) 23.7 65.7 32.6 32.3 42.4 42.7

Level of Service C E C C D D

Approach Delay (s) 47.7 32.4 0.0 42.7

Approach LOS D C A D

Intersection Summary

HCM Average Control Delay 41.1 HCM Level of Service D

HCM Volume to Capacity ratio 0.50

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 100.0% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 209 425 51 0 287 103 284 115 217 108 212 31

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 0.95 0.95 1.00 0.91 0.91 0.91 0.91

Frpb, ped/bikes 1.00 1.00 0.99 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.99 1.00 0.85 1.00 0.92 1.00 0.98

Flt Protected 0.98 1.00 1.00 0.95 0.99 0.95 1.00

Satd. Flow (prot) 3442 3539 1560 1610 3067 1610 3314

Flt Permitted 0.74 1.00 1.00 0.95 0.99 0.95 1.00

Satd. Flow (perm) 2594 3539 1560 1610 3067 1610 3314

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 227 462 55 0 312 112 309 125 236 117 230 34

RTOR Reduction (vph) 0 8 0 0 0 70 0 182 0 0 15 0

Lane Group Flow (vph) 0 736 0 0 312 42 232 256 0 105 261 0

Confl. Peds. (#/hr) 2 2 2 2 2 1 1 2

Turn Type Perm Perm Split Split

Protected Phases 4 8 2 2 6 6

Permitted Phases 4 8

Actuated Green, G (s) 26.0 26.0 26.0 16.0 16.0 16.0 16.0

Effective Green, g (s) 26.0 26.0 26.0 16.0 16.0 16.0 16.0

Actuated g/C Ratio 0.37 0.37 0.37 0.23 0.23 0.23 0.23

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 963 1314 579 368 701 368 757

v/s Ratio Prot 0.09 c0.14 0.08 0.07 c0.08

v/s Ratio Perm c0.28 0.03

v/c Ratio 0.76 0.24 0.07 0.63 0.37 0.29 0.35

Uniform Delay, d1 19.3 15.2 14.2 24.3 22.7 22.3 22.6

Progression Factor 0.81 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 4.2 0.4 0.2 8.0 1.5 1.9 1.2

Delay (s) 19.9 15.6 14.4 32.3 24.2 24.2 23.9

Level of Service B B B C C C C

Approach Delay (s) 19.9 15.3 27.0 24.0

Approach LOS B B C C

Intersection Summary

HCM Average Control Delay 21.9 HCM Level of Service C

HCM Volume to Capacity ratio 0.61

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 72.8% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 17 7 124 3 9 1 71 195 0 3 281 31

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 18 8 135 3 10 1 77 212 0 3 305 34

Pedestrians 3 2 15

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 704 700 340 851 717 214 342 214

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 704 700 340 851 717 214 342 214

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 94 98 81 98 97 100 94 100

cM capacity (veh/h) 324 338 692 207 331 825 1214 1354

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 161 14 289 342

Volume Left 18 3 77 3

Volume Right 135 1 0 34

cSH 586 303 1214 1354

Volume to Capacity 0.27 0.05 0.06 0.00

Queue Length 95th (ft) 28 4 5 0

Control Delay (s) 13.4 17.5 2.6 0.1

Lane LOS B C A A

Approach Delay (s) 13.4 17.5 2.6 0.1

Approach LOS B C

Intersection Summary

Average Delay 4.0

Intersection Capacity Utilization 53.2% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 10 4 60 7 22 2 81 69 32 245 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 11 4 65 8 24 2 88 75 35 266 0

Pedestrians 6 1 2

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 1 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 501 510 272 477 473 129 272 164

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 501 510 272 477 473 129 272 164

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 98 99 86 98 97 100 98

cM capacity (veh/h) 448 452 763 475 474 919 1285 1413

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 16 97 165 301

Volume Left 1 65 2 35

Volume Right 4 24 75 0

cSH 506 539 1285 1413

Volume to Capacity 0.03 0.18 0.00 0.02

Queue Length 95th (ft) 2 16 0 2

Control Delay (s) 12.3 13.1 0.1 1.1

Lane LOS B B A A

Approach Delay (s) 12.3 13.1 0.1 1.1

Approach LOS B B

Intersection Summary

Average Delay 3.1

Intersection Capacity Utilization 45.3% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 8 74 23 12 32 11 26 75 29 15 230 23

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 9 80 25 13 35 12 28 82 32 16 250 25

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 114 60 141 291

Volume Left (vph) 9 13 28 16

Volume Right (vph) 25 12 32 25

Hadj (s) -0.08 -0.04 -0.06 -0.01

Departure Headway (s) 4.9 5.0 4.6 4.5

Degree Utilization, x 0.16 0.08 0.18 0.37

Capacity (veh/h) 666 641 734 762

Control Delay (s) 8.8 8.5 8.7 10.1

Approach Delay (s) 8.8 8.5 8.7 10.1

Approach LOS A A A B

Intersection Summary

Delay 9.4

HCM Level of Service A

Intersection Capacity Utilization 28.9% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 44 134 32 72 48 30 17 442 51 48 1642 42

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.98 1.00 1.00 0.91

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.94 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1758 1741 1765 1679 1770 3421 1547 1770 3421 1438

Flt Permitted 0.60 1.00 0.43 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1110 1741 790 1679 1770 3421 1547 1770 3421 1438

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 48 146 35 78 52 33 18 480 55 52 1785 46

RTOR Reduction (vph) 0 7 0 0 17 0 0 0 21 0 0 16

Lane Group Flow (vph) 48 174 0 78 68 0 18 480 34 52 1785 30

Confl. Peds. (#/hr) 9 6 6 9 21 1 1 21

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 28.7 20.7 24.7 18.7 2.4 86.1 86.1 7.2 90.9 90.9

Effective Green, g (s) 28.7 20.7 24.7 18.7 2.4 86.1 86.1 7.2 90.9 90.9

Actuated g/C Ratio 0.20 0.15 0.18 0.13 0.02 0.61 0.61 0.05 0.65 0.65

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 3.5 3.0 3.5 2.0 4.0 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 265 257 181 224 30 2104 951 91 2221 934

v/s Ratio Prot 0.01 c0.10 c0.02 0.04 0.01 0.14 c0.03 c0.52

v/s Ratio Perm 0.03 0.06 0.02 0.02

v/c Ratio 0.18 0.68 0.43 0.30 0.60 0.23 0.04 0.57 0.80 0.03

Uniform Delay, d1 45.5 56.5 49.8 54.8 68.3 12.1 10.6 64.9 18.0 8.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.20 0.33 0.13

Incremental Delay, d2 0.1 7.2 1.6 0.9 19.6 0.3 0.1 7.0 2.2 0.0

Delay (s) 45.6 63.7 51.5 55.7 88.0 12.3 10.7 84.9 8.2 1.2

Level of Service D E D E F B B F A A

Approach Delay (s) 59.9 53.7 14.6 10.2

Approach LOS E D B B

Intersection Summary

HCM Average Control Delay 17.6 HCM Level of Service B

HCM Volume to Capacity ratio 0.74

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 76.6% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

53: NW 195th St & 8th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 6 Synchro 7 -  Report

David Evans and Associates, Inc. Page 56

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 0 3 42 0 35 0 185 108 59 363 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 0 3 46 0 38 0 201 117 64 395 0

Pedestrians 4 4

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 825 845 403 790 787 260 399 318

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 825 845 403 790 787 260 399 318

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 100 99 84 100 95 100 95

cM capacity (veh/h) 265 283 643 293 306 779 1156 1242

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 4 84 318 459

Volume Left 1 46 0 64

Volume Right 3 38 117 0

cSH 474 408 1156 1242

Volume to Capacity 0.01 0.20 0.00 0.05

Queue Length 95th (ft) 1 19 0 4

Control Delay (s) 12.7 16.1 0.0 1.6

Lane LOS B C A

Approach Delay (s) 12.7 16.1 0.0 1.6

Approach LOS B C

Intersection Summary

Average Delay 2.5

Intersection Capacity Utilization 57.6% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

54: NW 195th St & 3rd Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 6 Synchro 7 -  Report

David Evans and Associates, Inc. Page 57

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 43 94 52 49 48 28 20 116 22 90 273 21

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 47 102 57 53 52 30 22 126 24 98 297 23

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 205 136 172 417

Volume Left (vph) 47 53 22 98

Volume Right (vph) 57 30 24 23

Hadj (s) -0.09 -0.02 -0.02 0.05

Departure Headway (s) 5.7 5.9 5.6 5.3

Degree Utilization, x 0.32 0.22 0.27 0.61

Capacity (veh/h) 570 536 582 656

Control Delay (s) 11.4 10.6 10.6 16.1

Approach Delay (s) 11.4 10.6 10.6 16.1

Approach LOS B B B C

Intersection Summary

Delay 13.2

HCM Level of Service B

Intersection Capacity Utilization 52.3% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

55: NW 195th St & Fremont Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 6 Synchro 7 -  Report

David Evans and Associates, Inc. Page 58

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 87 69 100 49 76 10 64 113 8 14 317 86

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 95 75 109 53 83 11 70 123 9 15 345 93

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 278 147 201 453

Volume Left (vph) 95 53 70 15

Volume Right (vph) 109 11 9 93

Hadj (s) -0.13 0.06 0.08 -0.08

Departure Headway (s) 6.0 6.5 6.2 5.6

Degree Utilization, x 0.47 0.27 0.35 0.70

Capacity (veh/h) 538 469 520 620

Control Delay (s) 14.2 11.9 12.5 20.7

Approach Delay (s) 14.2 11.9 12.5 20.7

Approach LOS B B B C

Intersection Summary

Delay 16.3

HCM Level of Service C

Intersection Capacity Utilization 63.2% ICU Level of Service B

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

56: N 192nd St & SR 99 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 6 Synchro 7 -  Report

David Evans and Associates, Inc. Page 59

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 20 10 6 29 19 21 5 397 10 22 1650 37

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 12 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 1.00 0.94 1.00 1.00 0.92

Flpb, ped/bikes 0.99 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.94 1.00 0.92 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1753 1680 1748 1697 1770 3421 1494 1770 3421 1461

Flt Permitted 0.73 1.00 0.75 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1344 1680 1372 1697 1770 3421 1494 1770 3421 1461

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 22 11 7 32 21 23 5 432 11 24 1793 40

RTOR Reduction (vph) 0 6 0 0 21 0 0 0 3 0 0 4

Lane Group Flow (vph) 22 12 0 32 23 0 5 432 8 24 1793 36

Confl. Peds. (#/hr) 7 8 8 7 15 9 9 15

Turn Type Perm Perm Prot Perm Prot Perm

Protected Phases 4 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 13.6 13.6 13.6 13.6 1.2 107.8 107.8 3.6 110.2 110.2

Effective Green, g (s) 13.6 13.6 13.6 13.6 1.2 107.8 107.8 3.6 110.2 110.2

Actuated g/C Ratio 0.10 0.10 0.10 0.10 0.01 0.77 0.77 0.03 0.79 0.79

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 4.0 4.0 2.0 4.0 4.0

Lane Grp Cap (vph) 131 163 133 165 15 2634 1150 46 2693 1150

v/s Ratio Prot 0.01 0.01 0.00 0.13 c0.01 c0.52

v/s Ratio Perm 0.02 c0.02 0.01 0.02

v/c Ratio 0.17 0.07 0.24 0.14 0.33 0.16 0.01 0.52 0.67 0.03

Uniform Delay, d1 58.0 57.5 58.4 57.9 69.0 4.2 3.7 67.3 6.7 3.3

Progression Factor 1.00 1.00 1.00 1.00 0.90 0.61 0.41 1.00 1.00 1.00

Incremental Delay, d2 0.2 0.1 0.3 0.1 4.5 0.1 0.0 4.8 1.3 0.0

Delay (s) 58.2 57.5 58.8 58.0 66.8 2.7 1.5 72.2 8.0 3.3

Level of Service E E E E E A A E A A

Approach Delay (s) 57.9 58.3 3.4 8.7

Approach LOS E E A A

Intersection Summary

HCM Average Control Delay 10.1 HCM Level of Service B

HCM Volume to Capacity ratio 0.60

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 65.7% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

57: N 185th St & Meridian Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 6 Synchro 7 -  Report

David Evans and Associates, Inc. Page 60

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 24 211 157 97 233 50 52 90 47 45 319 44

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 10 10 11 10 10 11 12 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.94 1.00 0.97 1.00 0.95 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1707 1577 1709 1684 1710 1752 1705 1823

Flt Permitted 0.54 1.00 0.35 1.00 0.24 1.00 0.66 1.00

Satd. Flow (perm) 967 1577 625 1684 426 1752 1189 1823

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 26 229 171 105 253 54 57 98 51 49 347 48

RTOR Reduction (vph) 0 35 0 0 10 0 0 27 0 0 8 0

Lane Group Flow (vph) 26 365 0 105 297 0 57 122 0 49 387 0

Confl. Peds. (#/hr) 3 4 4 3 1 3 3 1

Confl. Bikes (#/hr) 6 3 1

Bus Blockages (#/hr) 0 4 0 0 0 0 0 0 0 0 0 0

Turn Type pm+pt pm+pt pm+pt pm+pt

Protected Phases 5 2 1 6 7 4 3 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 28.1 26.1 32.1 28.1 19.9 16.9 19.9 16.9

Effective Green, g (s) 28.1 26.1 32.1 28.1 19.9 16.9 19.9 16.9

Actuated g/C Ratio 0.40 0.37 0.46 0.40 0.28 0.24 0.28 0.24

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 409 588 349 676 176 423 360 440

v/s Ratio Prot 0.00 c0.23 c0.02 0.18 c0.01 0.07 0.01 c0.21

v/s Ratio Perm 0.02 0.12 0.08 0.03

v/c Ratio 0.06 0.62 0.30 0.44 0.32 0.29 0.14 0.88

Uniform Delay, d1 12.8 17.9 11.7 15.2 19.3 21.6 18.5 25.6

Progression Factor 0.53 1.17 1.00 1.00 1.04 1.06 1.00 1.00

Incremental Delay, d2 0.0 4.8 0.2 2.1 0.4 0.1 0.1 17.8

Delay (s) 6.8 25.8 11.8 17.3 20.4 23.0 18.5 43.3

Level of Service A C B B C C B D

Approach Delay (s) 24.6 15.9 22.3 40.6

Approach LOS C B C D

Intersection Summary

HCM Average Control Delay 26.6 HCM Level of Service C

HCM Volume to Capacity ratio 0.66

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 66.6% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

58: N 172nd St & Dayton Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 6 Synchro 7 -  Report

David Evans and Associates, Inc. Page 61

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 1 0 0 187 2 73 0 160 115 214 357 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 0 0 203 2 79 0 174 125 233 388 0

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 1 285 299 621

Volume Left (vph) 1 203 0 233

Volume Right (vph) 0 79 125 0

Hadj (s) 0.23 0.01 -0.22 0.11

Departure Headway (s) 7.5 6.4 5.6 5.5

Degree Utilization, x 0.00 0.50 0.47 0.94

Capacity (veh/h) 418 548 622 643

Control Delay (s) 10.5 15.6 13.5 45.8

Approach Delay (s) 10.5 15.6 13.5 45.8

Approach LOS B C B E

Intersection Summary

Delay 30.6

HCM Level of Service D

Intersection Capacity Utilization 69.9% ICU Level of Service C

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

59: N 165th St & Fremont Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 6 Synchro 7 -  Report

David Evans and Associates, Inc. Page 62

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 29 42 0 3 77 24 0 8 1 103 17 66

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 32 46 0 3 84 26 0 9 1 112 18 72

Pedestrians 1 4 2 1

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 0 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1279

pX, platoon unblocked

vC, conflicting volume 111 48 296 228 52 222 215 99

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 111 48 296 228 52 222 215 99

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 98 100 100 99 100 84 97 92

cM capacity (veh/h) 1478 1557 581 654 1011 708 665 955

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 77 113 10 202

Volume Left 32 3 0 112

Volume Right 0 26 1 72

cSH 1478 1557 681 775

Volume to Capacity 0.02 0.00 0.01 0.26

Queue Length 95th (ft) 2 0 1 26

Control Delay (s) 3.2 0.2 10.4 11.3

Lane LOS A A B B

Approach Delay (s) 3.2 0.2 10.4 11.3

Approach LOS B B

Intersection Summary

Average Delay 6.6

Intersection Capacity Utilization 34.7% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

60: N 165th St & SR 99 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 6 Synchro 7 -  Report

David Evans and Associates, Inc. Page 63

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 22 12 114 17 11 12 14 673 6 2 2067 56

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 12 12 12 12 12

Total Lost time (s) 4.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.98 1.00 0.99 1.00 1.00 0.96 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.86 1.00 0.92 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1588 1378 1589 1481 1593 3185 1366 1593 3185 1377

Flt Permitted 0.64 1.00 0.47 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1066 1378 778 1481 1593 3185 1366 1593 3185 1377

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 24 13 124 18 12 13 15 732 7 2 2247 61

RTOR Reduction (vph) 0 115 0 0 12 0 0 0 2 0 0 10

Lane Group Flow (vph) 24 22 0 18 13 0 15 732 5 2 2247 51

Confl. Peds. (#/hr) 3 4 4 3 3 5 5 3

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 14.2 10.0 11.4 8.6 2.4 107.1 107.1 1.1 105.8 105.8

Effective Green, g (s) 14.2 10.0 11.4 8.6 2.4 107.1 107.1 1.1 105.8 105.8

Actuated g/C Ratio 0.10 0.07 0.08 0.06 0.02 0.76 0.76 0.01 0.76 0.76

Clearance Time (s) 4.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 2.0 3.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 124 98 80 91 27 2437 1045 13 2407 1041

v/s Ratio Prot c0.01 c0.02 0.00 0.01 c0.01 0.23 0.00 c0.71

v/s Ratio Perm 0.01 0.01 0.00 0.04

v/c Ratio 0.19 0.22 0.23 0.14 0.56 0.30 0.01 0.15 0.93 0.05

Uniform Delay, d1 57.4 61.3 59.8 62.2 68.3 5.0 3.9 69.0 14.2 4.3

Progression Factor 1.00 1.00 1.00 1.00 0.98 0.43 0.36 0.90 0.66 0.92

Incremental Delay, d2 0.8 0.4 1.4 0.3 12.8 0.3 0.0 0.2 0.9 0.0

Delay (s) 58.2 61.8 61.2 62.5 80.0 2.5 1.4 62.0 10.3 4.0

Level of Service E E E E E A A E B A

Approach Delay (s) 61.2 61.9 4.0 10.2

Approach LOS E E A B

Intersection Summary

HCM Average Control Delay 11.9 HCM Level of Service B

HCM Volume to Capacity ratio 0.82

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 14.0

Intersection Capacity Utilization 88.2% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

61: N 185th St & Linden Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 6 Synchro 7 -  Report

David Evans and Associates, Inc. Page 64

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 37 956 33 56 406 1 18 17 24 26 57 44

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 10 11 11 12 10 10 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 0.99 1.00

Frt 1.00 0.99 1.00 1.00 1.00 0.91 1.00 0.93

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1766 3371 1701 3420 1649 1567 1758 1730

Flt Permitted 0.50 1.00 0.25 1.00 0.50 1.00 0.73 1.00

Satd. Flow (perm) 921 3371 455 3420 870 1567 1348 1730

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 40 1039 36 61 441 1 20 18 26 28 62 48

RTOR Reduction (vph) 0 1 0 0 0 0 0 24 0 0 24 0

Lane Group Flow (vph) 40 1074 0 61 442 0 20 20 0 28 86 0

Confl. Peds. (#/hr) 1 7 7 1 1 3 3 1

Bus Blockages (#/hr) 0 4 0 0 0 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 6 4 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 117.7 117.7 117.7 117.7 12.3 12.3 12.3 12.3

Effective Green, g (s) 117.7 117.7 117.7 117.7 12.3 12.3 12.3 12.3

Actuated g/C Ratio 0.84 0.84 0.84 0.84 0.09 0.09 0.09 0.09

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 774 2834 383 2875 76 138 118 152

v/s Ratio Prot c0.32 0.13 0.01 c0.05

v/s Ratio Perm 0.04 0.13 0.02 0.02

v/c Ratio 0.05 0.38 0.16 0.15 0.26 0.15 0.24 0.57

Uniform Delay, d1 1.9 2.6 2.1 2.0 59.6 59.0 59.5 61.3

Progression Factor 0.35 0.44 0.22 0.21 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.4 0.6 0.1 1.9 0.5 1.0 4.8

Delay (s) 0.8 1.5 1.0 0.5 61.5 59.5 60.5 66.1

Level of Service A A A A E E E E

Approach Delay (s) 1.5 0.6 60.1 65.0

Approach LOS A A E E

Intersection Summary

HCM Average Control Delay 8.1 HCM Level of Service A

HCM Volume to Capacity ratio 0.40

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 52.6% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

62: N 185th St & Midvale Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 6 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 11 327 18 52 370 8 19 4 50 6 0 4

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.92 1.00 1.00 1.00 0.90 0.99

Flpb, ped/bikes 0.99 1.00 1.00 0.96 1.00 0.98 1.00 0.95

Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85 0.95

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.96 1.00 0.97

Satd. Flow (prot) 1743 1801 1460 1706 1793 1698 1433 1617

Flt Permitted 0.52 1.00 1.00 0.55 1.00 0.92 1.00 0.82

Satd. Flow (perm) 956 1801 1460 985 1793 1628 1433 1365

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 12 355 20 57 402 9 21 4 54 7 0 4

RTOR Reduction (vph) 0 0 4 0 0 0 0 0 51 0 4 0

Lane Group Flow (vph) 12 355 16 57 411 0 0 25 3 0 7 0

Confl. Peds. (#/hr) 12 27 27 12 16 35 35 16

Turn Type Perm Perm Perm Perm Perm Perm

Protected Phases 2 6 4 8

Permitted Phases 2 2 6 4 4 8

Actuated Green, G (s) 56.0 56.0 56.0 56.0 56.0 4.0 4.0 4.0

Effective Green, g (s) 56.0 56.0 56.0 56.0 56.0 4.0 4.0 4.0

Actuated g/C Ratio 0.80 0.80 0.80 0.80 0.80 0.06 0.06 0.06

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 765 1441 1168 788 1434 93 82 78

v/s Ratio Prot 0.20 c0.23

v/s Ratio Perm 0.01 0.01 0.06 c0.02 0.00 0.01

v/c Ratio 0.02 0.25 0.01 0.07 0.29 0.27 0.04 0.09

Uniform Delay, d1 1.4 1.7 1.4 1.5 1.8 31.6 31.2 31.3

Progression Factor 0.59 2.29 0.82 0.54 0.51 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.4 0.0 0.2 0.5 0.6 0.1 0.2

Delay (s) 0.9 4.4 1.2 1.0 1.4 32.2 31.2 31.5

Level of Service A A A A A C C C

Approach Delay (s) 4.1 1.4 31.5 31.5

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 5.4 HCM Level of Service A

HCM Volume to Capacity ratio 0.29

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 48.8% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

63: N 175th St & Midvale Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 6 Synchro 7 -  Report

David Evans and Associates, Inc. Page 66

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 28 628 33 5 666 66 19 5 5 19 4 45

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.5 4.5

Lane Util. Factor 1.00 0.95 1.00 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.97

Flpb, ped/bikes 1.00 1.00 0.99 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 1.00 0.93 1.00 0.86

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1588 3044 1580 4343 1570 1489 1590 1361

Flt Permitted 0.33 1.00 0.38 1.00 0.72 1.00 0.75 1.00

Satd. Flow (perm) 554 3044 629 4343 1194 1489 1257 1361

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 30 683 36 5 724 72 21 5 5 21 4 49

RTOR Reduction (vph) 0 1 0 0 4 0 0 5 0 0 46 0

Lane Group Flow (vph) 30 718 0 5 792 0 21 5 0 21 7 0

Confl. Peds. (#/hr) 7 13 13 7 10 1 1 10

Turn Type pm+pt pm+pt Perm Perm

Protected Phases 5 2 1 6 4 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 120.5 116.9 115.5 114.4 7.0 7.0 7.5 7.5

Effective Green, g (s) 120.5 116.9 115.5 114.4 7.0 7.0 7.5 7.5

Actuated g/C Ratio 0.86 0.84 0.82 0.82 0.05 0.05 0.05 0.05

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.5 4.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 503 2542 526 3549 60 74 67 73

v/s Ratio Prot c0.00 c0.24 0.00 0.18 0.00 0.00

v/s Ratio Perm 0.05 0.01 c0.02 0.02

v/c Ratio 0.06 0.28 0.01 0.22 0.35 0.07 0.31 0.09

Uniform Delay, d1 1.4 2.5 2.2 2.9 64.3 63.4 63.8 63.0

Progression Factor 0.43 0.37 0.37 0.57 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.2 0.0 0.1 3.5 0.4 2.7 0.5

Delay (s) 0.6 1.2 0.8 1.8 67.8 63.8 66.4 63.5

Level of Service A A A A E E E E

Approach Delay (s) 1.1 1.8 66.5 64.4

Approach LOS A A E E

Intersection Summary

HCM Average Control Delay 5.5 HCM Level of Service A

HCM Volume to Capacity ratio 0.27

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 45.8% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

64: PW 2nd Access Road & 116th Ave W 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 6 Synchro 7 -  Report

David Evans and Associates, Inc. Page 67

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 35 0 0 26 10 25

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 38 0 0 28 11 27

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 53 24 38

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 53 24 38

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 96 100 100

cM capacity (veh/h) 956 1052 1572

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 38 28 38

Volume Left 38 0 0

Volume Right 0 0 27

cSH 956 1572 1700

Volume to Capacity 0.04 0.00 0.02

Queue Length 95th (ft) 3 0 0

Control Delay (s) 8.9 0.0 0.0

Lane LOS A

Approach Delay (s) 8.9 0.0 0.0

Approach LOS A

Intersection Summary

Average Delay 3.3

Intersection Capacity Utilization 13.3% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

1: NW 196th St & Richmond Beach Dr 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 7 Synchro 7 -  Report

David Evans and Associates, Inc. Page 1

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 4 354 3 2 620 12

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 4 385 3 2 674 13

Pedestrians 2 1

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1368 6 7

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1368 6 7

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 95 64 58

cM capacity (veh/h) 94 1075 1610

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 389 5 687

Volume Left 4 0 674

Volume Right 385 2 0

cSH 962 1700 1610

Volume to Capacity 0.40 0.00 0.42

Queue Length 95th (ft) 50 0 53

Control Delay (s) 11.3 0.0 8.7

Lane LOS B A

Approach Delay (s) 11.3 0.0 8.7

Approach LOS B

Intersection Summary

Average Delay 9.6

Intersection Capacity Utilization 70.4% ICU Level of Service C

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

2: NW 195th Pl & Richmond Beach Dr 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 7 Synchro 7 -  Report

David Evans and Associates, Inc. Page 2

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 2 2 5 11 27 1

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 2 5 12 29 1

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 71 11 17

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 71 11 17

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 100 98

cM capacity (veh/h) 916 1069 1600

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 4 17 30

Volume Left 2 0 29

Volume Right 2 12 0

cSH 987 1700 1600

Volume to Capacity 0.00 0.01 0.02

Queue Length 95th (ft) 0 0 1

Control Delay (s) 8.7 0.0 7.0

Lane LOS A A

Approach Delay (s) 8.7 0.0 7.0

Approach LOS A

Intersection Summary

Average Delay 4.8

Intersection Capacity Utilization 18.2% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

3: NW 195th Pl & 24th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 7 Synchro 7 -  Report

David Evans and Associates, Inc. Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 637 0 7 358 4 0 0 52 18 1 3

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 692 0 8 389 4 0 0 57 20 1 3

Pedestrians 4 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 393 694 1105 1105 698 1162 1103 391

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 393 694 1105 1105 698 1162 1103 391

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 99 100 100 87 87 99 100

cM capacity (veh/h) 1165 900 185 208 438 148 209 657

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total 693 8 393 57 24

Volume Left 1 8 0 0 20

Volume Right 0 0 4 57 3

cSH 1165 900 1700 438 168

Volume to Capacity 0.00 0.01 0.23 0.13 0.14

Queue Length 95th (ft) 0 1 0 11 12

Control Delay (s) 0.0 9.0 0.0 14.4 29.9

Lane LOS A A B D

Approach Delay (s) 0.0 0.2 14.4 29.9

Approach LOS B D

Intersection Summary

Average Delay 1.4

Intersection Capacity Utilization 48.9% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

4: NW 196th St NW & 20th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 7 Synchro 7 -  Report

David Evans and Associates, Inc. Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 5 741 1 22 351 60 5 9 68 247 3 21

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 5 805 1 24 382 65 5 10 74 268 3 23

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 408 404 215 256 89 295

Volume Left (vph) 5 0 24 0 5 268

Volume Right (vph) 0 1 0 65 74 23

Hadj (s) 0.04 0.03 0.09 -0.14 -0.45 0.17

Departure Headway (s) 6.9 6.9 7.4 7.1 7.4 7.1

Degree Utilization, x 0.78 0.77 0.44 0.51 0.18 0.58

Capacity (veh/h) 515 513 472 478 442 485

Control Delay (s) 29.0 28.2 14.9 16.1 12.0 19.6

Approach Delay (s) 28.6 15.5 12.0 19.6

Approach LOS D C B C

Intersection Summary

Delay 22.4

HCM Level of Service C

Intersection Capacity Utilization 57.0% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

5: NW 195th St & 15th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 7 Synchro 7 -  Report

David Evans and Associates, Inc. Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 18 1039 0 0 439 25 0 0 0 71 0 50

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 20 1129 0 0 477 27 0 0 0 77 0 54

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 478 1129 1461 1647 565 1096 1660 253

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 478 1129 1461 1647 565 1096 1660 253

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 98 100 100 100 100 53 100 93

cM capacity (veh/h) 1080 614 82 96 468 165 95 746

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 584 565 239 266 0 132

Volume Left 20 0 0 0 0 77

Volume Right 0 0 0 27 0 54

cSH 1080 1700 614 1700 1700 244

Volume to Capacity 0.02 0.33 0.00 0.16 0.00 0.54

Queue Length 95th (ft) 1 0 0 0 0 73

Control Delay (s) 0.5 0.0 0.0 0.0 0.0 35.8

Lane LOS A A E

Approach Delay (s) 0.3 0.0 0.0 35.8

Approach LOS A E

Intersection Summary

Average Delay 2.8

Intersection Capacity Utilization 55.2% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

6: N Richmond Beach Rd & 15th Drwy 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 7 Synchro 7 -  Report

David Evans and Associates, Inc. Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 2 1065 34 23 417 2 47 1 34 1 1 3

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 1158 37 25 453 2 51 1 37 1 1 3

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 581 616 252 229 89 5

Volume Left (vph) 2 0 25 0 51 1

Volume Right (vph) 0 37 0 2 37 3

Hadj (s) 0.04 -0.01 0.08 0.03 -0.10 -0.29

Departure Headway (s) 5.5 5.4 6.4 6.3 6.5 6.6

Degree Utilization, x 0.88 0.93 0.45 0.40 0.16 0.01

Capacity (veh/h) 647 651 547 554 539 510

Control Delay (s) 34.4 41.2 13.2 12.3 10.7 9.7

Approach Delay (s) 37.9 12.8 10.7 9.7

Approach LOS E B B A

Intersection Summary

Delay 29.6

HCM Level of Service D

Intersection Capacity Utilization 49.9% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

7: NW 190th St & N Richmond Beach Rd 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 7 Synchro 7 -  Report

David Evans and Associates, Inc. Page 7

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 1 63 428 2 125 995

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 68 465 2 136 1082

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1289

pX, platoon unblocked

vC, conflicting volume 1280 235 468

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1280 235 468

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 99 91 88

cM capacity (veh/h) 138 766 1089

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2

Volume Total 70 310 157 496 721

Volume Left 1 0 0 136 0

Volume Right 68 0 2 0 0

cSH 715 1700 1700 1089 1700

Volume to Capacity 0.10 0.18 0.09 0.12 0.42

Queue Length 95th (ft) 8 0 0 11 0

Control Delay (s) 10.6 0.0 0.0 3.4 0.0

Lane LOS B A

Approach Delay (s) 10.6 0.0 1.4

Approach LOS B

Intersection Summary

Average Delay 1.4

Intersection Capacity Utilization 57.0% ICU Level of Service B

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

8: N Richmond Beach Rd & 8th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 7 Synchro 7 -  Report

David Evans and Associates, Inc. Page 8

Movement EBL EBT EBR EBR2 WBL2 WBL WBT WBR NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 13 903 47 2 21 14 376 49 2 27 65 23

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 12 12 12 11 11 10 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.98 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1711 3507 1711 3220 1711 1722

Flt Permitted 0.49 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 876 3507 1711 3220 1711 1722

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 14 982 51 2 23 15 409 53 2 29 71 25

RTOR Reduction (vph) 0 0 0 0 0 0 6 0 0 0 11 0

Lane Group Flow (vph) 14 1035 0 0 0 38 456 0 0 31 85 0

Confl. Peds. (#/hr) 2 2 3

Confl. Bikes (#/hr) 1 1

Bus Blockages (#/hr) 0 0 0 0 0 0 4 0 0 0 0 0

Turn Type Perm Prot Prot Split Split

Protected Phases 2 1 1 6 4 4 4

Permitted Phases 2

Actuated Green, G (s) 63.8 63.8 5.8 74.6 11.2 11.2

Effective Green, g (s) 63.8 63.8 5.8 74.6 11.2 11.2

Actuated g/C Ratio 0.49 0.49 0.04 0.57 0.09 0.09

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.5 2.0 2.0 2.5 2.5

Lane Grp Cap (vph) 430 1721 76 1848 147 148

v/s Ratio Prot c0.30 c0.02 0.14 0.02 c0.05

v/s Ratio Perm 0.02

v/c Ratio 0.03 0.60 0.50 0.25 0.21 0.57

Uniform Delay, d1 17.1 23.9 60.7 13.8 55.3 57.1

Progression Factor 1.00 1.00 1.04 0.74 1.00 1.00

Incremental Delay, d2 0.1 1.6 1.8 0.3 0.5 4.4

Delay (s) 17.3 25.5 65.1 10.5 55.8 61.5

Level of Service B C E B E E

Approach Delay (s) 25.4 14.6 60.1

Approach LOS C B E

Intersection Summary

HCM Average Control Delay 32.2 HCM Level of Service C

HCM Volume to Capacity ratio 0.62

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 25.0

Intersection Capacity Utilization 64.7% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

8: N Richmond Beach Rd & 8th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 7 Synchro 7 -  Report

David Evans and Associates, Inc. Page 9

Movement SBL SBT SBR SBR2 NEL NER NER2

Lane Configurations

Volume (vph) 142 131 9 21 24 27 2

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 12 12 12

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.96

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 0.97 0.93

Flt Protected 0.95 1.00 0.98

Satd. Flow (prot) 1711 1731 1628

Flt Permitted 0.95 1.00 0.98

Satd. Flow (perm) 1711 1731 1628

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 154 142 10 23 26 29 2

RTOR Reduction (vph) 0 4 0 0 0 0 0

Lane Group Flow (vph) 154 171 0 0 57 0 0

Confl. Peds. (#/hr) 3 3 2

Confl. Bikes (#/hr) 1 1

Bus Blockages (#/hr) 0 2 0 0 0 0 0

Turn Type Split

Protected Phases 7 7 3

Permitted Phases

Actuated Green, G (s) 17.1 17.1 7.1

Effective Green, g (s) 17.1 17.1 7.1

Actuated g/C Ratio 0.13 0.13 0.05

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0

Lane Grp Cap (vph) 225 228 89

v/s Ratio Prot 0.09 c0.10 c0.04

v/s Ratio Perm

v/c Ratio 0.68 0.75 0.64

Uniform Delay, d1 53.9 54.4 60.2

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 6.7 11.1 11.2

Delay (s) 60.6 65.5 71.4

Level of Service E E E

Approach Delay (s) 63.2 71.4

Approach LOS E E

Intersection Summary



HCM Signalized Intersection Capacity Analysis

9: N Richmond Beach Rd & 3rd Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 7 Synchro 7 -  Report

David Evans and Associates, Inc. Page 10

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 19 1108 3 11 436 39 9 23 18 100 15 74

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 11 11 10 10 11 10 10 10

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 0.98

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.93 1.00 0.88

Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 3389 3343 1639 1611 1646 1494

Flt Permitted 0.94 0.92 0.69 1.00 0.73 1.00

Satd. Flow (perm) 3199 3094 1199 1611 1261 1494

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 21 1204 3 12 474 42 10 25 20 109 16 80

RTOR Reduction (vph) 0 0 0 0 8 0 0 17 0 0 0 0

Lane Group Flow (vph) 0 1228 0 0 520 0 10 28 0 109 96 0

Confl. Peds. (#/hr) 2 7 7 2 7 3 3 7

Confl. Bikes (#/hr) 1 1 1

Bus Blockages (#/hr) 0 4 0 0 4 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 45.3 45.3 9.7 9.7 9.7 9.7

Effective Green, g (s) 45.3 45.3 9.7 9.7 9.7 9.7

Actuated g/C Ratio 0.70 0.70 0.15 0.15 0.15 0.15

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 2229 2156 179 240 188 223

v/s Ratio Prot 0.02 0.06

v/s Ratio Perm c0.38 0.17 0.01 c0.09

v/c Ratio 0.55 0.24 0.06 0.12 0.58 0.43

Uniform Delay, d1 4.8 3.6 23.7 23.9 25.8 25.1

Progression Factor 0.88 0.63 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.8 0.3 0.1 0.2 4.3 1.3

Delay (s) 5.1 2.5 23.9 24.2 30.0 26.5

Level of Service A A C C C C

Approach Delay (s) 5.1 2.5 24.1 28.4

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 7.3 HCM Level of Service A

HCM Volume to Capacity ratio 0.56

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 65.0% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

10: N Richmond Beach Rd & Dayton Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 7 Synchro 7 -  Report

David Evans and Associates, Inc. Page 11

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 998 244 43 388 95 81

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 11 11 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 1.00 0.95 0.97

Frpb, ped/bikes 0.99 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.97 1.00 1.00 0.93

Flt Protected 1.00 0.95 1.00 0.97

Satd. Flow (prot) 3302 1770 3421 3231

Flt Permitted 1.00 0.95 1.00 0.97

Satd. Flow (perm) 3302 1770 3421 3231

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 1085 265 47 422 103 88

RTOR Reduction (vph) 11 0 0 0 81 0

Lane Group Flow (vph) 1339 0 47 422 110 0

Confl. Peds. (#/hr) 2 2

Confl. Bikes (#/hr) 2 2

Turn Type Prot

Protected Phases 2 1 6 4

Permitted Phases

Actuated Green, G (s) 97.8 7.0 109.8 10.2

Effective Green, g (s) 97.8 7.0 109.8 10.2

Actuated g/C Ratio 0.75 0.05 0.84 0.08

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 2484 95 2889 254

v/s Ratio Prot c0.41 c0.03 0.12 c0.03

v/s Ratio Perm

v/c Ratio 0.54 0.49 0.15 0.43

Uniform Delay, d1 6.7 59.8 1.8 57.1

Progression Factor 0.74 0.95 0.20 1.00

Incremental Delay, d2 0.7 1.5 0.1 0.4

Delay (s) 5.7 58.3 0.5 57.6

Level of Service A E A E

Approach Delay (s) 5.7 6.3 57.6

Approach LOS A A E

Intersection Summary

HCM Average Control Delay 10.8 HCM Level of Service B

HCM Volume to Capacity ratio 0.53

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 49.3% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

11: N Richmond Beach Rd & Fremont Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 7 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 23 963 91 22 359 23 50 71 21 43 148 23

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 12 11 11 11 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 1.00 0.97 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1711 3369 1770 3358 1711 1729 1711 1760

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1711 3369 1770 3358 1711 1729 1711 1760

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 25 1047 99 24 390 25 54 77 23 47 161 25

RTOR Reduction (vph) 0 4 0 0 3 0 0 9 0 0 0 0

Lane Group Flow (vph) 25 1142 0 24 412 0 54 91 0 47 186 0

Confl. Peds. (#/hr) 1 2 2 1 1 5 5 1

Confl. Bikes (#/hr) 2 1 4

Bus Blockages (#/hr) 0 0 0 0 4 0 0 0 0 0 0 0

Turn Type Prot Prot Split Split

Protected Phases 1 6 5 2 3 3 4 4

Permitted Phases

Actuated Green, G (s) 3.6 77.5 3.6 77.5 11.2 11.2 17.7 17.7

Effective Green, g (s) 3.6 77.5 3.6 77.5 11.2 11.2 17.7 17.7

Actuated g/C Ratio 0.03 0.60 0.03 0.60 0.09 0.09 0.14 0.14

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.0 2.5 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 47 2008 49 2002 147 149 233 240

v/s Ratio Prot c0.01 c0.34 0.01 0.12 0.03 c0.05 0.03 c0.11

v/s Ratio Perm

v/c Ratio 0.53 0.57 0.49 0.21 0.37 0.61 0.20 0.78

Uniform Delay, d1 62.4 16.0 62.3 12.1 56.1 57.3 49.9 54.2

Progression Factor 1.25 0.43 0.88 1.38 0.78 0.77 1.00 1.00

Incremental Delay, d2 7.6 1.0 5.5 0.2 0.6 4.8 0.2 13.2

Delay (s) 85.4 7.9 60.5 16.9 44.1 49.2 50.0 67.5

Level of Service F A E B D D D E

Approach Delay (s) 9.5 19.3 47.4 64.0

Approach LOS A B D E

Intersection Summary

HCM Average Control Delay 20.9 HCM Level of Service C

HCM Volume to Capacity ratio 0.60

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 55.7% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

12: 244th St SW & 100th Ave W 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 7 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 2 4 4 80 3 4 1 131 127 8 301 1

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 4 4 87 3 4 1 142 138 9 327 1

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 565 628 328 565 559 211 328 280

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 565 628 328 565 559 211 328 280

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 99 99 99 80 99 99 100 99

cM capacity (veh/h) 429 397 714 427 434 829 1231 1282

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 11 95 282 337

Volume Left 2 87 1 9

Volume Right 4 4 138 1

cSH 491 437 1231 1282

Volume to Capacity 0.02 0.22 0.00 0.01

Queue Length 95th (ft) 2 20 0 1

Control Delay (s) 12.5 15.5 0.0 0.3

Lane LOS B C A A

Approach Delay (s) 12.5 15.5 0.0 0.3

Approach LOS B C

Intersection Summary

Average Delay 2.4

Intersection Capacity Utilization 39.9% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

13: 244th St SW & Firdale Ave 3/29/2016
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 2 152 69 182 342 2

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 165 75 198 372 2

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 721 373 374

vC1, stage 1 conf vol 373

vC2, stage 2 conf vol 348

vCu, unblocked vol 721 373 374

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s) 5.4

tF (s) 3.5 3.3 2.2

p0 queue free % 100 75 94

cM capacity (veh/h) 564 673 1185

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 167 273 374

Volume Left 2 75 0

Volume Right 165 0 2

cSH 672 1185 1700

Volume to Capacity 0.25 0.06 0.22

Queue Length 95th (ft) 25 5 0

Control Delay (s) 12.1 2.7 0.0

Lane LOS B A

Approach Delay (s) 12.1 2.7 0.0

Approach LOS B

Intersection Summary

Average Delay 3.4

Intersection Capacity Utilization 51.0% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 8 449 170 100 212 9 98 6 49 16 2 3

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 9 488 185 109 230 10 107 7 53 17 2 3

Pedestrians 1 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 242 673 1051 1057 580 1017 1145 238

vC1, stage 1 conf vol 598 598 455 455

vC2, stage 2 conf vol 453 460 562 690

vCu, unblocked vol 242 673 1051 1057 580 1017 1145 238

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s) 6.1 5.5 6.1 5.5

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 99 88 72 98 90 94 99 100

cM capacity (veh/h) 1322 918 381 382 514 310 305 799

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 9 673 109 240 166 23

Volume Left 9 0 109 0 107 17

Volume Right 0 185 0 10 53 3

cSH 1322 1700 918 1700 416 339

Volume to Capacity 0.01 0.40 0.12 0.14 0.40 0.07

Queue Length 95th (ft) 0 0 10 0 47 5

Control Delay (s) 7.7 0.0 9.4 0.0 19.3 16.4

Lane LOS A A C C

Approach Delay (s) 0.1 2.9 19.3 16.4

Approach LOS C C

Intersection Summary

Average Delay 3.8

Intersection Capacity Utilization 58.8% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 162 471 284 302 24 121

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 176 512 309 328 26 132

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 1257

pX, platoon unblocked

vC, conflicting volume 688 1379 432

vC1, stage 1 conf vol 432

vC2, stage 2 conf vol 947

vCu, unblocked vol 688 1379 432

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s) 5.4

tF (s) 2.2 3.5 3.3

p0 queue free % 66 89 79

cM capacity (veh/h) 906 235 623

Direction, Lane # EB 1 WB 1 WB 2 NB 1

Volume Total 688 309 328 158

Volume Left 0 309 0 26

Volume Right 512 0 0 132

cSH 1700 906 1700 490

Volume to Capacity 0.40 0.34 0.19 0.32

Queue Length 95th (ft) 0 38 0 34

Control Delay (s) 0.0 11.0 0.0 15.8

Lane LOS B C

Approach Delay (s) 0.0 5.3 15.8

Approach LOS C

Intersection Summary

Average Delay 4.0

Intersection Capacity Utilization 72.0% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 15 79 34 56 358 11

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 16 86 37 61 389 12

Pedestrians 2

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 98 186 69

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 98 186 69

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 99 51 99

cM capacity (veh/h) 1495 795 992

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 102 98 401

Volume Left 16 0 389

Volume Right 0 61 12

cSH 1495 1700 799

Volume to Capacity 0.01 0.06 0.50

Queue Length 95th (ft) 1 0 71

Control Delay (s) 1.3 0.0 14.0

Lane LOS A B

Approach Delay (s) 1.3 0.0 14.0

Approach LOS B

Intersection Summary

Average Delay 9.5

Intersection Capacity Utilization 38.8% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 33 85 68 145 468 124

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 36 92 74 158 509 135

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 882 576 509

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 882 576 509

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 88 82 93

cM capacity (veh/h) 295 517 1056

Direction, Lane # EB 1 EB 2 NB 1 SB 1

Volume Total 36 92 232 643

Volume Left 36 0 74 0

Volume Right 0 92 0 135

cSH 295 517 1056 1700

Volume to Capacity 0.12 0.18 0.07 0.38

Queue Length 95th (ft) 10 16 6 0

Control Delay (s) 18.9 13.5 3.2 0.0

Lane LOS C B A

Approach Delay (s) 15.0 3.2 0.0

Approach LOS B

Intersection Summary

Average Delay 2.7

Intersection Capacity Utilization 56.9% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 1 4 0 78 2 46 1 66 104 104 170 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 11 12 12 12 12 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 0.98 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.86 1.00 0.85 1.00

Flt Protected 0.99 0.95 1.00 1.00 1.00 0.98

Satd. Flow (prot) 1842 1707 1554 1861 1552 1823

Flt Permitted 0.98 0.75 1.00 1.00 1.00 0.84

Satd. Flow (perm) 1830 1356 1554 1855 1552 1569

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 1 4 0 85 2 50 1 72 113 113 185 1

RTOR Reduction (vph) 0 0 0 0 21 0 0 0 83 0 0 0

Lane Group Flow (vph) 0 5 0 85 31 0 0 73 30 0 299 0

Confl. Peds. (#/hr) 3 1 1 3 3 5 5 3

Confl. Bikes (#/hr) 1 2 5

Turn Type Perm Perm Perm Perm Perm

Protected Phases 2 2 5 5

Permitted Phases 2 2 5 5 5

Actuated Green, G (s) 37.9 37.9 37.9 17.1 17.1 17.1

Effective Green, g (s) 37.9 37.9 37.9 17.1 17.1 17.1

Actuated g/C Ratio 0.58 0.58 0.58 0.26 0.26 0.26

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1067 791 906 488 408 413

v/s Ratio Prot 0.02

v/s Ratio Perm 0.00 c0.06 0.04 0.02 c0.19

v/c Ratio 0.00 0.11 0.03 0.15 0.07 0.72

Uniform Delay, d1 5.7 6.0 5.8 18.4 18.0 21.8

Progression Factor 1.00 0.36 0.13 1.00 1.00 0.98

Incremental Delay, d2 0.0 0.3 0.1 0.1 0.0 4.5

Delay (s) 5.7 2.4 0.8 18.4 18.0 26.0

Level of Service A A A B B C

Approach Delay (s) 5.7 1.8 18.2 26.0

Approach LOS A A B C

Intersection Summary

HCM Average Control Delay 18.2 HCM Level of Service B

HCM Volume to Capacity ratio 0.30

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 49.4% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 23 610 39 101 562 123 27 96 117 323 273 39

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 11 12 11 12 11 10 11 12 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 0.91 0.91

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.94 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.97 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 0.99

Satd. Flow (prot) 1770 3382 1770 3299 1711 1739 1432 1610 3185

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 0.99

Satd. Flow (perm) 1770 3382 1770 3299 1711 1739 1432 1610 3185

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 25 663 42 110 611 134 29 104 127 351 297 42

RTOR Reduction (vph) 0 3 0 0 12 0 0 0 111 0 6 0

Lane Group Flow (vph) 25 702 0 110 733 0 29 104 16 228 456 0

Confl. Peds. (#/hr) 10 18 18 10 2 26 26 2

Confl. Bikes (#/hr) 1 3 1

Turn Type Prot Prot Split Perm Split

Protected Phases 5 2 1 6 4 4 3 3

Permitted Phases 4

Actuated Green, G (s) 3.6 58.0 12.1 66.5 16.0 16.0 16.0 23.9 23.9

Effective Green, g (s) 3.6 58.0 12.1 66.5 16.0 16.0 16.0 23.9 23.9

Actuated g/C Ratio 0.03 0.45 0.09 0.51 0.12 0.12 0.12 0.18 0.18

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 49 1509 165 1688 211 214 176 296 586

v/s Ratio Prot 0.01 c0.21 c0.06 0.22 0.02 c0.06 0.14 c0.14

v/s Ratio Perm 0.01

v/c Ratio 0.51 0.47 0.67 0.43 0.14 0.49 0.09 0.77 0.78

Uniform Delay, d1 62.3 25.2 57.0 19.9 50.8 53.2 50.5 50.4 50.5

Progression Factor 1.40 0.31 1.43 0.27 1.00 1.00 1.00 0.85 0.84

Incremental Delay, d2 3.6 1.0 4.7 0.5 0.1 0.6 0.1 9.6 5.3

Delay (s) 91.1 8.8 86.3 5.9 51.0 53.8 50.6 52.5 47.6

Level of Service F A F A D D D D D

Approach Delay (s) 11.6 16.3 51.9 49.2

Approach LOS B B D D

Intersection Summary

HCM Average Control Delay 27.5 HCM Level of Service C

HCM Volume to Capacity ratio 0.56

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 58.9% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 22 86 165 63 59 8 16 211 15 4 477 101

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 24 93 179 68 64 9 17 229 16 4 518 110

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 297 141 263 633

Volume Left (vph) 24 68 17 4

Volume Right (vph) 179 9 16 110

Hadj (s) -0.31 0.09 0.01 -0.07

Departure Headway (s) 6.6 7.5 6.7 6.0

Degree Utilization, x 0.54 0.29 0.49 1.06

Capacity (veh/h) 518 444 508 591

Control Delay (s) 17.2 13.6 15.9 76.4

Approach Delay (s) 17.2 13.6 15.9 76.4

Approach LOS C B C F

Intersection Summary

Delay 44.6

HCM Level of Service E

Intersection Capacity Utilization 64.2% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 11 201 496 104 193 46

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 12 218 539 113 210 50

Pedestrians 4 5 2

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1432 244 264

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1432 244 264

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 86 72 58

cM capacity (veh/h) 86 789 1296

Direction, Lane # EB 1 EB 2 NB 1 SB 1

Volume Total 12 218 652 260

Volume Left 12 0 539 0

Volume Right 0 218 0 50

cSH 86 789 1296 1700

Volume to Capacity 0.14 0.28 0.42 0.15

Queue Length 95th (ft) 12 28 52 0

Control Delay (s) 53.6 11.3 8.8 0.0

Lane LOS F B A

Approach Delay (s) 13.5 8.8 0.0

Approach LOS B

Intersection Summary

Average Delay 7.7

Intersection Capacity Utilization 60.9% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 24 61 17 8 71 294 21 244 13 110 220 45

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 26 66 18 9 77 320 23 265 14 120 239 49

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 111 86 320 302 408

Volume Left (vph) 26 9 0 23 120

Volume Right (vph) 18 0 320 14 49

Hadj (s) -0.02 0.08 -0.67 0.02 0.02

Departure Headway (s) 7.2 7.1 6.3 6.4 6.2

Degree Utilization, x 0.22 0.17 0.56 0.54 0.70

Capacity (veh/h) 410 475 530 524 552

Control Delay (s) 12.3 10.3 15.7 16.5 22.1

Approach Delay (s) 12.3 14.6 16.5 22.1

Approach LOS B B C C

Intersection Summary

Delay 17.3

HCM Level of Service C

Intersection Capacity Utilization 58.0% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 10 128 5 38 292 20 8 130 14 49 409 22

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 11 11 11 12 11 11 12 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98 1.00 1.00

Flpb, ped/bikes 0.99 1.00 0.97 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1758 1850 1662 1779 1767 1801 1502 1761 1785

Flt Permitted 0.35 1.00 0.67 1.00 0.44 1.00 1.00 0.67 1.00

Satd. Flow (perm) 651 1850 1164 1779 812 1801 1502 1237 1785

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 11 139 5 41 317 22 9 141 15 53 445 24

RTOR Reduction (vph) 0 2 0 0 4 0 0 0 6 0 2 0

Lane Group Flow (vph) 11 142 0 41 335 0 9 141 9 53 467 0

Confl. Peds. (#/hr) 7 18 18 7 2 5 5 2

Confl. Bikes (#/hr) 2 1

Turn Type Perm Perm Perm Perm Perm

Protected Phases 4 4 2 2

Permitted Phases 4 4 2 2 2

Actuated Green, G (s) 16.8 16.8 16.8 16.8 38.2 38.2 38.2 38.2 38.2

Effective Green, g (s) 16.8 16.8 16.8 16.8 38.2 38.2 38.2 38.2 38.2

Actuated g/C Ratio 0.26 0.26 0.26 0.26 0.59 0.59 0.59 0.59 0.59

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 168 478 301 460 477 1058 883 727 1049

v/s Ratio Prot 0.08 c0.19 0.08 c0.26

v/s Ratio Perm 0.02 0.04 0.01 0.01 0.04

v/c Ratio 0.07 0.30 0.14 0.73 0.02 0.13 0.01 0.07 0.44

Uniform Delay, d1 18.2 19.4 18.5 22.0 5.6 6.0 5.6 5.8 7.5

Progression Factor 1.00 1.00 0.77 0.91 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.1 0.1 4.0 0.1 0.3 0.0 0.2 1.4

Delay (s) 18.2 19.5 14.3 24.0 5.7 6.3 5.6 6.0 8.8

Level of Service B B B C A A A A A

Approach Delay (s) 19.4 23.0 6.2 8.6

Approach LOS B C A A

Intersection Summary

HCM Average Control Delay 14.1 HCM Level of Service B

HCM Volume to Capacity ratio 0.53

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 64.5% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 2 39 7 133 41 8 15 4 216 3 344 21

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00 1.00 0.95 0.95 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.86 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 0.97 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 1676 1425 1513 1551 1393 1590 1362 1354 1593 3185 1392

Flt Permitted 0.95 1.00 1.00 0.95 0.97 1.00 0.53 1.00 1.00 0.68 1.00 1.00

Satd. Flow (perm) 1593 1676 1425 1513 1551 1393 886 1362 1354 1134 3185 1392

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 2 42 8 145 45 9 16 4 235 3 374 23

RTOR Reduction (vph) 0 0 8 0 0 0 0 31 33 0 0 6

Lane Group Flow (vph) 2 42 0 94 96 9 16 88 87 3 374 17

Confl. Peds. (#/hr) 5 5 1 1

Turn Type Split Perm Split Free Perm Prot Perm Perm

Protected Phases 8 8 7 7 2 2 6

Permitted Phases 8 Free 2 6 6

Actuated Green, G (s) 8.0 8.0 8.0 12.5 12.5 130.0 94.5 94.5 94.5 94.5 94.5 94.5

Effective Green, g (s) 8.0 8.0 8.0 12.5 12.5 130.0 94.5 94.5 94.5 94.5 94.5 94.5

Actuated g/C Ratio 0.06 0.06 0.06 0.10 0.10 1.00 0.73 0.73 0.73 0.73 0.73 0.73

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.5 3.5 3.5 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 98 103 88 145 149 1393 644 990 984 824 2315 1012

v/s Ratio Prot 0.00 c0.03 c0.06 0.06 0.06 0.06 c0.12

v/s Ratio Perm 0.00 0.01 0.02 0.00 0.01

v/c Ratio 0.02 0.41 0.01 0.65 0.64 0.01 0.02 0.09 0.09 0.00 0.16 0.02

Uniform Delay, d1 57.3 58.7 57.3 56.6 56.6 0.0 4.9 5.2 5.2 4.9 5.5 4.9

Progression Factor 1.00 1.00 1.00 0.38 0.38 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 3.1 0.0 7.2 6.9 0.0 0.1 0.2 0.2 0.0 0.1 0.0

Delay (s) 57.4 61.8 57.3 28.8 28.5 0.0 5.0 5.4 5.4 4.9 5.6 4.9

Level of Service E E E C C A A A A A A A

Approach Delay (s) 60.9 27.3 5.3 5.6

Approach LOS E C A A

Intersection Summary

HCM Average Control Delay 13.5 HCM Level of Service B

HCM Volume to Capacity ratio 0.23

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 41.1% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 245 185 4 196 103 114 6 416 164 190 980 304

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.96 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 1856 1764 1863 1583 1769 3376 1770 3379

Flt Permitted 0.48 1.00 0.34 1.00 1.00 0.16 1.00 0.29 1.00

Satd. Flow (perm) 887 1856 624 1863 1583 298 3376 545 3379

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 266 201 4 213 112 124 7 452 178 207 1065 330

RTOR Reduction (vph) 0 1 0 0 0 109 0 32 0 0 19 0

Lane Group Flow (vph) 266 204 0 213 112 15 7 598 0 207 1376 0

Confl. Peds. (#/hr) 9 9 6 1 1 6

Turn Type pm+pt pm+pt Perm pm+pt pm+pt

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 8 2 6

Actuated Green, G (s) 36.5 18.3 31.5 15.8 15.8 55.2 54.2 82.5 77.0

Effective Green, g (s) 36.5 18.3 31.5 15.8 15.8 55.2 54.2 82.5 77.0

Actuated g/C Ratio 0.28 0.14 0.24 0.12 0.12 0.42 0.42 0.63 0.59

Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 1.0 3.0 1.0 3.0

Lane Grp Cap (vph) 373 261 289 226 192 138 1408 570 2001

v/s Ratio Prot c0.10 c0.11 0.09 0.06 0.00 0.18 c0.07 c0.41

v/s Ratio Perm 0.10 0.09 0.01 0.02 0.16

v/c Ratio 0.71 0.78 0.74 0.50 0.08 0.05 0.42 0.36 0.69

Uniform Delay, d1 39.7 53.9 42.7 53.4 50.6 21.9 26.9 11.4 18.2

Progression Factor 1.00 1.00 0.39 0.57 1.69 1.00 1.00 1.00 1.00

Incremental Delay, d2 5.3 13.1 7.8 0.6 0.1 0.1 0.9 1.8 2.0

Delay (s) 45.0 67.0 24.2 30.9 85.6 22.0 27.8 13.2 20.2

Level of Service D E C C F C C B C

Approach Delay (s) 54.6 42.8 27.7 19.3

Approach LOS D D C B

Intersection Summary

HCM Average Control Delay 29.6 HCM Level of Service C

HCM Volume to Capacity ratio 0.73

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 78.7% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 275 541 67 2 876 202 285 269 314 33 131 280

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.1 5.5 5.5 5.5 5.1 5.1 5.5 5.1 5.1 5.5

Lane Util. Factor 1.00 0.95 1.00 0.95 0.91 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 1.00 0.99 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 0.97 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 1.00 0.95 0.99 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3539 1534 3439 1610 3343 1560 1770 1863 1583

Flt Permitted 0.10 1.00 1.00 0.95 0.95 0.99 1.00 0.95 1.00 1.00

Satd. Flow (perm) 179 3539 1534 3283 1610 3343 1560 1770 1863 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 299 588 73 2 952 220 310 292 341 36 142 304

RTOR Reduction (vph) 0 0 30 0 16 0 0 0 139 0 0 182

Lane Group Flow (vph) 299 588 43 0 1158 0 195 407 202 36 142 122

Confl. Peds. (#/hr) 5 5 2 2

Turn Type pm+pt Perm Perm Split custom Split custom

Protected Phases 5 2 6 4 4 3 3

Permitted Phases 2 2 6 2 6

Actuated Green, G (s) 71.9 71.5 71.5 48.2 20.2 20.2 71.5 13.1 13.1 48.2

Effective Green, g (s) 71.9 71.5 71.5 48.2 20.2 20.2 71.5 13.1 13.1 48.2

Actuated g/C Ratio 0.60 0.59 0.59 0.40 0.17 0.17 0.59 0.11 0.11 0.40

Clearance Time (s) 5.1 5.5 5.5 5.5 5.1 5.1 5.5 5.1 5.1 5.5

Vehicle Extension (s) 3.0 3.5 3.5 3.0 3.0 3.0 3.5 3.0 3.0 3.0

Lane Grp Cap (vph) 347 2100 910 1313 270 560 926 192 203 633

v/s Ratio Prot c0.13 0.17 0.12 c0.12 0.02 c0.08

v/s Ratio Perm c0.38 0.03 0.35 0.13 0.08

v/c Ratio 0.86 0.28 0.05 0.88 0.72 0.73 0.22 0.19 0.70 0.19

Uniform Delay, d1 38.6 11.9 10.3 33.5 47.5 47.5 11.4 48.9 51.8 23.5

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 19.2 0.1 0.0 7.3 9.2 4.7 0.1 0.5 10.1 0.1

Delay (s) 57.8 12.0 10.3 40.8 56.7 52.2 11.6 49.3 61.9 23.6

Level of Service E B B D E D B D E C

Approach Delay (s) 26.1 40.8 38.4 36.8

Approach LOS C D D D

Intersection Summary

HCM Average Control Delay 35.7 HCM Level of Service D

HCM Volume to Capacity ratio 0.80

Actuated Cycle Length (s) 120.5 Sum of lost time (s) 15.3

Intersection Capacity Utilization 82.6% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Sign Control Stop Stop Stop

Volume (vph) 1 42 53 28 21 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 46 58 30 23 0

Direction, Lane # EB 1 NB 1 SB 1

Volume Total (vph) 47 88 23

Volume Left (vph) 1 58 0

Volume Right (vph) 46 0 0

Hadj (s) -0.55 0.16 0.03

Departure Headway (s) 3.6 4.2 4.1

Degree Utilization, x 0.05 0.10 0.03

Capacity (veh/h) 967 841 858

Control Delay (s) 6.8 7.7 7.2

Approach Delay (s) 6.8 7.7 7.2

Approach LOS A A A

Intersection Summary

Delay 7.3

HCM Level of Service A

Intersection Capacity Utilization 21.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 7 5 0 0 1 55 1 25 0 37 11 6

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 8 5 0 0 1 60 1 27 0 40 12 7

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 13 61 28 59

Volume Left (vph) 8 0 1 40

Volume Right (vph) 0 60 0 7

Hadj (s) 0.15 -0.56 0.04 0.10

Departure Headway (s) 4.3 3.5 4.1 4.2

Degree Utilization, x 0.02 0.06 0.03 0.07

Capacity (veh/h) 814 986 840 842

Control Delay (s) 7.4 6.8 7.3 7.5

Approach Delay (s) 7.4 6.8 7.3 7.5

Approach LOS A A A A

Intersection Summary

Delay 7.2

HCM Level of Service A

Intersection Capacity Utilization 23.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 0 3 2 0 7 1 74 0 23 42 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 0 3 2 0 8 1 80 0 25 46 0

Pedestrians 3

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 186 178 49 185 178 80 46 80

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 186 178 49 185 178 80 46 80

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 100 100 100 100 99 100 98

cM capacity (veh/h) 759 703 1017 762 703 980 1562 1517

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 4 10 82 71

Volume Left 1 2 1 25

Volume Right 3 8 0 0

cSH 938 921 1562 1517

Volume to Capacity 0.00 0.01 0.00 0.02

Queue Length 95th (ft) 0 1 0 1

Control Delay (s) 8.9 9.0 0.1 2.7

Lane LOS A A A A

Approach Delay (s) 8.9 9.0 0.1 2.7

Approach LOS A A

Intersection Summary

Average Delay 2.0

Intersection Capacity Utilization 21.1% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 144 4 5 9 7 15 9 162 1 12 300 307

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 5.0 5.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.94 1.00 1.00 1.00 0.92

Flt Protected 0.95 0.99 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 1718 1756 3536 1770 3233

Flt Permitted 0.76 0.93 0.40 1.00 0.95 1.00

Satd. Flow (perm) 1417 1615 741 3536 1770 3233

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 157 4 5 10 8 16 10 176 1 13 326 334

RTOR Reduction (vph) 0 1 0 0 13 0 0 0 0 0 80 0

Lane Group Flow (vph) 0 165 0 0 21 0 10 177 0 13 580 0

Confl. Peds. (#/hr) 2 2 4 2 2 4

Turn Type Perm Perm Perm Prot

Protected Phases 8 8 6 5 5 6

Permitted Phases 8 8 6

Actuated Green, G (s) 22.3 22.3 85.8 85.8 8.9 98.7

Effective Green, g (s) 22.3 22.3 85.8 85.8 8.9 98.7

Actuated g/C Ratio 0.17 0.17 0.66 0.66 0.07 0.76

Clearance Time (s) 4.0 4.0 5.0 5.0 4.0

Vehicle Extension (s) 3.5 3.5 2.5 2.5 2.0

Lane Grp Cap (vph) 243 277 489 2334 121 2455

v/s Ratio Prot 0.05 0.01 c0.18

v/s Ratio Perm c0.12 0.01 0.01

v/c Ratio 0.68 0.07 0.02 0.08 0.11 0.24

Uniform Delay, d1 50.5 45.2 7.6 7.9 56.8 4.6

Progression Factor 1.00 1.00 0.80 0.81 1.35 0.31

Incremental Delay, d2 7.6 0.1 0.1 0.1 0.1 0.0

Delay (s) 58.1 45.3 6.2 6.4 76.7 1.4

Level of Service E D A A E A

Approach Delay (s) 58.1 45.3 6.4 2.9

Approach LOS E D A A

Intersection Summary

HCM Average Control Delay 13.5 HCM Level of Service B

HCM Volume to Capacity ratio 0.32

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 40.2% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 6 18 88 12 7 2 49 60 14 87 1

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 7 20 96 13 8 2 53 65 15 95 1

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 131

pX, platoon unblocked 0.99 0.99 0.99 0.99 0.99 0.99

vC, conflicting volume 230 248 96 240 216 86 96 118

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 217 236 96 227 203 71 96 104

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 99 98 86 98 99 100 99

cM capacity (veh/h) 709 651 959 694 678 981 1498 1472

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 26 116 121 111

Volume Left 0 96 2 15

Volume Right 20 8 65 1

cSH 858 706 1498 1472

Volume to Capacity 0.03 0.16 0.00 0.01

Queue Length 95th (ft) 2 15 0 1

Control Delay (s) 9.3 11.1 0.1 1.1

Lane LOS A B A A

Approach Delay (s) 9.3 11.1 0.1 1.1

Approach LOS A B

Intersection Summary

Average Delay 4.5

Intersection Capacity Utilization 31.3% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 12 4 4 5 4 11 18 73 9 8 49 24

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 13 4 4 5 4 12 20 79 10 9 53 26

Pedestrians 2

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 221 212 68 216 220 84 79 89

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 221 212 68 216 220 84 79 89

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 98 99 100 99 99 99 99 99

cM capacity (veh/h) 712 673 993 722 666 975 1519 1506

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 22 22 109 88

Volume Left 13 5 20 9

Volume Right 4 12 10 26

cSH 745 826 1519 1506

Volume to Capacity 0.03 0.03 0.01 0.01

Queue Length 95th (ft) 2 2 1 0

Control Delay (s) 10.0 9.5 1.4 0.8

Lane LOS A A A A

Approach Delay (s) 10.0 9.5 1.4 0.8

Approach LOS A A

Intersection Summary

Average Delay 2.7

Intersection Capacity Utilization 19.5% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

33: Edmonds Way & 95th Pl W 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 7 Synchro 7 -  Report

David Evans and Associates, Inc. Page 34

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 57 609 0 1 592 60 1 0 8 94 1 111

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.6 4.6 4.6 4.6 5.5 5.5 5.5

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.99 0.88 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1769 3539 1770 3484 1609 1768 1564

Flt Permitted 0.24 1.00 0.27 1.00 0.99 0.75 1.00

Satd. Flow (perm) 439 3539 497 3484 1598 1398 1564

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 62 662 0 1 643 65 1 0 9 102 1 121

RTOR Reduction (vph) 0 0 0 0 14 0 0 4 0 0 55 0

Lane Group Flow (vph) 62 662 0 1 694 0 0 6 0 102 67 0

Confl. Peds. (#/hr) 1 1 2 1 1 2

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 19.2 19.2 19.2 19.2 35.7 35.7 35.7

Effective Green, g (s) 19.2 19.2 19.2 19.2 35.7 35.7 35.7

Actuated g/C Ratio 0.30 0.30 0.30 0.30 0.55 0.55 0.55

Clearance Time (s) 4.6 4.6 4.6 4.6 5.5 5.5 5.5

Vehicle Extension (s) 3.5 3.5 3.5 3.5 4.0 4.0 4.0

Lane Grp Cap (vph) 130 1045 147 1029 878 768 859

v/s Ratio Prot 0.19 c0.20 0.04

v/s Ratio Perm 0.14 0.00 0.00 c0.07

v/c Ratio 0.48 0.63 0.01 0.67 0.01 0.13 0.08

Uniform Delay, d1 18.8 19.9 16.2 20.1 6.6 7.1 6.9

Progression Factor 0.86 0.84 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 2.4 1.0 0.0 1.8 0.0 0.4 0.2

Delay (s) 18.6 17.8 16.2 22.0 6.6 7.5 7.1

Level of Service B B B C A A A

Approach Delay (s) 17.8 22.0 6.6 7.3

Approach LOS B C A A

Intersection Summary

HCM Average Control Delay 18.1 HCM Level of Service B

HCM Volume to Capacity ratio 0.32

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.1

Intersection Capacity Utilization 58.2% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 35 395 147 145 450 83 131 200 80 195 368 27

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.96 1.00 0.98 1.00 0.96 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 3383 1770 3457 1770 3387 1770 3498

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1770 3383 1770 3457 1770 3387 1770 3498

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 38 429 160 158 489 90 142 217 87 212 400 29

RTOR Reduction (vph) 0 58 0 0 20 0 0 70 0 0 8 0

Lane Group Flow (vph) 38 531 0 158 559 0 142 234 0 212 421 0

Confl. Peds. (#/hr) 1 1 9 9

Turn Type Prot Prot Prot Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases

Actuated Green, G (s) 2.7 16.6 9.8 23.7 6.8 12.5 10.1 15.8

Effective Green, g (s) 2.7 16.6 9.8 23.7 6.8 12.5 10.1 15.8

Actuated g/C Ratio 0.04 0.26 0.15 0.36 0.10 0.19 0.16 0.24

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 74 864 267 1260 185 651 275 850

v/s Ratio Prot 0.02 c0.16 c0.09 0.16 0.08 0.07 c0.12 c0.12

v/s Ratio Perm

v/c Ratio 0.51 0.61 0.59 0.44 0.77 0.36 0.77 0.49

Uniform Delay, d1 30.5 21.4 25.7 15.7 28.3 22.8 26.3 21.2

Progression Factor 1.00 1.00 1.69 0.31 1.10 0.96 1.00 1.00

Incremental Delay, d2 5.9 1.3 3.2 0.2 17.2 1.5 12.5 2.1

Delay (s) 36.4 22.7 46.6 5.0 48.3 23.3 38.9 23.2

Level of Service D C D A D C D C

Approach Delay (s) 23.5 13.9 31.3 28.4

Approach LOS C B C C

Intersection Summary

HCM Average Control Delay 23.3 HCM Level of Service C

HCM Volume to Capacity ratio 0.62

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 57.6% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 0 0 431 0 0 0 0 0 1028 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3

Lane Util. Factor 0.95 0.95

Frt 1.00 1.00

Flt Protected 1.00 1.00

Satd. Flow (prot) 3539 3539

Flt Permitted 1.00 1.00

Satd. Flow (perm) 3539 3539

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 0 0 0 468 0 0 0 0 0 1117 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 0 0 0 468 0 0 0 0 0 1117 0

Turn Type

Protected Phases 6 4

Permitted Phases

Actuated Green, G (s) 63.0 56.4

Effective Green, g (s) 63.0 56.4

Actuated g/C Ratio 0.48 0.43

Clearance Time (s) 5.3 5.3

Vehicle Extension (s) 5.0 5.0

Lane Grp Cap (vph) 1715 1535

v/s Ratio Prot c0.13 c0.32

v/s Ratio Perm

v/c Ratio 0.27 0.73

Uniform Delay, d1 19.9 30.4

Progression Factor 0.64 1.00

Incremental Delay, d2 0.4 2.2

Delay (s) 13.1 32.6

Level of Service B C

Approach Delay (s) 0.0 13.1 0.0 32.6

Approach LOS A B A C

Intersection Summary

HCM Average Control Delay 26.8 HCM Level of Service C

HCM Volume to Capacity ratio 0.49

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 10.6

Intersection Capacity Utilization 47.3% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 0 528 0 0 1047 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3

Lane Util. Factor 0.95 0.97

Frt 1.00 1.00

Flt Protected 1.00 0.95

Satd. Flow (prot) 3539 3433

Flt Permitted 1.00 0.95

Satd. Flow (perm) 3539 3433

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 574 0 0 1138 0

RTOR Reduction (vph) 0 0 0 0 157 0

Lane Group Flow (vph) 0 574 0 0 981 0

Turn Type

Protected Phases 2 4

Permitted Phases

Actuated Green, G (s) 69.0 50.4

Effective Green, g (s) 69.0 50.4

Actuated g/C Ratio 0.53 0.39

Clearance Time (s) 5.3 5.3

Vehicle Extension (s) 5.0 5.0

Lane Grp Cap (vph) 1878 1331

v/s Ratio Prot c0.16 c0.29

v/s Ratio Perm

v/c Ratio 0.31 0.74

Uniform Delay, d1 17.1 34.1

Progression Factor 0.78 0.06

Incremental Delay, d2 0.4 2.3

Delay (s) 13.7 4.4

Level of Service B A

Approach Delay (s) 13.7 0.0 4.4

Approach LOS B A A

Intersection Summary

HCM Average Control Delay 7.5 HCM Level of Service A

HCM Volume to Capacity ratio 0.49

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 10.6

Intersection Capacity Utilization 53.3% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 9 1434 134 148 774 51 26 47 160 182 285 45

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.6 5.3 4.6 5.3 4.6 5.0 5.0 4.6 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3487 1770 3502 1770 1803 1563 1770 1863 1561

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3487 1770 3502 1770 1803 1563 1770 1863 1561

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 10 1559 146 161 841 55 28 51 174 198 310 49

RTOR Reduction (vph) 0 5 0 0 3 0 0 0 77 0 0 25

Lane Group Flow (vph) 10 1700 0 161 893 0 28 51 97 198 310 24

Confl. Peds. (#/hr) 1 2 2 1 2 1 1 2

Bus Blockages (#/hr) 0 0 0 0 0 0 0 8 0 0 0 0

Turn Type Prot Prot Prot Perm Prot Perm

Protected Phases 5 2 1 6 3 8 7 4

Permitted Phases 8 4

Actuated Green, G (s) 1.4 56.5 20.5 75.6 3.2 21.1 21.1 12.4 30.3 30.3

Effective Green, g (s) 1.4 56.5 20.5 75.6 3.2 21.1 21.1 12.4 30.3 30.3

Actuated g/C Ratio 0.01 0.43 0.16 0.58 0.02 0.16 0.16 0.10 0.23 0.23

Clearance Time (s) 4.6 5.3 4.6 5.3 4.6 5.0 5.0 4.6 5.0 5.0

Vehicle Extension (s) 2.5 5.0 2.5 5.0 2.5 5.0 5.0 3.0 5.0 5.0

Lane Grp Cap (vph) 19 1516 279 2037 44 293 254 169 434 364

v/s Ratio Prot 0.01 c0.49 c0.09 0.26 0.02 0.03 c0.11 c0.17

v/s Ratio Perm 0.06 0.02

v/c Ratio 0.53 1.12 0.58 0.44 0.64 0.17 0.38 1.17 0.71 0.07

Uniform Delay, d1 64.0 36.8 50.7 15.3 62.8 46.9 48.6 58.8 45.9 38.8

Progression Factor 1.27 0.66 0.90 0.80 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 17.0 63.2 2.2 0.7 23.4 0.6 2.0 122.9 6.8 0.2

Delay (s) 98.4 87.5 48.1 12.9 86.2 47.5 50.6 181.7 52.7 39.0

Level of Service F F D B F D D F D D

Approach Delay (s) 87.5 18.2 53.9 97.3

Approach LOS F B D F

Intersection Summary

HCM Average Control Delay 66.2 HCM Level of Service E

HCM Volume to Capacity ratio 0.92

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 14.5

Intersection Capacity Utilization 86.4% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 0 1113 886 0 285 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3 5.0

Lane Util. Factor 0.95 0.95 0.97

Frpb, ped/bikes 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 1.00 1.00

Flt Protected 1.00 1.00 0.95

Satd. Flow (prot) 3539 3539 3433

Flt Permitted 1.00 1.00 0.95

Satd. Flow (perm) 3539 3539 3433

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 1210 963 0 310 0

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 0 1210 963 0 310 0

Confl. Peds. (#/hr) 1

Turn Type

Protected Phases 2 6 4

Permitted Phases

Actuated Green, G (s) 43.4 43.4 11.3

Effective Green, g (s) 43.4 43.4 11.3

Actuated g/C Ratio 0.67 0.67 0.17

Clearance Time (s) 5.3 5.3 5.0

Vehicle Extension (s) 5.0 5.0 3.0

Lane Grp Cap (vph) 2363 2363 597

v/s Ratio Prot c0.34 0.27 c0.09

v/s Ratio Perm

v/c Ratio 0.51 0.41 0.52

Uniform Delay, d1 5.5 4.9 24.4

Progression Factor 0.71 1.00 1.00

Incremental Delay, d2 0.1 0.5 0.8

Delay (s) 3.9 5.5 25.1

Level of Service A A C

Approach Delay (s) 3.9 5.5 25.1

Approach LOS A A C

Intersection Summary

HCM Average Control Delay 7.2 HCM Level of Service A

HCM Volume to Capacity ratio 0.51

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.3

Intersection Capacity Utilization 47.5% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 31 53 13 620 1745 41

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 34 58 14 674 1897 45

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 2262 948 1941

vC1, stage 1 conf vol 1897

vC2, stage 2 conf vol 365

vCu, unblocked vol 2262 948 1941

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s) 5.8

tF (s) 3.5 3.3 2.2

p0 queue free % 66 78 95

cM capacity (veh/h) 100 261 298

Direction, Lane # EB 1 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3

Volume Total 91 14 337 337 948 948 45

Volume Left 34 14 0 0 0 0 0

Volume Right 58 0 0 0 0 0 45

cSH 164 298 1700 1700 1700 1700 1700

Volume to Capacity 0.56 0.05 0.20 0.20 0.56 0.56 0.03

Queue Length 95th (ft) 72 4 0 0 0 0 0

Control Delay (s) 51.4 17.7 0.0 0.0 0.0 0.0 0.0

Lane LOS F C

Approach Delay (s) 51.4 0.4 0.0

Approach LOS F

Intersection Summary

Average Delay 1.8

Intersection Capacity Utilization 59.9% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 161 356 73 180 145 76 15 349 111 126 1366 198

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 11 11 11 11 11 11 13 15 11 13

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 0.97 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3435 1711 3421 1508 1711 3421 1590 1947 3421 1585

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3435 1711 3421 1508 1711 3421 1590 1947 3421 1585

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 175 387 79 196 158 83 16 379 121 137 1485 215

RTOR Reduction (vph) 0 14 0 0 0 69 0 0 67 0 0 45

Lane Group Flow (vph) 175 452 0 196 158 14 16 379 54 137 1485 170

Confl. Peds. (#/hr) 2 9 9 2 12 12 12 12

Turn Type Prot Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 15.0 21.4 15.0 21.4 21.4 2.8 58.3 58.3 13.3 68.8 68.8

Effective Green, g (s) 15.0 21.4 15.0 21.4 21.4 2.8 58.3 58.3 13.3 68.8 68.8

Actuated g/C Ratio 0.12 0.16 0.12 0.16 0.16 0.02 0.45 0.45 0.10 0.53 0.53

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 3.0 2.0 2.0 2.5 3.5 3.5 2.5 3.5 3.5

Lane Grp Cap (vph) 204 565 197 563 248 37 1534 713 199 1810 839

v/s Ratio Prot 0.10 c0.13 c0.11 0.05 0.01 0.11 c0.07 c0.43

v/s Ratio Perm 0.01 0.03 0.11

v/c Ratio 0.86 0.80 0.99 0.28 0.06 0.43 0.25 0.08 0.69 0.82 0.20

Uniform Delay, d1 56.5 52.2 57.5 47.6 45.8 62.8 22.2 20.5 56.3 25.5 16.1

Progression Factor 0.99 0.99 0.61 0.68 1.87 1.03 0.78 0.39 1.00 1.00 1.00

Incremental Delay, d2 27.3 7.3 61.8 0.1 0.0 5.7 0.4 0.2 8.7 4.3 0.5

Delay (s) 83.0 59.0 97.0 32.5 85.8 70.4 17.8 8.2 65.1 29.8 16.7

Level of Service F E F C F E B A E C B

Approach Delay (s) 65.5 71.5 17.2 30.9

Approach LOS E E B C

Intersection Summary

HCM Average Control Delay 40.5 HCM Level of Service D

HCM Volume to Capacity ratio 0.85

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 22.0

Intersection Capacity Utilization 85.6% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR WBR2 NBL2 NBL NBT NBR SBL

Lane Configurations

Volume (vph) 69 343 686 113 187 36 18 228 31 402 43 51

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00

Frt 1.00 1.00 0.85 1.00 0.97 1.00 1.00 0.85 1.00

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Satd. Flow (prot) 1593 3185 1425 1593 3078 1593 3185 1425 1593

Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Satd. Flow (perm) 1593 3185 1425 1593 3078 1593 3185 1425 1593

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 75 373 746 123 203 39 20 248 34 437 47 55

RTOR Reduction (vph) 0 0 123 0 4 0 0 0 0 0 28 0

Lane Group Flow (vph) 75 373 623 123 258 0 0 0 282 437 19 55

Turn Type Prot Perm Prot Prot Prot Perm Prot

Protected Phases 7 4 3 8 5 5 2 1

Permitted Phases 4 2

Actuated Green, G (s) 9.0 39.2 39.2 8.0 38.2 14.0 53.6 53.6 7.2

Effective Green, g (s) 9.0 39.2 39.2 8.0 38.2 14.0 53.6 53.6 7.2

Actuated g/C Ratio 0.07 0.30 0.30 0.06 0.29 0.11 0.41 0.41 0.06

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 2.0 6.0 6.0 2.0

Lane Grp Cap (vph) 110 960 430 98 904 172 1313 588 88

v/s Ratio Prot 0.05 0.12 c0.08 0.08 c0.18 0.14 0.03

v/s Ratio Perm c0.44 0.01

v/c Ratio 0.68 0.39 1.45 1.26 0.29 1.64 0.33 0.03 0.62

Uniform Delay, d1 59.1 35.9 45.4 61.0 35.4 58.0 26.0 22.8 60.1

Progression Factor 1.16 0.70 0.69 1.08 0.89 0.78 0.82 1.22 1.19

Incremental Delay, d2 15.0 0.2 213.9 173.4 0.2 310.7 0.6 0.1 7.4

Delay (s) 83.4 25.4 245.1 239.5 31.7 355.8 22.0 27.9 79.0

Level of Service F C F F C F C C E

Approach Delay (s) 166.3 98.1 145.3

Approach LOS F F F

Intersection Summary

HCM Average Control Delay 174.0 HCM Level of Service F

HCM Volume to Capacity ratio 1.37

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 113.9% ICU Level of Service H

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBT SBR SBR2 SER2

Lane Configurations

Volume (vph) 1484 76 7 0

Ideal Flow (vphpl) 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0

Lane Util. Factor 0.95 1.00

Frt 1.00 0.85

Flt Protected 1.00 1.00

Satd. Flow (prot) 3185 1425

Flt Permitted 1.00 1.00

Satd. Flow (perm) 3185 1425

Peak-hour factor, PHF 0.92 0.92 0.92 0.92

Adj. Flow (vph) 1613 83 8 0

RTOR Reduction (vph) 0 3 0 0

Lane Group Flow (vph) 1613 88 0 0

Turn Type Prot custom

Protected Phases 6 6

Permitted Phases 4

Actuated Green, G (s) 46.8 46.8

Effective Green, g (s) 46.8 46.8

Actuated g/C Ratio 0.36 0.36

Clearance Time (s) 5.0 5.0

Vehicle Extension (s) 4.0 4.0

Lane Grp Cap (vph) 1147 513

v/s Ratio Prot c0.51 0.06

v/s Ratio Perm

v/c Ratio 1.41 0.17

Uniform Delay, d1 41.6 28.4

Progression Factor 0.87 0.78

Incremental Delay, d2 186.9 0.6

Delay (s) 223.3 22.6

Level of Service F C

Approach Delay (s) 208.4

Approach LOS F

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 34 266 59 354 207 208 15 526 123 332 1831 36

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 6.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 0.97 0.95 1.00 1.00 0.95 1.00 0.97 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.97 1.00 1.00 0.98 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 2976 3090 3079 1388 1593 3079 1396 3090 3079 1403

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1593 2976 3090 3079 1388 1593 3079 1396 3090 3079 1403

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 37 289 64 385 225 226 16 572 134 361 1990 39

RTOR Reduction (vph) 0 16 0 0 0 174 0 0 66 0 0 18

Lane Group Flow (vph) 37 337 0 385 225 52 16 572 68 361 1990 21

Confl. Peds. (#/hr) 12 18 18 12 2 9 9 2

Turn Type Prot Prot Perm Prot pm+ov Prot Perm

Protected Phases 7 4 3 8 5 2 3 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 4.2 23.3 11.0 30.1 30.1 2.4 54.9 65.9 18.8 71.3 71.3

Effective Green, g (s) 4.2 23.3 11.0 30.1 30.1 2.4 54.9 65.9 18.8 71.3 71.3

Actuated g/C Ratio 0.03 0.18 0.08 0.23 0.23 0.02 0.42 0.51 0.14 0.55 0.55

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 6.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.5 3.5 3.5 1.5 4.0 3.5 1.5 4.0 4.0

Lane Grp Cap (vph) 51 533 261 713 321 29 1300 708 447 1689 769

v/s Ratio Prot 0.02 c0.11 c0.12 0.07 0.01 0.19 0.01 c0.12 c0.65

v/s Ratio Perm 0.04 0.04 0.02

v/c Ratio 0.73 0.63 1.48 0.32 0.16 0.55 0.44 0.10 0.81 1.18 0.03

Uniform Delay, d1 62.3 49.4 59.5 41.4 39.9 63.3 26.6 16.6 53.8 29.4 13.5

Progression Factor 1.06 0.89 0.96 0.53 0.79 1.04 1.43 2.85 1.31 0.52 0.27

Incremental Delay, d2 39.8 2.4 233.2 0.3 0.3 11.9 1.1 0.1 1.0 80.8 0.0

Delay (s) 105.7 46.5 290.2 22.2 31.8 77.9 39.3 47.3 71.6 96.1 3.6

Level of Service F D F C C E D D E F A

Approach Delay (s) 52.1 148.2 41.6 90.9

Approach LOS D F D F

Intersection Summary

HCM Average Control Delay 90.3 HCM Level of Service F

HCM Volume to Capacity ratio 1.10

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 22.0

Intersection Capacity Utilization 107.0% ICU Level of Service G

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 91 26 137 13 49 4 173 629 6 11 2043 257

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 4.0 6.0 4.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 0.97 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.98 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.87 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1588 1394 1590 1601 3090 3079 1355 1593 3079 1395

Flt Permitted 0.56 1.00 0.42 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 938 1394 704 1601 3090 3079 1355 1593 3079 1395

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 99 28 149 14 53 4 188 684 7 12 2221 279

RTOR Reduction (vph) 0 119 0 0 3 0 0 0 2 0 0 57

Lane Group Flow (vph) 99 58 0 14 54 0 188 684 5 12 2221 222

Confl. Peds. (#/hr) 5 5 5 5 4 6 6 4

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 18.2 13.6 12.2 10.6 7.0 92.2 92.2 2.6 87.8 87.8

Effective Green, g (s) 18.2 13.6 12.2 10.6 7.0 92.2 92.2 2.6 87.8 87.8

Actuated g/C Ratio 0.14 0.10 0.09 0.08 0.05 0.71 0.71 0.02 0.68 0.68

Clearance Time (s) 4.0 6.0 4.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 2.0 3.0 2.0 2.0 3.0 3.0 2.0 3.0 3.0

Lane Grp Cap (vph) 154 146 77 131 166 2184 961 32 2080 942

v/s Ratio Prot c0.02 0.04 0.00 0.03 c0.06 c0.22 0.01 c0.72

v/s Ratio Perm c0.07 0.01 0.00 0.16

v/c Ratio 0.64 0.40 0.18 0.41 1.13 0.31 0.01 0.38 1.07 0.24

Uniform Delay, d1 52.5 54.4 53.9 56.7 61.5 7.1 5.5 62.9 21.1 8.1

Progression Factor 1.03 1.30 1.00 1.00 0.93 0.94 1.21 1.27 0.33 0.07

Incremental Delay, d2 8.8 0.6 1.1 0.8 107.1 0.3 0.0 1.1 35.5 0.2

Delay (s) 62.7 71.4 55.0 57.5 164.3 7.0 6.7 80.9 42.3 0.8

Level of Service E E E E F A A F D A

Approach Delay (s) 68.3 57.0 40.6 37.9

Approach LOS E E D D

Intersection Summary

HCM Average Control Delay 41.1 HCM Level of Service D

HCM Volume to Capacity ratio 1.04

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 23.0

Intersection Capacity Utilization 95.8% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 156 122 32 140 170 154 17 504 56 101 1674 5

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.97 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 0.98 1.00 1.00 0.97 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 3090 1676 1402 1593 3185 1403 1593 3185 1385 1593 3185 1399

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 3090 1676 1402 1593 3185 1403 1593 3185 1385 1593 3185 1399

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 170 133 35 152 185 167 18 548 61 110 1820 5

RTOR Reduction (vph) 0 0 31 0 0 146 0 0 27 0 0 1

Lane Group Flow (vph) 170 133 4 152 185 21 18 548 34 110 1820 4

Confl. Peds. (#/hr) 3 3 3 3 4 3 3 4

Turn Type Prot Perm Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 8.0 14.7 14.7 10.0 16.7 16.7 2.4 72.4 72.4 12.9 82.9 82.9

Effective Green, g (s) 8.0 14.7 14.7 10.0 16.7 16.7 2.4 72.4 72.4 12.9 82.9 82.9

Actuated g/C Ratio 0.06 0.11 0.11 0.08 0.13 0.13 0.02 0.56 0.56 0.10 0.64 0.64

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 3.0 3.0 2.0 3.0 3.0

Lane Grp Cap (vph) 190 190 159 123 409 180 29 1774 771 158 2031 892

v/s Ratio Prot 0.06 c0.08 c0.10 0.06 0.01 0.17 c0.07 c0.57

v/s Ratio Perm 0.00 0.02 0.02 0.00

v/c Ratio 0.89 0.70 0.02 1.24 0.45 0.12 0.62 0.31 0.04 0.70 0.90 0.00

Uniform Delay, d1 60.6 55.5 51.3 60.0 52.4 50.1 63.3 15.4 13.1 56.7 19.9 8.6

Progression Factor 1.08 0.90 0.81 1.00 1.00 1.00 1.48 0.24 0.03 1.21 0.32 0.10

Incremental Delay, d2 36.4 8.7 0.0 157.7 0.3 0.1 22.1 0.4 0.1 2.6 1.7 0.0

Delay (s) 101.6 58.9 41.5 217.7 52.7 50.2 115.7 4.1 0.5 71.0 8.1 0.8

Level of Service F E D F D D F A A E A A

Approach Delay (s) 78.6 101.7 7.0 11.6

Approach LOS E F A B

Intersection Summary

HCM Average Control Delay 30.7 HCM Level of Service C

HCM Volume to Capacity ratio 0.91

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 89.6% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 56 493 58 229 362 148 45 441 152 524 1275 55

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.98 1.00 1.00 0.97 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3469 1770 3539 1552 1770 3539 1534 1770 3539 1530

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3469 1770 3539 1552 1770 3539 1534 1770 3539 1530

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 61 536 63 249 393 161 49 479 165 570 1386 60

RTOR Reduction (vph) 0 7 0 0 0 116 0 0 128 0 0 29

Lane Group Flow (vph) 61 592 0 249 393 45 49 479 37 570 1386 31

Confl. Peds. (#/hr) 6 19 19 6 12 13 13 12

Turn Type Prot Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 7.6 26.1 18.0 36.5 36.5 5.6 25.0 25.0 40.9 60.3 60.3

Effective Green, g (s) 7.6 26.1 18.0 36.5 36.5 5.6 25.0 25.0 40.9 60.3 60.3

Actuated g/C Ratio 0.06 0.20 0.14 0.28 0.28 0.04 0.19 0.19 0.31 0.46 0.46

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 4.0 2.0 2.0 2.0 6.0 6.0 5.0 6.0 6.0

Lane Grp Cap (vph) 103 696 245 994 436 76 681 295 557 1642 710

v/s Ratio Prot 0.03 c0.17 c0.14 0.11 0.03 0.14 c0.32 c0.39

v/s Ratio Perm 0.03 0.02 0.02

v/c Ratio 0.59 0.85 1.02 0.40 0.10 0.64 0.70 0.12 1.02 0.84 0.04

Uniform Delay, d1 59.7 50.1 56.0 37.8 34.6 61.2 49.0 43.4 44.5 30.7 19.1

Progression Factor 1.32 0.94 1.00 1.00 1.00 1.00 0.73 0.29 0.87 0.59 0.27

Incremental Delay, d2 8.2 9.1 61.8 0.1 0.0 12.7 5.8 0.8 31.8 2.6 0.1

Delay (s) 86.7 56.0 117.8 37.9 34.7 74.2 41.7 13.6 70.8 20.6 5.2

Level of Service F E F D C E D B E C A

Approach Delay (s) 58.8 62.0 37.3 34.3

Approach LOS E E D C

Intersection Summary

HCM Average Control Delay 44.0 HCM Level of Service D

HCM Volume to Capacity ratio 0.92

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 98.5% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 73 475 76 176 318 71 33 452 139 128 1311 74

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.98 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.97 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1770 3454 1770 3398 1770 3539 1557 1770 3503

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1770 3454 1770 3398 1770 3539 1557 1770 3503

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 79 516 83 191 346 77 36 491 151 139 1425 80

RTOR Reduction (vph) 0 10 0 0 15 0 0 0 86 0 3 0

Lane Group Flow (vph) 79 589 0 191 408 0 36 491 65 139 1502 0

Confl. Peds. (#/hr) 25 5 5 25 14 2 2 14

Turn Type Prot Prot Prot Perm Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 2

Actuated Green, G (s) 8.9 26.0 17.4 34.5 4.4 55.8 55.8 14.8 66.2

Effective Green, g (s) 8.9 26.0 17.4 34.5 4.4 55.8 55.8 14.8 66.2

Actuated g/C Ratio 0.07 0.20 0.13 0.27 0.03 0.43 0.43 0.11 0.51

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 121 691 237 902 60 1519 668 202 1784

v/s Ratio Prot 0.04 c0.17 c0.11 0.12 0.02 0.14 c0.08 c0.43

v/s Ratio Perm 0.04

v/c Ratio 0.65 0.85 0.81 0.45 0.60 0.32 0.10 0.69 0.84

Uniform Delay, d1 59.0 50.2 54.7 39.9 61.9 24.6 22.1 55.4 27.4

Progression Factor 1.00 1.00 1.11 1.06 1.00 1.00 1.00 1.07 0.54

Incremental Delay, d2 12.0 10.0 16.7 0.3 15.1 0.6 0.3 4.8 2.6

Delay (s) 71.0 60.1 77.4 42.7 77.0 25.2 22.4 63.9 17.5

Level of Service E E E D E C C E B

Approach Delay (s) 61.4 53.5 27.3 21.4

Approach LOS E D C C

Intersection Summary

HCM Average Control Delay 35.5 HCM Level of Service D

HCM Volume to Capacity ratio 0.84

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 80.7% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

47: N 175th St & I-5 SB Off-Ramp 3/29/2016
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 479 636 259 670 0 0 0 0 86 2 350

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 11 11 12 12 12 12 12 11 12

Total Lost time (s) 5.0 5.0 4.6 5.0 5.0 5.0

Lane Util. Factor 0.91 1.00 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 0.97 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 4916 1535 1711 3421 1717 1583

Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 4916 1535 1711 3421 1717 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 521 691 282 728 0 0 0 0 93 2 380

RTOR Reduction (vph) 0 0 374 0 0 0 0 0 0 0 0 286

Lane Group Flow (vph) 0 521 317 282 728 0 0 0 0 0 95 94

Confl. Peds. (#/hr) 5 4

Turn Type Perm Prot Perm Perm

Protected Phases 2 1 6 4

Permitted Phases 2 4 4

Actuated Green, G (s) 58.1 58.1 25.3 31.0 32.0 32.0

Effective Green, g (s) 58.1 58.1 25.3 31.0 32.0 32.0

Actuated g/C Ratio 0.45 0.45 0.19 0.24 0.25 0.25

Clearance Time (s) 5.0 5.0 4.6 5.0 5.0 5.0

Vehicle Extension (s) 4.0 4.0 4.5 4.0 5.0 5.0

Lane Grp Cap (vph) 2197 686 333 816 423 390

v/s Ratio Prot 0.11 0.16 c0.21

v/s Ratio Perm c0.21 0.06 c0.06

v/c Ratio 0.24 0.46 0.85 0.89 0.22 0.24

Uniform Delay, d1 22.2 25.0 50.5 47.9 39.1 39.3

Progression Factor 0.93 2.25 0.45 0.49 1.00 1.00

Incremental Delay, d2 0.2 2.0 12.9 8.4 0.6 0.7

Delay (s) 21.0 58.4 35.8 31.9 39.7 39.9

Level of Service C E D C D D

Approach Delay (s) 42.3 33.0 0.0 39.9

Approach LOS D C A D

Intersection Summary

HCM Average Control Delay 38.4 HCM Level of Service D

HCM Volume to Capacity ratio 0.50

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 101.6% ICU Level of Service G

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

48: N 130th St & 5th Ave NE 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 7 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 212 434 52 0 290 104 287 117 220 110 215 32

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 0.95 0.95 1.00 0.91 0.91 0.91 0.91

Frpb, ped/bikes 1.00 1.00 0.99 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.99 1.00 0.85 1.00 0.92 1.00 0.98

Flt Protected 0.99 1.00 1.00 0.95 0.99 0.95 1.00

Satd. Flow (prot) 3442 3539 1561 1610 3067 1610 3314

Flt Permitted 0.74 1.00 1.00 0.95 0.99 0.95 1.00

Satd. Flow (perm) 2600 3539 1561 1610 3067 1610 3314

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 230 472 57 0 315 113 312 127 239 120 234 35

RTOR Reduction (vph) 0 9 0 0 0 76 0 180 0 0 17 0

Lane Group Flow (vph) 0 750 0 0 315 37 234 264 0 108 264 0

Confl. Peds. (#/hr) 2 2 2 2 2 1 1 2

Turn Type Perm Perm Split Split

Protected Phases 4 8 2 2 6 6

Permitted Phases 4 8

Actuated Green, G (s) 21.0 21.0 21.0 16.0 16.0 16.0 16.0

Effective Green, g (s) 21.0 21.0 21.0 16.0 16.0 16.0 16.0

Actuated g/C Ratio 0.32 0.32 0.32 0.25 0.25 0.25 0.25

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 840 1143 504 396 755 396 816

v/s Ratio Prot 0.09 c0.15 0.09 0.07 c0.08

v/s Ratio Perm c0.29 0.02

v/c Ratio 0.89 0.28 0.07 0.59 0.35 0.27 0.32

Uniform Delay, d1 20.9 16.3 15.2 21.6 20.2 19.8 20.1

Progression Factor 0.92 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 10.5 0.6 0.3 6.3 1.3 1.7 1.1

Delay (s) 29.8 16.9 15.5 28.0 21.5 21.5 21.1

Level of Service C B B C C C C

Approach Delay (s) 29.8 16.6 23.7 21.2

Approach LOS C B C C

Intersection Summary

HCM Average Control Delay 24.0 HCM Level of Service C

HCM Volume to Capacity ratio 0.63

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 73.2% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

49: NW 200th St & 8th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 7 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 17 7 125 3 9 1 72 233 2 3 308 32

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 18 8 136 3 10 1 78 253 2 3 335 35

Pedestrians 3 2 15

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 779 776 370 926 792 256 373 257

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 779 776 370 926 792 256 373 257

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 94 98 80 98 97 100 93 100

cM capacity (veh/h) 288 305 665 181 298 781 1183 1305

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 162 14 334 373

Volume Left 18 3 78 3

Volume Right 136 1 2 35

cSH 552 271 1183 1305

Volume to Capacity 0.29 0.05 0.07 0.00

Queue Length 95th (ft) 30 4 5 0

Control Delay (s) 14.2 19.0 2.4 0.1

Lane LOS B C A A

Approach Delay (s) 14.2 19.0 2.4 0.1

Approach LOS B C

Intersection Summary

Average Delay 3.9

Intersection Capacity Utilization 56.9% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

50: NW 200th St & 3rd Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 7 Synchro 7 -  Report

David Evans and Associates, Inc. Page 52

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 13 4 61 7 22 2 82 67 33 233 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 14 4 66 8 24 2 89 73 36 253 0

Pedestrians 6 1 2

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 1 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 491 498 259 467 462 129 259 163

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 491 498 259 467 462 129 259 163

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 97 99 86 98 97 100 97

cM capacity (veh/h) 455 458 775 479 481 919 1299 1415

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 20 98 164 289

Volume Left 1 66 2 36

Volume Right 4 24 73 0

cSH 504 542 1299 1415

Volume to Capacity 0.04 0.18 0.00 0.03

Queue Length 95th (ft) 3 16 0 2

Control Delay (s) 12.4 13.1 0.1 1.1

Lane LOS B B A A

Approach Delay (s) 12.4 13.1 0.1 1.1

Approach LOS B B

Intersection Summary

Average Delay 3.3

Intersection Capacity Utilization 44.7% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 8 76 23 13 33 12 26 76 29 15 233 23

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 9 83 25 14 36 13 28 83 32 16 253 25

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 116 63 142 295

Volume Left (vph) 9 14 28 16

Volume Right (vph) 25 13 32 25

Hadj (s) -0.08 -0.05 -0.06 -0.01

Departure Headway (s) 4.9 5.1 4.7 4.5

Degree Utilization, x 0.16 0.09 0.18 0.37

Capacity (veh/h) 663 639 730 759

Control Delay (s) 8.9 8.5 8.7 10.2

Approach Delay (s) 8.9 8.5 8.7 10.2

Approach LOS A A A B

Intersection Summary

Delay 9.4

HCM Level of Service A

Intersection Capacity Utilization 29.5% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

52: N 200th St & SR 99 3/29/2016
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 44 137 33 73 48 31 17 438 52 48 1663 42

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.98 1.00 1.00 0.91

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.94 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1760 1741 1765 1678 1770 3421 1547 1770 3421 1446

Flt Permitted 0.56 1.00 0.46 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1030 1741 850 1678 1770 3421 1547 1770 3421 1446

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 48 149 36 79 52 34 18 476 57 52 1808 46

RTOR Reduction (vph) 0 8 0 0 20 0 0 0 22 0 0 16

Lane Group Flow (vph) 48 177 0 79 66 0 18 476 35 52 1808 30

Confl. Peds. (#/hr) 9 6 6 9 21 1 1 21

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 27.0 19.0 20.6 15.8 2.4 79.1 79.1 7.1 83.8 83.8

Effective Green, g (s) 27.0 19.0 20.6 15.8 2.4 79.1 79.1 7.1 83.8 83.8

Actuated g/C Ratio 0.21 0.15 0.16 0.12 0.02 0.61 0.61 0.05 0.64 0.64

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 3.5 3.0 3.5 2.0 4.0 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 259 254 168 204 33 2082 941 97 2205 932

v/s Ratio Prot 0.01 c0.10 c0.02 0.04 0.01 0.14 c0.03 c0.53

v/s Ratio Perm 0.03 0.06 0.02 0.02

v/c Ratio 0.19 0.70 0.47 0.32 0.55 0.23 0.04 0.54 0.82 0.03

Uniform Delay, d1 42.0 52.8 48.5 52.2 63.3 11.6 10.2 59.8 17.4 8.4

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.23 0.31 0.15

Incremental Delay, d2 0.1 8.4 2.1 1.1 9.5 0.3 0.1 4.7 2.4 0.0

Delay (s) 42.1 61.2 50.6 53.3 72.8 11.8 10.3 78.1 7.8 1.3

Level of Service D E D D E B B E A A

Approach Delay (s) 57.2 52.0 13.7 9.6

Approach LOS E D B A

Intersection Summary

HCM Average Control Delay 16.7 HCM Level of Service B

HCM Volume to Capacity ratio 0.79

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 77.2% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 0 3 42 0 36 0 224 112 60 391 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 0 3 46 0 39 0 243 122 65 425 0

Pedestrians 4 4

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 903 925 433 867 864 304 429 365

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 903 925 433 867 864 304 429 365

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 100 99 82 100 95 100 95

cM capacity (veh/h) 233 254 619 259 275 735 1127 1193

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 4 85 365 490

Volume Left 1 46 0 65

Volume Right 3 39 122 0

cSH 438 369 1127 1193

Volume to Capacity 0.01 0.23 0.00 0.05

Queue Length 95th (ft) 1 22 0 4

Control Delay (s) 13.3 17.6 0.0 1.6

Lane LOS B C A

Approach Delay (s) 13.3 17.6 0.0 1.6

Approach LOS B C

Intersection Summary

Average Delay 2.5

Intersection Capacity Utilization 61.4% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 44 96 53 49 48 28 20 115 22 92 261 21

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 48 104 58 53 52 30 22 125 24 100 284 23

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 210 136 171 407

Volume Left (vph) 48 53 22 100

Volume Right (vph) 58 30 24 23

Hadj (s) -0.09 -0.02 -0.02 0.05

Departure Headway (s) 5.7 5.9 5.6 5.3

Degree Utilization, x 0.33 0.22 0.26 0.59

Capacity (veh/h) 575 539 583 654

Control Delay (s) 11.4 10.5 10.5 15.6

Approach Delay (s) 11.4 10.5 10.5 15.6

Approach LOS B B B C

Intersection Summary

Delay 13.0

HCM Level of Service B

Intersection Capacity Utilization 51.9% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 88 70 101 49 78 11 65 115 8 14 321 87

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 96 76 110 53 85 12 71 125 9 15 349 95

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 282 150 204 459

Volume Left (vph) 96 53 71 15

Volume Right (vph) 110 12 9 95

Hadj (s) -0.13 0.06 0.08 -0.08

Departure Headway (s) 6.1 6.6 6.3 5.6

Degree Utilization, x 0.48 0.27 0.36 0.72

Capacity (veh/h) 534 465 515 616

Control Delay (s) 14.5 12.1 12.7 21.6

Approach Delay (s) 14.5 12.1 12.7 21.6

Approach LOS B B B C

Intersection Summary

Delay 16.8

HCM Level of Service C

Intersection Capacity Utilization 63.9% ICU Level of Service B

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 20 11 6 29 19 21 5 392 10 22 1671 38

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 12 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 1.00 0.95 1.00 1.00 0.93

Flpb, ped/bikes 0.99 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.94 1.00 0.92 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1754 1687 1750 1698 1770 3421 1498 1770 3421 1468

Flt Permitted 0.73 1.00 0.75 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1345 1687 1372 1698 1770 3421 1498 1770 3421 1468

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 22 12 7 32 21 23 5 426 11 24 1816 41

RTOR Reduction (vph) 0 6 0 0 21 0 0 0 3 0 0 5

Lane Group Flow (vph) 22 13 0 32 23 0 5 426 8 24 1816 36

Confl. Peds. (#/hr) 7 8 8 7 15 9 9 15

Turn Type Perm Perm Prot Perm Prot Perm

Protected Phases 4 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 13.5 13.5 13.5 13.5 1.2 97.9 97.9 3.6 100.3 100.3

Effective Green, g (s) 13.5 13.5 13.5 13.5 1.2 97.9 97.9 3.6 100.3 100.3

Actuated g/C Ratio 0.10 0.10 0.10 0.10 0.01 0.75 0.75 0.03 0.77 0.77

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 4.0 4.0 2.0 4.0 4.0

Lane Grp Cap (vph) 140 175 142 176 16 2576 1128 49 2639 1133

v/s Ratio Prot 0.01 0.01 0.00 0.12 c0.01 c0.53

v/s Ratio Perm 0.02 c0.02 0.01 0.02

v/c Ratio 0.16 0.07 0.23 0.13 0.31 0.17 0.01 0.49 0.69 0.03

Uniform Delay, d1 53.1 52.6 53.5 52.9 64.0 4.5 4.0 62.3 7.2 3.5

Progression Factor 1.00 1.00 1.00 1.00 0.79 0.57 0.38 1.00 1.00 1.00

Incremental Delay, d2 0.2 0.1 0.3 0.1 3.9 0.1 0.0 2.8 1.5 0.1

Delay (s) 53.3 52.7 53.7 53.1 54.2 2.7 1.5 65.1 8.7 3.5

Level of Service D D D D D A A E A A

Approach Delay (s) 53.0 53.3 3.3 9.3

Approach LOS D D A A

Intersection Summary

HCM Average Control Delay 10.3 HCM Level of Service B

HCM Volume to Capacity ratio 0.62

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 66.3% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

57: N 185th St & Meridian Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 7 Synchro 7 -  Report

David Evans and Associates, Inc. Page 59

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 24 214 159 98 236 51 53 92 47 45 323 44

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 10 10 11 10 10 11 12 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.98 1.00 0.99 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.94 1.00 0.97 1.00 0.95 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1705 1574 1711 1683 1711 1750 1703 1823

Flt Permitted 0.54 1.00 0.39 1.00 0.16 1.00 0.58 1.00

Satd. Flow (perm) 972 1574 703 1683 293 1750 1044 1823

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 26 233 173 107 257 55 58 100 51 49 351 48

RTOR Reduction (vph) 0 17 0 0 5 0 0 16 0 0 4 0

Lane Group Flow (vph) 26 389 0 107 307 0 58 135 0 49 395 0

Confl. Peds. (#/hr) 3 4 4 3 1 3 3 1

Confl. Bikes (#/hr) 6 3 1

Bus Blockages (#/hr) 0 4 0 0 0 0 0 0 0 0 0 0

Turn Type pm+pt pm+pt pm+pt pm+pt

Protected Phases 5 2 1 6 7 4 3 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 69.0 66.0 77.4 70.2 36.8 32.8 36.8 32.8

Effective Green, g (s) 69.0 66.0 77.4 70.2 36.8 32.8 36.8 32.8

Actuated g/C Ratio 0.53 0.51 0.60 0.54 0.28 0.25 0.28 0.25

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 533 799 474 909 127 442 316 460

v/s Ratio Prot 0.00 c0.25 c0.01 c0.18 c0.01 0.08 0.00 c0.22

v/s Ratio Perm 0.02 0.12 0.12 0.04

v/c Ratio 0.05 0.49 0.23 0.34 0.46 0.31 0.16 0.86

Uniform Delay, d1 14.6 20.9 12.7 16.8 36.7 39.4 34.5 46.4

Progression Factor 0.33 0.36 1.00 1.00 0.97 0.84 1.00 1.00

Incremental Delay, d2 0.0 2.1 0.1 1.0 0.9 0.1 0.1 14.1

Delay (s) 4.8 9.6 12.8 17.8 36.3 33.4 34.5 60.5

Level of Service A A B B D C C E

Approach Delay (s) 9.3 16.5 34.2 57.6

Approach LOS A B C E

Intersection Summary

HCM Average Control Delay 29.1 HCM Level of Service C

HCM Volume to Capacity ratio 0.61

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 25.0

Intersection Capacity Utilization 67.1% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 1 0 0 190 2 74 0 163 117 217 364 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 0 0 207 2 80 0 177 127 236 396 0

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 1 289 304 632

Volume Left (vph) 1 207 0 236

Volume Right (vph) 0 80 127 0

Hadj (s) 0.23 0.01 -0.22 0.11

Departure Headway (s) 7.6 6.4 5.7 5.5

Degree Utilization, x 0.00 0.51 0.48 0.97

Capacity (veh/h) 415 547 620 641

Control Delay (s) 10.6 16.0 13.9 50.8

Approach Delay (s) 10.6 16.0 13.9 50.8

Approach LOS B C B F

Intersection Summary

Delay 33.4

HCM Level of Service D

Intersection Capacity Utilization 71.0% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 29 42 0 3 78 24 0 8 1 104 17 66

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 32 46 0 3 85 26 0 9 1 113 18 72

Pedestrians 1 4 2 1

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 0 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1279

pX, platoon unblocked

vC, conflicting volume 112 48 297 229 52 223 216 100

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 112 48 297 229 52 223 216 100

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 98 100 100 99 100 84 97 92

cM capacity (veh/h) 1477 1557 580 653 1011 707 664 954

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 77 114 10 203

Volume Left 32 3 0 113

Volume Right 0 26 1 72

cSH 1477 1557 680 773

Volume to Capacity 0.02 0.00 0.01 0.26

Queue Length 95th (ft) 2 0 1 26

Control Delay (s) 3.2 0.2 10.4 11.3

Lane LOS A A B B

Approach Delay (s) 3.2 0.2 10.4 11.3

Approach LOS B B

Intersection Summary

Average Delay 6.6

Intersection Capacity Utilization 34.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 22 13 116 17 12 13 14 686 6 2 2151 57

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 12 12 12 12 12

Total Lost time (s) 4.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.98 1.00 0.99 1.00 1.00 0.96 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.86 1.00 0.92 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1589 1380 1590 1482 1593 3185 1368 1593 3185 1378

Flt Permitted 0.64 1.00 0.47 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1064 1380 778 1482 1593 3185 1368 1593 3185 1378

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 24 14 126 18 13 14 15 746 7 2 2338 62

RTOR Reduction (vph) 0 116 0 0 13 0 0 0 2 0 0 10

Lane Group Flow (vph) 24 24 0 18 14 0 15 746 5 2 2338 52

Confl. Peds. (#/hr) 3 4 4 3 3 5 5 3

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 14.2 10.0 11.4 8.6 2.4 97.1 97.1 1.1 95.8 95.8

Effective Green, g (s) 14.2 10.0 11.4 8.6 2.4 97.1 97.1 1.1 95.8 95.8

Actuated g/C Ratio 0.11 0.08 0.09 0.07 0.02 0.75 0.75 0.01 0.74 0.74

Clearance Time (s) 4.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 2.0 3.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 133 106 86 98 29 2379 1022 13 2347 1015

v/s Ratio Prot c0.01 c0.02 0.00 0.01 c0.01 0.23 0.00 c0.73

v/s Ratio Perm 0.01 0.01 0.00 0.04

v/c Ratio 0.18 0.22 0.21 0.14 0.52 0.31 0.01 0.15 1.00 0.05

Uniform Delay, d1 52.4 56.4 54.8 57.2 63.2 5.4 4.2 64.0 16.9 4.7

Progression Factor 1.00 1.00 1.00 1.00 1.00 0.48 0.35 1.30 0.21 0.00

Incremental Delay, d2 0.7 0.4 1.2 0.2 6.1 0.3 0.0 0.2 4.8 0.0

Delay (s) 53.0 56.7 56.0 57.5 69.0 2.9 1.5 83.6 8.4 0.0

Level of Service D E E E E A A F A A

Approach Delay (s) 56.2 56.9 4.2 8.2

Approach LOS E E A A

Intersection Summary

HCM Average Control Delay 10.3 HCM Level of Service B

HCM Volume to Capacity ratio 0.86

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 14.0

Intersection Capacity Utilization 90.8% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 38 1045 34 57 429 1 18 17 24 26 58 44

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 10 11 11 12 10 10 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00

Frt 1.00 1.00 1.00 1.00 1.00 0.91 1.00 0.94

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1766 3373 1703 3420 1649 1567 1759 1732

Flt Permitted 0.48 1.00 0.23 1.00 0.52 1.00 0.73 1.00

Satd. Flow (perm) 900 3373 407 3420 908 1567 1348 1732

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 41 1136 37 62 466 1 20 18 26 28 63 48

RTOR Reduction (vph) 0 1 0 0 0 0 0 24 0 0 25 0

Lane Group Flow (vph) 41 1172 0 62 467 0 20 20 0 28 86 0

Confl. Peds. (#/hr) 1 7 7 1 1 3 3 1

Bus Blockages (#/hr) 0 4 0 0 0 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 6 4 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 108.3 108.3 108.3 108.3 11.7 11.7 11.7 11.7

Effective Green, g (s) 108.3 108.3 108.3 108.3 11.7 11.7 11.7 11.7

Actuated g/C Ratio 0.83 0.83 0.83 0.83 0.09 0.09 0.09 0.09

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 750 2810 339 2849 82 141 121 156

v/s Ratio Prot c0.35 0.14 0.01 c0.05

v/s Ratio Perm 0.05 0.15 0.02 0.02

v/c Ratio 0.05 0.42 0.18 0.16 0.24 0.14 0.23 0.55

Uniform Delay, d1 1.9 2.8 2.1 2.1 55.0 54.5 55.0 56.6

Progression Factor 0.34 0.54 1.01 0.67 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.4 0.5 0.1 1.6 0.5 1.0 3.9

Delay (s) 0.8 1.9 2.6 1.4 56.6 55.0 56.0 60.5

Level of Service A A A A E E E E

Approach Delay (s) 1.9 1.6 55.5 59.6

Approach LOS A A E E

Intersection Summary

HCM Average Control Delay 7.7 HCM Level of Service A

HCM Volume to Capacity ratio 0.43

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 55.1% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 12 331 18 53 374 8 19 4 51 6 0 4

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.93 1.00 1.00 1.00 0.91 0.99

Flpb, ped/bikes 0.99 1.00 1.00 0.97 1.00 0.98 1.00 0.96

Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85 0.95

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.96 1.00 0.97

Satd. Flow (prot) 1745 1801 1467 1711 1793 1700 1441 1623

Flt Permitted 0.52 1.00 1.00 0.55 1.00 0.94 1.00 0.84

Satd. Flow (perm) 953 1801 1467 984 1793 1672 1441 1405

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 13 360 20 58 407 9 21 4 55 7 0 4

RTOR Reduction (vph) 0 0 4 0 0 0 0 0 52 0 4 0

Lane Group Flow (vph) 13 360 16 58 416 0 0 25 3 0 7 0

Confl. Peds. (#/hr) 12 27 27 12 16 35 35 16

Turn Type Perm Perm Perm Perm Perm Perm

Protected Phases 2 6 4 8

Permitted Phases 2 2 6 4 4 8

Actuated Green, G (s) 51.1 51.1 51.1 51.1 51.1 3.9 3.9 3.9

Effective Green, g (s) 51.1 51.1 51.1 51.1 51.1 3.9 3.9 3.9

Actuated g/C Ratio 0.79 0.79 0.79 0.79 0.79 0.06 0.06 0.06

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 749 1416 1153 774 1410 100 86 84

v/s Ratio Prot 0.20 c0.23

v/s Ratio Perm 0.01 0.01 0.06 c0.01 0.00 0.01

v/c Ratio 0.02 0.25 0.01 0.07 0.29 0.25 0.04 0.09

Uniform Delay, d1 1.5 1.9 1.5 1.6 1.9 29.2 28.8 28.9

Progression Factor 0.62 1.24 0.77 1.08 1.30 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.4 0.0 0.2 0.5 0.5 0.1 0.2

Delay (s) 1.0 2.7 1.2 1.9 3.0 29.6 28.9 29.0

Level of Service A A A A A C C C

Approach Delay (s) 2.6 2.9 29.1 29.0

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 5.3 HCM Level of Service A

HCM Volume to Capacity ratio 0.29

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 49.0% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 28 663 34 5 688 66 19 5 5 19 4 45

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.5 4.5

Lane Util. Factor 1.00 0.95 1.00 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.98

Flpb, ped/bikes 1.00 1.00 0.99 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 1.00 0.93 1.00 0.86

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1588 3045 1582 4346 1571 1489 1590 1362

Flt Permitted 0.32 1.00 0.36 1.00 0.72 1.00 0.75 1.00

Satd. Flow (perm) 539 3045 606 4346 1195 1489 1257 1362

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 30 721 37 5 748 72 21 5 5 21 4 49

RTOR Reduction (vph) 0 1 0 0 4 0 0 5 0 0 46 0

Lane Group Flow (vph) 30 757 0 5 816 0 21 5 0 21 7 0

Confl. Peds. (#/hr) 7 13 13 7 10 1 1 10

Turn Type pm+pt pm+pt Perm Perm

Protected Phases 5 2 1 6 4 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 110.7 107.1 105.7 104.6 6.8 6.8 7.3 7.3

Effective Green, g (s) 110.7 107.1 105.7 104.6 6.8 6.8 7.3 7.3

Actuated g/C Ratio 0.85 0.82 0.81 0.80 0.05 0.05 0.06 0.06

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.5 4.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 488 2509 501 3497 63 78 71 76

v/s Ratio Prot c0.00 c0.25 0.00 0.19 0.00 0.00

v/s Ratio Perm 0.05 0.01 c0.02 0.02

v/c Ratio 0.06 0.30 0.01 0.23 0.33 0.07 0.30 0.09

Uniform Delay, d1 1.5 2.7 2.3 3.1 59.4 58.6 58.9 58.2

Progression Factor 0.49 0.40 0.37 0.40 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.3 0.0 0.1 3.1 0.4 2.3 0.5

Delay (s) 0.8 1.3 0.9 1.4 62.5 59.0 61.2 58.7

Level of Service A A A A E E E E

Approach Delay (s) 1.3 1.4 61.4 59.4

Approach LOS A A E E

Intersection Summary

HCM Average Control Delay 4.9 HCM Level of Service A

HCM Volume to Capacity ratio 0.29

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 45.8% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 0 0 0 26 11 0

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 0 0 28 12 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 40 12 12

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 40 12 12

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 100 100

cM capacity (veh/h) 971 1069 1607

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 0 28 12

Volume Left 0 0 0

Volume Right 0 0 0

cSH 1700 1607 1700

Volume to Capacity 0.00 0.00 0.01

Queue Length 95th (ft) 0 0 0

Control Delay (s) 0.0 0.0 0.0

Lane LOS A

Approach Delay (s) 0.0 0.0 0.0

Approach LOS A

Intersection Summary

Average Delay 0.0

Intersection Capacity Utilization 6.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 582 5 4 323 3 2

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 633 5 4 351 3 2

Pedestrians 2 1

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 639 996 638

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 639 996 638

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 100 99 100

cM capacity (veh/h) 944 269 475

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 638 355 5

Volume Left 0 4 3

Volume Right 5 0 2

cSH 1700 944 326

Volume to Capacity 0.38 0.00 0.02

Queue Length 95th (ft) 0 0 1

Control Delay (s) 0.0 0.2 16.2

Lane LOS A C

Approach Delay (s) 0.0 0.2 16.2

Approach LOS C

Intersection Summary

Average Delay 0.1

Intersection Capacity Utilization 41.6% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

2: NW 195th Pl & Richmond Beach Dr 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 8 Synchro 7 -  Report
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 2 2 5 11 20 1

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 2 5 12 22 1

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 56 11 17

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 56 11 17

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 100 99

cM capacity (veh/h) 939 1069 1600

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 4 17 23

Volume Left 2 0 22

Volume Right 2 12 0

cSH 1000 1700 1600

Volume to Capacity 0.00 0.01 0.01

Queue Length 95th (ft) 0 0 1

Control Delay (s) 8.6 0.0 6.9

Lane LOS A A

Approach Delay (s) 8.6 0.0 6.9

Approach LOS A

Intersection Summary

Average Delay 4.4

Intersection Capacity Utilization 17.8% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

3: NW 196th St & 24th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 8 Synchro 7 -  Report

David Evans and Associates, Inc. Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 2 598 0 7 326 4 0 0 45 18 1 3

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 650 0 8 354 4 0 0 49 20 1 3

Pedestrians 2 4

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None TWLTL

Median storage veh) 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 359 650 1030 1028 654 1079 1026 359

vC1, stage 1 conf vol 654 654 372 372

vC2, stage 2 conf vol 375 374 707 654

vCu, unblocked vol 359 650 1030 1028 654 1079 1026 359

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s) 6.1 5.5 6.1 5.5

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 99 100 100 89 94 100 100

cM capacity (veh/h) 1200 936 402 409 465 341 405 685

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total 652 8 359 49 24

Volume Left 2 8 0 0 20

Volume Right 0 0 4 49 3

cSH 1200 936 1700 465 369

Volume to Capacity 0.00 0.01 0.21 0.11 0.06

Queue Length 95th (ft) 0 1 0 9 5

Control Delay (s) 0.1 8.9 0.0 13.6 15.4

Lane LOS A A B C

Approach Delay (s) 0.1 0.2 13.6 15.4

Approach LOS B C

Intersection Summary

Average Delay 1.0

Intersection Capacity Utilization 48.0% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

4: NW 196th St NW & 20th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 8 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 6 694 1 22 337 60 5 9 68 247 3 3

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 0.95 1.00 1.00

Frpb, ped/bikes 1.00 0.99 0.97 1.00

Flpb, ped/bikes 1.00 1.00 1.00 0.98

Frt 1.00 0.98 0.89 1.00

Flt Protected 1.00 1.00 1.00 0.95

Satd. Flow (prot) 3537 3437 1604 1742

Flt Permitted 1.00 1.00 0.98 0.75

Satd. Flow (perm) 3537 3437 1575 1373

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 7 754 1 24 366 65 5 10 74 268 3 3

RTOR Reduction (vph) 0 0 0 0 21 0 0 56 0 0 0 0

Lane Group Flow (vph) 0 762 0 0 434 0 0 34 0 0 274 0

Confl. Peds. (#/hr) 8 5 8 12 18 18

Turn Type Split Split Perm Perm

Protected Phases 2 2 6 6 8 4

Permitted Phases 8 4

Actuated Green, G (s) 23.5 14.0 17.5 17.5

Effective Green, g (s) 23.5 14.0 17.5 17.5

Actuated g/C Ratio 0.34 0.20 0.25 0.25

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1187 687 394 343

v/s Ratio Prot c0.22 c0.13

v/s Ratio Perm 0.02 c0.20

v/c Ratio 0.64 0.63 0.09 0.80

Uniform Delay, d1 19.7 25.6 20.1 24.6

Progression Factor 1.00 0.91 1.00 1.00

Incremental Delay, d2 2.7 1.5 0.1 12.2

Delay (s) 22.4 25.0 20.2 36.8

Level of Service C C C D

Approach Delay (s) 22.4 25.0 20.2 36.8

Approach LOS C C C D

Intersection Summary

HCM Average Control Delay 25.5 HCM Level of Service C

HCM Volume to Capacity ratio 0.69

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 57.1% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

4: NW 196th St NW & 20th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 8 Synchro 7 -  Report

David Evans and Associates, Inc. Page 5

Movement NER2

Lane Configurations

Volume (vph) 0

Ideal Flow (vphpl) 1900

Total Lost time (s)

Lane Util. Factor

Frpb, ped/bikes

Flpb, ped/bikes

Frt

Flt Protected

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Peak-hour factor, PHF 0.92

Adj. Flow (vph) 0

RTOR Reduction (vph) 0

Lane Group Flow (vph) 0

Confl. Peds. (#/hr)

Turn Type Free

Protected Phases

Permitted Phases Free

Actuated Green, G (s)

Effective Green, g (s)

Actuated g/C Ratio

Clearance Time (s)

Vehicle Extension (s)

Lane Grp Cap (vph)

v/s Ratio Prot

v/s Ratio Perm

v/c Ratio

Uniform Delay, d1

Progression Factor

Incremental Delay, d2

Delay (s)

Level of Service

Approach Delay (s)

Approach LOS

Intersection Summary



HCM Signalized Intersection Capacity Analysis

5: NW 195th St & 15th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 8 Synchro 7 -  Report

David Evans and Associates, Inc. Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 15 994 0 0 430 25 0 0 0 71 0 45

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 0.95 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 0.99 0.95

Flt Protected 1.00 1.00 0.97

Satd. Flow (prot) 3537 3506 1713

Flt Permitted 1.00 1.00 0.81

Satd. Flow (perm) 3537 3506 1435

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 16 1080 0 0 467 27 0 0 0 77 0 49

RTOR Reduction (vph) 0 0 0 0 3 0 0 0 0 0 18 0

Lane Group Flow (vph) 0 1096 0 0 491 0 0 0 0 0 108 0

Confl. Peds. (#/hr) 1 1

Turn Type Split Split Perm Perm

Protected Phases 2 2 6 6 8 4

Permitted Phases 8 4

Actuated Green, G (s) 84.3 24.9 15.8

Effective Green, g (s) 84.3 24.9 15.8

Actuated g/C Ratio 0.60 0.18 0.11

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0

Lane Grp Cap (vph) 2130 624 162

v/s Ratio Prot c0.31 c0.14

v/s Ratio Perm c0.08

v/c Ratio 0.51 0.79 0.67

Uniform Delay, d1 16.1 55.0 59.6

Progression Factor 0.70 0.17 1.00

Incremental Delay, d2 0.7 5.5 10.0

Delay (s) 12.0 14.7 69.6

Level of Service B B E

Approach Delay (s) 12.0 14.7 0.0 69.6

Approach LOS B B A E

Intersection Summary

HCM Average Control Delay 17.0 HCM Level of Service B

HCM Volume to Capacity ratio 0.59

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 53.1% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 2 1021 34 23 409 2 47 1 34 1 1 3

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 0.95 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00

Frt 1.00 1.00 0.94 0.92

Flt Protected 1.00 1.00 0.97 0.99

Satd. Flow (prot) 3518 3527 1699 1672

Flt Permitted 1.00 1.00 0.82 0.97

Satd. Flow (perm) 3518 3527 1434 1631

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 2 1110 37 25 445 2 51 1 37 1 1 3

RTOR Reduction (vph) 0 1 0 0 0 0 0 20 0 0 3 0

Lane Group Flow (vph) 0 1148 0 0 472 0 0 69 0 0 2 0

Confl. Peds. (#/hr) 12 3 3 12 5 5

Turn Type Split Split Perm Perm

Protected Phases 2 2 6 6 8 4

Permitted Phases 8 4

Actuated Green, G (s) 89.0 24.1 11.9 11.9

Effective Green, g (s) 89.0 24.1 11.9 11.9

Actuated g/C Ratio 0.64 0.17 0.09 0.09

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 2236 607 122 139

v/s Ratio Prot c0.33 c0.13

v/s Ratio Perm c0.05 0.00

v/c Ratio 0.51 0.78 0.56 0.02

Uniform Delay, d1 13.8 55.4 61.6 58.7

Progression Factor 0.08 1.42 1.00 1.00

Incremental Delay, d2 0.7 6.1 5.9 0.0

Delay (s) 1.9 84.5 67.4 58.7

Level of Service A F E E

Approach Delay (s) 1.9 84.5 67.4 58.7

Approach LOS A F E E

Intersection Summary

HCM Average Control Delay 28.2 HCM Level of Service C

HCM Volume to Capacity ratio 0.57

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 50.3% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 0 37 446 2 0 1076

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 40 485 2 0 1170

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1289

pX, platoon unblocked

vC, conflicting volume 1072 244 488

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1072 244 488

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 95 100

cM capacity (veh/h) 215 755 1071

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2

Volume Total 40 323 164 585 585

Volume Left 0 0 0 0 0

Volume Right 40 0 2 0 0

cSH 755 1700 1700 1700 1700

Volume to Capacity 0.05 0.19 0.10 0.34 0.34

Queue Length 95th (ft) 4 0 0 0 0

Control Delay (s) 10.0 0.0 0.0 0.0 0.0

Lane LOS B

Approach Delay (s) 10.0 0.0 0.0

Approach LOS B

Intersection Summary

Average Delay 0.2

Intersection Capacity Utilization 33.1% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR EBR2 WBL2 WBL WBT WBR NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 105 891 47 2 21 14 392 49 2 27 65 23

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 12 12 12 11 11 10 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.98 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1711 3506 1711 3222 1711 1722

Flt Permitted 0.48 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 861 3506 1711 3222 1711 1722

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 114 968 51 2 23 15 426 53 2 29 71 25

RTOR Reduction (vph) 0 0 0 0 0 0 5 0 0 0 10 0

Lane Group Flow (vph) 114 1021 0 0 0 38 474 0 0 31 86 0

Confl. Peds. (#/hr) 2 2 3

Confl. Bikes (#/hr) 1 1

Bus Blockages (#/hr) 0 0 0 0 0 0 4 0 0 0 0 0

Turn Type Perm Prot Prot Split Split

Protected Phases 2 1 1 6 4 4 4

Permitted Phases 2

Actuated Green, G (s) 71.7 71.7 5.9 82.6 11.8 11.8

Effective Green, g (s) 71.7 71.7 5.9 82.6 11.8 11.8

Actuated g/C Ratio 0.51 0.51 0.04 0.59 0.08 0.08

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.5 2.0 2.0 2.5 2.5

Lane Grp Cap (vph) 441 1796 72 1901 144 145

v/s Ratio Prot c0.29 c0.02 0.15 0.02 c0.05

v/s Ratio Perm 0.13

v/c Ratio 0.26 0.57 0.53 0.25 0.22 0.59

Uniform Delay, d1 19.2 23.5 65.7 13.8 59.8 61.8

Progression Factor 0.27 0.36 0.70 0.56 1.00 1.00

Incremental Delay, d2 1.2 1.2 2.4 0.2 0.5 5.3

Delay (s) 6.4 9.6 48.7 7.9 60.3 67.1

Level of Service A A D A E E

Approach Delay (s) 9.3 10.9 65.5

Approach LOS A B E

Intersection Summary

HCM Average Control Delay 23.9 HCM Level of Service C

HCM Volume to Capacity ratio 0.61

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 25.0

Intersection Capacity Utilization 70.1% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
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Movement SBL SBT SBR SBR2 NEL NER NER2

Lane Configurations

Volume (vph) 142 131 9 22 24 27 2

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 12 12 12

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.96

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 0.97 0.93

Flt Protected 0.95 1.00 0.98

Satd. Flow (prot) 1711 1729 1627

Flt Permitted 0.95 1.00 0.98

Satd. Flow (perm) 1711 1729 1627

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 154 142 10 24 26 29 2

RTOR Reduction (vph) 0 4 0 0 0 0 0

Lane Group Flow (vph) 154 172 0 0 57 0 0

Confl. Peds. (#/hr) 3 3 2

Confl. Bikes (#/hr) 1 1

Bus Blockages (#/hr) 0 2 0 0 0 0 0

Turn Type Split

Protected Phases 7 7 3

Permitted Phases

Actuated Green, G (s) 18.2 18.2 7.4

Effective Green, g (s) 18.2 18.2 7.4

Actuated g/C Ratio 0.13 0.13 0.05

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0

Lane Grp Cap (vph) 222 225 86

v/s Ratio Prot 0.09 c0.10 c0.04

v/s Ratio Perm

v/c Ratio 0.69 0.76 0.66

Uniform Delay, d1 58.2 58.8 65.1

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 7.4 12.9 13.9

Delay (s) 65.6 71.7 78.9

Level of Service E E E

Approach Delay (s) 68.8 78.9

Approach LOS E E

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 22 1094 3 11 435 39 9 23 18 100 15 92

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 11 11 10 10 11 10 10 10

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 0.97

Flpb, ped/bikes 1.00 1.00 0.99 1.00 0.99 1.00

Frt 1.00 0.99 1.00 0.93 1.00 0.87

Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 3389 3341 1629 1608 1639 1472

Flt Permitted 1.00 1.00 0.55 1.00 0.73 1.00

Satd. Flow (perm) 3389 3341 935 1608 1256 1472

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 24 1189 3 12 473 42 10 25 20 109 16 100

RTOR Reduction (vph) 0 0 0 0 5 0 0 18 0 0 0 0

Lane Group Flow (vph) 0 1216 0 0 522 0 10 27 0 109 116 0

Confl. Peds. (#/hr) 2 7 7 2 7 3 3 7

Confl. Bikes (#/hr) 1 1 1

Bus Blockages (#/hr) 0 4 0 0 4 0 0 0 0 0 0 0

Turn Type Split Split Perm Perm

Protected Phases 2 2 6 6 4 4

Permitted Phases 4 4

Actuated Green, G (s) 81.9 25.9 17.2 17.2 17.2 17.2

Effective Green, g (s) 81.9 25.9 17.2 17.2 17.2 17.2

Actuated g/C Ratio 0.59 0.18 0.12 0.12 0.12 0.12

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1983 618 115 198 154 181

v/s Ratio Prot c0.36 c0.16 0.02 0.08

v/s Ratio Perm 0.01 c0.09

v/c Ratio 0.61 0.84 0.09 0.14 0.71 0.64

Uniform Delay, d1 18.8 55.1 54.4 54.8 59.0 58.5

Progression Factor 0.36 0.96 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.2 9.8 0.3 0.3 13.8 7.5

Delay (s) 8.1 62.7 54.8 55.1 72.8 66.0

Level of Service A E D E E E

Approach Delay (s) 8.1 62.7 55.0 69.3

Approach LOS A E E E

Intersection Summary

HCM Average Control Delay 30.4 HCM Level of Service C

HCM Volume to Capacity ratio 0.67

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 66.8% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 983 243 43 387 94 81

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 11 11 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 1.00 0.95 0.97

Frpb, ped/bikes 0.99 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.97 1.00 1.00 0.93

Flt Protected 1.00 0.95 1.00 0.97

Satd. Flow (prot) 3300 1770 3421 3229

Flt Permitted 1.00 0.95 1.00 0.97

Satd. Flow (perm) 3300 1770 3421 3229

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 1068 264 47 421 102 88

RTOR Reduction (vph) 10 0 0 0 81 0

Lane Group Flow (vph) 1322 0 47 421 109 0

Confl. Peds. (#/hr) 2 2

Confl. Bikes (#/hr) 2 2

Turn Type Prot

Protected Phases 2 1 6 4

Permitted Phases

Actuated Green, G (s) 107.4 7.2 119.6 10.4

Effective Green, g (s) 107.4 7.2 119.6 10.4

Actuated g/C Ratio 0.77 0.05 0.85 0.07

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 2532 91 2923 240

v/s Ratio Prot c0.40 c0.03 0.12 c0.03

v/s Ratio Perm

v/c Ratio 0.52 0.52 0.14 0.45

Uniform Delay, d1 6.3 64.7 1.7 62.1

Progression Factor 0.13 0.95 0.81 1.00

Incremental Delay, d2 0.6 2.0 0.1 0.5

Delay (s) 1.5 63.3 1.5 62.6

Level of Service A E A E

Approach Delay (s) 1.5 7.7 62.6

Approach LOS A A E

Intersection Summary

HCM Average Control Delay 8.8 HCM Level of Service A

HCM Volume to Capacity ratio 0.52

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 49.3% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

11: N Richmond Beach Rd & Fremont Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 8 Synchro 7 -  Report

David Evans and Associates, Inc. Page 13

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 23 948 91 22 358 23 50 71 21 43 148 23

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 12 11 11 11 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 1.00 0.97 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1711 3368 1770 3358 1711 1729 1711 1760

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1711 3368 1770 3358 1711 1729 1711 1760

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 25 1030 99 24 389 25 54 77 23 47 161 25

RTOR Reduction (vph) 0 4 0 0 2 0 0 8 0 0 0 0

Lane Group Flow (vph) 25 1125 0 24 412 0 54 92 0 47 186 0

Confl. Peds. (#/hr) 1 2 2 1 1 5 5 1

Confl. Bikes (#/hr) 2 1 4

Bus Blockages (#/hr) 0 0 0 0 4 0 0 0 0 0 0 0

Turn Type Prot Prot Split Split

Protected Phases 1 6 5 2 3 3 4 4

Permitted Phases

Actuated Green, G (s) 3.6 85.5 3.6 85.5 11.8 11.8 19.1 19.1

Effective Green, g (s) 3.6 85.5 3.6 85.5 11.8 11.8 19.1 19.1

Actuated g/C Ratio 0.03 0.61 0.03 0.61 0.08 0.08 0.14 0.14

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.0 2.5 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 44 2057 46 2051 144 146 233 240

v/s Ratio Prot c0.01 c0.33 0.01 0.12 0.03 c0.05 0.03 c0.11

v/s Ratio Perm

v/c Ratio 0.57 0.55 0.52 0.20 0.38 0.63 0.20 0.78

Uniform Delay, d1 67.4 15.9 67.3 12.1 60.6 62.0 53.7 58.4

Progression Factor 1.28 0.23 1.08 0.56 1.09 1.09 1.00 1.00

Incremental Delay, d2 11.4 0.9 7.9 0.2 0.6 6.0 0.2 13.2

Delay (s) 97.5 4.5 80.8 7.0 66.4 73.6 53.8 71.6

Level of Service F A F A E E D E

Approach Delay (s) 6.5 11.0 71.1 68.0

Approach LOS A B E E

Intersection Summary

HCM Average Control Delay 19.8 HCM Level of Service B

HCM Volume to Capacity ratio 0.59

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 55.3% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

12: 244th St SW & 100th Ave W 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 8 Synchro 7 -  Report

David Evans and Associates, Inc. Page 14

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 2 4 4 56 3 4 1 131 97 8 301 1

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 4 4 61 3 4 1 142 105 9 327 1

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 548 595 328 549 543 195 328 248

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 548 595 328 549 543 195 328 248

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 99 99 86 99 99 100 99

cM capacity (veh/h) 440 414 714 438 444 846 1231 1318

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 11 68 249 337

Volume Left 2 61 1 9

Volume Right 4 4 105 1

cSH 505 452 1231 1318

Volume to Capacity 0.02 0.15 0.00 0.01

Queue Length 95th (ft) 2 13 0 0

Control Delay (s) 12.3 14.4 0.0 0.3

Lane LOS B B A A

Approach Delay (s) 12.3 14.4 0.0 0.3

Approach LOS B B

Intersection Summary

Average Delay 1.8

Intersection Capacity Utilization 38.5% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

13: 244th St SW & Firdale Ave 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 8 Synchro 7 -  Report

David Evans and Associates, Inc. Page 15

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 2 122 45 182 342 2

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 133 49 198 372 2

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 668 373 374

vC1, stage 1 conf vol 373

vC2, stage 2 conf vol 296

vCu, unblocked vol 668 373 374

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s) 5.4

tF (s) 3.5 3.3 2.2

p0 queue free % 100 80 96

cM capacity (veh/h) 594 673 1185

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 135 247 374

Volume Left 2 49 0

Volume Right 133 0 2

cSH 672 1185 1700

Volume to Capacity 0.20 0.04 0.22

Queue Length 95th (ft) 19 3 0

Control Delay (s) 11.7 1.9 0.0

Lane LOS B A

Approach Delay (s) 11.7 1.9 0.0

Approach LOS B

Intersection Summary

Average Delay 2.7

Intersection Capacity Utilization 47.9% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

14: 244th St SW & 3rd Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 8 Synchro 7 -  Report

David Evans and Associates, Inc. Page 16

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 8 419 170 118 188 9 98 6 49 16 2 3

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 9 455 185 128 204 10 107 7 53 17 2 3

Pedestrians 1 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 216 640 1031 1038 548 997 1125 212

vC1, stage 1 conf vol 565 565 468 468

vC2, stage 2 conf vol 466 473 529 658

vCu, unblocked vol 216 640 1031 1038 548 997 1125 212

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s) 6.1 5.5 6.1 5.5

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 99 86 72 98 90 94 99 100

cM capacity (veh/h) 1351 944 383 382 536 310 301 826

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 9 640 128 214 166 23

Volume Left 9 0 128 0 107 17

Volume Right 0 185 0 10 53 3

cSH 1351 1700 944 1700 421 339

Volume to Capacity 0.01 0.38 0.14 0.13 0.39 0.07

Queue Length 95th (ft) 0 0 12 0 46 5

Control Delay (s) 7.7 0.0 9.4 0.0 19.0 16.4

Lane LOS A A C C

Approach Delay (s) 0.1 3.5 19.0 16.4

Approach LOS C C

Intersection Summary

Average Delay 4.1

Intersection Capacity Utilization 58.2% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

15: 244th St SW & Fremont Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 8 Synchro 7 -  Report

David Evans and Associates, Inc. Page 17

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 132 471 284 295 24 121

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 143 512 309 321 26 132

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 1257

pX, platoon unblocked

vC, conflicting volume 655 1338 399

vC1, stage 1 conf vol 399

vC2, stage 2 conf vol 939

vCu, unblocked vol 655 1338 399

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s) 5.4

tF (s) 2.2 3.5 3.3

p0 queue free % 67 89 80

cM capacity (veh/h) 932 241 650

Direction, Lane # EB 1 WB 1 WB 2 NB 1

Volume Total 655 309 321 158

Volume Left 0 309 0 26

Volume Right 512 0 0 132

cSH 1700 932 1700 508

Volume to Capacity 0.39 0.33 0.19 0.31

Queue Length 95th (ft) 0 36 0 33

Control Delay (s) 0.0 10.8 0.0 15.2

Lane LOS B C

Approach Delay (s) 0.0 5.3 15.2

Approach LOS C

Intersection Summary

Average Delay 4.0

Intersection Capacity Utilization 70.5% ICU Level of Service C

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

16: N 175th St & 6th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 8 Synchro 7 -  Report

David Evans and Associates, Inc. Page 18

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 15 79 34 56 358 11

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 16 86 37 61 389 12

Pedestrians 2

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 98 186 69

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 98 186 69

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 99 51 99

cM capacity (veh/h) 1495 795 992

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 102 98 401

Volume Left 16 0 389

Volume Right 0 61 12

cSH 1495 1700 799

Volume to Capacity 0.01 0.06 0.50

Queue Length 95th (ft) 1 0 71

Control Delay (s) 1.3 0.0 14.0

Lane LOS A B

Approach Delay (s) 1.3 0.0 14.0

Approach LOS B

Intersection Summary

Average Delay 9.5

Intersection Capacity Utilization 38.8% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

17: St Luke Pl N & Dayton Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 8 Synchro 7 -  Report

David Evans and Associates, Inc. Page 19

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 33 85 68 145 467 124

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 36 92 74 158 508 135

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 880 575 508

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 880 575 508

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 88 82 93

cM capacity (veh/h) 295 518 1057

Direction, Lane # EB 1 EB 2 NB 1 SB 1

Volume Total 36 92 232 642

Volume Left 36 0 74 0

Volume Right 0 92 0 135

cSH 295 518 1057 1700

Volume to Capacity 0.12 0.18 0.07 0.38

Queue Length 95th (ft) 10 16 6 0

Control Delay (s) 18.9 13.5 3.2 0.0

Lane LOS C B A

Approach Delay (s) 15.0 3.2 0.0

Approach LOS B

Intersection Summary

Average Delay 2.7

Intersection Capacity Utilization 56.8% ICU Level of Service B

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

18: N 175th St & Fremont Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 8 Synchro 7 -  Report

David Evans and Associates, Inc. Page 20

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 1 4 0 78 2 46 1 66 104 104 170 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 11 12 12 12 12 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 0.98 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.86 1.00 0.85 1.00

Flt Protected 0.99 0.95 1.00 1.00 1.00 0.98

Satd. Flow (prot) 1842 1707 1553 1861 1551 1823

Flt Permitted 0.98 0.75 1.00 1.00 1.00 0.84

Satd. Flow (perm) 1831 1356 1553 1855 1551 1569

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 1 4 0 85 2 50 1 72 113 113 185 1

RTOR Reduction (vph) 0 0 0 0 20 0 0 0 83 0 0 0

Lane Group Flow (vph) 0 5 0 85 32 0 0 73 30 0 299 0

Confl. Peds. (#/hr) 3 1 1 3 3 5 5 3

Confl. Bikes (#/hr) 1 2 5

Turn Type Perm Perm Perm Perm Perm

Protected Phases 2 2 5 5

Permitted Phases 2 2 5 5 5

Actuated Green, G (s) 41.7 41.7 41.7 18.3 18.3 18.3

Effective Green, g (s) 41.7 41.7 41.7 18.3 18.3 18.3

Actuated g/C Ratio 0.60 0.60 0.60 0.26 0.26 0.26

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1091 808 925 485 405 410

v/s Ratio Prot 0.02

v/s Ratio Perm 0.00 c0.06 0.04 0.02 c0.19

v/c Ratio 0.00 0.11 0.03 0.15 0.07 0.73

Uniform Delay, d1 5.7 6.1 5.8 19.9 19.5 23.6

Progression Factor 1.00 0.24 0.17 1.00 1.00 0.91

Incremental Delay, d2 0.0 0.3 0.1 0.1 0.0 4.8

Delay (s) 5.7 1.7 1.1 19.9 19.5 26.3

Level of Service A A A B B C

Approach Delay (s) 5.7 1.5 19.7 26.3

Approach LOS A A B C

Intersection Summary

HCM Average Control Delay 18.8 HCM Level of Service B

HCM Volume to Capacity ratio 0.30

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 49.4% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

19: N 175th St & Meridian Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 8 Synchro 7 -  Report

David Evans and Associates, Inc. Page 21

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 23 587 39 101 561 123 27 96 117 323 273 39

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 11 12 11 12 11 10 11 12 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 0.91 0.91

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.93 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.97 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 0.99

Satd. Flow (prot) 1770 3380 1770 3298 1711 1739 1426 1610 3185

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 0.99

Satd. Flow (perm) 1770 3380 1770 3298 1711 1739 1426 1610 3185

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 25 638 42 110 610 134 29 104 127 351 297 42

RTOR Reduction (vph) 0 3 0 0 10 0 0 0 112 0 6 0

Lane Group Flow (vph) 25 677 0 110 734 0 29 104 15 228 456 0

Confl. Peds. (#/hr) 10 18 18 10 2 26 26 2

Confl. Bikes (#/hr) 1 3 1

Turn Type Prot Prot Split Perm Split

Protected Phases 5 2 1 6 4 4 3 3

Permitted Phases 4

Actuated Green, G (s) 3.6 65.1 13.0 74.5 16.2 16.2 16.2 25.7 25.7

Effective Green, g (s) 3.6 65.1 13.0 74.5 16.2 16.2 16.2 25.7 25.7

Actuated g/C Ratio 0.03 0.46 0.09 0.53 0.12 0.12 0.12 0.18 0.18

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 46 1572 164 1755 198 201 165 296 585

v/s Ratio Prot 0.01 0.20 c0.06 c0.22 0.02 c0.06 0.14 c0.14

v/s Ratio Perm 0.01

v/c Ratio 0.54 0.43 0.67 0.42 0.15 0.52 0.09 0.77 0.78

Uniform Delay, d1 67.4 25.1 61.4 19.7 55.7 58.2 55.3 54.3 54.5

Progression Factor 1.35 0.20 1.44 0.29 1.00 1.00 1.00 0.93 0.93

Incremental Delay, d2 6.7 0.8 5.2 0.5 0.1 0.9 0.1 8.6 4.7

Delay (s) 97.6 5.9 93.5 6.2 55.8 59.2 55.4 59.0 55.3

Level of Service F A F A E E E E E

Approach Delay (s) 9.1 17.5 56.9 56.5

Approach LOS A B E E

Intersection Summary

HCM Average Control Delay 30.0 HCM Level of Service C

HCM Volume to Capacity ratio 0.52

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 58.9% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

20: Carlyle Hall Rd & Dayton Ave N 3/29/2016
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 22 86 165 63 59 8 16 211 15 4 476 101

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 24 93 179 68 64 9 17 229 16 4 517 110

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 297 141 263 632

Volume Left (vph) 24 68 17 4

Volume Right (vph) 179 9 16 110

Hadj (s) -0.31 0.09 0.01 -0.07

Departure Headway (s) 6.6 7.5 6.7 6.0

Degree Utilization, x 0.54 0.29 0.49 1.05

Capacity (veh/h) 518 444 508 591

Control Delay (s) 17.2 13.6 15.9 75.8

Approach Delay (s) 17.2 13.6 15.9 75.8

Approach LOS C B C F

Intersection Summary

Delay 44.3

HCM Level of Service E

Intersection Capacity Utilization 64.2% ICU Level of Service C

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

21: N Innis Arden Wy & Greenwood Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 8 Synchro 7 -  Report
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 11 201 496 104 193 46

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 12 218 539 113 210 50

Pedestrians 4 5 2

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1432 244 264

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1432 244 264

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 86 72 58

cM capacity (veh/h) 86 789 1296

Direction, Lane # EB 1 EB 2 NB 1 SB 1

Volume Total 12 218 652 260

Volume Left 12 0 539 0

Volume Right 0 218 0 50

cSH 86 789 1296 1700

Volume to Capacity 0.14 0.28 0.42 0.15

Queue Length 95th (ft) 12 28 52 0

Control Delay (s) 53.6 11.3 8.8 0.0

Lane LOS F B A

Approach Delay (s) 13.5 8.8 0.0

Approach LOS B

Intersection Summary

Average Delay 7.7

Intersection Capacity Utilization 60.9% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 24 61 17 8 71 294 21 244 13 110 220 45

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 26 66 18 9 77 320 23 265 14 120 239 49

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 111 86 320 302 408

Volume Left (vph) 26 9 0 23 120

Volume Right (vph) 18 0 320 14 49

Hadj (s) -0.02 0.08 -0.67 0.02 0.02

Departure Headway (s) 7.2 7.1 6.3 6.4 6.2

Degree Utilization, x 0.22 0.17 0.56 0.54 0.70

Capacity (veh/h) 410 475 530 524 552

Control Delay (s) 12.3 10.3 15.7 16.5 22.1

Approach Delay (s) 12.3 14.6 16.5 22.1

Approach LOS B B C C

Intersection Summary

Delay 17.3

HCM Level of Service C

Intersection Capacity Utilization 58.0% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 10 128 5 38 292 20 8 130 14 49 409 22

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 11 11 11 12 11 11 12 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98 1.00 1.00

Flpb, ped/bikes 0.99 1.00 0.97 1.00 1.00 1.00 1.00 0.99 1.00

Frt 1.00 0.99 1.00 0.99 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1757 1849 1659 1779 1766 1801 1502 1761 1785

Flt Permitted 0.34 1.00 0.67 1.00 0.44 1.00 1.00 0.67 1.00

Satd. Flow (perm) 626 1849 1161 1779 812 1801 1502 1236 1785

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 11 139 5 41 317 22 9 141 15 53 445 24

RTOR Reduction (vph) 0 2 0 0 4 0 0 0 6 0 2 0

Lane Group Flow (vph) 11 142 0 41 335 0 9 141 9 53 467 0

Confl. Peds. (#/hr) 7 18 18 7 2 5 5 2

Confl. Bikes (#/hr) 2 1

Turn Type Perm Perm Perm Perm Perm

Protected Phases 4 4 2 2

Permitted Phases 4 4 2 2 2

Actuated Green, G (s) 18.0 18.0 18.0 18.0 42.0 42.0 42.0 42.0 42.0

Effective Green, g (s) 18.0 18.0 18.0 18.0 42.0 42.0 42.0 42.0 42.0

Actuated g/C Ratio 0.26 0.26 0.26 0.26 0.60 0.60 0.60 0.60 0.60

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 161 475 299 457 487 1081 901 742 1071

v/s Ratio Prot 0.08 c0.19 0.08 c0.26

v/s Ratio Perm 0.02 0.04 0.01 0.01 0.04

v/c Ratio 0.07 0.30 0.14 0.73 0.02 0.13 0.01 0.07 0.44

Uniform Delay, d1 19.7 20.9 20.0 23.8 5.7 6.1 5.6 5.9 7.6

Progression Factor 1.00 1.00 0.59 0.78 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.1 0.1 4.2 0.1 0.2 0.0 0.2 1.3

Delay (s) 19.7 21.0 11.9 22.6 5.7 6.3 5.7 6.0 8.9

Level of Service B C B C A A A A A

Approach Delay (s) 21.0 21.5 6.2 8.6

Approach LOS C C A A

Intersection Summary

HCM Average Control Delay 13.8 HCM Level of Service B

HCM Volume to Capacity ratio 0.52

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 64.5% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 2 39 7 133 41 8 15 4 216 3 344 21

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00 1.00 0.95 0.95 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.86 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 0.97 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 1676 1425 1513 1551 1393 1589 1362 1354 1593 3185 1392

Flt Permitted 0.95 1.00 1.00 0.95 0.97 1.00 0.53 1.00 1.00 0.68 1.00 1.00

Satd. Flow (perm) 1593 1676 1425 1513 1551 1393 886 1362 1354 1134 3185 1392

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 2 42 8 145 45 9 16 4 235 3 374 23

RTOR Reduction (vph) 0 0 8 0 0 0 0 30 31 0 0 6

Lane Group Flow (vph) 2 42 0 94 96 9 16 89 89 3 374 17

Confl. Peds. (#/hr) 5 5 1 1

Turn Type Split Perm Split Free Perm Prot Perm Perm

Protected Phases 8 8 7 7 2 2 6

Permitted Phases 8 Free 2 6 6

Actuated Green, G (s) 8.2 8.2 8.2 13.2 13.2 140.0 103.6 103.6 103.6 103.6 103.6 103.6

Effective Green, g (s) 8.2 8.2 8.2 13.2 13.2 140.0 103.6 103.6 103.6 103.6 103.6 103.6

Actuated g/C Ratio 0.06 0.06 0.06 0.09 0.09 1.00 0.74 0.74 0.74 0.74 0.74 0.74

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.5 3.5 3.5 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 93 98 83 143 146 1393 656 1008 1002 839 2357 1030

v/s Ratio Prot 0.00 c0.03 c0.06 0.06 0.07 0.07 c0.12

v/s Ratio Perm 0.00 0.01 0.02 0.00 0.01

v/c Ratio 0.02 0.43 0.01 0.66 0.66 0.01 0.02 0.09 0.09 0.00 0.16 0.02

Uniform Delay, d1 62.1 63.6 62.1 61.2 61.2 0.0 4.8 5.1 5.1 4.7 5.4 4.8

Progression Factor 1.00 1.00 1.00 0.39 0.39 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 3.5 0.0 7.9 7.7 0.0 0.1 0.2 0.2 0.0 0.1 0.0

Delay (s) 62.2 67.2 62.1 31.5 31.4 0.0 4.9 5.2 5.2 4.8 5.5 4.8

Level of Service E E E C C A A A A A A A

Approach Delay (s) 66.2 30.0 5.2 5.5

Approach LOS E C A A

Intersection Summary

HCM Average Control Delay 14.3 HCM Level of Service B

HCM Volume to Capacity ratio 0.23

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 41.1% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 245 185 4 196 103 114 6 416 164 190 980 304

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.96 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 1856 1764 1863 1583 1769 3375 1770 3378

Flt Permitted 0.45 1.00 0.32 1.00 1.00 0.16 1.00 0.30 1.00

Satd. Flow (perm) 838 1856 603 1863 1583 304 3375 552 3378

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 266 201 4 213 112 124 7 452 178 207 1065 330

RTOR Reduction (vph) 0 1 0 0 0 109 0 30 0 0 17 0

Lane Group Flow (vph) 266 204 0 213 112 15 7 600 0 207 1378 0

Confl. Peds. (#/hr) 9 9 6 1 1 6

Turn Type pm+pt pm+pt Perm pm+pt pm+pt

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 8 2 6

Actuated Green, G (s) 39.6 19.5 33.6 16.5 16.5 60.7 59.7 89.9 84.4

Effective Green, g (s) 39.6 19.5 33.6 16.5 16.5 60.7 59.7 89.9 84.4

Actuated g/C Ratio 0.28 0.14 0.24 0.12 0.12 0.43 0.43 0.64 0.60

Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 1.0 3.0 1.0 3.0

Lane Grp Cap (vph) 371 259 287 220 187 142 1439 578 2036

v/s Ratio Prot c0.10 c0.11 0.09 0.06 0.00 0.18 c0.07 c0.41

v/s Ratio Perm 0.10 0.09 0.01 0.02 0.16

v/c Ratio 0.72 0.79 0.74 0.51 0.08 0.05 0.42 0.36 0.68

Uniform Delay, d1 42.6 58.3 46.3 57.9 55.0 22.8 28.0 11.8 18.6

Progression Factor 1.00 1.00 0.46 0.58 1.17 1.00 1.00 1.00 1.00

Incremental Delay, d2 5.4 13.6 8.3 0.6 0.1 0.1 0.9 1.7 1.8

Delay (s) 48.0 71.8 29.5 34.3 64.2 22.9 28.9 13.5 20.5

Level of Service D E C C E C C B C

Approach Delay (s) 58.4 40.3 28.8 19.6

Approach LOS E D C B

Intersection Summary

HCM Average Control Delay 30.2 HCM Level of Service C

HCM Volume to Capacity ratio 0.72

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 78.7% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 275 541 67 2 876 202 285 269 314 33 131 280

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.1 5.5 5.5 5.5 5.1 5.1 5.5 5.1 5.1 5.5

Lane Util. Factor 1.00 0.95 1.00 0.95 0.91 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 1.00 0.99 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 0.97 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 1.00 0.95 0.99 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3539 1533 3439 1610 3343 1560 1770 1863 1583

Flt Permitted 0.10 1.00 1.00 0.95 0.95 0.99 1.00 0.95 1.00 1.00

Satd. Flow (perm) 190 3539 1533 3283 1610 3343 1560 1770 1863 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 299 588 73 2 952 220 310 292 341 36 142 304

RTOR Reduction (vph) 0 0 29 0 15 0 0 0 133 0 0 178

Lane Group Flow (vph) 299 588 44 0 1159 0 195 407 208 36 142 126

Confl. Peds. (#/hr) 5 5 2 2

Turn Type pm+pt Perm Perm Split custom Split custom

Protected Phases 5 2 6 4 4 3 3

Permitted Phases 2 2 6 2 6

Actuated Green, G (s) 77.5 77.1 77.1 52.4 20.6 20.6 77.1 13.3 13.3 52.4

Effective Green, g (s) 77.5 77.1 77.1 52.4 20.6 20.6 77.1 13.3 13.3 52.4

Actuated g/C Ratio 0.61 0.61 0.61 0.41 0.16 0.16 0.61 0.10 0.10 0.41

Clearance Time (s) 5.1 5.5 5.5 5.5 5.1 5.1 5.5 5.1 5.1 5.5

Vehicle Extension (s) 3.0 3.5 3.5 3.0 3.0 3.0 3.5 3.0 3.0 3.0

Lane Grp Cap (vph) 361 2154 933 1358 262 544 949 186 196 655

v/s Ratio Prot c0.13 0.17 0.12 c0.12 0.02 c0.08

v/s Ratio Perm c0.38 0.03 0.35 0.13 0.08

v/c Ratio 0.83 0.27 0.05 0.85 0.74 0.75 0.22 0.19 0.72 0.19

Uniform Delay, d1 38.9 11.6 10.0 33.7 50.5 50.6 11.2 51.8 54.9 23.7

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 14.4 0.1 0.0 5.4 10.9 5.6 0.1 0.5 12.5 0.1

Delay (s) 53.4 11.7 10.0 39.1 61.4 56.2 11.3 52.3 67.4 23.8

Level of Service D B B D E E B D E C

Approach Delay (s) 24.6 39.1 41.0 38.8

Approach LOS C D D D

Intersection Summary

HCM Average Control Delay 35.7 HCM Level of Service D

HCM Volume to Capacity ratio 0.79

Actuated Cycle Length (s) 126.7 Sum of lost time (s) 15.3

Intersection Capacity Utilization 82.6% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

27: 238th St SW & Timber Ln 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 8 Synchro 7 -  Report

David Evans and Associates, Inc. Page 29

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Sign Control Stop Stop Stop

Volume (vph) 1 28 41 28 21 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 30 45 30 23 0

Direction, Lane # EB 1 NB 1 SB 1

Volume Total (vph) 32 75 23

Volume Left (vph) 1 45 0

Volume Right (vph) 30 0 0

Hadj (s) -0.54 0.15 0.03

Departure Headway (s) 3.6 4.1 4.1

Degree Utilization, x 0.03 0.09 0.03

Capacity (veh/h) 975 852 871

Control Delay (s) 6.7 7.5 7.2

Approach Delay (s) 6.7 7.5 7.2

Approach LOS A A A

Intersection Summary

Delay 7.3

HCM Level of Service A

Intersection Capacity Utilization 21.1% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 7 3 2 0 0 44 2 82 0 26 36 6

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 8 3 2 0 0 48 2 89 0 28 39 7

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 13 48 91 74

Volume Left (vph) 8 0 2 28

Volume Right (vph) 2 48 0 7

Hadj (s) 0.05 -0.57 0.04 0.06

Departure Headway (s) 4.4 3.7 4.1 4.2

Degree Utilization, x 0.02 0.05 0.10 0.09

Capacity (veh/h) 789 925 846 844

Control Delay (s) 7.4 6.9 7.6 7.6

Approach Delay (s) 7.4 6.9 7.6 7.6

Approach LOS A A A A

Intersection Summary

Delay 7.4

HCM Level of Service A

Intersection Capacity Utilization 24.4% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 0 3 2 0 7 1 77 0 23 47 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 0 3 2 0 8 1 84 0 25 51 0

Pedestrians 3

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 195 187 54 193 187 84 51 84

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 195 187 54 193 187 84 51 84

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 100 100 100 100 99 100 98

cM capacity (veh/h) 749 695 1010 752 695 976 1555 1513

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 4 10 85 76

Volume Left 1 2 1 25

Volume Right 3 8 0 0

cSH 929 915 1555 1513

Volume to Capacity 0.00 0.01 0.00 0.02

Queue Length 95th (ft) 0 1 0 1

Control Delay (s) 8.9 9.0 0.1 2.5

Lane LOS A A A A

Approach Delay (s) 8.9 9.0 0.1 2.5

Approach LOS A A

Intersection Summary

Average Delay 1.9

Intersection Capacity Utilization 21.4% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 144 4 5 9 7 15 9 162 1 12 300 307

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 5.0 5.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.94 1.00 1.00 1.00 0.92

Flt Protected 0.95 0.99 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 1718 1755 3536 1770 3233

Flt Permitted 0.76 0.93 0.40 1.00 0.95 1.00

Satd. Flow (perm) 1403 1617 741 3536 1770 3233

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 157 4 5 10 8 16 10 176 1 13 326 334

RTOR Reduction (vph) 0 1 0 0 13 0 0 0 0 0 73 0

Lane Group Flow (vph) 0 165 0 0 21 0 10 177 0 13 587 0

Confl. Peds. (#/hr) 2 2 4 2 2 4

Turn Type Perm Perm Perm Prot

Protected Phases 8 8 6 5 5 6

Permitted Phases 8 8 6

Actuated Green, G (s) 23.6 23.6 94.0 94.0 9.4 107.4

Effective Green, g (s) 23.6 23.6 94.0 94.0 9.4 107.4

Actuated g/C Ratio 0.17 0.17 0.67 0.67 0.07 0.77

Clearance Time (s) 4.0 4.0 5.0 5.0 4.0

Vehicle Extension (s) 3.5 3.5 2.5 2.5 2.0

Lane Grp Cap (vph) 237 273 498 2374 119 2480

v/s Ratio Prot 0.05 0.01 c0.18

v/s Ratio Perm c0.12 0.01 0.01

v/c Ratio 0.70 0.08 0.02 0.07 0.11 0.24

Uniform Delay, d1 54.8 49.0 7.7 8.0 61.4 4.6

Progression Factor 1.00 1.00 0.82 0.81 1.39 0.21

Incremental Delay, d2 8.9 0.1 0.1 0.1 0.1 0.0

Delay (s) 63.7 49.2 6.4 6.5 85.3 1.0

Level of Service E D A A F A

Approach Delay (s) 63.7 49.2 6.5 2.6

Approach LOS E D A A

Intersection Summary

HCM Average Control Delay 14.4 HCM Level of Service B

HCM Volume to Capacity ratio 0.32

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 40.2% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 6 18 92 12 7 2 49 101 14 87 1

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 7 20 100 13 8 2 53 110 15 95 1

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 131

pX, platoon unblocked 0.96 0.96 0.96 0.96 0.96 0.96

vC, conflicting volume 252 293 96 262 239 108 96 163

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 206 248 96 216 192 56 96 113

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 99 98 85 98 99 100 99

cM capacity (veh/h) 702 623 959 687 670 974 1498 1423

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 26 121 165 111

Volume Left 0 100 2 15

Volume Right 20 8 110 1

cSH 846 698 1498 1423

Volume to Capacity 0.03 0.17 0.00 0.01

Queue Length 95th (ft) 2 16 0 1

Control Delay (s) 9.4 11.2 0.1 1.1

Lane LOS A B A A

Approach Delay (s) 9.4 11.2 0.1 1.1

Approach LOS A B

Intersection Summary

Average Delay 4.1

Intersection Capacity Utilization 32.9% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 12 4 4 8 4 11 18 73 11 8 51 24

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 13 4 4 9 4 12 20 79 12 9 55 26

Pedestrians 2

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 224 216 70 219 223 85 82 91

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 224 216 70 219 223 85 82 91

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 98 99 100 99 99 99 99 99

cM capacity (veh/h) 708 669 990 719 663 974 1516 1504

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 22 25 111 90

Volume Left 13 9 20 9

Volume Right 4 12 12 26

cSH 742 808 1516 1504

Volume to Capacity 0.03 0.03 0.01 0.01

Queue Length 95th (ft) 2 2 1 0

Control Delay (s) 10.0 9.6 1.4 0.8

Lane LOS A A A A

Approach Delay (s) 10.0 9.6 1.4 0.8

Approach LOS A A

Intersection Summary

Average Delay 2.7

Intersection Capacity Utilization 19.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 98 610 0 1 592 60 1 0 8 94 1 115

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.6 4.6 4.6 4.6 5.5 5.5 5.5

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.99 0.88 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1769 3539 1770 3484 1609 1768 1564

Flt Permitted 0.24 1.00 0.27 1.00 0.99 0.75 1.00

Satd. Flow (perm) 451 3539 506 3484 1598 1398 1564

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 107 663 0 1 643 65 1 0 9 102 1 125

RTOR Reduction (vph) 0 0 0 0 14 0 0 4 0 0 57 0

Lane Group Flow (vph) 107 663 0 1 694 0 0 6 0 102 69 0

Confl. Peds. (#/hr) 1 1 2 1 1 2

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 21.8 21.8 21.8 21.8 38.1 38.1 38.1

Effective Green, g (s) 21.8 21.8 21.8 21.8 38.1 38.1 38.1

Actuated g/C Ratio 0.31 0.31 0.31 0.31 0.54 0.54 0.54

Clearance Time (s) 4.6 4.6 4.6 4.6 5.5 5.5 5.5

Vehicle Extension (s) 3.5 3.5 3.5 3.5 4.0 4.0 4.0

Lane Grp Cap (vph) 140 1102 158 1085 870 761 851

v/s Ratio Prot 0.19 0.20 0.04

v/s Ratio Perm c0.24 0.00 0.00 c0.07

v/c Ratio 0.76 0.60 0.01 0.64 0.01 0.13 0.08

Uniform Delay, d1 21.8 20.4 16.6 20.7 7.3 7.8 7.6

Progression Factor 0.69 0.73 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 16.4 0.7 0.0 1.3 0.0 0.4 0.2

Delay (s) 31.5 15.7 16.6 22.0 7.3 8.2 7.8

Level of Service C B B C A A A

Approach Delay (s) 17.8 22.0 7.3 8.0

Approach LOS B C A A

Intersection Summary

HCM Average Control Delay 18.2 HCM Level of Service B

HCM Volume to Capacity ratio 0.36

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.1

Intersection Capacity Utilization 58.2% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 35 437 147 144 455 83 131 200 80 195 366 27

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.96 1.00 0.98 1.00 0.96 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 3394 1770 3458 1770 3387 1770 3498

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1770 3394 1770 3458 1770 3387 1770 3498

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 38 475 160 157 495 90 142 217 87 212 398 29

RTOR Reduction (vph) 0 46 0 0 19 0 0 64 0 0 7 0

Lane Group Flow (vph) 38 589 0 157 566 0 142 240 0 212 420 0

Confl. Peds. (#/hr) 1 1 9 9

Turn Type Prot Prot Prot Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases

Actuated Green, G (s) 2.4 17.7 9.9 25.2 8.8 15.1 11.3 17.6

Effective Green, g (s) 2.4 17.7 9.9 25.2 8.8 15.1 11.3 17.6

Actuated g/C Ratio 0.03 0.25 0.14 0.36 0.13 0.22 0.16 0.25

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 61 858 250 1245 223 731 286 879

v/s Ratio Prot 0.02 c0.17 c0.09 0.16 0.08 0.07 c0.12 c0.12

v/s Ratio Perm

v/c Ratio 0.62 0.69 0.63 0.45 0.64 0.33 0.74 0.48

Uniform Delay, d1 33.4 23.6 28.3 17.1 29.1 23.2 28.0 22.3

Progression Factor 1.00 1.00 1.67 0.35 1.11 0.93 1.00 1.00

Incremental Delay, d2 18.1 2.3 4.6 0.2 5.8 1.2 9.9 1.9

Delay (s) 51.5 25.9 51.8 6.2 38.0 22.8 37.9 24.1

Level of Service D C D A D C D C

Approach Delay (s) 27.4 15.8 27.6 28.7

Approach LOS C B C C

Intersection Summary

HCM Average Control Delay 24.3 HCM Level of Service C

HCM Volume to Capacity ratio 0.59

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 58.7% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 0 0 430 0 0 0 0 0 1028 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3

Lane Util. Factor 0.95 0.95

Frt 1.00 1.00

Flt Protected 1.00 1.00

Satd. Flow (prot) 3539 3539

Flt Permitted 1.00 1.00

Satd. Flow (perm) 3539 3539

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 0 0 0 467 0 0 0 0 0 1117 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 0 0 0 467 0 0 0 0 0 1117 0

Turn Type

Protected Phases 6 4

Permitted Phases

Actuated Green, G (s) 69.0 60.4

Effective Green, g (s) 69.0 60.4

Actuated g/C Ratio 0.49 0.43

Clearance Time (s) 5.3 5.3

Vehicle Extension (s) 5.0 5.0

Lane Grp Cap (vph) 1744 1527

v/s Ratio Prot c0.13 c0.32

v/s Ratio Perm

v/c Ratio 0.27 0.73

Uniform Delay, d1 20.7 33.1

Progression Factor 0.64 1.00

Incremental Delay, d2 0.4 2.2

Delay (s) 13.7 35.3

Level of Service B D

Approach Delay (s) 0.0 13.7 0.0 35.3

Approach LOS A B A D

Intersection Summary

HCM Average Control Delay 28.9 HCM Level of Service C

HCM Volume to Capacity ratio 0.48

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.6

Intersection Capacity Utilization 47.3% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 0 524 0 0 1047 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3

Lane Util. Factor 0.95 0.97

Frt 1.00 1.00

Flt Protected 1.00 0.95

Satd. Flow (prot) 3539 3433

Flt Permitted 1.00 0.95

Satd. Flow (perm) 3539 3433

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 570 0 0 1138 0

RTOR Reduction (vph) 0 0 0 0 156 0

Lane Group Flow (vph) 0 570 0 0 982 0

Turn Type

Protected Phases 2 4

Permitted Phases

Actuated Green, G (s) 75.4 54.0

Effective Green, g (s) 75.4 54.0

Actuated g/C Ratio 0.54 0.39

Clearance Time (s) 5.3 5.3

Vehicle Extension (s) 5.0 5.0

Lane Grp Cap (vph) 1906 1324

v/s Ratio Prot c0.16 c0.29

v/s Ratio Perm

v/c Ratio 0.30 0.74

Uniform Delay, d1 17.8 37.0

Progression Factor 0.54 0.08

Incremental Delay, d2 0.4 2.4

Delay (s) 10.0 5.3

Level of Service A A

Approach Delay (s) 10.0 0.0 5.3

Approach LOS A A A

Intersection Summary

HCM Average Control Delay 6.8 HCM Level of Service A

HCM Volume to Capacity ratio 0.48

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.6

Intersection Capacity Utilization 53.2% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 9 1430 134 148 773 51 26 47 160 182 285 45

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.6 5.3 4.6 5.3 4.6 5.0 5.0 4.6 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3486 1770 3502 1770 1803 1562 1770 1863 1560

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3486 1770 3502 1770 1803 1562 1770 1863 1560

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 10 1554 146 161 840 55 28 51 174 198 310 49

RTOR Reduction (vph) 0 5 0 0 3 0 0 0 85 0 0 22

Lane Group Flow (vph) 10 1695 0 161 892 0 28 51 89 198 310 27

Confl. Peds. (#/hr) 1 2 2 1 2 1 1 2

Bus Blockages (#/hr) 0 0 0 0 0 0 0 8 0 0 0 0

Turn Type Prot Prot Prot Perm Prot Perm

Protected Phases 5 2 1 6 3 8 7 4

Permitted Phases 8 4

Actuated Green, G (s) 1.4 63.5 21.1 83.2 3.8 21.5 21.5 14.4 32.1 32.1

Effective Green, g (s) 1.4 63.5 21.1 83.2 3.8 21.5 21.5 14.4 32.1 32.1

Actuated g/C Ratio 0.01 0.45 0.15 0.59 0.03 0.15 0.15 0.10 0.23 0.23

Clearance Time (s) 4.6 5.3 4.6 5.3 4.6 5.0 5.0 4.6 5.0 5.0

Vehicle Extension (s) 2.5 5.0 2.5 5.0 2.5 5.0 5.0 3.0 5.0 5.0

Lane Grp Cap (vph) 18 1581 267 2081 48 277 240 182 427 358

v/s Ratio Prot 0.01 c0.49 c0.09 0.25 0.02 0.03 c0.11 c0.17

v/s Ratio Perm 0.06 0.02

v/c Ratio 0.56 1.07 0.60 0.43 0.58 0.18 0.37 1.09 0.73 0.07

Uniform Delay, d1 69.0 38.2 55.5 15.5 67.3 51.6 53.2 62.8 49.9 42.3

Progression Factor 1.25 0.66 0.97 0.84 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 24.4 43.9 3.1 0.6 14.1 0.7 2.0 92.1 7.4 0.2

Delay (s) 110.8 69.0 56.7 13.6 81.4 52.3 55.2 154.9 57.3 42.5

Level of Service F E E B F D E F E D

Approach Delay (s) 69.2 20.2 57.5 90.7

Approach LOS E C E F

Intersection Summary

HCM Average Control Delay 57.3 HCM Level of Service E

HCM Volume to Capacity ratio 0.91

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 14.5

Intersection Capacity Utilization 86.3% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 0 1109 885 0 285 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3 5.0

Lane Util. Factor 0.95 0.95 0.97

Frpb, ped/bikes 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 1.00 1.00

Flt Protected 1.00 1.00 0.95

Satd. Flow (prot) 3539 3539 3433

Flt Permitted 1.00 1.00 0.95

Satd. Flow (perm) 3539 3539 3433

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 1205 962 0 310 0

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 0 1205 962 0 310 0

Confl. Peds. (#/hr) 1

Turn Type

Protected Phases 2 6 4

Permitted Phases

Actuated Green, G (s) 48.0 48.0 11.7

Effective Green, g (s) 48.0 48.0 11.7

Actuated g/C Ratio 0.69 0.69 0.17

Clearance Time (s) 5.3 5.3 5.0

Vehicle Extension (s) 5.0 5.0 3.0

Lane Grp Cap (vph) 2427 2427 574

v/s Ratio Prot c0.34 0.27 c0.09

v/s Ratio Perm

v/c Ratio 0.50 0.40 0.54

Uniform Delay, d1 5.2 4.7 26.7

Progression Factor 0.76 1.00 1.00

Incremental Delay, d2 0.2 0.5 1.0

Delay (s) 4.2 5.2 27.7

Level of Service A A C

Approach Delay (s) 4.2 5.2 27.7

Approach LOS A A C

Intersection Summary

HCM Average Control Delay 7.5 HCM Level of Service A

HCM Volume to Capacity ratio 0.51

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.3

Intersection Capacity Utilization 47.4% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 71 53 13 596 1739 45

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 77 58 14 648 1890 49

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 2242 945 1939

vC1, stage 1 conf vol 1890

vC2, stage 2 conf vol 352

vCu, unblocked vol 2242 945 1939

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s) 5.8

tF (s) 3.5 3.3 2.2

p0 queue free % 24 78 95

cM capacity (veh/h) 101 263 299

Direction, Lane # EB 1 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3

Volume Total 135 14 324 324 945 945 49

Volume Left 77 14 0 0 0 0 0

Volume Right 58 0 0 0 0 0 49

cSH 137 299 1700 1700 1700 1700 1700

Volume to Capacity 0.98 0.05 0.19 0.19 0.56 0.56 0.03

Queue Length 95th (ft) 174 4 0 0 0 0 0

Control Delay (s) 134.7 17.6 0.0 0.0 0.0 0.0 0.0

Lane LOS F C

Approach Delay (s) 134.7 0.4 0.0

Approach LOS F

Intersection Summary

Average Delay 6.7

Intersection Capacity Utilization 61.9% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 135 352 73 180 144 76 15 349 111 126 1366 191

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 11 11 11 11 11 11 13 15 11 13

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.98 1.00 1.00 0.97 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3434 1711 3421 1508 1711 3421 1588 1947 3421 1583

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3434 1711 3421 1508 1711 3421 1588 1947 3421 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 147 383 79 196 157 83 16 379 121 137 1485 208

RTOR Reduction (vph) 0 13 0 0 0 68 0 0 66 0 0 41

Lane Group Flow (vph) 147 449 0 196 157 15 16 379 55 137 1485 167

Confl. Peds. (#/hr) 2 9 9 2 12 12 12 12

Turn Type Prot Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 15.5 22.6 17.6 24.7 24.7 2.8 63.8 63.8 14.0 75.0 75.0

Effective Green, g (s) 15.5 22.6 17.6 24.7 24.7 2.8 63.8 63.8 14.0 75.0 75.0

Actuated g/C Ratio 0.11 0.16 0.13 0.18 0.18 0.02 0.46 0.46 0.10 0.54 0.54

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 3.0 2.0 2.0 2.5 3.5 3.5 2.5 3.5 3.5

Lane Grp Cap (vph) 196 554 215 604 266 34 1559 724 195 1833 848

v/s Ratio Prot 0.08 c0.13 c0.11 0.05 0.01 0.11 c0.07 c0.43

v/s Ratio Perm 0.01 0.03 0.11

v/c Ratio 0.75 0.81 0.91 0.26 0.06 0.47 0.24 0.08 0.70 0.81 0.20

Uniform Delay, d1 60.4 56.6 60.4 49.8 47.9 67.9 23.3 21.5 61.0 26.7 16.9

Progression Factor 1.00 0.99 0.63 0.88 2.53 1.06 0.78 0.39 1.00 1.00 1.00

Incremental Delay, d2 13.3 8.1 37.5 0.1 0.0 7.2 0.4 0.2 10.1 4.0 0.5

Delay (s) 73.5 64.3 75.3 43.8 121.5 78.9 18.6 8.5 71.1 30.7 17.4

Level of Service E E E D F E B A E C B

Approach Delay (s) 66.5 72.8 18.1 32.2

Approach LOS E E B C

Intersection Summary

HCM Average Control Delay 41.4 HCM Level of Service D

HCM Volume to Capacity ratio 0.84

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 22.0

Intersection Capacity Utilization 85.5% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR WBR2 NBL2 NBL NBT NBR SBL

Lane Configurations

Volume (vph) 69 343 672 113 188 36 18 227 31 402 43 51

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00

Frt 1.00 1.00 0.85 1.00 0.97 1.00 1.00 0.85 1.00

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Satd. Flow (prot) 1593 3185 1425 1593 3078 1593 3185 1425 1593

Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Satd. Flow (perm) 1593 3185 1425 1593 3078 1593 3185 1425 1593

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 75 373 730 123 204 39 20 247 34 437 47 55

RTOR Reduction (vph) 0 0 134 0 4 0 0 0 0 0 26 0

Lane Group Flow (vph) 75 373 596 123 259 0 0 0 281 437 21 55

Turn Type Prot Perm Prot Prot Prot Perm Prot

Protected Phases 7 4 3 8 5 5 2 1

Permitted Phases 4 2

Actuated Green, G (s) 10.6 40.0 40.0 8.0 37.4 17.0 62.7 62.7 7.3

Effective Green, g (s) 10.6 40.0 40.0 8.0 37.4 17.0 62.7 62.7 7.3

Actuated g/C Ratio 0.08 0.29 0.29 0.06 0.27 0.12 0.45 0.45 0.05

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 2.0 6.0 6.0 2.0

Lane Grp Cap (vph) 121 910 407 91 822 193 1426 638 83

v/s Ratio Prot 0.05 0.12 c0.08 0.08 c0.18 0.14 0.03

v/s Ratio Perm c0.42 0.01

v/c Ratio 0.62 0.41 1.46 1.35 0.31 1.46 0.31 0.03 0.66

Uniform Delay, d1 62.7 40.5 50.0 66.0 41.0 61.5 24.7 21.7 65.1

Progression Factor 0.80 1.10 1.27 0.95 1.06 0.87 0.69 0.53 1.14

Incremental Delay, d2 8.6 0.3 221.0 213.4 0.2 229.9 0.5 0.1 11.3

Delay (s) 58.9 44.9 284.4 275.9 43.8 283.4 17.5 11.6 85.5

Level of Service E D F F D F B B F

Approach Delay (s) 194.2 117.7 114.8

Approach LOS F F F

Intersection Summary

HCM Average Control Delay 166.4 HCM Level of Service F

HCM Volume to Capacity ratio 1.40

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 22.0

Intersection Capacity Utilization 112.9% ICU Level of Service H

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBT SBR SBR2 SER2

Lane Configurations

Volume (vph) 1484 76 7 0

Ideal Flow (vphpl) 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0

Lane Util. Factor 0.95 1.00

Frt 1.00 0.85

Flt Protected 1.00 1.00

Satd. Flow (prot) 3185 1425

Flt Permitted 1.00 1.00

Satd. Flow (perm) 3185 1425

Peak-hour factor, PHF 0.92 0.92 0.92 0.92

Adj. Flow (vph) 1613 83 8 0

RTOR Reduction (vph) 0 2 0 0

Lane Group Flow (vph) 1613 89 0 0

Turn Type Prot custom

Protected Phases 6 6

Permitted Phases 4

Actuated Green, G (s) 53.0 53.0

Effective Green, g (s) 53.0 53.0

Actuated g/C Ratio 0.38 0.38

Clearance Time (s) 5.0 5.0

Vehicle Extension (s) 4.0 4.0

Lane Grp Cap (vph) 1206 539

v/s Ratio Prot c0.51 0.06

v/s Ratio Perm

v/c Ratio 1.34 0.16

Uniform Delay, d1 43.5 28.8

Progression Factor 0.85 0.70

Incremental Delay, d2 156.3 0.5

Delay (s) 193.3 20.7

Level of Service F C

Approach Delay (s) 181.0

Approach LOS F

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 34 266 59 354 207 207 15 525 123 309 1840 36

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 6.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 0.97 0.95 1.00 1.00 0.95 1.00 0.97 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.97 1.00 1.00 0.98 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 2975 3090 3079 1387 1593 3079 1395 3090 3079 1403

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1593 2975 3090 3079 1387 1593 3079 1395 3090 3079 1403

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 37 289 64 385 225 225 16 571 134 336 2000 39

RTOR Reduction (vph) 0 14 0 0 0 178 0 0 57 0 0 17

Lane Group Flow (vph) 37 339 0 385 225 47 16 571 77 336 2000 22

Confl. Peds. (#/hr) 12 18 18 12 2 9 9 2

Turn Type Prot Prot Perm Prot pm+ov Prot Perm

Protected Phases 7 4 3 8 5 2 3 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 5.6 23.0 12.0 29.4 29.4 2.4 64.4 76.4 18.6 80.6 80.6

Effective Green, g (s) 5.6 23.0 12.0 29.4 29.4 2.4 64.4 76.4 18.6 80.6 80.6

Actuated g/C Ratio 0.04 0.16 0.09 0.21 0.21 0.02 0.46 0.55 0.13 0.58 0.58

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 6.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.5 3.5 3.5 1.5 4.0 3.5 1.5 4.0 4.0

Lane Grp Cap (vph) 64 489 265 647 291 27 1416 761 411 1773 808

v/s Ratio Prot 0.02 c0.11 c0.12 0.07 0.01 0.19 0.01 c0.11 c0.65

v/s Ratio Perm 0.03 0.05 0.02

v/c Ratio 0.58 0.69 1.45 0.35 0.16 0.59 0.40 0.10 0.82 1.13 0.03

Uniform Delay, d1 66.0 55.2 64.0 47.1 45.2 68.3 25.1 15.3 59.0 29.7 12.8

Progression Factor 1.09 0.81 0.67 0.80 1.82 1.00 0.96 1.89 1.11 0.79 0.30

Incremental Delay, d2 12.0 4.2 223.4 0.4 0.3 20.6 0.8 0.1 1.1 58.4 0.0

Delay (s) 84.3 49.1 266.5 38.0 82.8 88.7 24.9 29.0 66.6 81.7 3.9

Level of Service F D F D F F C C E F A

Approach Delay (s) 52.4 155.4 27.1 78.3

Approach LOS D F C E

Intersection Summary

HCM Average Control Delay 82.3 HCM Level of Service F

HCM Volume to Capacity ratio 1.09

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 22.0

Intersection Capacity Utilization 107.3% ICU Level of Service G

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 91 26 137 13 49 4 173 628 6 11 2052 257

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 4.0 6.0 4.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 0.97 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.98 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.87 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1587 1393 1590 1601 3090 3079 1351 1593 3079 1394

Flt Permitted 0.57 1.00 0.38 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 954 1393 640 1601 3090 3079 1351 1593 3079 1394

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 99 28 149 14 53 4 188 683 7 12 2230 279

RTOR Reduction (vph) 0 105 0 0 3 0 0 0 2 0 0 54

Lane Group Flow (vph) 99 72 0 14 54 0 188 683 5 12 2230 225

Confl. Peds. (#/hr) 5 5 5 5 4 6 6 4

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 19.1 14.5 13.1 11.5 7.0 101.2 101.2 2.7 96.9 96.9

Effective Green, g (s) 19.1 14.5 13.1 11.5 7.0 101.2 101.2 2.7 96.9 96.9

Actuated g/C Ratio 0.14 0.10 0.09 0.08 0.05 0.72 0.72 0.02 0.69 0.69

Clearance Time (s) 4.0 6.0 4.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 2.0 3.0 2.0 2.0 3.0 3.0 2.0 3.0 3.0

Lane Grp Cap (vph) 151 144 71 132 155 2226 977 31 2131 965

v/s Ratio Prot c0.02 0.05 0.00 0.03 c0.06 c0.22 0.01 c0.72

v/s Ratio Perm c0.07 0.02 0.00 0.16

v/c Ratio 0.66 0.50 0.20 0.41 1.21 0.31 0.01 0.39 1.05 0.23

Uniform Delay, d1 57.1 59.3 58.1 61.0 66.5 6.9 5.4 67.8 21.5 7.9

Progression Factor 1.05 1.25 1.00 1.00 0.92 0.55 0.54 1.01 0.53 0.81

Incremental Delay, d2 9.8 1.0 1.4 0.8 138.4 0.3 0.0 1.3 27.3 0.3

Delay (s) 69.5 74.9 59.5 61.8 199.8 4.1 2.9 69.6 38.9 6.7

Level of Service E E E E F A A E D A

Approach Delay (s) 72.9 61.3 46.0 35.4

Approach LOS E E D D

Intersection Summary

HCM Average Control Delay 41.2 HCM Level of Service D

HCM Volume to Capacity ratio 1.03

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 23.0

Intersection Capacity Utilization 96.1% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 156 122 32 140 170 154 17 503 56 101 1683 5

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.97 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 0.98 1.00 1.00 0.97 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 3090 1676 1402 1593 3185 1402 1593 3185 1384 1593 3185 1398

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 3090 1676 1402 1593 3185 1402 1593 3185 1384 1593 3185 1398

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 170 133 35 152 185 167 18 547 61 110 1829 5

RTOR Reduction (vph) 0 0 31 0 0 146 0 0 27 0 0 1

Lane Group Flow (vph) 170 133 4 152 185 21 18 547 34 110 1829 4

Confl. Peds. (#/hr) 3 3 3 3 4 3 3 4

Turn Type Prot Perm Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 9.7 15.5 15.5 12.0 17.8 17.8 2.4 79.1 79.1 13.4 90.1 90.1

Effective Green, g (s) 9.7 15.5 15.5 12.0 17.8 17.8 2.4 79.1 79.1 13.4 90.1 90.1

Actuated g/C Ratio 0.07 0.11 0.11 0.09 0.13 0.13 0.02 0.56 0.56 0.10 0.64 0.64

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 3.0 3.0 2.0 3.0 3.0

Lane Grp Cap (vph) 214 186 155 137 405 178 27 1800 782 152 2050 900

v/s Ratio Prot 0.06 c0.08 c0.10 0.06 0.01 0.17 c0.07 c0.57

v/s Ratio Perm 0.00 0.02 0.02 0.00

v/c Ratio 0.79 0.72 0.03 1.11 0.46 0.12 0.67 0.30 0.04 0.72 0.89 0.00

Uniform Delay, d1 64.2 60.1 55.5 64.0 56.6 54.2 68.4 16.0 13.6 61.5 20.9 8.9

Progression Factor 1.08 0.90 0.79 1.00 1.00 1.00 1.53 0.30 0.10 1.24 0.57 0.92

Incremental Delay, d2 17.0 10.3 0.0 109.3 0.3 0.1 32.8 0.4 0.1 3.8 1.9 0.0

Delay (s) 86.2 64.5 43.9 173.3 56.9 54.3 137.2 5.1 1.4 80.3 13.7 8.2

Level of Service F E D F E D F A A F B A

Approach Delay (s) 73.3 91.1 8.5 17.5

Approach LOS E F A B

Intersection Summary

HCM Average Control Delay 32.2 HCM Level of Service C

HCM Volume to Capacity ratio 0.90

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 89.9% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 56 493 58 229 362 148 45 441 152 534 1274 55

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.98 1.00 1.00 0.97 1.00 1.00 0.96

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3468 1770 3539 1551 1770 3539 1532 1770 3539 1527

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3468 1770 3539 1551 1770 3539 1532 1770 3539 1527

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 61 536 63 249 393 161 49 479 165 580 1385 60

RTOR Reduction (vph) 0 6 0 0 0 116 0 0 119 0 0 27

Lane Group Flow (vph) 61 593 0 249 393 45 49 479 46 580 1385 33

Confl. Peds. (#/hr) 6 19 19 6 12 13 13 12

Turn Type Prot Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 7.7 26.6 20.0 38.9 38.9 5.6 26.3 26.3 47.1 67.8 67.8

Effective Green, g (s) 7.7 26.6 20.0 38.9 38.9 5.6 26.3 26.3 47.1 67.8 67.8

Actuated g/C Ratio 0.06 0.19 0.14 0.28 0.28 0.04 0.19 0.19 0.34 0.48 0.48

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 4.0 2.0 2.0 2.0 6.0 6.0 5.0 6.0 6.0

Lane Grp Cap (vph) 97 659 253 983 431 71 665 288 595 1714 740

v/s Ratio Prot 0.03 c0.17 c0.14 0.11 0.03 0.14 c0.33 c0.39

v/s Ratio Perm 0.03 0.03 0.02

v/c Ratio 0.63 0.90 0.98 0.40 0.10 0.69 0.72 0.16 0.97 0.81 0.04

Uniform Delay, d1 64.8 55.4 59.8 41.1 37.6 66.3 53.4 47.6 45.9 30.6 19.0

Progression Factor 0.99 0.90 1.00 1.00 1.00 1.47 0.80 1.51 0.89 0.53 0.23

Incremental Delay, d2 11.3 14.2 51.9 0.1 0.0 20.0 6.4 1.2 19.6 2.0 0.1

Delay (s) 75.4 64.1 111.7 41.2 37.6 117.3 49.2 73.2 60.3 18.1 4.4

Level of Service E E F D D F D E E B A

Approach Delay (s) 65.2 62.3 59.8 29.8

Approach LOS E E E C

Intersection Summary

HCM Average Control Delay 46.6 HCM Level of Service D

HCM Volume to Capacity ratio 0.90

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 99.1% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 73 475 76 176 318 70 33 452 139 129 1308 74

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.98 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.97 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1770 3454 1770 3396 1770 3539 1556 1770 3502

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1770 3454 1770 3396 1770 3539 1556 1770 3502

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 79 516 83 191 346 76 36 491 151 140 1422 80

RTOR Reduction (vph) 0 9 0 0 14 0 0 0 83 0 3 0

Lane Group Flow (vph) 79 590 0 191 408 0 36 491 68 140 1499 0

Confl. Peds. (#/hr) 25 5 5 25 14 2 2 14

Turn Type Prot Prot Prot Perm Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 2

Actuated Green, G (s) 10.5 27.0 18.3 34.8 4.4 63.1 63.1 15.6 74.3

Effective Green, g (s) 10.5 27.0 18.3 34.8 4.4 63.1 63.1 15.6 74.3

Actuated g/C Ratio 0.08 0.19 0.13 0.25 0.03 0.45 0.45 0.11 0.53

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 133 666 231 844 56 1595 701 197 1859

v/s Ratio Prot 0.04 c0.17 c0.11 0.12 0.02 0.14 c0.08 c0.43

v/s Ratio Perm 0.04

v/c Ratio 0.59 0.89 0.83 0.48 0.64 0.31 0.10 0.71 0.81

Uniform Delay, d1 62.7 55.0 59.3 44.9 67.0 24.5 22.1 60.0 27.0

Progression Factor 1.00 1.00 0.92 0.89 1.00 1.00 1.00 1.46 0.41

Incremental Delay, d2 6.9 13.5 19.6 0.4 22.5 0.5 0.3 6.4 2.1

Delay (s) 69.6 68.5 74.3 40.3 89.6 25.0 22.4 93.9 13.1

Level of Service E E E D F C C F B

Approach Delay (s) 68.6 50.9 27.9 20.0

Approach LOS E D C C

Intersection Summary

HCM Average Control Delay 35.9 HCM Level of Service D

HCM Volume to Capacity ratio 0.83

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 80.6% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 466 625 259 669 0 0 0 0 86 2 350

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 11 11 12 12 12 12 12 11 12

Total Lost time (s) 5.0 5.0 4.6 5.0 5.0 5.0

Lane Util. Factor 0.91 1.00 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 0.97 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 4916 1534 1711 3421 1717 1583

Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 4916 1534 1711 3421 1717 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 507 679 282 727 0 0 0 0 93 2 380

RTOR Reduction (vph) 0 0 378 0 0 0 0 0 0 0 0 282

Lane Group Flow (vph) 0 507 301 282 727 0 0 0 0 0 95 98

Confl. Peds. (#/hr) 5 4

Turn Type Perm Prot Perm Perm

Protected Phases 2 1 6 4

Permitted Phases 2 4 4

Actuated Green, G (s) 62.0 62.0 27.2 33.9 36.2 36.2

Effective Green, g (s) 62.0 62.0 27.2 33.9 36.2 36.2

Actuated g/C Ratio 0.44 0.44 0.19 0.24 0.26 0.26

Clearance Time (s) 5.0 5.0 4.6 5.0 5.0 5.0

Vehicle Extension (s) 4.0 4.0 4.5 4.0 5.0 5.0

Lane Grp Cap (vph) 2177 679 332 828 444 409

v/s Ratio Prot 0.10 0.16 c0.21

v/s Ratio Perm c0.20 0.06 c0.06

v/c Ratio 0.23 0.44 0.85 0.88 0.21 0.24

Uniform Delay, d1 24.2 27.0 54.4 51.1 40.7 41.0

Progression Factor 0.94 2.48 0.46 0.50 1.00 1.00

Incremental Delay, d2 0.2 1.9 13.5 7.4 0.5 0.6

Delay (s) 23.0 68.9 38.7 33.1 41.2 41.7

Level of Service C E D C D D

Approach Delay (s) 49.3 34.6 0.0 41.6

Approach LOS D C A D

Intersection Summary

HCM Average Control Delay 42.4 HCM Level of Service D

HCM Volume to Capacity ratio 0.49

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 101.0% ICU Level of Service G

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

48: N 130th St & 5th Ave NE 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 8 Synchro 7 -  Report

David Evans and Associates, Inc. Page 51

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 212 436 52 0 290 104 287 117 220 110 215 32

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 0.95 0.95 1.00 0.91 0.91 0.91 0.91

Frpb, ped/bikes 1.00 1.00 0.99 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.99 1.00 0.85 1.00 0.92 1.00 0.98

Flt Protected 0.99 1.00 1.00 0.95 0.99 0.95 1.00

Satd. Flow (prot) 3442 3539 1560 1610 3067 1610 3314

Flt Permitted 0.74 1.00 1.00 0.95 0.99 0.95 1.00

Satd. Flow (perm) 2592 3539 1560 1610 3067 1610 3314

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 230 474 57 0 315 113 312 127 239 120 234 35

RTOR Reduction (vph) 0 9 0 0 0 71 0 184 0 0 15 0

Lane Group Flow (vph) 0 752 0 0 315 42 234 260 0 108 266 0

Confl. Peds. (#/hr) 2 2 2 2 2 1 1 2

Turn Type Perm Perm Split Split

Protected Phases 4 8 2 2 6 6

Permitted Phases 4 8

Actuated Green, G (s) 26.0 26.0 26.0 16.0 16.0 16.0 16.0

Effective Green, g (s) 26.0 26.0 26.0 16.0 16.0 16.0 16.0

Actuated g/C Ratio 0.37 0.37 0.37 0.23 0.23 0.23 0.23

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 963 1314 579 368 701 368 757

v/s Ratio Prot 0.09 c0.15 0.08 0.07 c0.08

v/s Ratio Perm c0.29 0.03

v/c Ratio 0.78 0.24 0.07 0.64 0.37 0.29 0.35

Uniform Delay, d1 19.5 15.2 14.2 24.4 22.8 22.3 22.6

Progression Factor 0.84 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 4.6 0.4 0.2 8.1 1.5 2.0 1.3

Delay (s) 21.0 15.6 14.5 32.5 24.3 24.3 23.9

Level of Service C B B C C C C

Approach Delay (s) 21.0 15.3 27.1 24.0

Approach LOS C B C C

Intersection Summary

HCM Average Control Delay 22.3 HCM Level of Service C

HCM Volume to Capacity ratio 0.62

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 73.2% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

49: NW 200th St & 8th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 8 Synchro 7 -  Report

David Evans and Associates, Inc. Page 52

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 17 7 125 3 9 1 72 203 0 3 284 32

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 18 8 136 3 10 1 78 221 0 3 309 35

Pedestrians 3 2 15

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 719 715 344 866 732 223 346 223

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 719 715 344 866 732 223 346 223

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 94 98 80 98 97 100 94 100

cM capacity (veh/h) 317 331 688 201 324 816 1209 1344

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 162 14 299 347

Volume Left 18 3 78 3

Volume Right 136 1 0 35

cSH 581 296 1209 1344

Volume to Capacity 0.28 0.05 0.06 0.00

Queue Length 95th (ft) 28 4 5 0

Control Delay (s) 13.6 17.8 2.6 0.1

Lane LOS B C A A

Approach Delay (s) 13.6 17.8 2.6 0.1

Approach LOS B C

Intersection Summary

Average Delay 4.0

Intersection Capacity Utilization 54.0% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

50: NW 200th St & 3rd Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 8 Synchro 7 -  Report

David Evans and Associates, Inc. Page 53

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 11 4 61 7 22 2 82 69 33 251 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 12 4 66 8 24 2 89 75 36 273 0

Pedestrians 6 1 2

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 1 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 511 520 279 487 483 130 279 165

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 511 520 279 487 483 130 279 165

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 97 99 86 98 97 100 97

cM capacity (veh/h) 441 445 756 466 468 918 1277 1412

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 17 98 166 309

Volume Left 1 66 2 36

Volume Right 4 24 75 0

cSH 496 530 1277 1412

Volume to Capacity 0.04 0.18 0.00 0.03

Queue Length 95th (ft) 3 17 0 2

Control Delay (s) 12.5 13.3 0.1 1.1

Lane LOS B B A A

Approach Delay (s) 12.5 13.3 0.1 1.1

Approach LOS B B

Intersection Summary

Average Delay 3.2

Intersection Capacity Utilization 45.8% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

51: NW 200th St & Fremont Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 8 Synchro 7 -  Report

David Evans and Associates, Inc. Page 54

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 8 76 23 13 33 12 26 76 29 15 233 23

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 9 83 25 14 36 13 28 83 32 16 253 25

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 116 63 142 295

Volume Left (vph) 9 14 28 16

Volume Right (vph) 25 13 32 25

Hadj (s) -0.08 -0.05 -0.06 -0.01

Departure Headway (s) 4.9 5.1 4.7 4.5

Degree Utilization, x 0.16 0.09 0.18 0.37

Capacity (veh/h) 663 639 730 759

Control Delay (s) 8.9 8.5 8.7 10.2

Approach Delay (s) 8.9 8.5 8.7 10.2

Approach LOS A A A B

Intersection Summary

Delay 9.4

HCM Level of Service A

Intersection Capacity Utilization 29.5% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

52: N 200th St & SR 99 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 8 Synchro 7 -  Report

David Evans and Associates, Inc. Page 55

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 44 137 33 73 48 31 17 438 52 48 1663 42

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.98 1.00 1.00 0.91

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.94 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1758 1741 1765 1677 1770 3421 1547 1770 3421 1438

Flt Permitted 0.60 1.00 0.42 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1108 1741 775 1677 1770 3421 1547 1770 3421 1438

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 48 149 36 79 52 34 18 476 57 52 1808 46

RTOR Reduction (vph) 0 7 0 0 18 0 0 0 22 0 0 16

Lane Group Flow (vph) 48 178 0 79 68 0 18 476 35 52 1808 30

Confl. Peds. (#/hr) 9 6 6 9 21 1 1 21

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 29.0 21.0 25.0 19.0 2.4 85.8 85.8 7.2 90.6 90.6

Effective Green, g (s) 29.0 21.0 25.0 19.0 2.4 85.8 85.8 7.2 90.6 90.6

Actuated g/C Ratio 0.21 0.15 0.18 0.14 0.02 0.61 0.61 0.05 0.65 0.65

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 3.5 3.0 3.5 2.0 4.0 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 267 261 181 228 30 2097 948 91 2214 931

v/s Ratio Prot 0.01 c0.10 c0.02 0.04 0.01 0.14 c0.03 c0.53

v/s Ratio Perm 0.03 0.06 0.02 0.02

v/c Ratio 0.18 0.68 0.44 0.30 0.60 0.23 0.04 0.57 0.82 0.03

Uniform Delay, d1 45.3 56.3 49.6 54.5 68.3 12.2 10.7 64.9 18.5 8.9

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.21 0.33 0.13

Incremental Delay, d2 0.1 7.4 1.7 0.9 19.6 0.3 0.1 6.8 2.4 0.0

Delay (s) 45.4 63.8 51.3 55.4 88.0 12.4 10.8 85.1 8.5 1.2

Level of Service D E D E F B B F A A

Approach Delay (s) 60.0 53.4 14.7 10.4

Approach LOS E D B B

Intersection Summary

HCM Average Control Delay 17.8 HCM Level of Service B

HCM Volume to Capacity ratio 0.75

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 77.2% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

53: NW 195th St & 8th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 8 Synchro 7 -  Report

David Evans and Associates, Inc. Page 56

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 0 3 42 0 36 0 193 110 60 367 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 0 3 46 0 39 0 210 120 65 399 0

Pedestrians 4 4

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 842 863 407 806 803 270 403 329

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 842 863 407 806 803 270 403 329

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 100 99 84 100 95 100 95

cM capacity (veh/h) 257 276 640 285 299 769 1152 1230

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 4 85 329 464

Volume Left 1 46 0 65

Volume Right 3 39 120 0

cSH 466 402 1152 1230

Volume to Capacity 0.01 0.21 0.00 0.05

Queue Length 95th (ft) 1 20 0 4

Control Delay (s) 12.8 16.3 0.0 1.6

Lane LOS B C A

Approach Delay (s) 12.8 16.3 0.0 1.6

Approach LOS B C

Intersection Summary

Average Delay 2.5

Intersection Capacity Utilization 58.4% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

54: NW 195th St & 3rd Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 8 Synchro 7 -  Report

David Evans and Associates, Inc. Page 57

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 43 95 53 49 48 28 20 118 23 92 279 21

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 47 103 58 53 52 30 22 128 25 100 303 23

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 208 136 175 426

Volume Left (vph) 47 53 22 100

Volume Right (vph) 58 30 25 23

Hadj (s) -0.09 -0.02 -0.03 0.05

Departure Headway (s) 5.7 5.9 5.6 5.3

Degree Utilization, x 0.33 0.22 0.27 0.62

Capacity (veh/h) 556 531 579 654

Control Delay (s) 11.5 10.7 10.7 16.6

Approach Delay (s) 11.5 10.7 10.7 16.6

Approach LOS B B B C

Intersection Summary

Delay 13.5

HCM Level of Service B

Intersection Capacity Utilization 53.0% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

55: NW 195th St & Fremont Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 8 Synchro 7 -  Report

David Evans and Associates, Inc. Page 58

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 88 70 101 49 78 11 65 115 8 14 321 87

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 96 76 110 53 85 12 71 125 9 15 349 95

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 282 150 204 459

Volume Left (vph) 96 53 71 15

Volume Right (vph) 110 12 9 95

Hadj (s) -0.13 0.06 0.08 -0.08

Departure Headway (s) 6.1 6.6 6.3 5.6

Degree Utilization, x 0.48 0.27 0.36 0.72

Capacity (veh/h) 534 465 515 616

Control Delay (s) 14.5 12.1 12.7 21.6

Approach Delay (s) 14.5 12.1 12.7 21.6

Approach LOS B B B C

Intersection Summary

Delay 16.8

HCM Level of Service C

Intersection Capacity Utilization 63.9% ICU Level of Service B

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

56: N 192nd St & SR 99 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 8 Synchro 7 -  Report

David Evans and Associates, Inc. Page 59

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 20 11 6 29 19 21 5 392 10 22 1671 38

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 12 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 1.00 0.94 1.00 1.00 0.92

Flpb, ped/bikes 0.99 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.94 1.00 0.92 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1753 1686 1748 1697 1770 3421 1494 1770 3421 1461

Flt Permitted 0.73 1.00 0.75 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1344 1686 1371 1697 1770 3421 1494 1770 3421 1461

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 22 12 7 32 21 23 5 426 11 24 1816 41

RTOR Reduction (vph) 0 6 0 0 21 0 0 0 3 0 0 4

Lane Group Flow (vph) 22 13 0 32 23 0 5 426 8 24 1816 37

Confl. Peds. (#/hr) 7 8 8 7 15 9 9 15

Turn Type Perm Perm Prot Perm Prot Perm

Protected Phases 4 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 13.6 13.6 13.6 13.6 1.2 107.8 107.8 3.6 110.2 110.2

Effective Green, g (s) 13.6 13.6 13.6 13.6 1.2 107.8 107.8 3.6 110.2 110.2

Actuated g/C Ratio 0.10 0.10 0.10 0.10 0.01 0.77 0.77 0.03 0.79 0.79

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 4.0 4.0 2.0 4.0 4.0

Lane Grp Cap (vph) 131 164 133 165 15 2634 1150 46 2693 1150

v/s Ratio Prot 0.01 0.01 0.00 0.12 c0.01 c0.53

v/s Ratio Perm 0.02 c0.02 0.01 0.03

v/c Ratio 0.17 0.08 0.24 0.14 0.33 0.16 0.01 0.52 0.67 0.03

Uniform Delay, d1 58.0 57.5 58.4 57.9 69.0 4.2 3.7 67.3 6.8 3.3

Progression Factor 1.00 1.00 1.00 1.00 0.87 0.48 0.29 1.00 1.00 1.00

Incremental Delay, d2 0.2 0.1 0.3 0.1 4.5 0.1 0.0 4.8 1.4 0.1

Delay (s) 58.2 57.6 58.8 58.0 64.9 2.1 1.1 72.2 8.1 3.3

Level of Service E E E E E A A E A A

Approach Delay (s) 57.9 58.3 2.8 8.8

Approach LOS E E A A

Intersection Summary

HCM Average Control Delay 10.1 HCM Level of Service B

HCM Volume to Capacity ratio 0.61

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 66.3% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

57: N 185th St & Meridian Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 8 Synchro 7 -  Report

David Evans and Associates, Inc. Page 60

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 24 214 159 98 237 51 53 92 47 45 323 44

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 10 10 11 10 10 11 12 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.94 1.00 0.97 1.00 0.95 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1708 1578 1709 1684 1710 1753 1705 1824

Flt Permitted 0.53 1.00 0.34 1.00 0.24 1.00 0.66 1.00

Satd. Flow (perm) 952 1578 612 1684 424 1753 1187 1824

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 26 233 173 107 258 55 58 100 51 49 351 48

RTOR Reduction (vph) 0 35 0 0 10 0 0 27 0 0 7 0

Lane Group Flow (vph) 26 371 0 107 303 0 58 125 0 49 392 0

Confl. Peds. (#/hr) 3 4 4 3 1 3 3 1

Confl. Bikes (#/hr) 6 3 1

Bus Blockages (#/hr) 0 4 0 0 0 0 0 0 0 0 0 0

Turn Type pm+pt pm+pt pm+pt pm+pt

Protected Phases 5 2 1 6 7 4 3 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 28.0 26.0 32.0 28.0 20.0 17.0 20.0 17.0

Effective Green, g (s) 28.0 26.0 32.0 28.0 20.0 17.0 20.0 17.0

Actuated g/C Ratio 0.40 0.37 0.46 0.40 0.29 0.24 0.29 0.24

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 402 586 342 674 176 426 361 443

v/s Ratio Prot 0.00 c0.24 c0.02 0.18 c0.01 0.07 0.01 c0.22

v/s Ratio Perm 0.02 0.13 0.08 0.03

v/c Ratio 0.06 0.63 0.31 0.45 0.33 0.29 0.14 0.89

Uniform Delay, d1 12.8 18.1 11.8 15.4 19.3 21.6 18.4 25.6

Progression Factor 0.72 0.76 1.00 1.00 0.74 0.93 1.00 1.00

Incremental Delay, d2 0.0 5.1 0.2 2.2 0.4 0.1 0.1 18.2

Delay (s) 9.3 18.8 12.0 17.5 14.7 20.2 18.4 43.7

Level of Service A B B B B C B D

Approach Delay (s) 18.2 16.1 18.7 41.0

Approach LOS B B B D

Intersection Summary

HCM Average Control Delay 24.5 HCM Level of Service C

HCM Volume to Capacity ratio 0.67

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 67.1% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

58: N 172nd St & Dayton Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 8 Synchro 7 -  Report

David Evans and Associates, Inc. Page 61

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 1 0 0 190 2 74 0 163 117 217 363 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 0 0 207 2 80 0 177 127 236 395 0

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 1 289 304 630

Volume Left (vph) 1 207 0 236

Volume Right (vph) 0 80 127 0

Hadj (s) 0.23 0.01 -0.22 0.11

Departure Headway (s) 7.6 6.4 5.7 5.5

Degree Utilization, x 0.00 0.51 0.48 0.97

Capacity (veh/h) 415 547 620 640

Control Delay (s) 10.6 16.0 13.9 50.4

Approach Delay (s) 10.6 16.0 13.9 50.4

Approach LOS B C B F

Intersection Summary

Delay 33.2

HCM Level of Service D

Intersection Capacity Utilization 70.9% ICU Level of Service C

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

59: N 165th St & Fremont Ave N 3/29/2016
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 29 42 0 3 78 24 0 8 1 104 17 66

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 32 46 0 3 85 26 0 9 1 113 18 72

Pedestrians 1 4 2 1

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 0 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1279

pX, platoon unblocked

vC, conflicting volume 112 48 297 229 52 223 216 100

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 112 48 297 229 52 223 216 100

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 98 100 100 99 100 84 97 92

cM capacity (veh/h) 1477 1557 580 653 1011 707 664 954

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 77 114 10 203

Volume Left 32 3 0 113

Volume Right 0 26 1 72

cSH 1477 1557 680 773

Volume to Capacity 0.02 0.00 0.01 0.26

Queue Length 95th (ft) 2 0 1 26

Control Delay (s) 3.2 0.2 10.4 11.3

Lane LOS A A B B

Approach Delay (s) 3.2 0.2 10.4 11.3

Approach LOS B B

Intersection Summary

Average Delay 6.6

Intersection Capacity Utilization 34.7% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

60: N 165th St & SR 99 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 8 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 22 13 116 17 12 13 14 685 6 2 2160 57

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 12 12 12 12 12

Total Lost time (s) 4.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.98 1.00 0.99 1.00 1.00 0.96 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.86 1.00 0.92 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1588 1379 1590 1482 1593 3185 1366 1593 3185 1377

Flt Permitted 0.64 1.00 0.46 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1065 1379 769 1482 1593 3185 1366 1593 3185 1377

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 24 14 126 18 13 14 15 745 7 2 2348 62

RTOR Reduction (vph) 0 117 0 0 13 0 0 0 2 0 0 9

Lane Group Flow (vph) 24 23 0 18 14 0 15 745 5 2 2348 53

Confl. Peds. (#/hr) 3 4 4 3 3 5 5 3

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 14.3 10.1 11.5 8.7 2.4 107.0 107.0 1.1 105.7 105.7

Effective Green, g (s) 14.3 10.1 11.5 8.7 2.4 107.0 107.0 1.1 105.7 105.7

Actuated g/C Ratio 0.10 0.07 0.08 0.06 0.02 0.76 0.76 0.01 0.76 0.76

Clearance Time (s) 4.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 2.0 3.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 124 99 80 92 27 2434 1044 13 2405 1040

v/s Ratio Prot c0.01 c0.02 0.00 0.01 c0.01 0.23 0.00 c0.74

v/s Ratio Perm 0.01 0.01 0.00 0.04

v/c Ratio 0.19 0.23 0.23 0.15 0.56 0.31 0.01 0.15 0.98 0.05

Uniform Delay, d1 57.3 61.3 59.7 62.2 68.3 5.1 3.9 69.0 16.0 4.4

Progression Factor 1.00 1.00 1.00 1.00 0.96 0.63 0.57 1.26 0.17 0.00

Incremental Delay, d2 0.8 0.4 1.4 0.3 12.7 0.3 0.0 0.2 2.3 0.0

Delay (s) 58.1 61.7 61.2 62.4 78.5 3.5 2.2 87.3 5.0 0.0

Level of Service E E E E E A A F A A

Approach Delay (s) 61.2 61.9 5.0 4.9

Approach LOS E E A A

Intersection Summary

HCM Average Control Delay 8.4 HCM Level of Service A

HCM Volume to Capacity ratio 0.85

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 14.0

Intersection Capacity Utilization 91.1% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

61: N 185th St & Linden Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 8 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 38 1030 34 57 428 1 18 17 24 26 58 44

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 10 11 11 12 10 10 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00

Frt 1.00 1.00 1.00 1.00 1.00 0.91 1.00 0.94

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1766 3372 1702 3420 1649 1567 1758 1731

Flt Permitted 0.48 1.00 0.23 1.00 0.50 1.00 0.73 1.00

Satd. Flow (perm) 900 3372 415 3420 865 1567 1348 1731

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 41 1120 37 62 465 1 20 18 26 28 63 48

RTOR Reduction (vph) 0 1 0 0 0 0 0 24 0 0 23 0

Lane Group Flow (vph) 41 1156 0 62 466 0 20 20 0 28 88 0

Confl. Peds. (#/hr) 1 7 7 1 1 3 3 1

Bus Blockages (#/hr) 0 4 0 0 0 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 6 4 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 117.6 117.6 117.6 117.6 12.4 12.4 12.4 12.4

Effective Green, g (s) 117.6 117.6 117.6 117.6 12.4 12.4 12.4 12.4

Actuated g/C Ratio 0.84 0.84 0.84 0.84 0.09 0.09 0.09 0.09

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 756 2832 349 2873 77 139 119 153

v/s Ratio Prot c0.34 0.14 0.01 c0.05

v/s Ratio Perm 0.05 0.15 0.02 0.02

v/c Ratio 0.05 0.41 0.18 0.16 0.26 0.15 0.24 0.58

Uniform Delay, d1 1.9 2.7 2.1 2.1 59.5 58.9 59.4 61.3

Progression Factor 0.84 0.57 0.12 0.06 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.4 0.6 0.1 1.8 0.5 1.0 5.2

Delay (s) 1.7 2.0 0.9 0.2 61.3 59.4 60.4 66.5

Level of Service A A A A E E E E

Approach Delay (s) 1.9 0.3 60.0 65.2

Approach LOS A A E E

Intersection Summary

HCM Average Control Delay 8.0 HCM Level of Service A

HCM Volume to Capacity ratio 0.42

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 54.7% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

62: N 185th St & Midvale Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 8 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 12 331 18 53 375 8 19 4 51 6 0 4

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.92 1.00 1.00 1.00 0.90 0.99

Flpb, ped/bikes 0.99 1.00 1.00 0.96 1.00 0.98 1.00 0.95

Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85 0.95

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.96 1.00 0.97

Satd. Flow (prot) 1744 1801 1460 1706 1793 1698 1433 1617

Flt Permitted 0.52 1.00 1.00 0.55 1.00 0.92 1.00 0.82

Satd. Flow (perm) 951 1801 1460 981 1793 1628 1433 1365

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 13 360 20 58 408 9 21 4 55 7 0 4

RTOR Reduction (vph) 0 0 4 0 0 0 0 0 52 0 4 0

Lane Group Flow (vph) 13 360 16 58 417 0 0 25 3 0 7 0

Confl. Peds. (#/hr) 12 27 27 12 16 35 35 16

Turn Type Perm Perm Perm Perm Perm Perm

Protected Phases 2 6 4 8

Permitted Phases 2 2 6 4 4 8

Actuated Green, G (s) 56.0 56.0 56.0 56.0 56.0 4.0 4.0 4.0

Effective Green, g (s) 56.0 56.0 56.0 56.0 56.0 4.0 4.0 4.0

Actuated g/C Ratio 0.80 0.80 0.80 0.80 0.80 0.06 0.06 0.06

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 761 1441 1168 785 1434 93 82 78

v/s Ratio Prot 0.20 c0.23

v/s Ratio Perm 0.01 0.01 0.06 c0.02 0.00 0.01

v/c Ratio 0.02 0.25 0.01 0.07 0.29 0.27 0.04 0.09

Uniform Delay, d1 1.4 1.7 1.4 1.5 1.8 31.6 31.2 31.3

Progression Factor 0.26 1.54 0.17 0.59 0.56 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.4 0.0 0.2 0.5 0.6 0.1 0.2

Delay (s) 0.4 3.1 0.3 1.1 1.5 32.2 31.3 31.5

Level of Service A A A A A C C C

Approach Delay (s) 2.8 1.5 31.5 31.5

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 4.9 HCM Level of Service A

HCM Volume to Capacity ratio 0.29

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 49.0% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 28 640 34 5 687 66 19 5 5 19 4 45

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.5 4.5

Lane Util. Factor 1.00 0.95 1.00 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.97

Flpb, ped/bikes 1.00 1.00 0.99 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 1.00 0.93 1.00 0.86

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1588 3044 1581 4345 1570 1489 1590 1361

Flt Permitted 0.32 1.00 0.37 1.00 0.72 1.00 0.75 1.00

Satd. Flow (perm) 541 3044 621 4345 1194 1489 1257 1361

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 30 696 37 5 747 72 21 5 5 21 4 49

RTOR Reduction (vph) 0 1 0 0 3 0 0 5 0 0 46 0

Lane Group Flow (vph) 30 732 0 5 816 0 21 5 0 21 7 0

Confl. Peds. (#/hr) 7 13 13 7 10 1 1 10

Turn Type pm+pt pm+pt Perm Perm

Protected Phases 5 2 1 6 4 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 120.5 116.9 115.5 114.4 7.0 7.0 7.5 7.5

Effective Green, g (s) 120.5 116.9 115.5 114.4 7.0 7.0 7.5 7.5

Actuated g/C Ratio 0.86 0.84 0.82 0.82 0.05 0.05 0.05 0.05

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.5 4.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 493 2542 520 3550 60 74 67 73

v/s Ratio Prot c0.00 c0.24 0.00 0.19 0.00 0.00

v/s Ratio Perm 0.05 0.01 c0.02 0.02

v/c Ratio 0.06 0.29 0.01 0.23 0.35 0.07 0.31 0.09

Uniform Delay, d1 1.4 2.5 2.2 2.9 64.3 63.4 63.8 63.0

Progression Factor 0.32 0.87 0.38 0.32 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.2 0.0 0.1 3.5 0.4 2.7 0.5

Delay (s) 0.5 2.4 0.8 1.1 67.8 63.8 66.4 63.5

Level of Service A A A A E E E E

Approach Delay (s) 2.4 1.1 66.5 64.4

Approach LOS A A E E

Intersection Summary

HCM Average Control Delay 5.6 HCM Level of Service A

HCM Volume to Capacity ratio 0.28

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 45.8% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 59 2 0 26 11 32

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 64 2 0 28 12 35

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 58 29 47

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 58 29 47

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 93 100 100

cM capacity (veh/h) 950 1045 1561

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 66 28 47

Volume Left 64 0 0

Volume Right 2 0 35

cSH 952 1561 1700

Volume to Capacity 0.07 0.00 0.03

Queue Length 95th (ft) 6 0 0

Control Delay (s) 9.1 0.0 0.0

Lane LOS A

Approach Delay (s) 9.1 0.0 0.0

Approach LOS A

Intersection Summary

Average Delay 4.3

Intersection Capacity Utilization 13.4% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

1: NW 196th St & Richmond Beach Dr 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 9 Synchro 7 -  Report
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 4 121 1 2 240 4

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 4 132 1 2 261 4

Pedestrians 2 1

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 531 4 5

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 531 4 5

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 99 88 84

cM capacity (veh/h) 425 1077 1613

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 136 3 265

Volume Left 4 0 261

Volume Right 132 2 0

cSH 1027 1700 1613

Volume to Capacity 0.13 0.00 0.16

Queue Length 95th (ft) 11 0 14

Control Delay (s) 9.0 0.0 7.6

Lane LOS A A

Approach Delay (s) 9.0 0.0 7.6

Approach LOS A

Intersection Summary

Average Delay 8.0

Intersection Capacity Utilization 34.5% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

2: NW 195th Pl & Richmond Beach Dr 3/29/2016
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 2 2 3 10 19 0

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 2 3 11 21 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 50 9 14

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 50 9 14

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 100 99

cM capacity (veh/h) 947 1073 1604

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 4 14 21

Volume Left 2 0 21

Volume Right 2 11 0

cSH 1006 1700 1604

Volume to Capacity 0.00 0.01 0.01

Queue Length 95th (ft) 0 0 1

Control Delay (s) 8.6 0.0 7.3

Lane LOS A A

Approach Delay (s) 8.6 0.0 7.3

Approach LOS A

Intersection Summary

Average Delay 4.8

Intersection Capacity Utilization 17.7% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

3: NW 195th Pl & 24th Ave NW 3/29/2016
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 257 0 7 128 4 0 0 44 17 1 0

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 279 0 8 139 4 0 0 48 18 1 0

Pedestrians 4 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 143 281 438 442 285 490 440 141

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 143 281 438 442 285 490 440 141

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 99 100 100 94 96 100 100

cM capacity (veh/h) 1439 1279 524 505 750 453 507 907

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total 280 8 143 48 20

Volume Left 1 8 0 0 18

Volume Right 0 0 4 48 0

cSH 1439 1279 1700 750 456

Volume to Capacity 0.00 0.01 0.08 0.06 0.04

Queue Length 95th (ft) 0 0 0 5 3

Control Delay (s) 0.0 7.8 0.0 10.1 13.3

Lane LOS A A B B

Approach Delay (s) 0.0 0.4 10.1 13.3

Approach LOS B B

Intersection Summary

Average Delay 1.6

Intersection Capacity Utilization 28.6% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 5 350 0 21 143 58 3 9 66 239 3 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 5 380 0 23 155 63 3 10 72 260 3 1

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 196 190 101 141 85 264

Volume Left (vph) 5 0 23 0 3 260

Volume Right (vph) 0 0 0 63 72 1

Hadj (s) 0.05 0.03 0.15 -0.28 -0.47 0.23

Departure Headway (s) 6.0 6.0 6.3 5.8 5.5 5.8

Degree Utilization, x 0.32 0.31 0.18 0.23 0.13 0.43

Capacity (veh/h) 573 577 536 576 566 580

Control Delay (s) 10.6 10.5 9.4 9.4 9.4 13.1

Approach Delay (s) 10.5 9.4 9.4 13.1

Approach LOS B A A B

Intersection Summary

Delay 10.8

HCM Level of Service B

Intersection Capacity Utilization 48.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 13 642 0 0 245 24 0 0 0 68 0 30

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 14 698 0 0 266 26 0 0 0 74 0 33

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 267 698 892 993 349 658 1006 147

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 267 698 892 993 349 658 1006 147

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 99 100 100 100 100 79 100 96

cM capacity (veh/h) 1292 894 226 241 647 346 237 872

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 363 349 133 159 0 107

Volume Left 14 0 0 0 0 74

Volume Right 0 0 0 26 0 33

cSH 1292 1700 894 1700 1700 425

Volume to Capacity 0.01 0.21 0.00 0.09 0.00 0.25

Queue Length 95th (ft) 1 0 0 0 0 24

Control Delay (s) 0.4 0.0 0.0 0.0 0.0 16.3

Lane LOS A A C

Approach Delay (s) 0.2 0.0 0.0 16.3

Approach LOS A C

Intersection Summary

Average Delay 1.7

Intersection Capacity Utilization 39.3% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 2 672 29 22 241 2 30 1 32 1 1 3

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 730 32 24 262 2 33 1 35 1 1 3

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 367 397 155 133 68 5

Volume Left (vph) 2 0 24 0 33 1

Volume Right (vph) 0 32 0 2 35 3

Hadj (s) 0.04 -0.02 0.11 0.02 -0.18 -0.29

Departure Headway (s) 5.0 5.0 5.6 5.5 5.7 5.7

Degree Utilization, x 0.51 0.55 0.24 0.20 0.11 0.01

Capacity (veh/h) 705 712 620 629 582 559

Control Delay (s) 12.1 12.7 9.2 8.7 9.4 8.8

Approach Delay (s) 12.4 8.9 9.4 8.8

Approach LOS B A A A

Intersection Summary

Delay 11.3

HCM Level of Service B

Intersection Capacity Utilization 38.0% ICU Level of Service A

Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 1 57 255 2 83 643

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 62 277 2 90 699

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1289

pX, platoon unblocked

vC, conflicting volume 809 141 280

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 809 141 280

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 93 93

cM capacity (veh/h) 295 881 1278

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2

Volume Total 63 185 95 323 466

Volume Left 1 0 0 90 0

Volume Right 62 0 2 0 0

cSH 852 1700 1700 1278 1700

Volume to Capacity 0.07 0.11 0.06 0.07 0.27

Queue Length 95th (ft) 6 0 0 6 0

Control Delay (s) 9.6 0.0 0.0 2.7 0.0

Lane LOS A A

Approach Delay (s) 9.6 0.0 1.1

Approach LOS A

Intersection Summary

Average Delay 1.3

Intersection Capacity Utilization 41.1% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR EBR2 WBL2 WBL WBT WBR NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 12 554 43 2 20 13 209 48 2 22 63 22

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 12 12 12 11 11 10 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.97 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1711 3492 1711 3185 1711 1722

Flt Permitted 0.58 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1045 3492 1711 3185 1711 1722

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 13 602 47 2 22 14 227 52 2 24 68 24

RTOR Reduction (vph) 0 0 0 0 0 0 11 0 0 0 11 0

Lane Group Flow (vph) 13 651 0 0 0 36 268 0 0 26 81 0

Confl. Peds. (#/hr) 2 2 3

Confl. Bikes (#/hr) 1 1

Bus Blockages (#/hr) 0 0 0 0 0 0 4 0 0 0 0 0

Turn Type Perm Prot Prot Split Split

Protected Phases 2 1 1 6 4 4 4

Permitted Phases 2

Actuated Green, G (s) 64.5 64.5 5.1 74.6 10.9 10.9

Effective Green, g (s) 64.5 64.5 5.1 74.6 10.9 10.9

Actuated g/C Ratio 0.50 0.50 0.04 0.57 0.08 0.08

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.5 2.0 2.0 2.5 2.5

Lane Grp Cap (vph) 518 1733 67 1828 143 144

v/s Ratio Prot c0.19 c0.02 0.08 0.02 c0.05

v/s Ratio Perm 0.01

v/c Ratio 0.03 0.38 0.54 0.15 0.18 0.56

Uniform Delay, d1 16.7 20.3 61.3 12.9 55.4 57.3

Progression Factor 1.00 1.00 0.85 0.84 1.00 1.00

Incremental Delay, d2 0.1 0.6 4.1 0.2 0.4 4.0

Delay (s) 16.8 20.9 56.0 11.0 55.8 61.3

Level of Service B C E B E E

Approach Delay (s) 20.8 16.1 60.1

Approach LOS C B E

Intersection Summary

HCM Average Control Delay 33.7 HCM Level of Service C

HCM Volume to Capacity ratio 0.47

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 25.0

Intersection Capacity Utilization 60.3% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBL SBT SBR SBR2 NEL NER NER2

Lane Configurations

Volume (vph) 137 126 9 20 23 26 2

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 12 12 12

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 0.97 0.93

Flt Protected 0.95 1.00 0.98

Satd. Flow (prot) 1711 1730 1631

Flt Permitted 0.95 1.00 0.98

Satd. Flow (perm) 1711 1730 1631

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 149 137 10 22 25 28 2

RTOR Reduction (vph) 0 4 0 0 0 0 0

Lane Group Flow (vph) 149 165 0 0 55 0 0

Confl. Peds. (#/hr) 3 3 2

Confl. Bikes (#/hr) 1 1

Bus Blockages (#/hr) 0 2 0 0 0 0 0

Turn Type Split

Protected Phases 7 7 3

Permitted Phases

Actuated Green, G (s) 16.7 16.7 7.8

Effective Green, g (s) 16.7 16.7 7.8

Actuated g/C Ratio 0.13 0.13 0.06

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0

Lane Grp Cap (vph) 220 222 98

v/s Ratio Prot 0.09 c0.10 c0.03

v/s Ratio Perm

v/c Ratio 0.68 0.74 0.56

Uniform Delay, d1 54.1 54.6 59.4

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 6.4 11.1 4.3

Delay (s) 60.4 65.6 63.8

Level of Service E E E

Approach Delay (s) 63.2 63.8

Approach LOS E E

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 18 753 3 10 310 38 9 22 17 96 14 29

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 11 11 10 10 11 10 10 10

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.94 1.00 0.90

Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 3387 3326 1638 1616 1646 1538

Flt Permitted 0.94 0.93 0.73 1.00 0.73 1.00

Satd. Flow (perm) 3197 3107 1253 1616 1264 1538

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 20 818 3 11 337 41 10 24 18 104 15 32

RTOR Reduction (vph) 0 0 0 0 9 0 0 15 0 0 0 0

Lane Group Flow (vph) 0 841 0 0 380 0 10 27 0 104 47 0

Confl. Peds. (#/hr) 2 7 7 2 7 3 3 7

Confl. Bikes (#/hr) 1 1 1

Bus Blockages (#/hr) 0 4 0 0 4 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 45.4 45.4 9.6 9.6 9.6 9.6

Effective Green, g (s) 45.4 45.4 9.6 9.6 9.6 9.6

Actuated g/C Ratio 0.70 0.70 0.15 0.15 0.15 0.15

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 2233 2170 185 239 187 227

v/s Ratio Prot 0.02 0.03

v/s Ratio Perm c0.26 0.12 0.01 c0.08

v/c Ratio 0.38 0.17 0.05 0.11 0.56 0.21

Uniform Delay, d1 4.0 3.4 23.8 24.0 25.7 24.4

Progression Factor 0.93 0.76 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.5 0.2 0.1 0.2 3.6 0.5

Delay (s) 4.2 2.7 23.9 24.2 29.3 24.8

Level of Service A A C C C C

Approach Delay (s) 4.2 2.7 24.2 27.9

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 7.0 HCM Level of Service A

HCM Volume to Capacity ratio 0.41

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 54.4% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 660 222 42 274 80 78

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 11 11 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 1.00 0.95 0.97

Frpb, ped/bikes 0.99 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.96 1.00 1.00 0.93

Flt Protected 1.00 0.95 1.00 0.98

Satd. Flow (prot) 3271 1770 3421 3222

Flt Permitted 1.00 0.95 1.00 0.98

Satd. Flow (perm) 3271 1770 3421 3222

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 717 241 46 298 87 85

RTOR Reduction (vph) 34 0 0 0 74 0

Lane Group Flow (vph) 924 0 46 298 98 0

Confl. Peds. (#/hr) 2 2

Confl. Bikes (#/hr) 2 2

Turn Type Prot

Protected Phases 2 1 6 4

Permitted Phases

Actuated Green, G (s) 37.7 3.6 46.3 8.7

Effective Green, g (s) 37.7 3.6 46.3 8.7

Actuated g/C Ratio 0.58 0.06 0.71 0.13

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1897 98 2437 431

v/s Ratio Prot c0.28 c0.03 0.09 c0.03

v/s Ratio Perm

v/c Ratio 0.49 0.47 0.12 0.23

Uniform Delay, d1 8.0 29.8 2.9 25.2

Progression Factor 0.75 0.95 1.12 1.00

Incremental Delay, d2 0.9 1.3 0.1 0.1

Delay (s) 6.9 29.6 3.4 25.2

Level of Service A C A C

Approach Delay (s) 6.9 6.9 25.2

Approach LOS A A C

Intersection Summary

HCM Average Control Delay 9.0 HCM Level of Service A

HCM Volume to Capacity ratio 0.44

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 46.8% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 21 630 85 21 250 22 46 68 20 42 143 21

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 12 11 11 11 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.99 1.00 0.97 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1711 3349 1770 3346 1711 1729 1711 1761

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1711 3349 1770 3346 1711 1729 1711 1761

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 23 685 92 23 272 24 50 74 22 46 155 23

RTOR Reduction (vph) 0 5 0 0 3 0 0 9 0 0 0 0

Lane Group Flow (vph) 23 772 0 23 293 0 50 87 0 46 178 0

Confl. Peds. (#/hr) 1 2 2 1 1 5 5 1

Confl. Bikes (#/hr) 2 1 4

Bus Blockages (#/hr) 0 0 0 0 4 0 0 0 0 0 0 0

Turn Type Prot Prot Split Split

Protected Phases 1 6 5 2 3 3 4 4

Permitted Phases

Actuated Green, G (s) 4.5 77.2 4.4 77.1 10.9 10.9 17.5 17.5

Effective Green, g (s) 4.5 77.2 4.4 77.1 10.9 10.9 17.5 17.5

Actuated g/C Ratio 0.03 0.59 0.03 0.59 0.08 0.08 0.13 0.13

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.0 2.5 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 59 1989 60 1984 143 145 230 237

v/s Ratio Prot c0.01 c0.23 0.01 0.09 0.03 c0.05 0.03 c0.10

v/s Ratio Perm

v/c Ratio 0.39 0.39 0.38 0.15 0.35 0.60 0.20 0.75

Uniform Delay, d1 61.4 13.9 61.5 11.8 56.2 57.4 50.0 54.2

Progression Factor 0.88 0.59 1.10 0.63 1.13 1.14 1.00 1.00

Incremental Delay, d2 2.8 0.5 2.9 0.2 0.5 4.4 0.2 11.2

Delay (s) 56.9 8.7 70.8 7.6 63.9 70.1 50.2 65.4

Level of Service E A E A E E D E

Approach Delay (s) 10.1 12.2 68.0 62.3

Approach LOS B B E E

Intersection Summary

HCM Average Control Delay 24.1 HCM Level of Service C

HCM Volume to Capacity ratio 0.45

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 46.0% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 2 4 4 72 3 4 1 126 87 8 292 1

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 4 4 78 3 4 1 137 95 9 317 1

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 528 569 318 528 522 184 318 232

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 528 569 318 528 522 184 318 232

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 99 99 83 99 99 100 99

cM capacity (veh/h) 454 429 723 452 456 858 1242 1336

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 11 86 233 327

Volume Left 2 78 1 9

Volume Right 4 4 95 1

cSH 519 463 1242 1336

Volume to Capacity 0.02 0.19 0.00 0.01

Queue Length 95th (ft) 2 17 0 0

Control Delay (s) 12.1 14.5 0.0 0.3

Lane LOS B B A A

Approach Delay (s) 12.1 14.5 0.0 0.3

Approach LOS B B

Intersection Summary

Average Delay 2.2

Intersection Capacity Utilization 38.8% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 2 111 62 176 330 2

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 121 67 191 359 2

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 686 360 361

vC1, stage 1 conf vol 360

vC2, stage 2 conf vol 326

vCu, unblocked vol 686 360 361

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s) 5.4

tF (s) 3.5 3.3 2.2

p0 queue free % 100 82 94

cM capacity (veh/h) 581 685 1198

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 123 259 361

Volume Left 2 67 0

Volume Right 121 0 2

cSH 683 1198 1700

Volume to Capacity 0.18 0.06 0.21

Queue Length 95th (ft) 16 4 0

Control Delay (s) 11.4 2.5 0.0

Lane LOS B A

Approach Delay (s) 11.4 2.5 0.0

Approach LOS B

Intersection Summary

Average Delay 2.8

Intersection Capacity Utilization 47.2% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

14: 244th St SW & 3rd Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 9 Synchro 7 -  Report

David Evans and Associates, Inc. Page 15

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 8 398 163 59 200 9 94 6 48 15 2 3

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 9 433 177 64 217 10 102 7 52 16 2 3

Pedestrians 1 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 229 610 890 896 521 858 980 225

vC1, stage 1 conf vol 539 539 353 353

vC2, stage 2 conf vol 351 357 505 627

vCu, unblocked vol 229 610 890 896 521 858 980 225

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s) 6.1 5.5 6.1 5.5

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 99 93 77 99 91 96 99 100

cM capacity (veh/h) 1337 969 443 438 555 388 375 812

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 9 610 64 227 161 22

Volume Left 9 0 64 0 102 16

Volume Right 0 177 0 10 52 3

cSH 1337 1700 969 1700 474 419

Volume to Capacity 0.01 0.36 0.07 0.13 0.34 0.05

Queue Length 95th (ft) 0 0 5 0 37 4

Control Delay (s) 7.7 0.0 9.0 0.0 16.4 14.1

Lane LOS A A C B

Approach Delay (s) 0.1 2.0 16.4 14.1

Approach LOS C B

Intersection Summary

Average Delay 3.3

Intersection Capacity Utilization 53.2% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

15: 244th St SW & Fremont Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 9 Synchro 7 -  Report
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 121 454 274 247 23 117

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 132 493 298 268 25 127

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 1257

pX, platoon unblocked

vC, conflicting volume 625 1243 378

vC1, stage 1 conf vol 378

vC2, stage 2 conf vol 865

vCu, unblocked vol 625 1243 378

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s) 5.4

tF (s) 2.2 3.5 3.3

p0 queue free % 69 91 81

cM capacity (veh/h) 956 269 668

Direction, Lane # EB 1 WB 1 WB 2 NB 1

Volume Total 625 298 268 152

Volume Left 0 298 0 25

Volume Right 493 0 0 127

cSH 1700 956 1700 537

Volume to Capacity 0.37 0.31 0.16 0.28

Queue Length 95th (ft) 0 33 0 29

Control Delay (s) 0.0 10.5 0.0 14.3

Lane LOS B B

Approach Delay (s) 0.0 5.5 14.3

Approach LOS B

Intersection Summary

Average Delay 3.9

Intersection Capacity Utilization 68.0% ICU Level of Service C

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

16: N 175th St & 6th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 9 Synchro 7 -  Report
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 11 76 32 53 344 10

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 12 83 35 58 374 11

Pedestrians 2

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 92 170 66

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 92 170 66

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 99 54 99

cM capacity (veh/h) 1502 814 997

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 95 92 385

Volume Left 12 0 374

Volume Right 0 58 11

cSH 1502 1700 818

Volume to Capacity 0.01 0.05 0.47

Queue Length 95th (ft) 1 0 64

Control Delay (s) 1.0 0.0 13.3

Lane LOS A B

Approach Delay (s) 1.0 0.0 13.3

Approach LOS B

Intersection Summary

Average Delay 9.1

Intersection Capacity Utilization 37.6% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

17: St Luke Pl N & Dayton Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 9 Synchro 7 -  Report
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 31 82 66 130 437 120

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 34 89 72 141 475 130

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 825 540 475

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 825 540 475

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 89 84 93

cM capacity (veh/h) 320 542 1087

Direction, Lane # EB 1 EB 2 NB 1 SB 1

Volume Total 34 89 213 605

Volume Left 34 0 72 0

Volume Right 0 89 0 130

cSH 320 542 1087 1700

Volume to Capacity 0.11 0.16 0.07 0.36

Queue Length 95th (ft) 9 15 5 0

Control Delay (s) 17.6 13.0 3.3 0.0

Lane LOS C B A

Approach Delay (s) 14.2 3.3 0.0

Approach LOS B

Intersection Summary

Average Delay 2.6

Intersection Capacity Utilization 54.1% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 1 4 0 75 2 44 1 63 100 99 162 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 11 12 12 12 12 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 0.98 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.86 1.00 0.85 1.00

Flt Protected 0.99 0.95 1.00 1.00 1.00 0.98

Satd. Flow (prot) 1842 1707 1554 1861 1552 1823

Flt Permitted 0.98 0.75 1.00 1.00 1.00 0.85

Satd. Flow (perm) 1830 1356 1554 1854 1552 1572

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 1 4 0 82 2 48 1 68 109 108 176 1

RTOR Reduction (vph) 0 0 0 0 20 0 0 0 81 0 0 0

Lane Group Flow (vph) 0 5 0 82 30 0 0 69 28 0 285 0

Confl. Peds. (#/hr) 3 1 1 3 3 5 5 3

Confl. Bikes (#/hr) 1 2 5

Turn Type Perm Perm Perm Perm Perm

Protected Phases 2 2 5 5

Permitted Phases 2 2 5 5 5

Actuated Green, G (s) 38.4 38.4 38.4 16.6 16.6 16.6

Effective Green, g (s) 38.4 38.4 38.4 16.6 16.6 16.6

Actuated g/C Ratio 0.59 0.59 0.59 0.26 0.26 0.26

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1081 801 918 473 396 401

v/s Ratio Prot 0.02

v/s Ratio Perm 0.00 c0.06 0.04 0.02 c0.18

v/c Ratio 0.00 0.10 0.03 0.15 0.07 0.71

Uniform Delay, d1 5.5 5.8 5.6 18.7 18.3 22.0

Progression Factor 1.00 0.70 0.96 1.00 1.00 0.86

Incremental Delay, d2 0.0 0.3 0.1 0.1 0.0 4.6

Delay (s) 5.5 4.3 5.4 18.8 18.4 23.5

Level of Service A A A B B C

Approach Delay (s) 5.5 4.7 18.5 23.5

Approach LOS A A B C

Intersection Summary

HCM Average Control Delay 17.7 HCM Level of Service B

HCM Volume to Capacity ratio 0.29

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 48.5% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 22 468 32 97 473 119 23 92 113 312 263 38

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 11 12 11 12 11 10 11 12 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 0.91 0.91

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.94 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.97 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 0.99

Satd. Flow (prot) 1770 3379 1770 3285 1711 1739 1432 1610 3185

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 0.99

Satd. Flow (perm) 1770 3379 1770 3285 1711 1739 1432 1610 3185

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 24 509 35 105 514 129 25 100 123 339 286 41

RTOR Reduction (vph) 0 3 0 0 13 0 0 0 108 0 6 0

Lane Group Flow (vph) 24 541 0 105 630 0 25 100 15 220 440 0

Confl. Peds. (#/hr) 10 18 18 10 2 26 26 2

Confl. Bikes (#/hr) 1 3 1

Turn Type Prot Prot Split Perm Split

Protected Phases 5 2 1 6 4 4 3 3

Permitted Phases 4

Actuated Green, G (s) 3.6 58.5 12.1 67.0 15.9 15.9 15.9 23.5 23.5

Effective Green, g (s) 3.6 58.5 12.1 67.0 15.9 15.9 15.9 23.5 23.5

Actuated g/C Ratio 0.03 0.45 0.09 0.52 0.12 0.12 0.12 0.18 0.18

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 49 1521 165 1693 209 213 175 291 576

v/s Ratio Prot 0.01 0.16 c0.06 c0.19 0.01 c0.06 0.14 c0.14

v/s Ratio Perm 0.01

v/c Ratio 0.49 0.36 0.64 0.37 0.12 0.47 0.09 0.76 0.76

Uniform Delay, d1 62.3 23.4 56.8 18.9 50.8 53.1 50.6 50.5 50.6

Progression Factor 1.31 0.30 1.42 0.33 1.00 1.00 1.00 0.74 0.74

Incremental Delay, d2 2.7 0.6 4.0 0.4 0.1 0.6 0.1 8.7 4.9

Delay (s) 84.4 7.7 84.6 6.6 50.9 53.7 50.7 46.1 42.3

Level of Service F A F A D D D D D

Approach Delay (s) 10.9 17.6 51.9 43.5

Approach LOS B B D D

Intersection Summary

HCM Average Control Delay 27.5 HCM Level of Service C

HCM Volume to Capacity ratio 0.49

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 57.1% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 21 83 159 61 57 8 15 193 14 4 448 97

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 23 90 173 66 62 9 16 210 15 4 487 105

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 286 137 241 597

Volume Left (vph) 23 66 16 4

Volume Right (vph) 173 9 15 105

Hadj (s) -0.31 0.09 0.01 -0.07

Departure Headway (s) 6.5 7.4 6.6 5.8

Degree Utilization, x 0.52 0.28 0.44 0.97

Capacity (veh/h) 526 455 513 603

Control Delay (s) 16.3 13.2 14.8 52.8

Approach Delay (s) 16.3 13.2 14.8 52.8

Approach LOS C B B F

Intersection Summary

Delay 33.0

HCM Level of Service D

Intersection Capacity Utilization 61.8% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 10 194 478 100 186 44

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 11 211 520 109 202 48

Pedestrians 4 5 2

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1380 235 254

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1380 235 254

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 89 74 60

cM capacity (veh/h) 95 798 1307

Direction, Lane # EB 1 EB 2 NB 1 SB 1

Volume Total 11 211 628 250

Volume Left 11 0 520 0

Volume Right 0 211 0 48

cSH 95 798 1307 1700

Volume to Capacity 0.11 0.26 0.40 0.15

Queue Length 95th (ft) 9 27 49 0

Control Delay (s) 47.5 11.1 8.6 0.0

Lane LOS E B A

Approach Delay (s) 12.9 8.6 0.0

Approach LOS B

Intersection Summary

Average Delay 7.5

Intersection Capacity Utilization 59.2% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 23 59 16 7 68 283 20 235 11 106 212 44

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 25 64 17 8 74 308 22 255 12 115 230 48

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 107 82 308 289 393

Volume Left (vph) 25 8 0 22 115

Volume Right (vph) 17 0 308 12 48

Hadj (s) -0.02 0.08 -0.67 0.02 0.02

Departure Headway (s) 7.0 6.9 6.1 6.2 6.0

Degree Utilization, x 0.21 0.16 0.52 0.50 0.66

Capacity (veh/h) 427 486 541 536 562

Control Delay (s) 11.8 10.0 14.5 15.3 19.8

Approach Delay (s) 11.8 13.6 15.3 19.8

Approach LOS B B C C

Intersection Summary

Delay 15.9

HCM Level of Service C

Intersection Capacity Utilization 56.4% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 9 124 5 37 281 19 8 117 13 48 384 20

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 11 11 11 12 11 11 12 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98 1.00 1.00

Flpb, ped/bikes 0.99 1.00 0.97 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1757 1849 1662 1779 1766 1801 1502 1761 1785

Flt Permitted 0.37 1.00 0.67 1.00 0.46 1.00 1.00 0.68 1.00

Satd. Flow (perm) 680 1849 1168 1779 857 1801 1502 1252 1785

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 10 135 5 40 305 21 9 127 14 52 417 22

RTOR Reduction (vph) 0 2 0 0 4 0 0 0 6 0 2 0

Lane Group Flow (vph) 10 138 0 40 322 0 9 127 8 52 437 0

Confl. Peds. (#/hr) 7 18 18 7 2 5 5 2

Confl. Bikes (#/hr) 2 1

Turn Type Perm Perm Perm Perm Perm

Protected Phases 4 4 2 2

Permitted Phases 4 4 2 2 2

Actuated Green, G (s) 16.5 16.5 16.5 16.5 38.5 38.5 38.5 38.5 38.5

Effective Green, g (s) 16.5 16.5 16.5 16.5 38.5 38.5 38.5 38.5 38.5

Actuated g/C Ratio 0.25 0.25 0.25 0.25 0.59 0.59 0.59 0.59 0.59

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 173 469 296 452 508 1067 890 742 1057

v/s Ratio Prot 0.07 c0.18 0.07 c0.24

v/s Ratio Perm 0.01 0.03 0.01 0.01 0.04

v/c Ratio 0.06 0.29 0.14 0.71 0.02 0.12 0.01 0.07 0.41

Uniform Delay, d1 18.4 19.6 18.7 22.1 5.5 5.8 5.4 5.6 7.2

Progression Factor 1.00 1.00 0.67 0.75 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.1 0.1 3.7 0.1 0.2 0.0 0.2 1.2

Delay (s) 18.4 19.7 12.7 20.3 5.5 6.0 5.5 5.8 8.3

Level of Service B B B C A A A A A

Approach Delay (s) 19.6 19.4 6.0 8.1

Approach LOS B B A A

Intersection Summary

HCM Average Control Delay 12.9 HCM Level of Service B

HCM Volume to Capacity ratio 0.50

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 54.1% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 2 38 7 128 40 8 14 4 208 3 332 20

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00 1.00 0.95 0.95 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.86 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 0.97 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 1676 1425 1513 1551 1393 1590 1362 1354 1593 3185 1392

Flt Permitted 0.95 1.00 1.00 0.95 0.97 1.00 0.54 1.00 1.00 0.68 1.00 1.00

Satd. Flow (perm) 1593 1676 1425 1513 1551 1393 897 1362 1354 1139 3185 1392

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 2 41 8 139 43 9 15 4 226 3 361 22

RTOR Reduction (vph) 0 0 8 0 0 0 0 30 31 0 0 6

Lane Group Flow (vph) 2 41 0 90 92 9 15 85 84 3 361 16

Confl. Peds. (#/hr) 5 5 1 1

Turn Type Split Perm Split Free Perm Prot Perm Perm

Protected Phases 8 8 7 7 2 2 6

Permitted Phases 8 Free 2 6 6

Actuated Green, G (s) 7.9 7.9 7.9 12.2 12.2 130.0 94.9 94.9 94.9 94.9 94.9 94.9

Effective Green, g (s) 7.9 7.9 7.9 12.2 12.2 130.0 94.9 94.9 94.9 94.9 94.9 94.9

Actuated g/C Ratio 0.06 0.06 0.06 0.09 0.09 1.00 0.73 0.73 0.73 0.73 0.73 0.73

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.5 3.5 3.5 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 97 102 87 142 146 1393 655 994 988 831 2325 1016

v/s Ratio Prot 0.00 c0.02 c0.06 0.06 0.06 0.06 c0.11

v/s Ratio Perm 0.00 0.01 0.02 0.00 0.01

v/c Ratio 0.02 0.40 0.01 0.63 0.63 0.01 0.02 0.09 0.08 0.00 0.16 0.02

Uniform Delay, d1 57.4 58.8 57.4 56.7 56.7 0.0 4.8 5.1 5.1 4.8 5.3 4.8

Progression Factor 1.00 1.00 1.00 0.39 0.39 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 3.0 0.0 6.5 6.3 0.0 0.1 0.2 0.2 0.0 0.1 0.0

Delay (s) 57.5 61.8 57.4 28.5 28.2 0.0 4.9 5.2 5.2 4.8 5.5 4.8

Level of Service E E E C C A A A A A A A

Approach Delay (s) 61.0 27.0 5.2 5.4

Approach LOS E C A A

Intersection Summary

HCM Average Control Delay 13.3 HCM Level of Service B

HCM Volume to Capacity ratio 0.22

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 40.9% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 236 179 4 189 99 110 6 395 158 183 937 293

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.96 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 1856 1764 1863 1583 1769 3373 1769 3378

Flt Permitted 0.49 1.00 0.35 1.00 1.00 0.18 1.00 0.31 1.00

Satd. Flow (perm) 908 1856 642 1863 1583 341 3373 571 3378

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 257 195 4 205 108 120 7 429 172 199 1018 318

RTOR Reduction (vph) 0 1 0 0 0 106 0 33 0 0 19 0

Lane Group Flow (vph) 257 198 0 205 108 14 7 568 0 199 1317 0

Confl. Peds. (#/hr) 9 9 6 1 1 6

Turn Type pm+pt pm+pt Perm pm+pt pm+pt

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 8 2 6

Actuated Green, G (s) 36.0 17.9 31.2 15.5 15.5 54.8 53.8 82.9 77.4

Effective Green, g (s) 36.0 17.9 31.2 15.5 15.5 54.8 53.8 82.9 77.4

Actuated g/C Ratio 0.28 0.14 0.24 0.12 0.12 0.42 0.41 0.64 0.60

Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 1.0 3.0 1.0 3.0

Lane Grp Cap (vph) 371 256 290 222 189 155 1396 591 2011

v/s Ratio Prot c0.10 c0.11 0.09 0.06 0.00 0.17 c0.06 c0.39

v/s Ratio Perm 0.10 0.08 0.01 0.02 0.15

v/c Ratio 0.69 0.77 0.71 0.49 0.08 0.05 0.41 0.34 0.66

Uniform Delay, d1 39.9 54.1 42.7 53.5 50.9 22.0 26.9 11.0 17.4

Progression Factor 1.00 1.00 0.60 0.58 0.88 1.00 1.00 1.00 1.00

Incremental Delay, d2 4.5 12.4 6.0 0.6 0.1 0.0 0.9 1.5 1.7

Delay (s) 44.4 66.5 31.5 31.7 44.7 22.0 27.7 12.5 19.1

Level of Service D E C C D C C B B

Approach Delay (s) 54.0 35.2 27.7 18.3

Approach LOS D D C B

Intersection Summary

HCM Average Control Delay 27.9 HCM Level of Service C

HCM Volume to Capacity ratio 0.70

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 76.5% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

26: NE 145th St & 5th Ave NE 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 9 Synchro 7 -  Report

David Evans and Associates, Inc. Page 27

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 265 521 65 2 842 195 278 259 302 31 126 270

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.1 5.5 5.5 5.5 5.1 5.1 5.5 5.1 5.1 5.5

Lane Util. Factor 1.00 0.95 1.00 0.95 0.91 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 1.00 0.99 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 0.97 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 1.00 0.95 0.99 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3539 1534 3439 1610 3343 1560 1770 1863 1583

Flt Permitted 0.11 1.00 1.00 0.95 0.95 0.99 1.00 0.95 1.00 1.00

Satd. Flow (perm) 199 3539 1534 3282 1610 3343 1560 1770 1863 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 288 566 71 2 915 212 302 282 328 34 137 293

RTOR Reduction (vph) 0 0 29 0 15 0 0 0 134 0 0 178

Lane Group Flow (vph) 288 566 42 0 1114 0 190 394 194 34 137 115

Confl. Peds. (#/hr) 5 5 2 2

Turn Type pm+pt Perm Perm Split custom Split custom

Protected Phases 5 2 6 4 4 3 3

Permitted Phases 2 2 6 2 6

Actuated Green, G (s) 69.8 69.4 69.4 46.0 19.5 19.5 69.4 12.8 12.8 46.0

Effective Green, g (s) 69.8 69.4 69.4 46.0 19.5 19.5 69.4 12.8 12.8 46.0

Actuated g/C Ratio 0.59 0.59 0.59 0.39 0.17 0.17 0.59 0.11 0.11 0.39

Clearance Time (s) 5.1 5.5 5.5 5.5 5.1 5.1 5.5 5.1 5.1 5.5

Vehicle Extension (s) 3.0 3.5 3.5 3.0 3.0 3.0 3.5 3.0 3.0 3.0

Lane Grp Cap (vph) 363 2092 907 1286 267 555 922 193 203 620

v/s Ratio Prot c0.12 0.16 c0.12 0.12 0.02 c0.07

v/s Ratio Perm 0.35 0.03 c0.34 0.12 0.07

v/c Ratio 0.79 0.27 0.05 0.87 0.71 0.71 0.21 0.18 0.67 0.19

Uniform Delay, d1 36.1 11.7 10.1 32.9 46.3 46.3 11.2 47.5 50.3 23.4

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 11.3 0.1 0.0 6.4 8.6 4.2 0.1 0.4 8.6 0.1

Delay (s) 47.4 11.8 10.1 39.2 54.9 50.4 11.3 47.9 58.9 23.6

Level of Service D B B D D D B D E C

Approach Delay (s) 22.7 39.2 37.3 35.8

Approach LOS C D D D

Intersection Summary

HCM Average Control Delay 33.8 HCM Level of Service C

HCM Volume to Capacity ratio 0.76

Actuated Cycle Length (s) 117.4 Sum of lost time (s) 15.7

Intersection Capacity Utilization 80.4% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Sign Control Stop Stop Stop

Volume (vph) 1 32 43 26 19 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 35 47 28 21 0

Direction, Lane # EB 1 NB 1 SB 1

Volume Total (vph) 36 75 21

Volume Left (vph) 1 47 0

Volume Right (vph) 35 0 0

Hadj (s) -0.54 0.16 0.03

Departure Headway (s) 3.6 4.1 4.1

Degree Utilization, x 0.04 0.09 0.02

Capacity (veh/h) 978 849 868

Control Delay (s) 6.7 7.5 7.2

Approach Delay (s) 6.7 7.5 7.2

Approach LOS A A A

Intersection Summary

Delay 7.3

HCM Level of Service A

Intersection Capacity Utilization 21.1% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 7 4 0 0 0 45 1 24 0 29 10 6

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 8 4 0 0 0 49 1 26 0 32 11 7

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 12 49 27 49

Volume Left (vph) 8 0 1 32

Volume Right (vph) 0 49 0 7

Hadj (s) 0.16 -0.57 0.04 0.08

Departure Headway (s) 4.3 3.5 4.1 4.1

Degree Utilization, x 0.01 0.05 0.03 0.06

Capacity (veh/h) 821 998 850 854

Control Delay (s) 7.3 6.7 7.2 7.4

Approach Delay (s) 7.3 6.7 7.2 7.4

Approach LOS A A A A

Intersection Summary

Delay 7.1

HCM Level of Service A

Intersection Capacity Utilization 23.2% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 0 2 2 0 7 0 67 0 22 35 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 0 2 2 0 8 0 73 0 24 38 0

Pedestrians 3

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 166 159 41 164 159 73 38 73

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 166 159 41 164 159 73 38 73

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 100 100 100 100 99 100 98

cM capacity (veh/h) 782 722 1027 788 722 989 1572 1527

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 3 10 73 62

Volume Left 1 2 0 24

Volume Right 2 8 0 0

cSH 930 936 1572 1527

Volume to Capacity 0.00 0.01 0.00 0.02

Queue Length 95th (ft) 0 1 0 1

Control Delay (s) 8.9 8.9 0.0 2.9

Lane LOS A A A

Approach Delay (s) 8.9 8.9 0.0 2.9

Approach LOS A A

Intersection Summary

Average Delay 2.0

Intersection Capacity Utilization 20.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 139 4 5 9 7 14 9 156 1 11 289 298

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 5.0 5.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.94 1.00 1.00 1.00 0.92

Flt Protected 0.95 0.99 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 1721 1756 3536 1770 3232

Flt Permitted 0.77 0.93 0.41 1.00 0.95 1.00

Satd. Flow (perm) 1423 1617 757 3536 1770 3232

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 151 4 5 10 8 15 10 170 1 12 314 324

RTOR Reduction (vph) 0 1 0 0 13 0 0 0 0 0 76 0

Lane Group Flow (vph) 0 159 0 0 20 0 10 171 0 12 562 0

Confl. Peds. (#/hr) 2 2 4 2 2 4

Turn Type Perm Perm Perm Prot

Protected Phases 8 8 6 5 5 6

Permitted Phases 8 8 6

Actuated Green, G (s) 21.6 21.6 86.8 86.8 8.6 99.4

Effective Green, g (s) 21.6 21.6 86.8 86.8 8.6 99.4

Actuated g/C Ratio 0.17 0.17 0.67 0.67 0.07 0.76

Clearance Time (s) 4.0 4.0 5.0 5.0 4.0

Vehicle Extension (s) 3.5 3.5 2.5 2.5 2.0

Lane Grp Cap (vph) 236 269 505 2361 117 2471

v/s Ratio Prot 0.05 0.01 c0.17

v/s Ratio Perm c0.11 0.01 0.01

v/c Ratio 0.67 0.08 0.02 0.07 0.10 0.23

Uniform Delay, d1 50.9 45.8 7.3 7.5 57.1 4.4

Progression Factor 1.00 1.00 0.81 0.81 1.34 0.33

Incremental Delay, d2 7.7 0.1 0.1 0.1 0.1 0.0

Delay (s) 58.6 45.9 6.0 6.2 76.5 1.4

Level of Service E D A A E A

Approach Delay (s) 58.6 45.9 6.2 2.8

Approach LOS E D A A

Intersection Summary

HCM Average Control Delay 13.5 HCM Level of Service B

HCM Volume to Capacity ratio 0.30

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 39.3% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 6 17 84 11 7 2 48 58 13 84 1

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 7 18 91 12 8 2 52 63 14 91 1

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 131

pX, platoon unblocked 0.99 0.99 0.99 0.99 0.99 0.99

vC, conflicting volume 222 240 93 231 209 84 92 115

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 209 228 93 219 196 70 92 102

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 99 98 87 98 99 100 99

cM capacity (veh/h) 719 658 963 705 685 983 1502 1476

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 25 111 117 107

Volume Left 0 91 2 14

Volume Right 18 8 63 1

cSH 859 716 1502 1476

Volume to Capacity 0.03 0.15 0.00 0.01

Queue Length 95th (ft) 2 14 0 1

Control Delay (s) 9.3 10.9 0.1 1.1

Lane LOS A B A A

Approach Delay (s) 9.3 10.9 0.1 1.1

Approach LOS A B

Intersection Summary

Average Delay 4.4

Intersection Capacity Utilization 30.9% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 11 4 4 3 4 10 13 69 7 8 45 23

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 12 4 4 3 4 11 14 75 8 9 49 25

Pedestrians 2

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 199 190 63 194 198 79 74 83

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 199 190 63 194 198 79 74 83

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 98 99 100 100 99 99 99 99

cM capacity (veh/h) 739 695 999 748 687 982 1526 1515

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 21 18 97 83

Volume Left 12 3 14 9

Volume Right 4 11 8 25

cSH 771 849 1526 1515

Volume to Capacity 0.03 0.02 0.01 0.01

Queue Length 95th (ft) 2 2 1 0

Control Delay (s) 9.8 9.3 1.1 0.8

Lane LOS A A A A

Approach Delay (s) 9.8 9.3 1.1 0.8

Approach LOS A A

Intersection Summary

Average Delay 2.5

Intersection Capacity Utilization 17.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 55 587 0 1 570 58 1 0 8 90 1 106

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.6 4.6 4.6 4.6 5.5 5.5 5.5

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.99 0.88 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1769 3539 1770 3483 1609 1768 1565

Flt Permitted 0.25 1.00 0.28 1.00 0.99 0.75 1.00

Satd. Flow (perm) 461 3539 520 3483 1599 1398 1565

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 60 638 0 1 620 63 1 0 9 98 1 115

RTOR Reduction (vph) 0 0 0 0 14 0 0 4 0 0 51 0

Lane Group Flow (vph) 60 638 0 1 669 0 0 6 0 98 65 0

Confl. Peds. (#/hr) 1 1 2 1 1 2

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 18.8 18.8 18.8 18.8 36.1 36.1 36.1

Effective Green, g (s) 18.8 18.8 18.8 18.8 36.1 36.1 36.1

Actuated g/C Ratio 0.29 0.29 0.29 0.29 0.56 0.56 0.56

Clearance Time (s) 4.6 4.6 4.6 4.6 5.5 5.5 5.5

Vehicle Extension (s) 3.5 3.5 3.5 3.5 4.0 4.0 4.0

Lane Grp Cap (vph) 133 1024 150 1007 888 776 869

v/s Ratio Prot 0.18 c0.19 0.04

v/s Ratio Perm 0.13 0.00 0.00 c0.07

v/c Ratio 0.45 0.62 0.01 0.66 0.01 0.13 0.07

Uniform Delay, d1 18.9 20.0 16.5 20.3 6.4 6.9 6.7

Progression Factor 0.84 0.83 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 2.2 1.0 0.0 1.7 0.0 0.3 0.2

Delay (s) 18.2 17.7 16.5 22.1 6.5 7.2 6.9

Level of Service B B B C A A A

Approach Delay (s) 17.7 22.0 6.5 7.0

Approach LOS B C A A

Intersection Summary

HCM Average Control Delay 18.1 HCM Level of Service B

HCM Volume to Capacity ratio 0.31

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.1

Intersection Capacity Utilization 57.5% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 33 381 142 139 433 80 126 194 77 188 354 26

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.96 1.00 0.98 1.00 0.96 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 3383 1770 3456 1770 3388 1770 3498

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1770 3383 1770 3456 1770 3388 1770 3498

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 36 414 154 151 471 87 137 211 84 204 385 28

RTOR Reduction (vph) 0 58 0 0 21 0 0 67 0 0 8 0

Lane Group Flow (vph) 36 510 0 151 537 0 137 228 0 204 405 0

Confl. Peds. (#/hr) 1 1 9 9

Turn Type Prot Prot Prot Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases

Actuated Green, G (s) 2.5 16.4 9.2 23.1 7.4 13.2 10.2 16.0

Effective Green, g (s) 2.5 16.4 9.2 23.1 7.4 13.2 10.2 16.0

Actuated g/C Ratio 0.04 0.25 0.14 0.36 0.11 0.20 0.16 0.25

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 68 854 251 1228 202 688 278 861

v/s Ratio Prot 0.02 c0.15 c0.09 0.16 0.08 0.07 c0.12 c0.12

v/s Ratio Perm

v/c Ratio 0.53 0.60 0.60 0.44 0.68 0.33 0.73 0.47

Uniform Delay, d1 30.7 21.4 26.2 16.0 27.7 22.1 26.1 20.9

Progression Factor 1.00 1.00 1.67 0.32 1.02 0.95 1.00 1.00

Incremental Delay, d2 7.3 1.1 3.7 0.2 8.7 1.3 9.6 1.8

Delay (s) 37.9 22.5 47.6 5.4 36.8 22.3 35.7 22.7

Level of Service D C D A D C D C

Approach Delay (s) 23.4 14.4 26.9 27.0

Approach LOS C B C C

Intersection Summary

HCM Average Control Delay 22.3 HCM Level of Service C

HCM Volume to Capacity ratio 0.60

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 56.4% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 0 0 402 0 0 0 0 0 991 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3

Lane Util. Factor 0.95 0.95

Frt 1.00 1.00

Flt Protected 1.00 1.00

Satd. Flow (prot) 3539 3539

Flt Permitted 1.00 1.00

Satd. Flow (perm) 3539 3539

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 0 0 0 437 0 0 0 0 0 1077 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 0 0 0 437 0 0 0 0 0 1077 0

Turn Type

Protected Phases 6 4

Permitted Phases

Actuated Green, G (s) 64.7 54.7

Effective Green, g (s) 64.7 54.7

Actuated g/C Ratio 0.50 0.42

Clearance Time (s) 5.3 5.3

Vehicle Extension (s) 5.0 5.0

Lane Grp Cap (vph) 1761 1489

v/s Ratio Prot c0.12 c0.30

v/s Ratio Perm

v/c Ratio 0.25 0.72

Uniform Delay, d1 18.7 31.3

Progression Factor 0.61 1.00

Incremental Delay, d2 0.3 2.2

Delay (s) 11.7 33.5

Level of Service B C

Approach Delay (s) 0.0 11.7 0.0 33.5

Approach LOS A B A C

Intersection Summary

HCM Average Control Delay 27.2 HCM Level of Service C

HCM Volume to Capacity ratio 0.47

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 10.6

Intersection Capacity Utilization 46.3% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 0 499 0 0 1009 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3

Lane Util. Factor 0.95 0.97

Frt 1.00 1.00

Flt Protected 1.00 0.95

Satd. Flow (prot) 3539 3433

Flt Permitted 1.00 0.95

Satd. Flow (perm) 3539 3433

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 542 0 0 1097 0

RTOR Reduction (vph) 0 0 0 0 176 0

Lane Group Flow (vph) 0 542 0 0 921 0

Turn Type

Protected Phases 2 4

Permitted Phases

Actuated Green, G (s) 71.6 47.8

Effective Green, g (s) 71.6 47.8

Actuated g/C Ratio 0.55 0.37

Clearance Time (s) 5.3 5.3

Vehicle Extension (s) 5.0 5.0

Lane Grp Cap (vph) 1949 1262

v/s Ratio Prot c0.15 c0.27

v/s Ratio Perm

v/c Ratio 0.28 0.73

Uniform Delay, d1 15.5 35.5

Progression Factor 0.68 0.06

Incremental Delay, d2 0.3 2.4

Delay (s) 10.9 4.7

Level of Service B A

Approach Delay (s) 10.9 0.0 4.7

Approach LOS B A A

Intersection Summary

HCM Average Control Delay 6.7 HCM Level of Service A

HCM Volume to Capacity ratio 0.46

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 10.6

Intersection Capacity Utilization 51.4% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 9 1373 129 143 733 49 25 46 154 176 275 44

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.6 5.3 4.6 5.3 4.6 5.0 5.0 4.6 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3486 1770 3501 1770 1803 1563 1770 1863 1561

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3486 1770 3501 1770 1803 1563 1770 1863 1561

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 10 1492 140 155 797 53 27 50 167 191 299 48

RTOR Reduction (vph) 0 5 0 0 3 0 0 0 66 0 0 25

Lane Group Flow (vph) 10 1627 0 155 847 0 27 50 101 191 299 23

Confl. Peds. (#/hr) 1 2 2 1 2 1 1 2

Bus Blockages (#/hr) 0 0 0 0 0 0 0 8 0 0 0 0

Turn Type Prot Prot Prot Perm Prot Perm

Protected Phases 5 2 1 6 3 8 7 4

Permitted Phases 8 4

Actuated Green, G (s) 1.4 56.5 20.9 76.0 3.2 20.7 20.7 12.4 29.9 29.9

Effective Green, g (s) 1.4 56.5 20.9 76.0 3.2 20.7 20.7 12.4 29.9 29.9

Actuated g/C Ratio 0.01 0.43 0.16 0.58 0.02 0.16 0.16 0.10 0.23 0.23

Clearance Time (s) 4.6 5.3 4.6 5.3 4.6 5.0 5.0 4.6 5.0 5.0

Vehicle Extension (s) 2.5 5.0 2.5 5.0 2.5 5.0 5.0 3.0 5.0 5.0

Lane Grp Cap (vph) 19 1515 285 2047 44 287 249 169 428 359

v/s Ratio Prot 0.01 c0.47 c0.09 0.24 0.02 0.03 c0.11 c0.16

v/s Ratio Perm 0.06 0.01

v/c Ratio 0.53 1.07 0.54 0.41 0.61 0.17 0.41 1.13 0.70 0.06

Uniform Delay, d1 64.0 36.8 50.2 14.8 62.8 47.3 49.1 58.8 45.9 39.1

Progression Factor 1.31 0.59 0.91 0.81 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 17.1 44.9 1.6 0.6 19.7 0.6 2.3 108.5 6.2 0.2

Delay (s) 101.2 66.7 47.1 12.5 82.5 47.9 51.4 167.3 52.1 39.3

Level of Service F E D B F D D F D D

Approach Delay (s) 66.9 17.8 54.1 91.9

Approach LOS E B D F

Intersection Summary

HCM Average Control Delay 55.5 HCM Level of Service E

HCM Volume to Capacity ratio 0.89

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 14.5

Intersection Capacity Utilization 83.5% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 0 1065 840 0 275 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3 5.0

Lane Util. Factor 0.95 0.95 0.97

Frpb, ped/bikes 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 1.00 1.00

Flt Protected 1.00 1.00 0.95

Satd. Flow (prot) 3539 3539 3433

Flt Permitted 1.00 1.00 0.95

Satd. Flow (perm) 3539 3539 3433

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 1158 913 0 299 0

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 0 1158 913 0 299 0

Confl. Peds. (#/hr) 1

Turn Type

Protected Phases 2 6 4

Permitted Phases

Actuated Green, G (s) 43.7 43.7 11.0

Effective Green, g (s) 43.7 43.7 11.0

Actuated g/C Ratio 0.67 0.67 0.17

Clearance Time (s) 5.3 5.3 5.0

Vehicle Extension (s) 5.0 5.0 3.0

Lane Grp Cap (vph) 2379 2379 581

v/s Ratio Prot c0.33 0.26 c0.09

v/s Ratio Perm

v/c Ratio 0.49 0.38 0.51

Uniform Delay, d1 5.2 4.7 24.6

Progression Factor 0.68 1.00 1.00

Incremental Delay, d2 0.2 0.5 0.8

Delay (s) 3.7 5.2 25.3

Level of Service A A C

Approach Delay (s) 3.7 5.2 25.3

Approach LOS A A C

Intersection Summary

HCM Average Control Delay 7.0 HCM Level of Service A

HCM Volume to Capacity ratio 0.49

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.3

Intersection Capacity Utilization 45.9% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 29 51 12 574 1653 40

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 32 55 13 624 1797 43

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 2135 898 1840

vC1, stage 1 conf vol 1797

vC2, stage 2 conf vol 338

vCu, unblocked vol 2135 898 1840

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s) 5.8

tF (s) 3.5 3.3 2.2

p0 queue free % 72 80 96

cM capacity (veh/h) 114 282 327

Direction, Lane # EB 1 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3

Volume Total 87 13 312 312 898 898 43

Volume Left 32 13 0 0 0 0 0

Volume Right 55 0 0 0 0 0 43

cSH 184 327 1700 1700 1700 1700 1700

Volume to Capacity 0.47 0.04 0.18 0.18 0.53 0.53 0.03

Queue Length 95th (ft) 57 3 0 0 0 0 0

Control Delay (s) 41.0 16.5 0.0 0.0 0.0 0.0 0.0

Lane LOS E C

Approach Delay (s) 41.0 0.3 0.0

Approach LOS E

Intersection Summary

Average Delay 1.5

Intersection Capacity Utilization 57.1% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 131 334 70 174 127 73 14 336 107 122 1316 160

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 11 11 11 11 11 11 13 15 11 13

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 0.97 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3433 1711 3421 1508 1711 3421 1590 1947 3421 1585

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3433 1711 3421 1508 1711 3421 1590 1947 3421 1585

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 142 363 76 189 138 79 15 365 116 133 1430 174

RTOR Reduction (vph) 0 14 0 0 0 66 0 0 63 0 0 37

Lane Group Flow (vph) 142 425 0 189 138 13 15 365 53 133 1430 137

Confl. Peds. (#/hr) 2 9 9 2 12 12 12 12

Turn Type Prot Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 14.0 20.4 15.0 21.4 21.4 2.8 59.5 59.5 13.1 69.8 69.8

Effective Green, g (s) 14.0 20.4 15.0 21.4 21.4 2.8 59.5 59.5 13.1 69.8 69.8

Actuated g/C Ratio 0.11 0.16 0.12 0.16 0.16 0.02 0.46 0.46 0.10 0.54 0.54

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 3.0 2.0 2.0 2.5 3.5 3.5 2.5 3.5 3.5

Lane Grp Cap (vph) 191 539 197 563 248 37 1566 728 196 1837 851

v/s Ratio Prot 0.08 c0.12 c0.11 0.04 0.01 0.11 c0.07 c0.42

v/s Ratio Perm 0.01 0.03 0.09

v/c Ratio 0.74 0.79 0.96 0.25 0.05 0.41 0.23 0.07 0.68 0.78 0.16

Uniform Delay, d1 56.3 52.7 57.2 47.3 45.8 62.8 21.4 19.8 56.4 23.9 15.3

Progression Factor 0.99 0.99 0.63 0.71 1.88 1.02 0.79 0.42 1.00 1.00 1.00

Incremental Delay, d2 12.8 6.9 51.4 0.1 0.0 5.1 0.3 0.2 8.2 3.3 0.4

Delay (s) 68.3 59.2 87.3 33.5 86.3 69.2 17.3 8.5 64.6 27.3 15.7

Level of Service E E F C F E B A E C B

Approach Delay (s) 61.4 68.8 16.8 29.0

Approach LOS E E B C

Intersection Summary

HCM Average Control Delay 38.0 HCM Level of Service D

HCM Volume to Capacity ratio 0.82

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 22.0

Intersection Capacity Utilization 83.4% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR WBR2 NBL2 NBL NBT NBR SBL

Lane Configurations

Volume (vph) 67 322 372 109 175 35 17 130 29 388 42 49

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00

Frt 1.00 1.00 0.85 1.00 0.97 1.00 1.00 0.85 1.00

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Satd. Flow (prot) 1593 3185 1425 1593 3077 1593 3185 1425 1593

Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Satd. Flow (perm) 1593 3185 1425 1593 3077 1593 3185 1425 1593

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 73 350 404 118 190 38 18 141 32 422 46 53

RTOR Reduction (vph) 0 0 125 0 5 0 0 0 0 0 23 0

Lane Group Flow (vph) 73 350 279 118 241 0 0 0 173 422 23 53

Turn Type Prot Perm Prot Prot Prot Perm Prot

Protected Phases 7 4 3 8 5 5 2 1

Permitted Phases 4 2

Actuated Green, G (s) 7.9 27.3 27.3 8.0 27.4 12.0 65.5 65.5 7.2

Effective Green, g (s) 7.9 27.3 27.3 8.0 27.4 12.0 65.5 65.5 7.2

Actuated g/C Ratio 0.06 0.21 0.21 0.06 0.21 0.09 0.50 0.50 0.06

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 2.0 6.0 6.0 2.0

Lane Grp Cap (vph) 97 669 299 98 649 147 1605 718 88

v/s Ratio Prot 0.05 0.11 c0.07 0.08 c0.11 c0.13 0.03

v/s Ratio Perm c0.20 0.02

v/c Ratio 0.75 0.52 0.93 1.20 0.37 1.18 0.26 0.03 0.60

Uniform Delay, d1 60.1 45.6 50.5 61.0 43.9 59.0 18.4 16.3 60.0

Progression Factor 0.94 0.95 1.04 0.94 0.99 0.70 0.83 1.51 1.19

Incremental Delay, d2 26.9 0.7 34.1 154.9 0.4 128.0 0.4 0.1 6.2

Delay (s) 83.3 43.9 86.7 212.4 43.7 169.2 15.6 24.6 77.8

Level of Service F D F F D F B C E

Approach Delay (s) 68.3 98.4 57.7

Approach LOS E F E

Intersection Summary

HCM Average Control Delay 65.1 HCM Level of Service E

HCM Volume to Capacity ratio 1.07

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 27.0

Intersection Capacity Utilization 90.4% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBT SBR SBR2 SER2

Lane Configurations

Volume (vph) 1430 72 7 0

Ideal Flow (vphpl) 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0

Lane Util. Factor 0.95 1.00

Frt 1.00 0.85

Flt Protected 1.00 1.00

Satd. Flow (prot) 3185 1425

Flt Permitted 1.00 1.00

Satd. Flow (perm) 3185 1425

Peak-hour factor, PHF 0.92 0.92 0.92 0.92

Adj. Flow (vph) 1554 78 8 0

RTOR Reduction (vph) 0 3 0 0

Lane Group Flow (vph) 1554 83 0 0

Turn Type Prot custom

Protected Phases 6 6

Permitted Phases 4

Actuated Green, G (s) 60.7 60.7

Effective Green, g (s) 60.7 60.7

Actuated g/C Ratio 0.47 0.47

Clearance Time (s) 5.0 5.0

Vehicle Extension (s) 4.0 4.0

Lane Grp Cap (vph) 1487 665

v/s Ratio Prot c0.49 0.06

v/s Ratio Perm

v/c Ratio 1.05 0.13

Uniform Delay, d1 34.6 19.6

Progression Factor 0.80 0.61

Incremental Delay, d2 33.6 0.3

Delay (s) 61.3 12.2

Level of Service E B

Approach Delay (s) 59.3

Approach LOS E

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 32 257 57 341 200 129 14 488 119 195 1601 35

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 6.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 0.97 0.95 1.00 1.00 0.95 1.00 0.97 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.97 1.00 1.00 0.98 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 2976 3090 3079 1388 1593 3079 1396 3090 3079 1403

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1593 2976 3090 3079 1388 1593 3079 1396 3090 3079 1403

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 35 279 62 371 217 140 15 530 129 212 1740 38

RTOR Reduction (vph) 0 16 0 0 0 107 0 0 57 0 0 17

Lane Group Flow (vph) 35 325 0 371 217 33 15 530 72 212 1740 21

Confl. Peds. (#/hr) 12 18 18 12 2 9 9 2

Turn Type Prot Prot Perm Prot pm+ov Prot Perm

Protected Phases 7 4 3 8 5 2 3 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 4.2 22.9 12.0 30.7 30.7 2.4 60.7 72.7 12.4 70.7 70.7

Effective Green, g (s) 4.2 22.9 12.0 30.7 30.7 2.4 60.7 72.7 12.4 70.7 70.7

Actuated g/C Ratio 0.03 0.18 0.09 0.24 0.24 0.02 0.47 0.56 0.10 0.54 0.54

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 6.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.5 3.5 3.5 1.5 4.0 3.5 1.5 4.0 4.0

Lane Grp Cap (vph) 51 524 285 727 328 29 1438 781 295 1675 763

v/s Ratio Prot 0.02 c0.11 c0.12 0.07 0.01 0.17 0.01 c0.07 c0.57

v/s Ratio Perm 0.02 0.04 0.01

v/c Ratio 0.69 0.62 1.30 0.30 0.10 0.52 0.37 0.09 0.72 1.04 0.03

Uniform Delay, d1 62.2 49.5 59.0 40.8 38.8 63.2 22.3 13.3 57.1 29.6 13.7

Progression Factor 0.96 1.15 0.65 0.77 1.37 1.02 1.46 3.19 1.32 0.43 0.11

Incremental Delay, d2 31.9 2.3 158.9 0.3 0.2 6.2 0.7 0.1 0.6 19.8 0.0

Delay (s) 91.8 59.3 197.0 31.8 53.2 70.9 33.3 42.5 76.0 32.4 1.5

Level of Service F E F C D E C D E C A

Approach Delay (s) 62.3 120.1 35.9 36.4

Approach LOS E F D D

Intersection Summary

HCM Average Control Delay 55.1 HCM Level of Service E

HCM Volume to Capacity ratio 0.99

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 22.0

Intersection Capacity Utilization 99.4% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 87 25 132 12 48 4 166 587 6 10 1806 248

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 4.0 6.0 4.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 0.97 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.98 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.87 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1588 1394 1589 1601 3090 3079 1355 1593 3079 1395

Flt Permitted 0.56 1.00 0.44 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 929 1394 743 1601 3090 3079 1355 1593 3079 1395

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 95 27 143 13 52 4 180 638 7 11 1963 270

RTOR Reduction (vph) 0 122 0 0 3 0 0 0 2 0 0 62

Lane Group Flow (vph) 95 48 0 13 53 0 180 638 5 11 1963 208

Confl. Peds. (#/hr) 5 5 5 5 4 6 6 4

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 17.7 13.1 11.7 10.1 7.0 92.7 92.7 2.6 88.3 88.3

Effective Green, g (s) 17.7 13.1 11.7 10.1 7.0 92.7 92.7 2.6 88.3 88.3

Actuated g/C Ratio 0.14 0.10 0.09 0.08 0.05 0.71 0.71 0.02 0.68 0.68

Clearance Time (s) 4.0 6.0 4.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 2.0 3.0 2.0 2.0 3.0 3.0 2.0 3.0 3.0

Lane Grp Cap (vph) 150 140 77 124 166 2196 966 32 2091 948

v/s Ratio Prot c0.02 0.03 0.00 0.03 c0.06 c0.21 0.01 c0.64

v/s Ratio Perm c0.06 0.01 0.00 0.15

v/c Ratio 0.63 0.34 0.17 0.43 1.08 0.29 0.01 0.34 0.94 0.22

Uniform Delay, d1 52.8 54.4 54.3 57.2 61.5 6.7 5.4 62.9 18.5 7.9

Progression Factor 1.13 1.63 1.00 1.00 0.98 0.79 0.88 1.26 0.31 0.07

Incremental Delay, d2 8.4 0.5 1.0 0.9 91.9 0.3 0.0 1.4 6.3 0.3

Delay (s) 68.1 89.1 55.4 58.1 152.2 5.6 4.7 80.7 12.0 0.9

Level of Service E F E E F A A F B A

Approach Delay (s) 81.6 57.6 37.6 11.0

Approach LOS F E D B

Intersection Summary

HCM Average Control Delay 23.9 HCM Level of Service C

HCM Volume to Capacity ratio 0.93

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 23.0

Intersection Capacity Utilization 88.1% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 150 118 30 135 163 148 16 467 54 97 1450 5

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.97 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 0.98 1.00 1.00 0.97 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 3090 1676 1402 1593 3185 1403 1593 3185 1385 1593 3185 1399

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 3090 1676 1402 1593 3185 1403 1593 3185 1385 1593 3185 1399

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 163 128 33 147 177 161 17 508 59 105 1576 5

RTOR Reduction (vph) 0 0 29 0 0 139 0 0 27 0 0 1

Lane Group Flow (vph) 163 128 4 147 177 22 17 508 32 105 1576 4

Confl. Peds. (#/hr) 3 3 3 3 4 3 3 4

Turn Type Prot Perm Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 8.8 14.3 14.3 12.0 17.5 17.5 2.4 71.3 71.3 12.4 81.3 81.3

Effective Green, g (s) 8.8 14.3 14.3 12.0 17.5 17.5 2.4 71.3 71.3 12.4 81.3 81.3

Actuated g/C Ratio 0.07 0.11 0.11 0.09 0.13 0.13 0.02 0.55 0.55 0.10 0.63 0.63

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 3.0 3.0 2.0 3.0 3.0

Lane Grp Cap (vph) 209 184 154 147 429 189 29 1747 760 152 1992 875

v/s Ratio Prot 0.05 c0.08 c0.09 c0.06 0.01 0.16 c0.07 c0.49

v/s Ratio Perm 0.00 0.02 0.02 0.00

v/c Ratio 0.78 0.70 0.02 1.00 0.41 0.11 0.59 0.29 0.04 0.69 0.79 0.00

Uniform Delay, d1 59.6 55.8 51.6 59.0 51.5 49.4 63.3 15.8 13.6 56.9 18.1 9.1

Progression Factor 1.08 0.91 0.84 1.00 1.00 1.00 1.51 0.29 0.06 1.22 0.25 0.09

Incremental Delay, d2 15.3 8.9 0.0 74.2 0.2 0.1 16.2 0.4 0.1 5.0 1.6 0.0

Delay (s) 79.6 59.4 43.2 133.2 51.8 49.5 112.0 4.9 1.0 74.4 6.1 0.8

Level of Service E E D F D D F A A E A A

Approach Delay (s) 67.9 75.7 7.6 10.4

Approach LOS E E A B

Intersection Summary

HCM Average Control Delay 26.2 HCM Level of Service C

HCM Volume to Capacity ratio 0.85

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 25.0

Intersection Capacity Utilization 82.2% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 54 475 56 220 349 144 44 406 146 407 1163 53

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.98 1.00 1.00 0.97 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3468 1770 3539 1552 1770 3539 1534 1770 3539 1530

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3468 1770 3539 1552 1770 3539 1534 1770 3539 1530

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 59 516 61 239 379 157 48 441 159 442 1264 58

RTOR Reduction (vph) 0 7 0 0 0 110 0 0 124 0 0 30

Lane Group Flow (vph) 59 570 0 239 379 47 48 441 35 442 1264 28

Confl. Peds. (#/hr) 6 19 19 6 12 13 13 12

Turn Type Prot Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 7.0 25.7 20.3 39.0 39.0 5.6 28.3 28.3 35.7 58.4 58.4

Effective Green, g (s) 7.0 25.7 20.3 39.0 39.0 5.6 28.3 28.3 35.7 58.4 58.4

Actuated g/C Ratio 0.05 0.20 0.16 0.30 0.30 0.04 0.22 0.22 0.27 0.45 0.45

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 4.0 2.0 2.0 2.0 6.0 6.0 5.0 6.0 6.0

Lane Grp Cap (vph) 95 686 276 1062 466 76 770 334 486 1590 687

v/s Ratio Prot 0.03 c0.16 c0.14 0.11 0.03 0.12 c0.25 c0.36

v/s Ratio Perm 0.03 0.02 0.02

v/c Ratio 0.62 0.83 0.87 0.36 0.10 0.63 0.57 0.10 0.91 0.79 0.04

Uniform Delay, d1 60.2 50.1 53.5 35.7 32.8 61.2 45.4 40.7 45.6 30.7 20.1

Progression Factor 1.01 0.93 1.00 1.00 1.00 1.06 0.74 0.31 0.85 0.59 0.30

Incremental Delay, d2 11.2 7.9 24.2 0.1 0.0 11.5 3.0 0.6 15.1 2.6 0.1

Delay (s) 71.9 54.6 77.7 35.7 32.9 76.3 36.4 13.4 53.9 20.9 6.1

Level of Service E D E D C E D B D C A

Approach Delay (s) 56.2 48.1 33.7 28.7

Approach LOS E D C C

Intersection Summary

HCM Average Control Delay 38.0 HCM Level of Service D

HCM Volume to Capacity ratio 0.83

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 91.3% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 70 458 73 170 307 68 31 418 134 115 1206 71

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.98 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.97 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1770 3455 1770 3398 1770 3539 1557 1770 3501

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1770 3455 1770 3398 1770 3539 1557 1770 3501

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 76 498 79 185 334 74 34 454 146 125 1311 77

RTOR Reduction (vph) 0 10 0 0 15 0 0 0 82 0 3 0

Lane Group Flow (vph) 76 567 0 185 393 0 34 454 64 125 1385 0

Confl. Peds. (#/hr) 25 5 5 25 14 2 2 14

Turn Type Prot Prot Prot Perm Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 2

Actuated Green, G (s) 8.8 26.1 17.4 34.7 4.0 56.6 56.6 13.9 66.5

Effective Green, g (s) 8.8 26.1 17.4 34.7 4.0 56.6 56.6 13.9 66.5

Actuated g/C Ratio 0.07 0.20 0.13 0.27 0.03 0.44 0.44 0.11 0.51

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 120 694 237 907 54 1541 678 189 1791

v/s Ratio Prot 0.04 c0.16 c0.10 0.12 0.02 0.13 c0.07 c0.40

v/s Ratio Perm 0.04

v/c Ratio 0.63 0.82 0.78 0.43 0.63 0.29 0.09 0.66 0.77

Uniform Delay, d1 59.0 49.7 54.5 39.5 62.3 23.8 21.6 55.8 25.7

Progression Factor 1.00 1.00 1.10 1.07 1.00 1.00 1.00 1.10 0.52

Incremental Delay, d2 10.4 7.4 14.4 0.3 20.8 0.5 0.3 5.1 2.0

Delay (s) 69.5 57.1 74.4 42.6 83.0 24.3 21.9 66.3 15.5

Level of Service E E E D F C C E B

Approach Delay (s) 58.5 52.5 26.9 19.7

Approach LOS E D C B

Intersection Summary

HCM Average Control Delay 34.2 HCM Level of Service C

HCM Volume to Capacity ratio 0.79

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 76.8% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 437 518 250 580 0 0 0 0 83 2 336

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 11 11 12 12 12 12 12 11 12

Total Lost time (s) 5.0 5.0 4.6 5.0 5.0 5.0

Lane Util. Factor 0.91 1.00 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 0.97 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 4916 1535 1711 3421 1717 1583

Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 4916 1535 1711 3421 1717 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 475 563 272 630 0 0 0 0 90 2 365

RTOR Reduction (vph) 0 0 326 0 0 0 0 0 0 0 0 269

Lane Group Flow (vph) 0 475 237 272 630 0 0 0 0 0 92 96

Confl. Peds. (#/hr) 5 4

Turn Type Perm Prot Perm Perm

Protected Phases 2 1 6 4

Permitted Phases 2 4 4

Actuated Green, G (s) 54.7 54.7 26.5 28.7 34.2 34.2

Effective Green, g (s) 54.7 54.7 26.5 28.7 34.2 34.2

Actuated g/C Ratio 0.42 0.42 0.20 0.22 0.26 0.26

Clearance Time (s) 5.0 5.0 4.6 5.0 5.0 5.0

Vehicle Extension (s) 4.0 4.0 4.5 4.0 5.0 5.0

Lane Grp Cap (vph) 2069 646 349 755 452 416

v/s Ratio Prot 0.10 0.16 c0.18

v/s Ratio Perm c0.15 0.05 c0.06

v/c Ratio 0.23 0.37 0.78 0.83 0.20 0.23

Uniform Delay, d1 24.1 25.8 49.0 48.4 37.3 37.6

Progression Factor 1.03 2.94 0.46 0.47 1.00 1.00

Incremental Delay, d2 0.2 1.5 7.8 5.5 0.5 0.6

Delay (s) 25.1 77.4 30.2 28.3 37.8 38.2

Level of Service C E C C D D

Approach Delay (s) 53.5 28.9 0.0 38.1

Approach LOS D C A D

Intersection Summary

HCM Average Control Delay 41.3 HCM Level of Service D

HCM Volume to Capacity ratio 0.45

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 93.5% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 204 411 50 0 279 100 277 113 212 106 207 30

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 0.95 0.95 1.00 0.91 0.91 0.91 0.91

Frpb, ped/bikes 1.00 1.00 0.99 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.99 1.00 0.85 1.00 0.92 1.00 0.98

Flt Protected 0.98 1.00 1.00 0.95 0.99 0.95 1.00

Satd. Flow (prot) 3441 3539 1561 1610 3068 1610 3315

Flt Permitted 0.75 1.00 1.00 0.95 0.99 0.95 1.00

Satd. Flow (perm) 2619 3539 1561 1610 3068 1610 3315

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 222 447 54 0 303 109 301 123 230 115 225 33

RTOR Reduction (vph) 0 9 0 0 0 74 0 173 0 0 16 0

Lane Group Flow (vph) 0 714 0 0 303 35 226 255 0 103 254 0

Confl. Peds. (#/hr) 2 2 2 2 2 1 1 2

Turn Type Perm Perm Split Split

Protected Phases 4 8 2 2 6 6

Permitted Phases 4 8

Actuated Green, G (s) 21.0 21.0 21.0 16.0 16.0 16.0 16.0

Effective Green, g (s) 21.0 21.0 21.0 16.0 16.0 16.0 16.0

Actuated g/C Ratio 0.32 0.32 0.32 0.25 0.25 0.25 0.25

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 846 1143 504 396 755 396 816

v/s Ratio Prot 0.09 c0.14 0.08 0.06 c0.08

v/s Ratio Perm c0.27 0.02

v/c Ratio 0.84 0.27 0.07 0.57 0.34 0.26 0.31

Uniform Delay, d1 20.5 16.3 15.2 21.5 20.1 19.7 20.0

Progression Factor 0.89 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 7.9 0.6 0.3 5.9 1.2 1.6 1.0

Delay (s) 26.0 16.9 15.5 27.4 21.3 21.3 21.0

Level of Service C B B C C C C

Approach Delay (s) 26.0 16.5 23.4 21.1

Approach LOS C B C C

Intersection Summary

HCM Average Control Delay 22.6 HCM Level of Service C

HCM Volume to Capacity ratio 0.60

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 72.2% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 16 7 121 4 9 1 69 190 0 3 294 30

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 17 8 132 4 10 1 75 207 0 3 320 33

Pedestrians 3 2 15

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 708 704 354 851 720 209 355 209

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 708 704 354 851 720 209 355 209

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 95 98 81 98 97 100 94 100

cM capacity (veh/h) 323 337 680 207 329 830 1201 1360

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 157 15 282 355

Volume Left 17 4 75 3

Volume Right 132 1 0 33

cSH 580 293 1201 1360

Volume to Capacity 0.27 0.05 0.06 0.00

Queue Length 95th (ft) 27 4 5 0

Control Delay (s) 13.5 18.0 2.6 0.1

Lane LOS B C A A

Approach Delay (s) 13.5 18.0 2.6 0.1

Approach LOS B C

Intersection Summary

Average Delay 3.9

Intersection Capacity Utilization 53.1% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

50: NW 200th St & 3rd Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 9 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 10 4 59 8 21 2 79 65 31 187 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 11 4 64 9 23 2 86 71 34 203 0

Pedestrians 6 1 2

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 1 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 431 439 209 407 403 124 209 158

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 431 439 209 407 403 124 209 158

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 98 99 88 98 98 100 98

cM capacity (veh/h) 499 496 827 529 519 924 1355 1421

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 16 96 159 237

Volume Left 1 64 2 34

Volume Right 4 23 71 0

cSH 556 588 1355 1421

Volume to Capacity 0.03 0.16 0.00 0.02

Queue Length 95th (ft) 2 14 0 2

Control Delay (s) 11.7 12.3 0.1 1.3

Lane LOS B B A A

Approach Delay (s) 11.7 12.3 0.1 1.3

Approach LOS B B

Intersection Summary

Average Delay 3.3

Intersection Capacity Utilization 42.1% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 7 72 22 12 31 11 25 73 28 14 222 23

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 8 78 24 13 34 12 27 79 30 15 241 25

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 110 59 137 282

Volume Left (vph) 8 13 27 15

Volume Right (vph) 24 12 30 25

Hadj (s) -0.08 -0.04 -0.06 -0.01

Departure Headway (s) 4.9 5.0 4.6 4.5

Degree Utilization, x 0.15 0.08 0.18 0.35

Capacity (veh/h) 672 649 740 767

Control Delay (s) 8.7 8.4 8.6 9.9

Approach Delay (s) 8.7 8.4 8.6 9.9

Approach LOS A A A A

Intersection Summary

Delay 9.2

HCM Level of Service A

Intersection Capacity Utilization 28.7% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 43 131 31 69 47 29 16 422 50 47 1603 41

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.98 1.00 1.00 0.91

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.94 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1760 1742 1765 1681 1770 3421 1547 1770 3421 1446

Flt Permitted 0.56 1.00 0.48 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1035 1742 890 1681 1770 3421 1547 1770 3421 1446

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 47 142 34 75 51 32 17 459 54 51 1742 45

RTOR Reduction (vph) 0 8 0 0 19 0 0 0 21 0 0 16

Lane Group Flow (vph) 47 168 0 75 64 0 17 459 33 51 1742 29

Confl. Peds. (#/hr) 9 6 6 9 21 1 1 21

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 26.3 18.3 19.9 15.1 2.4 79.8 79.8 7.1 84.5 84.5

Effective Green, g (s) 26.3 18.3 19.9 15.1 2.4 79.8 79.8 7.1 84.5 84.5

Actuated g/C Ratio 0.20 0.14 0.15 0.12 0.02 0.61 0.61 0.05 0.65 0.65

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 3.5 3.0 3.5 2.0 4.0 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 254 245 169 195 33 2100 950 97 2224 940

v/s Ratio Prot 0.01 c0.10 c0.02 0.04 0.01 0.13 c0.03 c0.51

v/s Ratio Perm 0.03 0.05 0.02 0.02

v/c Ratio 0.19 0.69 0.44 0.33 0.52 0.22 0.03 0.53 0.78 0.03

Uniform Delay, d1 42.6 53.1 48.8 52.8 63.2 11.2 9.9 59.8 16.2 8.1

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.23 0.32 0.16

Incremental Delay, d2 0.1 8.0 1.9 1.2 5.5 0.2 0.1 4.6 2.0 0.0

Delay (s) 42.7 61.2 50.7 53.9 68.8 11.4 10.0 78.4 7.3 1.3

Level of Service D E D D E B A E A A

Approach Delay (s) 57.3 52.4 13.1 9.1

Approach LOS E D B A

Intersection Summary

HCM Average Control Delay 16.3 HCM Level of Service B

HCM Volume to Capacity ratio 0.76

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 75.5% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 0 3 42 0 35 0 179 106 58 373 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 0 3 46 0 38 0 195 115 63 405 0

Pedestrians 4 4

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 826 845 413 791 788 252 409 310

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 826 845 413 791 788 252 409 310

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 100 99 84 100 95 100 95

cM capacity (veh/h) 265 283 634 292 306 786 1146 1251

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 4 84 310 468

Volume Left 1 46 0 63

Volume Right 3 38 115 0

cSH 470 409 1146 1251

Volume to Capacity 0.01 0.20 0.00 0.05

Queue Length 95th (ft) 1 19 0 4

Control Delay (s) 12.7 16.0 0.0 1.5

Lane LOS B C A

Approach Delay (s) 12.7 16.0 0.0 1.5

Approach LOS B C

Intersection Summary

Average Delay 2.4

Intersection Capacity Utilization 57.6% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 42 91 51 46 47 27 19 111 21 88 212 21

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 46 99 55 50 51 29 21 121 23 96 230 23

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 200 130 164 349

Volume Left (vph) 46 50 21 96

Volume Right (vph) 55 29 23 23

Hadj (s) -0.09 -0.02 -0.02 0.05

Departure Headway (s) 5.4 5.6 5.4 5.2

Degree Utilization, x 0.30 0.20 0.24 0.50

Capacity (veh/h) 605 570 607 663

Control Delay (s) 10.7 10.0 10.1 13.2

Approach Delay (s) 10.7 10.0 10.1 13.2

Approach LOS B B B B

Intersection Summary

Delay 11.5

HCM Level of Service B

Intersection Capacity Utilization 48.6% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 85 67 97 48 74 10 63 111 8 13 310 82

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 92 73 105 52 80 11 68 121 9 14 337 89

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 271 143 198 440

Volume Left (vph) 92 52 68 14

Volume Right (vph) 105 11 9 89

Hadj (s) -0.13 0.06 0.08 -0.08

Departure Headway (s) 5.9 6.4 6.1 5.5

Degree Utilization, x 0.45 0.26 0.34 0.67

Capacity (veh/h) 545 478 529 626

Control Delay (s) 13.7 11.6 12.1 19.2

Approach Delay (s) 13.7 11.6 12.1 19.2

Approach LOS B B B C

Intersection Summary

Delay 15.4

HCM Level of Service C

Intersection Capacity Utilization 61.9% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 19 10 6 28 18 20 5 378 9 21 1610 37

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 12 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 1.00 0.95 1.00 1.00 0.93

Flpb, ped/bikes 0.99 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.94 1.00 0.92 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1754 1680 1750 1698 1770 3421 1498 1770 3421 1468

Flt Permitted 0.73 1.00 0.75 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1348 1680 1373 1698 1770 3421 1498 1770 3421 1468

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 21 11 7 30 20 22 5 411 10 23 1750 40

RTOR Reduction (vph) 0 6 0 0 20 0 0 0 2 0 0 5

Lane Group Flow (vph) 21 12 0 30 22 0 5 411 8 23 1750 35

Confl. Peds. (#/hr) 7 8 8 7 15 9 9 15

Turn Type Perm Perm Prot Perm Prot Perm

Protected Phases 4 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 13.4 13.4 13.4 13.4 1.2 98.0 98.0 3.6 100.4 100.4

Effective Green, g (s) 13.4 13.4 13.4 13.4 1.2 98.0 98.0 3.6 100.4 100.4

Actuated g/C Ratio 0.10 0.10 0.10 0.10 0.01 0.75 0.75 0.03 0.77 0.77

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 4.0 4.0 2.0 4.0 4.0

Lane Grp Cap (vph) 139 173 142 175 16 2579 1129 49 2642 1134

v/s Ratio Prot 0.01 0.01 0.00 0.12 c0.01 c0.51

v/s Ratio Perm 0.02 c0.02 0.01 0.02

v/c Ratio 0.15 0.07 0.21 0.13 0.31 0.16 0.01 0.47 0.66 0.03

Uniform Delay, d1 53.1 52.7 53.5 53.0 64.0 4.5 4.0 62.3 6.9 3.5

Progression Factor 1.00 1.00 1.00 1.00 0.86 0.37 0.18 1.00 1.00 1.00

Incremental Delay, d2 0.2 0.1 0.3 0.1 3.9 0.1 0.0 2.6 1.3 0.1

Delay (s) 53.3 52.7 53.7 53.1 59.0 1.8 0.7 64.8 8.2 3.5

Level of Service D D D D E A A E A A

Approach Delay (s) 53.0 53.4 2.4 8.8

Approach LOS D D A A

Intersection Summary

HCM Average Control Delay 9.8 HCM Level of Service A

HCM Volume to Capacity ratio 0.59

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 64.5% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 22 199 153 94 223 49 51 88 46 44 312 42

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 10 10 11 10 10 11 12 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.98 1.00 0.99 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.93 1.00 0.97 1.00 0.95 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1705 1571 1707 1682 1711 1749 1703 1824

Flt Permitted 0.55 1.00 0.42 1.00 0.17 1.00 0.59 1.00

Satd. Flow (perm) 993 1571 755 1682 308 1749 1054 1824

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 24 216 166 102 242 53 55 96 50 48 339 46

RTOR Reduction (vph) 0 17 0 0 5 0 0 17 0 0 5 0

Lane Group Flow (vph) 24 365 0 102 290 0 55 129 0 48 380 0

Confl. Peds. (#/hr) 3 4 4 3 1 3 3 1

Confl. Bikes (#/hr) 6 3 1

Bus Blockages (#/hr) 0 4 0 0 0 0 0 0 0 0 0 0

Turn Type pm+pt pm+pt pm+pt pm+pt

Protected Phases 5 2 1 6 7 4 3 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 70.6 67.6 77.6 71.1 35.9 31.9 35.9 31.9

Effective Green, g (s) 70.6 67.6 77.6 71.1 35.9 31.9 35.9 31.9

Actuated g/C Ratio 0.54 0.52 0.60 0.55 0.28 0.25 0.28 0.25

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 556 817 498 920 128 429 311 448

v/s Ratio Prot 0.00 c0.23 c0.01 c0.17 c0.01 0.07 0.00 c0.21

v/s Ratio Perm 0.02 0.11 0.11 0.04

v/c Ratio 0.04 0.45 0.20 0.32 0.43 0.30 0.15 0.85

Uniform Delay, d1 13.8 19.5 12.2 16.1 37.1 40.0 35.1 46.8

Progression Factor 0.61 0.49 1.00 1.00 1.15 1.10 1.00 1.00

Incremental Delay, d2 0.0 1.7 0.1 0.9 0.8 0.1 0.1 13.5

Delay (s) 8.4 11.2 12.3 17.0 43.4 44.3 35.2 60.2

Level of Service A B B B D D D E

Approach Delay (s) 11.1 15.8 44.1 57.4

Approach LOS B B D E

Intersection Summary

HCM Average Control Delay 31.0 HCM Level of Service C

HCM Volume to Capacity ratio 0.58

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 25.0

Intersection Capacity Utilization 65.0% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 1 0 0 183 2 71 0 147 113 209 339 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 0 0 199 2 77 0 160 123 227 368 0

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 1 278 283 596

Volume Left (vph) 1 199 0 227

Volume Right (vph) 0 77 123 0

Hadj (s) 0.23 0.01 -0.23 0.11

Departure Headway (s) 7.3 6.2 5.5 5.4

Degree Utilization, x 0.00 0.48 0.43 0.89

Capacity (veh/h) 434 550 625 596

Control Delay (s) 10.3 14.9 12.7 36.7

Approach Delay (s) 10.3 14.9 12.7 36.7

Approach LOS B B B E

Intersection Summary

Delay 25.6

HCM Level of Service D

Intersection Capacity Utilization 67.6% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 28 41 0 3 75 23 0 8 1 100 16 64

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 30 45 0 3 82 25 0 9 1 109 17 70

Pedestrians 1 4 2 1

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 0 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1279

pX, platoon unblocked

vC, conflicting volume 108 47 287 221 51 216 209 96

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 108 47 287 221 51 216 209 96

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 98 100 100 99 100 85 97 93

cM capacity (veh/h) 1482 1558 592 660 1012 715 671 959

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 75 110 10 196

Volume Left 30 3 0 109

Volume Right 0 25 1 70

cSH 1482 1558 687 781

Volume to Capacity 0.02 0.00 0.01 0.25

Queue Length 95th (ft) 2 0 1 25

Control Delay (s) 3.1 0.2 10.3 11.1

Lane LOS A A B B

Approach Delay (s) 3.1 0.2 10.3 11.1

Approach LOS B B

Intersection Summary

Average Delay 6.5

Intersection Capacity Utilization 34.2% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 21 12 112 16 11 12 13 642 6 2 1910 55

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 12 12 12 12 12

Total Lost time (s) 4.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.98 1.00 0.99 1.00 1.00 0.96 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.86 1.00 0.92 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1589 1379 1590 1482 1593 3185 1368 1593 3185 1378

Flt Permitted 0.64 1.00 0.47 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1064 1379 787 1482 1593 3185 1368 1593 3185 1378

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 23 13 122 17 12 13 14 698 7 2 2076 60

RTOR Reduction (vph) 0 113 0 0 12 0 0 0 2 0 0 11

Lane Group Flow (vph) 23 22 0 17 13 0 14 698 5 2 2076 49

Confl. Peds. (#/hr) 3 4 4 3 3 5 5 3

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 14.1 9.9 11.3 8.5 2.4 97.2 97.2 1.1 95.9 95.9

Effective Green, g (s) 14.1 9.9 11.3 8.5 2.4 97.2 97.2 1.1 95.9 95.9

Actuated g/C Ratio 0.11 0.08 0.09 0.07 0.02 0.75 0.75 0.01 0.74 0.74

Clearance Time (s) 4.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 2.0 3.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 132 105 86 97 29 2381 1023 13 2350 1017

v/s Ratio Prot c0.01 c0.02 0.00 0.01 c0.01 0.22 0.00 c0.65

v/s Ratio Perm 0.01 0.01 0.00 0.04

v/c Ratio 0.17 0.21 0.20 0.13 0.48 0.29 0.01 0.15 0.88 0.05

Uniform Delay, d1 52.4 56.4 54.8 57.3 63.2 5.3 4.2 64.0 12.8 4.6

Progression Factor 1.00 1.00 1.00 1.00 0.93 0.76 0.54 1.27 0.20 0.00

Incremental Delay, d2 0.6 0.4 1.1 0.2 4.4 0.3 0.0 0.2 0.5 0.0

Delay (s) 53.1 56.8 56.0 57.5 63.0 4.3 2.3 81.2 3.1 0.0

Level of Service D E E E E A A F A A

Approach Delay (s) 56.2 56.9 5.5 3.0

Approach LOS E E A A

Intersection Summary

HCM Average Control Delay 7.1 HCM Level of Service A

HCM Volume to Capacity ratio 0.76

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 14.0

Intersection Capacity Utilization 82.6% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 37 709 32 55 317 1 17 16 23 25 56 43

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 10 11 11 12 10 10 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 1.00 1.00 0.91 1.00 0.93

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1768 3367 1703 3420 1650 1569 1764 1731

Flt Permitted 0.54 1.00 0.35 1.00 0.69 1.00 0.73 1.00

Satd. Flow (perm) 1012 3367 620 3420 1194 1569 1355 1731

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 40 771 35 60 345 1 18 17 25 27 61 47

RTOR Reduction (vph) 0 2 0 0 0 0 0 22 0 0 42 0

Lane Group Flow (vph) 40 804 0 60 346 0 18 20 0 27 66 0

Confl. Peds. (#/hr) 1 7 7 1 1 3 3 1

Bus Blockages (#/hr) 0 4 0 0 0 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 6 4 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 48.1 48.1 48.1 48.1 6.9 6.9 6.9 6.9

Effective Green, g (s) 48.1 48.1 48.1 48.1 6.9 6.9 6.9 6.9

Actuated g/C Ratio 0.74 0.74 0.74 0.74 0.11 0.11 0.11 0.11

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 749 2492 459 2531 127 167 144 184

v/s Ratio Prot c0.24 0.10 0.01 c0.04

v/s Ratio Perm 0.04 0.10 0.02 0.02

v/c Ratio 0.05 0.32 0.13 0.14 0.14 0.12 0.19 0.36

Uniform Delay, d1 2.3 2.9 2.4 2.4 26.4 26.3 26.5 27.0

Progression Factor 0.90 1.15 0.52 0.45 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.3 0.5 0.1 0.5 0.3 0.6 1.2

Delay (s) 2.2 3.6 1.7 1.2 26.9 26.6 27.1 28.2

Level of Service A A A A C C C C

Approach Delay (s) 3.6 1.3 26.7 28.0

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 6.2 HCM Level of Service A

HCM Volume to Capacity ratio 0.33

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 45.7% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 11 311 17 51 355 8 18 4 49 6 0 4

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.93 1.00 1.00 1.00 0.91 0.99

Flpb, ped/bikes 0.99 1.00 1.00 0.97 1.00 0.98 1.00 0.96

Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85 0.95

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.96 1.00 0.97

Satd. Flow (prot) 1745 1801 1467 1709 1793 1701 1441 1623

Flt Permitted 0.53 1.00 1.00 0.56 1.00 0.94 1.00 0.84

Satd. Flow (perm) 971 1801 1467 1003 1793 1666 1441 1405

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 12 338 18 55 386 9 20 4 53 7 0 4

RTOR Reduction (vph) 0 0 4 0 1 0 0 0 50 0 4 0

Lane Group Flow (vph) 12 338 14 55 394 0 0 24 3 0 7 0

Confl. Peds. (#/hr) 12 27 27 12 16 35 35 16

Turn Type Perm Perm Perm Perm Perm Perm

Protected Phases 2 6 4 8

Permitted Phases 2 2 6 4 4 8

Actuated Green, G (s) 51.1 51.1 51.1 51.1 51.1 3.9 3.9 3.9

Effective Green, g (s) 51.1 51.1 51.1 51.1 51.1 3.9 3.9 3.9

Actuated g/C Ratio 0.79 0.79 0.79 0.79 0.79 0.06 0.06 0.06

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 763 1416 1153 789 1410 100 86 84

v/s Ratio Prot 0.19 c0.22

v/s Ratio Perm 0.01 0.01 0.05 c0.01 0.00 0.01

v/c Ratio 0.02 0.24 0.01 0.07 0.28 0.24 0.04 0.09

Uniform Delay, d1 1.5 1.8 1.5 1.6 1.9 29.1 28.8 28.9

Progression Factor 0.34 1.26 0.32 0.71 0.81 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.4 0.0 0.2 0.5 0.5 0.1 0.2

Delay (s) 0.6 2.7 0.5 1.3 2.0 29.6 28.8 29.0

Level of Service A A A A A C C C

Approach Delay (s) 2.5 1.9 29.1 29.0

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 4.8 HCM Level of Service A

HCM Volume to Capacity ratio 0.28

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 47.9% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 27 513 32 5 592 64 18 5 5 18 4 44

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.5 4.5

Lane Util. Factor 1.00 0.95 1.00 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 1.00 0.93 1.00 0.86

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1590 3043 1585 4344 1582 1489 1591 1372

Flt Permitted 0.36 1.00 0.43 1.00 0.89 1.00 0.80 1.00

Satd. Flow (perm) 599 3043 714 4344 1480 1489 1340 1372

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 29 558 35 5 643 70 20 5 5 20 4 48

RTOR Reduction (vph) 0 3 0 0 9 0 0 5 0 0 44 0

Lane Group Flow (vph) 29 590 0 5 704 0 20 5 0 20 8 0

Confl. Peds. (#/hr) 7 13 13 7 10 1 1 10

Turn Type pm+pt pm+pt Perm Perm

Protected Phases 5 2 1 6 4 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 46.8 44.3 44.2 43.0 4.5 4.5 5.0 5.0

Effective Green, g (s) 46.8 44.3 44.2 43.0 4.5 4.5 5.0 5.0

Actuated g/C Ratio 0.72 0.68 0.68 0.66 0.07 0.07 0.08 0.08

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.5 4.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 469 2074 502 2874 102 103 103 106

v/s Ratio Prot c0.00 c0.19 0.00 0.16 0.00 0.01

v/s Ratio Perm 0.04 0.01 0.01 c0.01

v/c Ratio 0.06 0.28 0.01 0.24 0.20 0.05 0.19 0.07

Uniform Delay, d1 2.6 4.1 3.3 4.4 28.5 28.3 28.1 27.8

Progression Factor 0.70 0.84 0.37 0.28 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.3 0.0 0.2 0.9 0.2 0.9 0.3

Delay (s) 1.9 3.8 1.2 1.5 29.5 28.5 29.0 28.1

Level of Service A A A A C C C C

Approach Delay (s) 3.7 1.5 29.1 28.4

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 4.3 HCM Level of Service A

HCM Volume to Capacity ratio 0.25

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 9.5

Intersection Capacity Utilization 44.8% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 0 0 0 25 10 0

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 0 0 27 11 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 38 11 11

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 38 11 11

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 100 100

cM capacity (veh/h) 974 1070 1608

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 0 27 11

Volume Left 0 0 0

Volume Right 0 0 0

cSH 1700 1608 1700

Volume to Capacity 0.00 0.00 0.01

Queue Length 95th (ft) 0 0 0

Control Delay (s) 0.0 0.0 0.0

Lane LOS A

Approach Delay (s) 0.0 0.0 0.0

Approach LOS A

Intersection Summary

Average Delay 0.0

Intersection Capacity Utilization 6.7% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

1: Richmond Beach Dr & NW 196th St 3/29/2016
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 238 4 4 120 1 2

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 259 4 4 130 1 2

Pedestrians 2 1

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 264 401 264

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 264 401 264

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 100 100 100

cM capacity (veh/h) 1299 602 773

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 263 135 3

Volume Left 0 4 1

Volume Right 4 0 2

cSH 1700 1299 706

Volume to Capacity 0.15 0.00 0.00

Queue Length 95th (ft) 0 0 0

Control Delay (s) 0.0 0.3 10.1

Lane LOS A B

Approach Delay (s) 0.0 0.3 10.1

Approach LOS B

Intersection Summary

Average Delay 0.2

Intersection Capacity Utilization 23.4% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 2 2 3 10 19 0

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 2 3 11 21 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 50 9 14

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 50 9 14

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 100 99

cM capacity (veh/h) 947 1073 1604

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 4 14 21

Volume Left 2 0 21

Volume Right 2 11 0

cSH 1006 1700 1604

Volume to Capacity 0.00 0.01 0.01

Queue Length 95th (ft) 0 0 1

Control Delay (s) 8.6 0.0 7.3

Lane LOS A A

Approach Delay (s) 8.6 0.0 7.3

Approach LOS A

Intersection Summary

Average Delay 4.8

Intersection Capacity Utilization 17.7% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

3: NW 196th St & 24th Ave NW 3/29/2016
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 255 0 7 126 4 0 0 44 17 1 1

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 277 0 8 137 4 0 0 48 18 1 1

Pedestrians 2 4

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None TWLTL

Median storage veh) 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 141 277 435 436 281 486 434 141

vC1, stage 1 conf vol 279 279 154 154

vC2, stage 2 conf vol 156 157 331 279

vCu, unblocked vol 141 277 435 436 281 486 434 141

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s) 6.1 5.5 6.1 5.5

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 99 100 100 94 97 100 100

cM capacity (veh/h) 1442 1286 670 628 755 594 625 905

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total 278 8 141 48 21

Volume Left 1 8 0 0 18

Volume Right 0 0 4 48 1

cSH 1442 1286 1700 755 606

Volume to Capacity 0.00 0.01 0.08 0.06 0.03

Queue Length 95th (ft) 0 0 0 5 3

Control Delay (s) 0.0 7.8 0.0 10.1 11.1

Lane LOS A A B B

Approach Delay (s) 0.0 0.4 10.1 11.1

Approach LOS B B

Intersection Summary

Average Delay 1.6

Intersection Capacity Utilization 29.0% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT SBR NER2

Lane Configurations

Volume (vph) 5 347 21 141 58 3 9 66 239 3 1 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 0.95 1.00 1.00

Frpb, ped/bikes 1.00 0.99 0.96 1.00

Flpb, ped/bikes 1.00 1.00 1.00 0.97

Frt 1.00 0.96 0.89 1.00

Flt Protected 1.00 1.00 1.00 0.95

Satd. Flow (prot) 3537 3340 1576 1720

Flt Permitted 1.00 1.00 0.99 0.66

Satd. Flow (perm) 3537 3340 1564 1192

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 5 377 23 153 63 3 10 72 260 3 1 0

RTOR Reduction (vph) 0 0 0 30 0 0 53 0 0 0 0 0

Lane Group Flow (vph) 0 382 0 209 0 0 32 0 0 264 0 0

Confl. Peds. (#/hr) 8 8 12 18 18

Turn Type Split Split Perm Perm Free

Protected Phases 2 2 6 6 8 4

Permitted Phases 8 4 Free

Actuated Green, G (s) 67.3 13.4 34.3 34.3

Effective Green, g (s) 67.3 13.4 34.3 34.3

Actuated g/C Ratio 0.52 0.10 0.26 0.26

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1831 344 413 315

v/s Ratio Prot c0.11 c0.06

v/s Ratio Perm 0.02 c0.22

v/c Ratio 0.21 0.61 0.08 0.84

Uniform Delay, d1 17.0 55.8 36.0 45.2

Progression Factor 1.00 1.18 1.00 1.00

Incremental Delay, d2 0.3 2.8 0.1 17.4

Delay (s) 17.2 68.8 36.0 62.6

Level of Service B E D E

Approach Delay (s) 17.2 68.8 36.0 62.6

Approach LOS B E D E

Intersection Summary

HCM Average Control Delay 43.9 HCM Level of Service D

HCM Volume to Capacity ratio 0.44

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 51.4% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 12 640 0 0 243 24 0 0 0 68 0 30

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 0.95 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 0.99 0.96

Flt Protected 1.00 1.00 0.97

Satd. Flow (prot) 3536 3484 1726

Flt Permitted 1.00 1.00 0.79

Satd. Flow (perm) 3536 3484 1416

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 13 696 0 0 264 26 0 0 0 74 0 33

RTOR Reduction (vph) 0 0 0 0 6 0 0 0 0 0 14 0

Lane Group Flow (vph) 0 709 0 0 284 0 0 0 0 0 93 0

Confl. Peds. (#/hr) 1 1

Turn Type Split Split Perm Perm

Protected Phases 2 2 6 6 8 4

Permitted Phases 8 4

Actuated Green, G (s) 85.4 15.9 13.7

Effective Green, g (s) 85.4 15.9 13.7

Actuated g/C Ratio 0.66 0.12 0.11

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0

Lane Grp Cap (vph) 2323 426 149

v/s Ratio Prot c0.20 c0.08

v/s Ratio Perm c0.07

v/c Ratio 0.31 0.67 0.62

Uniform Delay, d1 9.6 54.5 55.7

Progression Factor 0.86 0.16 1.00

Incremental Delay, d2 0.3 3.7 7.8

Delay (s) 8.5 12.6 63.5

Level of Service A B E

Approach Delay (s) 8.5 12.6 0.0 63.5

Approach LOS A B A E

Intersection Summary

HCM Average Control Delay 14.9 HCM Level of Service B

HCM Volume to Capacity ratio 0.39

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 40.2% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

6: N Richmond Beach Rd & 15th Drwy 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 10 Synchro 7 -  Report

David Evans and Associates, Inc. Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 2 670 29 22 238 2 30 1 32 1 1 3

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 0.95 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.99 1.00 0.93 0.92

Flt Protected 1.00 1.00 0.98 0.99

Satd. Flow (prot) 3512 3519 1687 1673

Flt Permitted 1.00 1.00 0.85 0.95

Satd. Flow (perm) 3512 3519 1460 1612

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 2 728 32 24 259 2 33 1 35 1 1 3

RTOR Reduction (vph) 0 1 0 0 0 0 0 33 0 0 3 0

Lane Group Flow (vph) 0 761 0 0 285 0 0 36 0 0 2 0

Confl. Peds. (#/hr) 12 3 3 12 5 5

Turn Type Split Split Perm Perm

Protected Phases 2 2 6 6 8 4

Permitted Phases 8 4

Actuated Green, G (s) 91.5 15.8 7.7 7.7

Effective Green, g (s) 91.5 15.8 7.7 7.7

Actuated g/C Ratio 0.70 0.12 0.06 0.06

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 2472 428 86 95

v/s Ratio Prot c0.22 c0.08

v/s Ratio Perm c0.02 0.00

v/c Ratio 0.31 0.67 0.42 0.02

Uniform Delay, d1 7.3 54.6 59.0 57.6

Progression Factor 0.06 1.16 1.00 1.00

Incremental Delay, d2 0.3 3.9 3.3 0.1

Delay (s) 0.8 67.4 62.3 57.7

Level of Service A E E E

Approach Delay (s) 0.8 67.4 62.3 57.7

Approach LOS A E E E

Intersection Summary

HCM Average Control Delay 21.8 HCM Level of Service C

HCM Volume to Capacity ratio 0.36

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 39.6% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 0 36 274 2 0 723

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 39 298 2 0 786

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1289

pX, platoon unblocked

vC, conflicting volume 693 151 301

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 693 151 301

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 95 100

cM capacity (veh/h) 377 868 1256

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2

Volume Total 39 199 101 393 393

Volume Left 0 0 0 0 0

Volume Right 39 0 2 0 0

cSH 868 1700 1700 1700 1700

Volume to Capacity 0.05 0.12 0.06 0.23 0.23

Queue Length 95th (ft) 4 0 0 0 0

Control Delay (s) 9.3 0.0 0.0 0.0 0.0

Lane LOS A

Approach Delay (s) 9.3 0.0 0.0

Approach LOS A

Intersection Summary

Average Delay 0.3

Intersection Capacity Utilization 23.3% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR EBR2 WBL2 WBL WBT WBR NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 86 561 43 2 20 13 227 48 2 22 63 22

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 12 12 12 11 11 10 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.97 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1711 3492 1711 3191 1711 1722

Flt Permitted 0.57 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1025 3492 1711 3191 1711 1722

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 93 610 47 2 22 14 247 52 2 24 68 24

RTOR Reduction (vph) 0 0 0 0 0 0 10 0 0 0 11 0

Lane Group Flow (vph) 93 659 0 0 0 36 289 0 0 26 81 0

Confl. Peds. (#/hr) 2 2 3

Confl. Bikes (#/hr) 1 1

Bus Blockages (#/hr) 0 0 0 0 0 0 4 0 0 0 0 0

Turn Type Perm Prot Prot Split Split

Protected Phases 2 1 1 6 4 4 4

Permitted Phases 2

Actuated Green, G (s) 64.6 64.6 5.1 74.7 10.9 10.9

Effective Green, g (s) 64.6 64.6 5.1 74.7 10.9 10.9

Actuated g/C Ratio 0.50 0.50 0.04 0.57 0.08 0.08

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.5 2.0 2.0 2.5 2.5

Lane Grp Cap (vph) 509 1735 67 1834 143 144

v/s Ratio Prot c0.19 c0.02 0.09 0.02 c0.05

v/s Ratio Perm 0.09

v/c Ratio 0.18 0.38 0.54 0.16 0.18 0.56

Uniform Delay, d1 18.1 20.3 61.3 12.9 55.4 57.3

Progression Factor 0.33 0.35 0.87 0.48 1.00 1.00

Incremental Delay, d2 0.8 0.6 3.7 0.2 0.4 4.0

Delay (s) 6.7 7.7 56.8 6.3 55.8 61.3

Level of Service A A E A E E

Approach Delay (s) 7.5 11.7 60.1

Approach LOS A B E

Intersection Summary

HCM Average Control Delay 25.6 HCM Level of Service C

HCM Volume to Capacity ratio 0.48

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 25.0

Intersection Capacity Utilization 60.5% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBL SBT SBR SBR2 NEL NER NER2

Lane Configurations

Volume (vph) 137 126 9 22 23 26 2

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 12 12 12

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 0.97 0.93

Flt Protected 0.95 1.00 0.98

Satd. Flow (prot) 1711 1728 1630

Flt Permitted 0.95 1.00 0.98

Satd. Flow (perm) 1711 1728 1630

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 149 137 10 24 25 28 2

RTOR Reduction (vph) 0 4 0 0 0 0 0

Lane Group Flow (vph) 149 167 0 0 55 0 0

Confl. Peds. (#/hr) 3 3 2

Confl. Bikes (#/hr) 1 1

Bus Blockages (#/hr) 0 2 0 0 0 0 0

Turn Type Split

Protected Phases 7 7 3

Permitted Phases

Actuated Green, G (s) 16.8 16.8 7.6

Effective Green, g (s) 16.8 16.8 7.6

Actuated g/C Ratio 0.13 0.13 0.06

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0

Lane Grp Cap (vph) 221 223 95

v/s Ratio Prot 0.09 c0.10 c0.03

v/s Ratio Perm

v/c Ratio 0.67 0.75 0.58

Uniform Delay, d1 54.0 54.6 59.6

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 6.2 11.3 5.2

Delay (s) 60.2 65.8 64.9

Level of Service E E E

Approach Delay (s) 63.2 64.9

Approach LOS E E

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 19 759 3 10 310 38 9 22 17 96 14 47

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 11 11 10 10 11 10 10 10

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 0.98

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.94 1.00 0.88

Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 3387 3326 1639 1616 1646 1511

Flt Permitted 1.00 1.00 0.71 1.00 0.73 1.00

Satd. Flow (perm) 3387 3326 1232 1616 1264 1511

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 21 825 3 11 337 41 10 24 18 104 15 51

RTOR Reduction (vph) 0 1 0 0 15 0 0 15 0 0 0 0

Lane Group Flow (vph) 0 848 0 0 374 0 10 27 0 104 66 0

Confl. Peds. (#/hr) 2 7 7 2 7 3 3 7

Confl. Bikes (#/hr) 1 1 1

Bus Blockages (#/hr) 0 4 0 0 4 0 0 0 0 0 0 0

Turn Type Split Split Perm Perm

Protected Phases 2 2 6 6 4 4

Permitted Phases 4 4

Actuated Green, G (s) 28.9 11.5 9.6 9.6 9.6 9.6

Effective Green, g (s) 28.9 11.5 9.6 9.6 9.6 9.6

Actuated g/C Ratio 0.44 0.18 0.15 0.15 0.15 0.15

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1506 588 182 239 187 223

v/s Ratio Prot c0.25 c0.11 0.02 0.04

v/s Ratio Perm 0.01 c0.08

v/c Ratio 0.56 0.64 0.05 0.11 0.56 0.30

Uniform Delay, d1 13.4 24.8 23.8 24.0 25.7 24.7

Progression Factor 1.23 0.95 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.4 1.7 0.1 0.2 3.6 0.7

Delay (s) 17.9 25.3 23.9 24.2 29.3 25.4

Level of Service B C C C C C

Approach Delay (s) 17.9 25.3 24.2 27.8

Approach LOS B C C C

Intersection Summary

HCM Average Control Delay 21.2 HCM Level of Service C

HCM Volume to Capacity ratio 0.58

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 55.3% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 666 222 42 274 80 78

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 11 11 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 1.00 0.95 0.97

Frpb, ped/bikes 0.99 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.96 1.00 1.00 0.93

Flt Protected 1.00 0.95 1.00 0.98

Satd. Flow (prot) 3272 1770 3421 3222

Flt Permitted 1.00 0.95 1.00 0.98

Satd. Flow (perm) 3272 1770 3421 3222

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 724 241 46 298 87 85

RTOR Reduction (vph) 34 0 0 0 74 0

Lane Group Flow (vph) 931 0 46 298 98 0

Confl. Peds. (#/hr) 2 2

Confl. Bikes (#/hr) 2 2

Turn Type Prot

Protected Phases 2 1 6 4

Permitted Phases

Actuated Green, G (s) 37.7 3.6 46.3 8.7

Effective Green, g (s) 37.7 3.6 46.3 8.7

Actuated g/C Ratio 0.58 0.06 0.71 0.13

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1898 98 2437 431

v/s Ratio Prot c0.28 c0.03 0.09 c0.03

v/s Ratio Perm

v/c Ratio 0.49 0.47 0.12 0.23

Uniform Delay, d1 8.0 29.8 2.9 25.2

Progression Factor 0.21 0.66 1.94 1.00

Incremental Delay, d2 0.8 1.3 0.1 0.1

Delay (s) 2.5 20.8 5.8 25.2

Level of Service A C A C

Approach Delay (s) 2.5 7.8 25.2

Approach LOS A A C

Intersection Summary

HCM Average Control Delay 6.4 HCM Level of Service A

HCM Volume to Capacity ratio 0.44

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 47.0% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 21 636 85 21 250 22 46 68 20 42 143 21

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 12 11 11 11 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.99 1.00 0.97 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1711 3350 1770 3346 1711 1729 1711 1761

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1711 3350 1770 3346 1711 1729 1711 1761

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 23 691 92 23 272 24 50 74 22 46 155 23

RTOR Reduction (vph) 0 5 0 0 3 0 0 9 0 0 0 0

Lane Group Flow (vph) 23 778 0 23 293 0 50 87 0 46 178 0

Confl. Peds. (#/hr) 1 2 2 1 1 5 5 1

Confl. Bikes (#/hr) 2 1 4

Bus Blockages (#/hr) 0 0 0 0 4 0 0 0 0 0 0 0

Turn Type Prot Prot Split Split

Protected Phases 1 6 5 2 3 3 4 4

Permitted Phases

Actuated Green, G (s) 4.5 77.2 4.4 77.1 10.9 10.9 17.5 17.5

Effective Green, g (s) 4.5 77.2 4.4 77.1 10.9 10.9 17.5 17.5

Actuated g/C Ratio 0.03 0.59 0.03 0.59 0.08 0.08 0.13 0.13

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.0 2.5 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 59 1989 60 1984 143 145 230 237

v/s Ratio Prot c0.01 c0.23 0.01 0.09 0.03 c0.05 0.03 c0.10

v/s Ratio Perm

v/c Ratio 0.39 0.39 0.38 0.15 0.35 0.60 0.20 0.75

Uniform Delay, d1 61.4 14.0 61.5 11.8 56.2 57.4 50.0 54.2

Progression Factor 0.86 1.05 0.83 1.06 0.91 0.92 1.00 1.00

Incremental Delay, d2 2.8 0.5 2.9 0.2 0.5 4.4 0.2 11.2

Delay (s) 55.3 15.2 54.0 12.7 51.9 57.4 50.2 65.4

Level of Service E B D B D E D E

Approach Delay (s) 16.3 15.7 55.5 62.3

Approach LOS B B E E

Intersection Summary

HCM Average Control Delay 26.9 HCM Level of Service C

HCM Volume to Capacity ratio 0.45

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 46.1% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 2 4 4 54 3 4 1 126 80 8 290 1

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 4 4 59 3 4 1 137 87 9 315 1

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 522 559 316 522 516 180 316 224

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 522 559 316 522 516 180 316 224

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 99 99 87 99 99 100 99

cM capacity (veh/h) 458 434 725 456 459 862 1244 1345

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 11 66 225 325

Volume Left 2 59 1 9

Volume Right 4 4 87 1

cSH 524 471 1244 1345

Volume to Capacity 0.02 0.14 0.00 0.01

Queue Length 95th (ft) 2 12 0 0

Control Delay (s) 12.0 13.9 0.0 0.3

Lane LOS B B A A

Approach Delay (s) 12.0 13.9 0.0 0.3

Approach LOS B B

Intersection Summary

Average Delay 1.8

Intersection Capacity Utilization 37.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 2 104 44 176 330 2

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 113 48 191 359 2

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 647 360 361

vC1, stage 1 conf vol 360

vC2, stage 2 conf vol 287

vCu, unblocked vol 647 360 361

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s) 5.4

tF (s) 3.5 3.3 2.2

p0 queue free % 100 83 96

cM capacity (veh/h) 603 685 1198

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 115 239 361

Volume Left 2 48 0

Volume Right 113 0 2

cSH 683 1198 1700

Volume to Capacity 0.17 0.04 0.21

Queue Length 95th (ft) 15 3 0

Control Delay (s) 11.3 1.9 0.0

Lane LOS B A

Approach Delay (s) 11.3 1.9 0.0

Approach LOS B

Intersection Summary

Average Delay 2.5

Intersection Capacity Utilization 45.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 8 391 163 76 182 9 94 6 48 15 2 3

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 9 425 177 83 198 10 102 7 52 16 2 3

Pedestrians 1 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 210 602 899 906 514 868 990 206

vC1, stage 1 conf vol 531 531 370 370

vC2, stage 2 conf vol 368 375 498 620

vCu, unblocked vol 210 602 899 906 514 868 990 206

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s) 6.1 5.5 6.1 5.5

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 99 92 77 98 91 96 99 100

cM capacity (veh/h) 1359 975 437 432 561 375 361 833

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 9 602 83 208 161 22

Volume Left 9 0 83 0 102 16

Volume Right 0 177 0 10 52 3

cSH 1359 1700 975 1700 471 407

Volume to Capacity 0.01 0.35 0.08 0.12 0.34 0.05

Queue Length 95th (ft) 0 0 7 0 37 4

Control Delay (s) 7.7 0.0 9.0 0.0 16.6 14.3

Lane LOS A A C B

Approach Delay (s) 0.1 2.6 16.6 14.3

Approach LOS C B

Intersection Summary

Average Delay 3.5

Intersection Capacity Utilization 53.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 114 454 274 246 23 117

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 124 493 298 267 25 127

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 1257

pX, platoon unblocked

vC, conflicting volume 617 1235 371

vC1, stage 1 conf vol 371

vC2, stage 2 conf vol 864

vCu, unblocked vol 617 1235 371

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s) 5.4

tF (s) 2.2 3.5 3.3

p0 queue free % 69 91 81

cM capacity (veh/h) 963 270 675

Direction, Lane # EB 1 WB 1 WB 2 NB 1

Volume Total 617 298 267 152

Volume Left 0 298 0 25

Volume Right 493 0 0 127

cSH 1700 963 1700 542

Volume to Capacity 0.36 0.31 0.16 0.28

Queue Length 95th (ft) 0 33 0 29

Control Delay (s) 0.0 10.4 0.0 14.2

Lane LOS B B

Approach Delay (s) 0.0 5.5 14.2

Approach LOS B

Intersection Summary

Average Delay 3.9

Intersection Capacity Utilization 67.6% ICU Level of Service C

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

16: N 175th St & 6th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 10 Synchro 7 -  Report

David Evans and Associates, Inc. Page 17

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 11 76 32 53 344 10

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 12 83 35 58 374 11

Pedestrians 2

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 92 170 66

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 92 170 66

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 99 54 99

cM capacity (veh/h) 1502 814 997

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 95 92 385

Volume Left 12 0 374

Volume Right 0 58 11

cSH 1502 1700 818

Volume to Capacity 0.01 0.05 0.47

Queue Length 95th (ft) 1 0 64

Control Delay (s) 1.0 0.0 13.3

Lane LOS A B

Approach Delay (s) 1.0 0.0 13.3

Approach LOS B

Intersection Summary

Average Delay 9.1

Intersection Capacity Utilization 37.6% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

17: St Luke Pl N & Dayton Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 10 Synchro 7 -  Report

David Evans and Associates, Inc. Page 18

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 31 82 66 130 437 120

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 34 89 72 141 475 130

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 825 540 475

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 825 540 475

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 89 84 93

cM capacity (veh/h) 320 542 1087

Direction, Lane # EB 1 EB 2 NB 1 SB 1

Volume Total 34 89 213 605

Volume Left 34 0 72 0

Volume Right 0 89 0 130

cSH 320 542 1087 1700

Volume to Capacity 0.11 0.16 0.07 0.36

Queue Length 95th (ft) 9 15 5 0

Control Delay (s) 17.6 13.0 3.3 0.0

Lane LOS C B A

Approach Delay (s) 14.2 3.3 0.0

Approach LOS B

Intersection Summary

Average Delay 2.6

Intersection Capacity Utilization 54.1% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

18: N 175th St & Fremont Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 10 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 1 4 0 75 2 44 1 63 100 99 162 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 11 12 12 12 12 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 0.98 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.86 1.00 0.85 1.00

Flt Protected 0.99 0.95 1.00 1.00 1.00 0.98

Satd. Flow (prot) 1842 1707 1554 1861 1552 1823

Flt Permitted 0.98 0.75 1.00 1.00 1.00 0.85

Satd. Flow (perm) 1830 1356 1554 1854 1552 1572

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 1 4 0 82 2 48 1 68 109 108 176 1

RTOR Reduction (vph) 0 0 0 0 20 0 0 0 81 0 0 0

Lane Group Flow (vph) 0 5 0 82 30 0 0 69 28 0 285 0

Confl. Peds. (#/hr) 3 1 1 3 3 5 5 3

Confl. Bikes (#/hr) 1 2 5

Turn Type Perm Perm Perm Perm Perm

Protected Phases 2 2 5 5

Permitted Phases 2 2 5 5 5

Actuated Green, G (s) 38.4 38.4 38.4 16.6 16.6 16.6

Effective Green, g (s) 38.4 38.4 38.4 16.6 16.6 16.6

Actuated g/C Ratio 0.59 0.59 0.59 0.26 0.26 0.26

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1081 801 918 473 396 401

v/s Ratio Prot 0.02

v/s Ratio Perm 0.00 c0.06 0.04 0.02 c0.18

v/c Ratio 0.00 0.10 0.03 0.15 0.07 0.71

Uniform Delay, d1 5.5 5.8 5.6 18.7 18.3 22.0

Progression Factor 1.00 0.60 0.70 1.00 1.00 0.84

Incremental Delay, d2 0.0 0.3 0.1 0.1 0.0 4.6

Delay (s) 5.5 3.8 4.0 18.8 18.4 23.1

Level of Service A A A B B C

Approach Delay (s) 5.5 3.8 18.5 23.1

Approach LOS A A B C

Intersection Summary

HCM Average Control Delay 17.4 HCM Level of Service B

HCM Volume to Capacity ratio 0.29

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 48.5% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

19: N 175th St & Meridian Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 10 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 22 468 32 97 474 119 23 92 113 312 263 38

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 11 12 11 12 11 10 11 12 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 0.91 0.91

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.94 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.97 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 0.99

Satd. Flow (prot) 1770 3379 1770 3285 1711 1739 1432 1610 3185

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 0.99

Satd. Flow (perm) 1770 3379 1770 3285 1711 1739 1432 1610 3185

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 24 509 35 105 515 129 25 100 123 339 286 41

RTOR Reduction (vph) 0 3 0 0 13 0 0 0 108 0 6 0

Lane Group Flow (vph) 24 541 0 105 631 0 25 100 15 220 440 0

Confl. Peds. (#/hr) 10 18 18 10 2 26 26 2

Confl. Bikes (#/hr) 1 3 1

Turn Type Prot Prot Split Perm Split

Protected Phases 5 2 1 6 4 4 3 3

Permitted Phases 4

Actuated Green, G (s) 3.6 58.5 12.1 67.0 15.9 15.9 15.9 23.5 23.5

Effective Green, g (s) 3.6 58.5 12.1 67.0 15.9 15.9 15.9 23.5 23.5

Actuated g/C Ratio 0.03 0.45 0.09 0.52 0.12 0.12 0.12 0.18 0.18

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 49 1521 165 1693 209 213 175 291 576

v/s Ratio Prot 0.01 0.16 c0.06 c0.19 0.01 c0.06 0.14 c0.14

v/s Ratio Perm 0.01

v/c Ratio 0.49 0.36 0.64 0.37 0.12 0.47 0.09 0.76 0.76

Uniform Delay, d1 62.3 23.4 56.8 18.9 50.8 53.1 50.6 50.5 50.6

Progression Factor 1.06 0.44 1.41 0.34 1.00 1.00 1.00 0.77 0.77

Incremental Delay, d2 2.7 0.6 4.0 0.4 0.1 0.6 0.1 8.7 4.9

Delay (s) 68.8 10.9 84.4 6.8 50.9 53.7 50.7 47.7 44.1

Level of Service E B F A D D D D D

Approach Delay (s) 13.4 17.7 51.9 45.3

Approach LOS B B D D

Intersection Summary

HCM Average Control Delay 28.6 HCM Level of Service C

HCM Volume to Capacity ratio 0.49

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 57.1% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 21 83 159 61 57 8 15 193 14 4 448 97

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 23 90 173 66 62 9 16 210 15 4 487 105

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 286 137 241 597

Volume Left (vph) 23 66 16 4

Volume Right (vph) 173 9 15 105

Hadj (s) -0.31 0.09 0.01 -0.07

Departure Headway (s) 6.5 7.4 6.6 5.8

Degree Utilization, x 0.52 0.28 0.44 0.97

Capacity (veh/h) 526 455 513 603

Control Delay (s) 16.3 13.2 14.8 52.8

Approach Delay (s) 16.3 13.2 14.8 52.8

Approach LOS C B B F

Intersection Summary

Delay 33.0

HCM Level of Service D

Intersection Capacity Utilization 61.8% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

21: N Innis Arden Wy & Greenwood Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 10 Synchro 7 -  Report
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 10 194 478 100 186 44

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 11 211 520 109 202 48

Pedestrians 4 5 2

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1380 235 254

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1380 235 254

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 89 74 60

cM capacity (veh/h) 95 798 1307

Direction, Lane # EB 1 EB 2 NB 1 SB 1

Volume Total 11 211 628 250

Volume Left 11 0 520 0

Volume Right 0 211 0 48

cSH 95 798 1307 1700

Volume to Capacity 0.11 0.26 0.40 0.15

Queue Length 95th (ft) 9 27 49 0

Control Delay (s) 47.5 11.1 8.6 0.0

Lane LOS E B A

Approach Delay (s) 12.9 8.6 0.0

Approach LOS B

Intersection Summary

Average Delay 7.5

Intersection Capacity Utilization 59.2% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 23 59 16 7 68 283 20 235 11 106 212 44

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 25 64 17 8 74 308 22 255 12 115 230 48

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 107 82 308 289 393

Volume Left (vph) 25 8 0 22 115

Volume Right (vph) 17 0 308 12 48

Hadj (s) -0.02 0.08 -0.67 0.02 0.02

Departure Headway (s) 7.0 6.9 6.1 6.2 6.0

Degree Utilization, x 0.21 0.16 0.52 0.50 0.66

Capacity (veh/h) 427 486 541 536 562

Control Delay (s) 11.8 10.0 14.5 15.3 19.8

Approach Delay (s) 11.8 13.6 15.3 19.8

Approach LOS B B C C

Intersection Summary

Delay 15.9

HCM Level of Service C

Intersection Capacity Utilization 56.4% ICU Level of Service B

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 9 124 5 37 281 19 8 117 13 48 384 20

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 11 11 11 12 11 11 12 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98 1.00 1.00

Flpb, ped/bikes 0.99 1.00 0.97 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1757 1849 1662 1779 1766 1801 1502 1761 1785

Flt Permitted 0.37 1.00 0.67 1.00 0.46 1.00 1.00 0.68 1.00

Satd. Flow (perm) 680 1849 1168 1779 857 1801 1502 1252 1785

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 10 135 5 40 305 21 9 127 14 52 417 22

RTOR Reduction (vph) 0 2 0 0 4 0 0 0 6 0 2 0

Lane Group Flow (vph) 10 138 0 40 322 0 9 127 8 52 437 0

Confl. Peds. (#/hr) 7 18 18 7 2 5 5 2

Confl. Bikes (#/hr) 2 1

Turn Type Perm Perm Perm Perm Perm

Protected Phases 4 4 2 2

Permitted Phases 4 4 2 2 2

Actuated Green, G (s) 16.5 16.5 16.5 16.5 38.5 38.5 38.5 38.5 38.5

Effective Green, g (s) 16.5 16.5 16.5 16.5 38.5 38.5 38.5 38.5 38.5

Actuated g/C Ratio 0.25 0.25 0.25 0.25 0.59 0.59 0.59 0.59 0.59

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 173 469 296 452 508 1067 890 742 1057

v/s Ratio Prot 0.07 c0.18 0.07 c0.24

v/s Ratio Perm 0.01 0.03 0.01 0.01 0.04

v/c Ratio 0.06 0.29 0.14 0.71 0.02 0.12 0.01 0.07 0.41

Uniform Delay, d1 18.4 19.6 18.7 22.1 5.5 5.8 5.4 5.6 7.2

Progression Factor 1.00 1.00 0.65 0.72 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.1 0.1 3.7 0.1 0.2 0.0 0.2 1.2

Delay (s) 18.4 19.7 12.3 19.7 5.5 6.0 5.5 5.8 8.3

Level of Service B B B B A A A A A

Approach Delay (s) 19.6 18.9 6.0 8.1

Approach LOS B B A A

Intersection Summary

HCM Average Control Delay 12.7 HCM Level of Service B

HCM Volume to Capacity ratio 0.50

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 54.1% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 2 38 7 128 40 8 14 4 208 3 332 20

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00 1.00 0.95 0.95 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.86 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 0.97 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 1676 1425 1513 1551 1393 1590 1362 1354 1593 3185 1392

Flt Permitted 0.95 1.00 1.00 0.95 0.97 1.00 0.54 1.00 1.00 0.68 1.00 1.00

Satd. Flow (perm) 1593 1676 1425 1513 1551 1393 897 1362 1354 1139 3185 1392

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 2 41 8 139 43 9 15 4 226 3 361 22

RTOR Reduction (vph) 0 0 8 0 0 0 0 30 31 0 0 6

Lane Group Flow (vph) 2 41 0 90 92 9 15 85 84 3 361 16

Confl. Peds. (#/hr) 5 5 1 1

Turn Type Split Perm Split Free Perm Prot Perm Perm

Protected Phases 8 8 7 7 2 2 6

Permitted Phases 8 Free 2 6 6

Actuated Green, G (s) 7.9 7.9 7.9 12.2 12.2 130.0 94.9 94.9 94.9 94.9 94.9 94.9

Effective Green, g (s) 7.9 7.9 7.9 12.2 12.2 130.0 94.9 94.9 94.9 94.9 94.9 94.9

Actuated g/C Ratio 0.06 0.06 0.06 0.09 0.09 1.00 0.73 0.73 0.73 0.73 0.73 0.73

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.5 3.5 3.5 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 97 102 87 142 146 1393 655 994 988 831 2325 1016

v/s Ratio Prot 0.00 c0.02 c0.06 0.06 0.06 0.06 c0.11

v/s Ratio Perm 0.00 0.01 0.02 0.00 0.01

v/c Ratio 0.02 0.40 0.01 0.63 0.63 0.01 0.02 0.09 0.08 0.00 0.16 0.02

Uniform Delay, d1 57.4 58.8 57.4 56.7 56.7 0.0 4.8 5.1 5.1 4.8 5.3 4.8

Progression Factor 1.00 1.00 1.00 0.40 0.40 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 3.0 0.0 6.5 6.3 0.0 0.1 0.2 0.2 0.0 0.1 0.0

Delay (s) 57.5 61.8 57.4 29.2 28.9 0.0 4.9 5.2 5.2 4.8 5.5 4.8

Level of Service E E E C C A A A A A A A

Approach Delay (s) 61.0 27.7 5.2 5.4

Approach LOS E C A A

Intersection Summary

HCM Average Control Delay 13.5 HCM Level of Service B

HCM Volume to Capacity ratio 0.22

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 40.9% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 236 179 4 189 99 110 6 395 158 183 936 293

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.96 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 1856 1764 1863 1583 1769 3373 1769 3378

Flt Permitted 0.49 1.00 0.35 1.00 1.00 0.18 1.00 0.31 1.00

Satd. Flow (perm) 908 1856 642 1863 1583 342 3373 571 3378

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 257 195 4 205 108 120 7 429 172 199 1017 318

RTOR Reduction (vph) 0 1 0 0 0 106 0 33 0 0 19 0

Lane Group Flow (vph) 257 198 0 205 108 14 7 568 0 199 1316 0

Confl. Peds. (#/hr) 9 9 6 1 1 6

Turn Type pm+pt pm+pt Perm pm+pt pm+pt

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 8 2 6

Actuated Green, G (s) 36.0 17.9 31.2 15.5 15.5 54.8 53.8 82.9 77.4

Effective Green, g (s) 36.0 17.9 31.2 15.5 15.5 54.8 53.8 82.9 77.4

Actuated g/C Ratio 0.28 0.14 0.24 0.12 0.12 0.42 0.41 0.64 0.60

Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 1.0 3.0 1.0 3.0

Lane Grp Cap (vph) 371 256 290 222 189 155 1396 591 2011

v/s Ratio Prot c0.10 c0.11 0.09 0.06 0.00 0.17 c0.06 c0.39

v/s Ratio Perm 0.10 0.08 0.01 0.02 0.15

v/c Ratio 0.69 0.77 0.71 0.49 0.08 0.05 0.41 0.34 0.65

Uniform Delay, d1 39.9 54.1 42.7 53.5 50.9 22.0 26.9 11.0 17.4

Progression Factor 1.00 1.00 0.60 0.59 0.88 1.00 1.00 1.00 1.00

Incremental Delay, d2 4.5 12.4 6.0 0.6 0.1 0.0 0.9 1.5 1.7

Delay (s) 44.4 66.5 31.7 32.1 44.6 22.0 27.7 12.5 19.1

Level of Service D E C C D C C B B

Approach Delay (s) 54.0 35.4 27.7 18.3

Approach LOS D D C B

Intersection Summary

HCM Average Control Delay 28.0 HCM Level of Service C

HCM Volume to Capacity ratio 0.70

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 76.5% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 265 521 65 2 842 195 277 259 302 31 126 270

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.1 5.5 5.5 5.5 5.1 5.1 5.5 5.1 5.1 5.5

Lane Util. Factor 1.00 0.95 1.00 0.95 0.91 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 1.00 0.99 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 0.97 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 1.00 0.95 0.99 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3539 1534 3439 1610 3343 1560 1770 1863 1583

Flt Permitted 0.11 1.00 1.00 0.95 0.95 0.99 1.00 0.95 1.00 1.00

Satd. Flow (perm) 199 3539 1534 3282 1610 3343 1560 1770 1863 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 288 566 71 2 915 212 301 282 328 34 137 293

RTOR Reduction (vph) 0 0 29 0 15 0 0 0 134 0 0 178

Lane Group Flow (vph) 288 566 42 0 1114 0 190 393 194 34 137 115

Confl. Peds. (#/hr) 5 5 2 2

Turn Type pm+pt Perm Perm Split custom Split custom

Protected Phases 5 2 6 4 4 3 3

Permitted Phases 2 2 6 2 6

Actuated Green, G (s) 69.8 69.4 69.4 46.0 19.5 19.5 69.4 12.8 12.8 46.0

Effective Green, g (s) 69.8 69.4 69.4 46.0 19.5 19.5 69.4 12.8 12.8 46.0

Actuated g/C Ratio 0.59 0.59 0.59 0.39 0.17 0.17 0.59 0.11 0.11 0.39

Clearance Time (s) 5.1 5.5 5.5 5.5 5.1 5.1 5.5 5.1 5.1 5.5

Vehicle Extension (s) 3.0 3.5 3.5 3.0 3.0 3.0 3.5 3.0 3.0 3.0

Lane Grp Cap (vph) 363 2092 907 1286 267 555 922 193 203 620

v/s Ratio Prot c0.12 0.16 c0.12 0.12 0.02 c0.07

v/s Ratio Perm 0.35 0.03 c0.34 0.12 0.07

v/c Ratio 0.79 0.27 0.05 0.87 0.71 0.71 0.21 0.18 0.67 0.19

Uniform Delay, d1 36.1 11.7 10.1 32.9 46.3 46.3 11.2 47.5 50.3 23.4

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 11.3 0.1 0.0 6.4 8.6 4.1 0.1 0.4 8.6 0.1

Delay (s) 47.4 11.8 10.1 39.2 54.9 50.4 11.3 47.9 58.9 23.6

Level of Service D B B D D D B D E C

Approach Delay (s) 22.7 39.2 37.3 35.8

Approach LOS C D D D

Intersection Summary

HCM Average Control Delay 33.8 HCM Level of Service C

HCM Volume to Capacity ratio 0.76

Actuated Cycle Length (s) 117.4 Sum of lost time (s) 15.7

Intersection Capacity Utilization 80.4% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Sign Control Stop Stop Stop

Volume (vph) 1 27 40 26 19 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 29 43 28 21 0

Direction, Lane # EB 1 NB 1 SB 1

Volume Total (vph) 30 72 21

Volume Left (vph) 1 43 0

Volume Right (vph) 29 0 0

Hadj (s) -0.54 0.16 0.03

Departure Headway (s) 3.6 4.1 4.1

Degree Utilization, x 0.03 0.08 0.02

Capacity (veh/h) 979 853 872

Control Delay (s) 6.7 7.5 7.2

Approach Delay (s) 6.7 7.5 7.2

Approach LOS A A A

Intersection Summary

Delay 7.2

HCM Level of Service A

Intersection Capacity Utilization 20.9% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 7 3 1 0 0 43 1 29 0 25 16 6

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 8 3 1 0 0 47 1 32 0 27 17 7

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 12 47 33 51

Volume Left (vph) 8 0 1 27

Volume Right (vph) 1 47 0 7

Hadj (s) 0.11 -0.57 0.04 0.06

Departure Headway (s) 4.2 3.5 4.1 4.1

Degree Utilization, x 0.01 0.05 0.04 0.06

Capacity (veh/h) 828 992 851 858

Control Delay (s) 7.3 6.7 7.3 7.4

Approach Delay (s) 7.3 6.7 7.3 7.4

Approach LOS A A A A

Intersection Summary

Delay 7.1

HCM Level of Service A

Intersection Capacity Utilization 23.3% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 0 2 2 0 7 0 68 0 22 37 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 0 2 2 0 8 0 74 0 24 40 0

Pedestrians 3

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 170 162 43 167 162 74 40 74

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 170 162 43 167 162 74 40 74

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 100 100 100 100 99 100 98

cM capacity (veh/h) 779 719 1025 784 719 988 1569 1526

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 3 10 74 64

Volume Left 1 2 0 24

Volume Right 2 8 0 0

cSH 927 934 1569 1526

Volume to Capacity 0.00 0.01 0.00 0.02

Queue Length 95th (ft) 0 1 0 1

Control Delay (s) 8.9 8.9 0.0 2.8

Lane LOS A A A

Approach Delay (s) 8.9 8.9 0.0 2.8

Approach LOS A A

Intersection Summary

Average Delay 2.0

Intersection Capacity Utilization 20.8% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 139 4 5 9 7 14 9 156 1 11 289 296

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 5.0 5.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.94 1.00 1.00 1.00 0.92

Flt Protected 0.95 0.99 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 1721 1756 3536 1770 3233

Flt Permitted 0.77 0.93 0.41 1.00 0.95 1.00

Satd. Flow (perm) 1423 1617 759 3536 1770 3233

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 151 4 5 10 8 15 10 170 1 12 314 322

RTOR Reduction (vph) 0 1 0 0 13 0 0 0 0 0 76 0

Lane Group Flow (vph) 0 159 0 0 20 0 10 171 0 12 560 0

Confl. Peds. (#/hr) 2 2 4 2 2 4

Turn Type Perm Perm Perm Prot

Protected Phases 8 8 6 5 5 6

Permitted Phases 8 8 6

Actuated Green, G (s) 21.6 21.6 86.8 86.8 8.6 99.4

Effective Green, g (s) 21.6 21.6 86.8 86.8 8.6 99.4

Actuated g/C Ratio 0.17 0.17 0.67 0.67 0.07 0.76

Clearance Time (s) 4.0 4.0 5.0 5.0 4.0

Vehicle Extension (s) 3.5 3.5 2.5 2.5 2.0

Lane Grp Cap (vph) 236 269 507 2361 117 2472

v/s Ratio Prot 0.05 0.01 c0.17

v/s Ratio Perm c0.11 0.01 0.01

v/c Ratio 0.67 0.08 0.02 0.07 0.10 0.23

Uniform Delay, d1 50.9 45.8 7.3 7.5 57.1 4.4

Progression Factor 1.00 1.00 0.90 0.90 1.34 0.33

Incremental Delay, d2 7.7 0.1 0.1 0.1 0.1 0.0

Delay (s) 58.6 45.9 6.6 6.8 76.5 1.5

Level of Service E D A A E A

Approach Delay (s) 58.6 45.9 6.8 2.8

Approach LOS E D A A

Intersection Summary

HCM Average Control Delay 13.7 HCM Level of Service B

HCM Volume to Capacity ratio 0.30

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 39.3% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 6 17 84 11 7 2 48 58 13 84 1

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 7 18 91 12 8 2 52 63 14 91 1

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 131

pX, platoon unblocked 0.99 0.99 0.99 0.99 0.99 0.99

vC, conflicting volume 222 240 93 231 209 84 92 115

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 209 228 93 219 196 70 92 102

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 99 98 87 98 99 100 99

cM capacity (veh/h) 719 658 963 705 685 983 1502 1476

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 25 111 117 107

Volume Left 0 91 2 14

Volume Right 18 8 63 1

cSH 859 716 1502 1476

Volume to Capacity 0.03 0.15 0.00 0.01

Queue Length 95th (ft) 2 14 0 1

Control Delay (s) 9.3 10.9 0.1 1.1

Lane LOS A B A A

Approach Delay (s) 9.3 10.9 0.1 1.1

Approach LOS A B

Intersection Summary

Average Delay 4.4

Intersection Capacity Utilization 30.9% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 11 4 4 4 4 10 14 69 8 8 46 23

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 12 4 4 4 4 11 15 75 9 9 50 25

Pedestrians 2

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 203 194 64 198 202 79 75 84

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 203 194 64 198 202 79 75 84

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 98 99 100 99 99 99 99 99

cM capacity (veh/h) 735 690 998 743 683 981 1524 1513

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 21 20 99 84

Volume Left 12 4 15 9

Volume Right 4 11 9 25

cSH 767 840 1524 1513

Volume to Capacity 0.03 0.02 0.01 0.01

Queue Length 95th (ft) 2 2 1 0

Control Delay (s) 9.8 9.4 1.2 0.8

Lane LOS A A A A

Approach Delay (s) 9.8 9.4 1.2 0.8

Approach LOS A A

Intersection Summary

Average Delay 2.6

Intersection Capacity Utilization 18.0% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 55 587 0 1 570 58 1 0 8 90 1 106

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.6 4.6 4.6 4.6 5.5 5.5 5.5

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.99 0.88 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1769 3539 1770 3483 1609 1768 1565

Flt Permitted 0.25 1.00 0.28 1.00 0.99 0.75 1.00

Satd. Flow (perm) 461 3539 520 3483 1599 1398 1565

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 60 638 0 1 620 63 1 0 9 98 1 115

RTOR Reduction (vph) 0 0 0 0 14 0 0 4 0 0 51 0

Lane Group Flow (vph) 60 638 0 1 669 0 0 6 0 98 65 0

Confl. Peds. (#/hr) 1 1 2 1 1 2

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 18.8 18.8 18.8 18.8 36.1 36.1 36.1

Effective Green, g (s) 18.8 18.8 18.8 18.8 36.1 36.1 36.1

Actuated g/C Ratio 0.29 0.29 0.29 0.29 0.56 0.56 0.56

Clearance Time (s) 4.6 4.6 4.6 4.6 5.5 5.5 5.5

Vehicle Extension (s) 3.5 3.5 3.5 3.5 4.0 4.0 4.0

Lane Grp Cap (vph) 133 1024 150 1007 888 776 869

v/s Ratio Prot 0.18 c0.19 0.04

v/s Ratio Perm 0.13 0.00 0.00 c0.07

v/c Ratio 0.45 0.62 0.01 0.66 0.01 0.13 0.07

Uniform Delay, d1 18.9 20.0 16.5 20.3 6.4 6.9 6.7

Progression Factor 0.84 0.83 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 2.2 1.0 0.0 1.7 0.0 0.3 0.2

Delay (s) 18.2 17.7 16.5 22.1 6.5 7.2 6.9

Level of Service B B B C A A A

Approach Delay (s) 17.7 22.0 6.5 7.0

Approach LOS B C A A

Intersection Summary

HCM Average Control Delay 18.1 HCM Level of Service B

HCM Volume to Capacity ratio 0.31

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.1

Intersection Capacity Utilization 57.5% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 33 381 142 139 433 80 126 193 77 188 353 26

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.96 1.00 0.98 1.00 0.96 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 3383 1770 3456 1770 3388 1770 3498

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1770 3383 1770 3456 1770 3388 1770 3498

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 36 414 154 151 471 87 137 210 84 204 384 28

RTOR Reduction (vph) 0 58 0 0 21 0 0 67 0 0 8 0

Lane Group Flow (vph) 36 510 0 151 537 0 137 227 0 204 404 0

Confl. Peds. (#/hr) 1 1 9 9

Turn Type Prot Prot Prot Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases

Actuated Green, G (s) 2.5 16.4 9.2 23.1 7.4 13.2 10.2 16.0

Effective Green, g (s) 2.5 16.4 9.2 23.1 7.4 13.2 10.2 16.0

Actuated g/C Ratio 0.04 0.25 0.14 0.36 0.11 0.20 0.16 0.25

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 68 854 251 1228 202 688 278 861

v/s Ratio Prot 0.02 c0.15 c0.09 0.16 0.08 0.07 c0.12 c0.12

v/s Ratio Perm

v/c Ratio 0.53 0.60 0.60 0.44 0.68 0.33 0.73 0.47

Uniform Delay, d1 30.7 21.4 26.2 16.0 27.7 22.1 26.1 20.9

Progression Factor 1.00 1.00 1.67 0.32 1.00 0.97 1.00 1.00

Incremental Delay, d2 7.3 1.1 3.7 0.2 8.7 1.3 9.6 1.8

Delay (s) 37.9 22.5 47.6 5.4 36.2 22.8 35.7 22.7

Level of Service D C D A D C D C

Approach Delay (s) 23.4 14.4 27.1 27.0

Approach LOS C B C C

Intersection Summary

HCM Average Control Delay 22.3 HCM Level of Service C

HCM Volume to Capacity ratio 0.60

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 56.4% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 0 0 402 0 0 0 0 0 991 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3

Lane Util. Factor 0.95 0.95

Frt 1.00 1.00

Flt Protected 1.00 1.00

Satd. Flow (prot) 3539 3539

Flt Permitted 1.00 1.00

Satd. Flow (perm) 3539 3539

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 0 0 0 437 0 0 0 0 0 1077 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 0 0 0 437 0 0 0 0 0 1077 0

Turn Type

Protected Phases 6 4

Permitted Phases

Actuated Green, G (s) 64.7 54.7

Effective Green, g (s) 64.7 54.7

Actuated g/C Ratio 0.50 0.42

Clearance Time (s) 5.3 5.3

Vehicle Extension (s) 5.0 5.0

Lane Grp Cap (vph) 1761 1489

v/s Ratio Prot c0.12 c0.30

v/s Ratio Perm

v/c Ratio 0.25 0.72

Uniform Delay, d1 18.7 31.3

Progression Factor 1.19 1.00

Incremental Delay, d2 0.3 2.2

Delay (s) 22.7 33.5

Level of Service C C

Approach Delay (s) 0.0 22.7 0.0 33.5

Approach LOS A C A C

Intersection Summary

HCM Average Control Delay 30.4 HCM Level of Service C

HCM Volume to Capacity ratio 0.47

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 10.6

Intersection Capacity Utilization 46.3% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 0 499 0 0 1009 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3

Lane Util. Factor 0.95 0.97

Frt 1.00 1.00

Flt Protected 1.00 0.95

Satd. Flow (prot) 3539 3433

Flt Permitted 1.00 0.95

Satd. Flow (perm) 3539 3433

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 542 0 0 1097 0

RTOR Reduction (vph) 0 0 0 0 176 0

Lane Group Flow (vph) 0 542 0 0 921 0

Turn Type

Protected Phases 2 4

Permitted Phases

Actuated Green, G (s) 71.6 47.8

Effective Green, g (s) 71.6 47.8

Actuated g/C Ratio 0.55 0.37

Clearance Time (s) 5.3 5.3

Vehicle Extension (s) 5.0 5.0

Lane Grp Cap (vph) 1949 1262

v/s Ratio Prot c0.15 c0.27

v/s Ratio Perm

v/c Ratio 0.28 0.73

Uniform Delay, d1 15.5 35.5

Progression Factor 0.23 0.07

Incremental Delay, d2 0.3 2.4

Delay (s) 3.9 4.9

Level of Service A A

Approach Delay (s) 3.9 0.0 4.9

Approach LOS A A A

Intersection Summary

HCM Average Control Delay 4.6 HCM Level of Service A

HCM Volume to Capacity ratio 0.46

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 10.6

Intersection Capacity Utilization 51.4% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 9 1373 129 143 733 49 25 46 154 176 275 44

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.6 5.3 4.6 5.3 4.6 5.0 5.0 4.6 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3486 1770 3501 1770 1803 1563 1770 1863 1561

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3486 1770 3501 1770 1803 1563 1770 1863 1561

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 10 1492 140 155 797 53 27 50 167 191 299 48

RTOR Reduction (vph) 0 5 0 0 3 0 0 0 66 0 0 25

Lane Group Flow (vph) 10 1627 0 155 847 0 27 50 101 191 299 23

Confl. Peds. (#/hr) 1 2 2 1 2 1 1 2

Bus Blockages (#/hr) 0 0 0 0 0 0 0 8 0 0 0 0

Turn Type Prot Prot Prot Perm Prot Perm

Protected Phases 5 2 1 6 3 8 7 4

Permitted Phases 8 4

Actuated Green, G (s) 1.4 56.5 20.9 76.0 3.2 20.7 20.7 12.4 29.9 29.9

Effective Green, g (s) 1.4 56.5 20.9 76.0 3.2 20.7 20.7 12.4 29.9 29.9

Actuated g/C Ratio 0.01 0.43 0.16 0.58 0.02 0.16 0.16 0.10 0.23 0.23

Clearance Time (s) 4.6 5.3 4.6 5.3 4.6 5.0 5.0 4.6 5.0 5.0

Vehicle Extension (s) 2.5 5.0 2.5 5.0 2.5 5.0 5.0 3.0 5.0 5.0

Lane Grp Cap (vph) 19 1515 285 2047 44 287 249 169 428 359

v/s Ratio Prot 0.01 c0.47 c0.09 0.24 0.02 0.03 c0.11 c0.16

v/s Ratio Perm 0.06 0.01

v/c Ratio 0.53 1.07 0.54 0.41 0.61 0.17 0.41 1.13 0.70 0.06

Uniform Delay, d1 64.0 36.8 50.2 14.8 62.8 47.3 49.1 58.8 45.9 39.1

Progression Factor 1.11 0.69 0.91 0.81 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 17.1 44.9 1.6 0.6 19.7 0.6 2.3 108.5 6.2 0.2

Delay (s) 88.3 70.3 47.1 12.5 82.5 47.9 51.4 167.3 52.1 39.3

Level of Service F E D B F D D F D D

Approach Delay (s) 70.4 17.8 54.1 91.9

Approach LOS E B D F

Intersection Summary

HCM Average Control Delay 57.2 HCM Level of Service E

HCM Volume to Capacity ratio 0.89

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 14.5

Intersection Capacity Utilization 83.5% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 0 1065 840 0 275 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3 5.0

Lane Util. Factor 0.95 0.95 0.97

Frpb, ped/bikes 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 1.00 1.00

Flt Protected 1.00 1.00 0.95

Satd. Flow (prot) 3539 3539 3433

Flt Permitted 1.00 1.00 0.95

Satd. Flow (perm) 3539 3539 3433

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 1158 913 0 299 0

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 0 1158 913 0 299 0

Confl. Peds. (#/hr) 1

Turn Type

Protected Phases 2 6 4

Permitted Phases

Actuated Green, G (s) 43.7 43.7 11.0

Effective Green, g (s) 43.7 43.7 11.0

Actuated g/C Ratio 0.67 0.67 0.17

Clearance Time (s) 5.3 5.3 5.0

Vehicle Extension (s) 5.0 5.0 3.0

Lane Grp Cap (vph) 2379 2379 581

v/s Ratio Prot c0.33 0.26 c0.09

v/s Ratio Perm

v/c Ratio 0.49 0.38 0.51

Uniform Delay, d1 5.2 4.7 24.6

Progression Factor 0.68 1.00 1.00

Incremental Delay, d2 0.2 0.5 0.8

Delay (s) 3.7 5.2 25.3

Level of Service A A C

Approach Delay (s) 3.7 5.2 25.3

Approach LOS A A C

Intersection Summary

HCM Average Control Delay 7.0 HCM Level of Service A

HCM Volume to Capacity ratio 0.49

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.3

Intersection Capacity Utilization 45.9% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 29 51 12 573 1653 40

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 32 55 13 623 1797 43

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 2134 898 1840

vC1, stage 1 conf vol 1797

vC2, stage 2 conf vol 338

vCu, unblocked vol 2134 898 1840

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s) 5.8

tF (s) 3.5 3.3 2.2

p0 queue free % 72 80 96

cM capacity (veh/h) 114 282 327

Direction, Lane # EB 1 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3

Volume Total 87 13 311 311 898 898 43

Volume Left 32 13 0 0 0 0 0

Volume Right 55 0 0 0 0 0 43

cSH 184 327 1700 1700 1700 1700 1700

Volume to Capacity 0.47 0.04 0.18 0.18 0.53 0.53 0.03

Queue Length 95th (ft) 57 3 0 0 0 0 0

Control Delay (s) 41.0 16.5 0.0 0.0 0.0 0.0 0.0

Lane LOS E C

Approach Delay (s) 41.0 0.3 0.0

Approach LOS E

Intersection Summary

Average Delay 1.5

Intersection Capacity Utilization 57.1% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 123 334 70 174 127 73 14 342 107 122 1316 159

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 11 11 11 11 11 11 13 15 11 13

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 0.97 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3433 1711 3421 1508 1711 3421 1590 1947 3421 1585

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3433 1711 3421 1508 1711 3421 1590 1947 3421 1585

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 134 363 76 189 138 79 15 372 116 133 1430 173

RTOR Reduction (vph) 0 14 0 0 0 66 0 0 63 0 0 37

Lane Group Flow (vph) 134 425 0 189 138 13 15 372 53 133 1430 136

Confl. Peds. (#/hr) 2 9 9 2 12 12 12 12

Turn Type Prot Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 13.6 20.4 15.0 21.8 21.8 2.8 59.5 59.5 13.1 69.8 69.8

Effective Green, g (s) 13.6 20.4 15.0 21.8 21.8 2.8 59.5 59.5 13.1 69.8 69.8

Actuated g/C Ratio 0.10 0.16 0.12 0.17 0.17 0.02 0.46 0.46 0.10 0.54 0.54

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 3.0 2.0 2.0 2.5 3.5 3.5 2.5 3.5 3.5

Lane Grp Cap (vph) 185 539 197 574 253 37 1566 728 196 1837 851

v/s Ratio Prot 0.08 c0.12 c0.11 0.04 0.01 0.11 c0.07 c0.42

v/s Ratio Perm 0.01 0.03 0.09

v/c Ratio 0.72 0.79 0.96 0.24 0.05 0.41 0.24 0.07 0.68 0.78 0.16

Uniform Delay, d1 56.4 52.7 57.2 46.9 45.4 62.8 21.4 19.8 56.4 23.9 15.3

Progression Factor 1.00 0.99 1.11 1.59 4.26 1.02 0.79 0.42 1.00 1.00 1.00

Incremental Delay, d2 11.3 6.9 51.4 0.1 0.0 5.1 0.4 0.2 8.2 3.3 0.4

Delay (s) 67.8 59.2 115.2 74.7 193.7 69.2 17.4 8.5 64.6 27.3 15.7

Level of Service E E F E F E B A E C B

Approach Delay (s) 61.2 116.7 16.8 29.0

Approach LOS E F B C

Intersection Summary

HCM Average Control Delay 43.9 HCM Level of Service D

HCM Volume to Capacity ratio 0.82

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 22.0

Intersection Capacity Utilization 83.4% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR WBR2 NBL2 NBL NBT NBR SBL

Lane Configurations

Volume (vph) 73 322 372 109 175 35 17 130 29 388 42 49

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00

Frt 1.00 1.00 0.85 1.00 0.97 1.00 1.00 0.85 1.00

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Satd. Flow (prot) 1593 3185 1425 1593 3077 1593 3185 1425 1593

Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Satd. Flow (perm) 1593 3185 1425 1593 3077 1593 3185 1425 1593

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 79 350 404 118 190 38 18 141 32 422 46 53

RTOR Reduction (vph) 0 0 125 0 5 0 0 0 0 0 23 0

Lane Group Flow (vph) 79 350 279 118 241 0 0 0 173 422 23 53

Turn Type Prot Perm Prot Prot Prot Perm Prot

Protected Phases 7 4 3 8 5 5 2 1

Permitted Phases 4 2

Actuated Green, G (s) 8.0 27.3 27.3 8.0 27.3 12.0 65.5 65.5 7.2

Effective Green, g (s) 8.0 27.3 27.3 8.0 27.3 12.0 65.5 65.5 7.2

Actuated g/C Ratio 0.06 0.21 0.21 0.06 0.21 0.09 0.50 0.50 0.06

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 2.0 6.0 6.0 2.0

Lane Grp Cap (vph) 98 669 299 98 646 147 1605 718 88

v/s Ratio Prot 0.05 0.11 c0.07 0.08 c0.11 c0.13 0.03

v/s Ratio Perm c0.20 0.02

v/c Ratio 0.81 0.52 0.93 1.20 0.37 1.18 0.26 0.03 0.60

Uniform Delay, d1 60.2 45.6 50.5 61.0 44.0 59.0 18.4 16.3 60.0

Progression Factor 0.91 0.72 0.74 0.93 0.92 0.70 1.31 2.74 1.19

Incremental Delay, d2 35.7 0.7 34.1 154.9 0.4 128.0 0.4 0.1 6.2

Delay (s) 90.4 33.7 71.4 211.9 40.8 169.2 24.5 44.6 77.8

Level of Service F C E F D F C D E

Approach Delay (s) 57.4 96.3 65.0

Approach LOS E F E

Intersection Summary

HCM Average Control Delay 63.7 HCM Level of Service E

HCM Volume to Capacity ratio 1.07

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 27.0

Intersection Capacity Utilization 90.4% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBT SBR SBR2 SER2

Lane Configurations

Volume (vph) 1430 72 7 0

Ideal Flow (vphpl) 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0

Lane Util. Factor 0.95 1.00

Frt 1.00 0.85

Flt Protected 1.00 1.00

Satd. Flow (prot) 3185 1425

Flt Permitted 1.00 1.00

Satd. Flow (perm) 3185 1425

Peak-hour factor, PHF 0.92 0.92 0.92 0.92

Adj. Flow (vph) 1554 78 8 0

RTOR Reduction (vph) 0 3 0 0

Lane Group Flow (vph) 1554 83 0 0

Turn Type Prot custom

Protected Phases 6 6

Permitted Phases 4

Actuated Green, G (s) 60.7 60.7

Effective Green, g (s) 60.7 60.7

Actuated g/C Ratio 0.47 0.47

Clearance Time (s) 5.0 5.0

Vehicle Extension (s) 4.0 4.0

Lane Grp Cap (vph) 1487 665

v/s Ratio Prot c0.49 0.06

v/s Ratio Perm

v/c Ratio 1.05 0.13

Uniform Delay, d1 34.6 19.6

Progression Factor 0.80 0.61

Incremental Delay, d2 33.6 0.3

Delay (s) 61.3 12.2

Level of Service E B

Approach Delay (s) 59.3

Approach LOS E

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 32 257 57 341 200 129 14 488 119 195 1600 35

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 6.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 0.97 0.95 1.00 1.00 0.95 1.00 0.97 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.97 1.00 1.00 0.98 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 2976 3090 3079 1388 1593 3079 1396 3090 3079 1403

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1593 2976 3090 3079 1388 1593 3079 1396 3090 3079 1403

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 35 279 62 371 217 140 15 530 129 212 1739 38

RTOR Reduction (vph) 0 16 0 0 0 107 0 0 57 0 0 17

Lane Group Flow (vph) 35 325 0 371 217 33 15 530 72 212 1739 21

Confl. Peds. (#/hr) 12 18 18 12 2 9 9 2

Turn Type Prot Prot Perm Prot pm+ov Prot Perm

Protected Phases 7 4 3 8 5 2 3 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 4.2 22.9 12.0 30.7 30.7 2.4 60.7 72.7 12.4 70.7 70.7

Effective Green, g (s) 4.2 22.9 12.0 30.7 30.7 2.4 60.7 72.7 12.4 70.7 70.7

Actuated g/C Ratio 0.03 0.18 0.09 0.24 0.24 0.02 0.47 0.56 0.10 0.54 0.54

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 6.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.5 3.5 3.5 1.5 4.0 3.5 1.5 4.0 4.0

Lane Grp Cap (vph) 51 524 285 727 328 29 1438 781 295 1675 763

v/s Ratio Prot 0.02 c0.11 c0.12 0.07 0.01 0.17 0.01 c0.07 c0.56

v/s Ratio Perm 0.02 0.04 0.01

v/c Ratio 0.69 0.62 1.30 0.30 0.10 0.52 0.37 0.09 0.72 1.04 0.03

Uniform Delay, d1 62.2 49.5 59.0 40.8 38.8 63.2 22.3 13.3 57.1 29.6 13.7

Progression Factor 1.01 0.91 1.35 0.51 0.19 1.02 1.46 3.34 1.29 0.39 0.12

Incremental Delay, d2 31.9 2.3 158.9 0.3 0.2 6.2 0.7 0.1 0.6 19.5 0.0

Delay (s) 94.5 47.4 238.2 21.0 7.5 70.4 33.3 44.5 74.3 30.9 1.7

Level of Service F D F C A E C D E C A

Approach Delay (s) 51.7 129.1 36.3 35.0

Approach LOS D F D C

Intersection Summary

HCM Average Control Delay 55.1 HCM Level of Service E

HCM Volume to Capacity ratio 0.99

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 22.0

Intersection Capacity Utilization 99.3% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 87 25 132 12 48 4 166 587 6 10 1805 248

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 4.0 6.0 4.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 0.97 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.98 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.87 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1588 1394 1589 1601 3090 3079 1355 1593 3079 1395

Flt Permitted 0.56 1.00 0.44 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 929 1394 743 1601 3090 3079 1355 1593 3079 1395

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 95 27 143 13 52 4 180 638 7 11 1962 270

RTOR Reduction (vph) 0 122 0 0 3 0 0 0 2 0 0 62

Lane Group Flow (vph) 95 48 0 13 53 0 180 638 5 11 1962 208

Confl. Peds. (#/hr) 5 5 5 5 4 6 6 4

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 17.7 13.1 11.7 10.1 7.0 92.7 92.7 2.6 88.3 88.3

Effective Green, g (s) 17.7 13.1 11.7 10.1 7.0 92.7 92.7 2.6 88.3 88.3

Actuated g/C Ratio 0.14 0.10 0.09 0.08 0.05 0.71 0.71 0.02 0.68 0.68

Clearance Time (s) 4.0 6.0 4.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 2.0 3.0 2.0 2.0 3.0 3.0 2.0 3.0 3.0

Lane Grp Cap (vph) 150 140 77 124 166 2196 966 32 2091 948

v/s Ratio Prot c0.02 0.03 0.00 0.03 c0.06 c0.21 0.01 c0.64

v/s Ratio Perm c0.06 0.01 0.00 0.15

v/c Ratio 0.63 0.34 0.17 0.43 1.08 0.29 0.01 0.34 0.94 0.22

Uniform Delay, d1 52.8 54.4 54.3 57.2 61.5 6.7 5.4 62.9 18.4 7.9

Progression Factor 1.13 1.63 1.00 1.00 0.98 0.79 0.88 1.24 0.21 0.07

Incremental Delay, d2 8.4 0.5 1.0 0.9 91.9 0.3 0.0 1.4 6.2 0.3

Delay (s) 68.1 89.1 55.4 58.1 152.2 5.6 4.7 79.5 10.2 0.9

Level of Service E F E E F A A E B A

Approach Delay (s) 81.6 57.6 37.6 9.4

Approach LOS F E D A

Intersection Summary

HCM Average Control Delay 22.9 HCM Level of Service C

HCM Volume to Capacity ratio 0.93

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 23.0

Intersection Capacity Utilization 88.0% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 150 118 30 135 163 148 16 467 54 97 1449 5

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.97 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 0.98 1.00 1.00 0.97 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 3090 1676 1402 1593 3185 1403 1593 3185 1385 1593 3185 1399

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 3090 1676 1402 1593 3185 1403 1593 3185 1385 1593 3185 1399

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 163 128 33 147 177 161 17 508 59 105 1575 5

RTOR Reduction (vph) 0 0 29 0 0 139 0 0 27 0 0 1

Lane Group Flow (vph) 163 128 4 147 177 22 17 508 32 105 1575 4

Confl. Peds. (#/hr) 3 3 3 3 4 3 3 4

Turn Type Prot Perm Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 8.8 14.3 14.3 12.0 17.5 17.5 2.4 71.3 71.3 12.4 81.3 81.3

Effective Green, g (s) 8.8 14.3 14.3 12.0 17.5 17.5 2.4 71.3 71.3 12.4 81.3 81.3

Actuated g/C Ratio 0.07 0.11 0.11 0.09 0.13 0.13 0.02 0.55 0.55 0.10 0.63 0.63

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 3.0 3.0 2.0 3.0 3.0

Lane Grp Cap (vph) 209 184 154 147 429 189 29 1747 760 152 1992 875

v/s Ratio Prot 0.05 c0.08 c0.09 c0.06 0.01 0.16 c0.07 c0.49

v/s Ratio Perm 0.00 0.02 0.02 0.00

v/c Ratio 0.78 0.70 0.02 1.00 0.41 0.11 0.59 0.29 0.04 0.69 0.79 0.00

Uniform Delay, d1 59.6 55.8 51.6 59.0 51.5 49.4 63.3 15.8 13.6 56.9 18.0 9.1

Progression Factor 1.07 0.90 0.81 1.00 1.00 1.00 1.51 0.29 0.06 1.22 0.25 0.09

Incremental Delay, d2 15.3 8.9 0.0 74.2 0.2 0.1 16.2 0.4 0.1 5.0 1.6 0.0

Delay (s) 79.2 58.9 41.7 133.2 51.8 49.5 112.0 4.9 1.0 74.2 6.0 0.8

Level of Service E E D F D D F A A E A A

Approach Delay (s) 67.3 75.7 7.6 10.3

Approach LOS E E A B

Intersection Summary

HCM Average Control Delay 26.1 HCM Level of Service C

HCM Volume to Capacity ratio 0.85

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 25.0

Intersection Capacity Utilization 82.2% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 54 475 56 220 349 144 44 406 146 406 1163 53

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.98 1.00 1.00 0.97 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3468 1770 3539 1552 1770 3539 1534 1770 3539 1530

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3468 1770 3539 1552 1770 3539 1534 1770 3539 1530

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 59 516 61 239 379 157 48 441 159 441 1264 58

RTOR Reduction (vph) 0 7 0 0 0 110 0 0 124 0 0 30

Lane Group Flow (vph) 59 570 0 239 379 47 48 441 35 441 1264 28

Confl. Peds. (#/hr) 6 19 19 6 12 13 13 12

Turn Type Prot Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 7.0 25.7 20.3 39.0 39.0 5.6 28.4 28.4 35.6 58.4 58.4

Effective Green, g (s) 7.0 25.7 20.3 39.0 39.0 5.6 28.4 28.4 35.6 58.4 58.4

Actuated g/C Ratio 0.05 0.20 0.16 0.30 0.30 0.04 0.22 0.22 0.27 0.45 0.45

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 4.0 2.0 2.0 2.0 6.0 6.0 5.0 6.0 6.0

Lane Grp Cap (vph) 95 686 276 1062 466 76 773 335 485 1590 687

v/s Ratio Prot 0.03 c0.16 c0.14 0.11 0.03 0.12 c0.25 c0.36

v/s Ratio Perm 0.03 0.02 0.02

v/c Ratio 0.62 0.83 0.87 0.36 0.10 0.63 0.57 0.10 0.91 0.79 0.04

Uniform Delay, d1 60.2 50.1 53.5 35.7 32.8 61.2 45.4 40.6 45.6 30.7 20.1

Progression Factor 1.01 0.93 1.00 1.00 1.00 1.06 0.74 0.31 0.85 0.59 0.30

Incremental Delay, d2 11.2 7.9 24.2 0.1 0.0 11.5 2.9 0.6 15.1 2.6 0.1

Delay (s) 71.9 54.6 77.7 35.7 32.9 76.3 36.3 13.3 54.0 20.9 6.1

Level of Service E D E D C E D B D C A

Approach Delay (s) 56.2 48.1 33.6 28.7

Approach LOS E D C C

Intersection Summary

HCM Average Control Delay 38.0 HCM Level of Service D

HCM Volume to Capacity ratio 0.83

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 91.2% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 70 458 73 170 307 68 31 418 134 115 1207 71

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.98 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.97 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1770 3455 1770 3398 1770 3539 1557 1770 3501

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1770 3455 1770 3398 1770 3539 1557 1770 3501

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 76 498 79 185 334 74 34 454 146 125 1312 77

RTOR Reduction (vph) 0 10 0 0 15 0 0 0 82 0 3 0

Lane Group Flow (vph) 76 567 0 185 393 0 34 454 64 125 1386 0

Confl. Peds. (#/hr) 25 5 5 25 14 2 2 14

Turn Type Prot Prot Prot Perm Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 2

Actuated Green, G (s) 8.8 26.1 17.4 34.7 4.0 56.6 56.6 13.9 66.5

Effective Green, g (s) 8.8 26.1 17.4 34.7 4.0 56.6 56.6 13.9 66.5

Actuated g/C Ratio 0.07 0.20 0.13 0.27 0.03 0.44 0.44 0.11 0.51

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 120 694 237 907 54 1541 678 189 1791

v/s Ratio Prot 0.04 c0.16 c0.10 0.12 0.02 0.13 c0.07 c0.40

v/s Ratio Perm 0.04

v/c Ratio 0.63 0.82 0.78 0.43 0.63 0.29 0.09 0.66 0.77

Uniform Delay, d1 59.0 49.7 54.5 39.5 62.3 23.8 21.6 55.8 25.7

Progression Factor 1.00 1.00 1.10 1.07 1.00 1.00 1.00 1.10 0.52

Incremental Delay, d2 10.4 7.4 14.4 0.3 20.8 0.5 0.3 5.1 2.0

Delay (s) 69.5 57.1 74.4 42.6 83.0 24.3 21.9 66.3 15.5

Level of Service E E E D F C C E B

Approach Delay (s) 58.5 52.5 26.9 19.7

Approach LOS E D C B

Intersection Summary

HCM Average Control Delay 34.2 HCM Level of Service C

HCM Volume to Capacity ratio 0.79

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 76.8% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 436 518 250 580 0 0 0 0 83 2 336

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 11 11 12 12 12 12 12 11 12

Total Lost time (s) 5.0 5.0 4.6 5.0 5.0 5.0

Lane Util. Factor 0.91 1.00 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 0.97 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 4916 1535 1711 3421 1717 1583

Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 4916 1535 1711 3421 1717 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 474 563 272 630 0 0 0 0 90 2 365

RTOR Reduction (vph) 0 0 326 0 0 0 0 0 0 0 0 269

Lane Group Flow (vph) 0 474 237 272 630 0 0 0 0 0 92 96

Confl. Peds. (#/hr) 5 4

Turn Type Perm Prot Perm Perm

Protected Phases 2 1 6 4

Permitted Phases 2 4 4

Actuated Green, G (s) 54.7 54.7 26.5 28.7 34.2 34.2

Effective Green, g (s) 54.7 54.7 26.5 28.7 34.2 34.2

Actuated g/C Ratio 0.42 0.42 0.20 0.22 0.26 0.26

Clearance Time (s) 5.0 5.0 4.6 5.0 5.0 5.0

Vehicle Extension (s) 4.0 4.0 4.5 4.0 5.0 5.0

Lane Grp Cap (vph) 2069 646 349 755 452 416

v/s Ratio Prot 0.10 0.16 c0.18

v/s Ratio Perm c0.15 0.05 c0.06

v/c Ratio 0.23 0.37 0.78 0.83 0.20 0.23

Uniform Delay, d1 24.1 25.8 49.0 48.4 37.3 37.6

Progression Factor 0.93 2.78 0.46 0.47 1.00 1.00

Incremental Delay, d2 0.2 1.5 7.8 5.5 0.5 0.6

Delay (s) 22.7 73.1 30.2 28.3 37.8 38.2

Level of Service C E C C D D

Approach Delay (s) 50.0 28.9 0.0 38.1

Approach LOS D C A D

Intersection Summary

HCM Average Control Delay 39.8 HCM Level of Service D

HCM Volume to Capacity ratio 0.45

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 93.5% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 204 411 50 0 279 100 277 113 212 106 207 30

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 0.95 0.95 1.00 0.91 0.91 0.91 0.91

Frpb, ped/bikes 1.00 1.00 0.99 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.99 1.00 0.85 1.00 0.92 1.00 0.98

Flt Protected 0.98 1.00 1.00 0.95 0.99 0.95 1.00

Satd. Flow (prot) 3441 3539 1561 1610 3068 1610 3315

Flt Permitted 0.75 1.00 1.00 0.95 0.99 0.95 1.00

Satd. Flow (perm) 2619 3539 1561 1610 3068 1610 3315

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 222 447 54 0 303 109 301 123 230 115 225 33

RTOR Reduction (vph) 0 9 0 0 0 74 0 173 0 0 16 0

Lane Group Flow (vph) 0 714 0 0 303 35 226 255 0 103 254 0

Confl. Peds. (#/hr) 2 2 2 2 2 1 1 2

Turn Type Perm Perm Split Split

Protected Phases 4 8 2 2 6 6

Permitted Phases 4 8

Actuated Green, G (s) 21.0 21.0 21.0 16.0 16.0 16.0 16.0

Effective Green, g (s) 21.0 21.0 21.0 16.0 16.0 16.0 16.0

Actuated g/C Ratio 0.32 0.32 0.32 0.25 0.25 0.25 0.25

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 846 1143 504 396 755 396 816

v/s Ratio Prot 0.09 c0.14 0.08 0.06 c0.08

v/s Ratio Perm c0.27 0.02

v/c Ratio 0.84 0.27 0.07 0.57 0.34 0.26 0.31

Uniform Delay, d1 20.5 16.3 15.2 21.5 20.1 19.7 20.0

Progression Factor 0.89 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 7.9 0.6 0.3 5.9 1.2 1.6 1.0

Delay (s) 26.0 16.9 15.5 27.4 21.3 21.3 21.0

Level of Service C B B C C C C

Approach Delay (s) 26.0 16.5 23.4 21.1

Approach LOS C B C C

Intersection Summary

HCM Average Control Delay 22.6 HCM Level of Service C

HCM Volume to Capacity ratio 0.60

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 72.2% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 16 7 121 3 9 1 69 183 0 3 274 30

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 17 8 132 3 10 1 75 199 0 3 298 33

Pedestrians 3 2 15

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 679 675 332 822 691 201 333 201

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 679 675 332 822 691 201 333 201

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 95 98 81 99 97 100 94 100

cM capacity (veh/h) 338 350 699 219 343 839 1223 1369

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 157 14 274 334

Volume Left 17 3 75 3

Volume Right 132 1 0 33

cSH 599 316 1223 1369

Volume to Capacity 0.26 0.04 0.06 0.00

Queue Length 95th (ft) 26 3 5 0

Control Delay (s) 13.1 16.9 2.6 0.1

Lane LOS B C A A

Approach Delay (s) 13.1 16.9 2.6 0.1

Approach LOS B C

Intersection Summary

Average Delay 3.9

Intersection Capacity Utilization 51.9% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 10 4 59 7 21 2 79 65 31 204 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 11 4 64 8 23 2 86 71 34 222 0

Pedestrians 6 1 2

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 1 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 449 457 228 425 422 124 228 158

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 449 457 228 425 422 124 228 158

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 98 99 88 98 98 100 98

cM capacity (veh/h) 486 484 808 514 507 924 1334 1421

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 16 95 159 255

Volume Left 1 64 2 34

Volume Right 4 23 71 0

cSH 542 575 1334 1421

Volume to Capacity 0.03 0.16 0.00 0.02

Queue Length 95th (ft) 2 15 0 2

Control Delay (s) 11.8 12.5 0.1 1.2

Lane LOS B B A A

Approach Delay (s) 11.8 12.5 0.1 1.2

Approach LOS B B

Intersection Summary

Average Delay 3.2

Intersection Capacity Utilization 42.8% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

51: NW 200th St & Fremont Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 10 Synchro 7 -  Report

David Evans and Associates, Inc. Page 53

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 7 72 22 12 31 11 25 73 28 14 223 22

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 8 78 24 13 34 12 27 79 30 15 242 24

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 110 59 137 282

Volume Left (vph) 8 13 27 15

Volume Right (vph) 24 12 30 24

Hadj (s) -0.08 -0.04 -0.06 -0.01

Departure Headway (s) 4.9 5.0 4.6 4.5

Degree Utilization, x 0.15 0.08 0.18 0.35

Capacity (veh/h) 672 649 740 767

Control Delay (s) 8.7 8.4 8.6 9.9

Approach Delay (s) 8.7 8.4 8.6 9.9

Approach LOS A A A A

Intersection Summary

Delay 9.2

HCM Level of Service A

Intersection Capacity Utilization 28.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 43 131 31 69 47 29 16 428 50 47 1603 41

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.98 1.00 1.00 0.91

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.94 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1760 1742 1765 1681 1770 3421 1547 1770 3421 1446

Flt Permitted 0.56 1.00 0.48 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1035 1742 890 1681 1770 3421 1547 1770 3421 1446

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 47 142 34 75 51 32 17 465 54 51 1742 45

RTOR Reduction (vph) 0 8 0 0 19 0 0 0 21 0 0 16

Lane Group Flow (vph) 47 168 0 75 64 0 17 465 33 51 1742 29

Confl. Peds. (#/hr) 9 6 6 9 21 1 1 21

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 26.3 18.3 19.9 15.1 2.4 79.8 79.8 7.1 84.5 84.5

Effective Green, g (s) 26.3 18.3 19.9 15.1 2.4 79.8 79.8 7.1 84.5 84.5

Actuated g/C Ratio 0.20 0.14 0.15 0.12 0.02 0.61 0.61 0.05 0.65 0.65

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 3.5 3.0 3.5 2.0 4.0 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 254 245 169 195 33 2100 950 97 2224 940

v/s Ratio Prot 0.01 c0.10 c0.02 0.04 0.01 0.14 c0.03 c0.51

v/s Ratio Perm 0.03 0.05 0.02 0.02

v/c Ratio 0.19 0.69 0.44 0.33 0.52 0.22 0.03 0.53 0.78 0.03

Uniform Delay, d1 42.6 53.1 48.8 52.8 63.2 11.2 9.9 59.8 16.2 8.1

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.23 0.32 0.16

Incremental Delay, d2 0.1 8.0 1.9 1.2 5.5 0.2 0.1 4.6 2.0 0.0

Delay (s) 42.7 61.2 50.7 53.9 68.8 11.5 10.0 78.4 7.3 1.3

Level of Service D E D D E B A E A A

Approach Delay (s) 57.3 52.4 13.1 9.1

Approach LOS E D B A

Intersection Summary

HCM Average Control Delay 16.3 HCM Level of Service B

HCM Volume to Capacity ratio 0.76

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 75.5% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

53: NW 195th St & 8th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 10 Synchro 7 -  Report

David Evans and Associates, Inc. Page 55

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 0 3 41 0 35 0 171 106 58 353 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 0 3 45 0 38 0 186 115 63 384 0

Pedestrians 4 4

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 795 815 392 761 757 243 388 301

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 795 815 392 761 757 243 388 301

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 100 100 85 100 95 100 95

cM capacity (veh/h) 278 295 653 307 319 795 1167 1260

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 4 83 301 447

Volume Left 1 45 0 63

Volume Right 3 38 115 0

cSH 488 428 1167 1260

Volume to Capacity 0.01 0.19 0.00 0.05

Queue Length 95th (ft) 1 18 0 4

Control Delay (s) 12.4 15.4 0.0 1.6

Lane LOS B C A

Approach Delay (s) 12.4 15.4 0.0 1.6

Approach LOS B C

Intersection Summary

Average Delay 2.4

Intersection Capacity Utilization 56.0% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

54: NW 195th St & 3rd Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 10 Synchro 7 -  Report

David Evans and Associates, Inc. Page 56

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 42 91 51 47 47 27 19 112 21 88 230 20

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 46 99 55 51 51 29 21 122 23 96 250 22

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 200 132 165 367

Volume Left (vph) 46 51 21 96

Volume Right (vph) 55 29 23 22

Hadj (s) -0.09 -0.02 -0.02 0.05

Departure Headway (s) 5.5 5.7 5.4 5.2

Degree Utilization, x 0.30 0.21 0.25 0.53

Capacity (veh/h) 597 562 601 662

Control Delay (s) 10.9 10.2 10.2 13.8

Approach Delay (s) 10.9 10.2 10.2 13.8

Approach LOS B B B B

Intersection Summary

Delay 11.9

HCM Level of Service B

Intersection Capacity Utilization 49.5% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

55: NW 195th St & Fremont Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 10 Synchro 7 -  Report

David Evans and Associates, Inc. Page 57

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 85 67 97 48 74 10 63 111 8 13 310 83

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 92 73 105 52 80 11 68 121 9 14 337 90

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 271 143 198 441

Volume Left (vph) 92 52 68 14

Volume Right (vph) 105 11 9 90

Hadj (s) -0.13 0.06 0.08 -0.08

Departure Headway (s) 6.0 6.4 6.1 5.5

Degree Utilization, x 0.45 0.26 0.34 0.68

Capacity (veh/h) 544 477 529 627

Control Delay (s) 13.7 11.6 12.2 19.2

Approach Delay (s) 13.7 11.6 12.2 19.2

Approach LOS B B B C

Intersection Summary

Delay 15.4

HCM Level of Service C

Intersection Capacity Utilization 62.0% ICU Level of Service B

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

56: N 192nd St & SR 99 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 10 Synchro 7 -  Report

David Evans and Associates, Inc. Page 58

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 19 10 6 28 18 20 5 385 10 21 1610 37

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 12 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 1.00 0.95 1.00 1.00 0.93

Flpb, ped/bikes 0.99 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.94 1.00 0.92 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1754 1680 1750 1698 1770 3421 1498 1770 3421 1468

Flt Permitted 0.73 1.00 0.75 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1348 1680 1373 1698 1770 3421 1498 1770 3421 1468

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 21 11 7 30 20 22 5 418 11 23 1750 40

RTOR Reduction (vph) 0 6 0 0 20 0 0 0 3 0 0 5

Lane Group Flow (vph) 21 12 0 30 22 0 5 418 8 23 1750 35

Confl. Peds. (#/hr) 7 8 8 7 15 9 9 15

Turn Type Perm Perm Prot Perm Prot Perm

Protected Phases 4 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 13.4 13.4 13.4 13.4 1.2 98.0 98.0 3.6 100.4 100.4

Effective Green, g (s) 13.4 13.4 13.4 13.4 1.2 98.0 98.0 3.6 100.4 100.4

Actuated g/C Ratio 0.10 0.10 0.10 0.10 0.01 0.75 0.75 0.03 0.77 0.77

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 4.0 4.0 2.0 4.0 4.0

Lane Grp Cap (vph) 139 173 142 175 16 2579 1129 49 2642 1134

v/s Ratio Prot 0.01 0.01 0.00 0.12 c0.01 c0.51

v/s Ratio Perm 0.02 c0.02 0.01 0.02

v/c Ratio 0.15 0.07 0.21 0.13 0.31 0.16 0.01 0.47 0.66 0.03

Uniform Delay, d1 53.1 52.7 53.5 53.0 64.0 4.5 4.0 62.3 6.9 3.5

Progression Factor 1.00 1.00 1.00 1.00 0.88 0.45 0.20 1.00 1.00 1.00

Incremental Delay, d2 0.2 0.1 0.3 0.1 3.9 0.1 0.0 2.6 1.3 0.1

Delay (s) 53.3 52.7 53.7 53.1 60.4 2.1 0.8 64.8 8.2 3.5

Level of Service D D D D E A A E A A

Approach Delay (s) 53.0 53.4 2.8 8.8

Approach LOS D D A A

Intersection Summary

HCM Average Control Delay 9.8 HCM Level of Service A

HCM Volume to Capacity ratio 0.59

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 64.5% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

57: N 185th St & Meridian Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 10 Synchro 7 -  Report

David Evans and Associates, Inc. Page 59

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 22 199 153 94 223 49 51 88 46 44 312 42

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 10 10 11 10 10 11 12 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.98 1.00 0.99 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.93 1.00 0.97 1.00 0.95 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1705 1571 1707 1682 1711 1749 1703 1824

Flt Permitted 0.55 1.00 0.42 1.00 0.17 1.00 0.59 1.00

Satd. Flow (perm) 993 1571 755 1682 308 1749 1054 1824

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 24 216 166 102 242 53 55 96 50 48 339 46

RTOR Reduction (vph) 0 17 0 0 5 0 0 17 0 0 5 0

Lane Group Flow (vph) 24 365 0 102 290 0 55 129 0 48 380 0

Confl. Peds. (#/hr) 3 4 4 3 1 3 3 1

Confl. Bikes (#/hr) 6 3 1

Bus Blockages (#/hr) 0 4 0 0 0 0 0 0 0 0 0 0

Turn Type pm+pt pm+pt pm+pt pm+pt

Protected Phases 5 2 1 6 7 4 3 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 70.6 67.6 77.6 71.1 35.9 31.9 35.9 31.9

Effective Green, g (s) 70.6 67.6 77.6 71.1 35.9 31.9 35.9 31.9

Actuated g/C Ratio 0.54 0.52 0.60 0.55 0.28 0.25 0.28 0.25

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 556 817 498 920 128 429 311 448

v/s Ratio Prot 0.00 c0.23 c0.01 c0.17 c0.01 0.07 0.00 c0.21

v/s Ratio Perm 0.02 0.11 0.11 0.04

v/c Ratio 0.04 0.45 0.20 0.32 0.43 0.30 0.15 0.85

Uniform Delay, d1 13.8 19.5 12.2 16.1 37.1 40.0 35.1 46.8

Progression Factor 0.34 0.30 1.00 1.00 1.14 1.10 1.00 1.00

Incremental Delay, d2 0.0 1.7 0.1 0.9 0.8 0.1 0.1 13.5

Delay (s) 4.8 7.7 12.3 17.0 43.1 44.0 35.2 60.2

Level of Service A A B B D D D E

Approach Delay (s) 7.5 15.8 43.8 57.4

Approach LOS A B D E

Intersection Summary

HCM Average Control Delay 29.9 HCM Level of Service C

HCM Volume to Capacity ratio 0.58

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 25.0

Intersection Capacity Utilization 65.0% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

58: N 172nd St & Dayton Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 10 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 1 0 0 183 2 71 0 147 113 209 339 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 0 0 199 2 77 0 160 123 227 368 0

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 1 278 283 596

Volume Left (vph) 1 199 0 227

Volume Right (vph) 0 77 123 0

Hadj (s) 0.23 0.01 -0.23 0.11

Departure Headway (s) 7.3 6.2 5.5 5.4

Degree Utilization, x 0.00 0.48 0.43 0.89

Capacity (veh/h) 434 550 625 596

Control Delay (s) 10.3 14.9 12.7 36.7

Approach Delay (s) 10.3 14.9 12.7 36.7

Approach LOS B B B E

Intersection Summary

Delay 25.6

HCM Level of Service D

Intersection Capacity Utilization 67.6% ICU Level of Service C

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

59: N 165th St & Fremont Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 10 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 28 41 0 3 75 23 0 8 1 100 16 64

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 30 45 0 3 82 25 0 9 1 109 17 70

Pedestrians 1 4 2 1

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 0 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1279

pX, platoon unblocked

vC, conflicting volume 108 47 287 221 51 216 209 96

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 108 47 287 221 51 216 209 96

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 98 100 100 99 100 85 97 93

cM capacity (veh/h) 1482 1558 592 660 1012 715 671 959

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 75 110 10 196

Volume Left 30 3 0 109

Volume Right 0 25 1 70

cSH 1482 1558 687 781

Volume to Capacity 0.02 0.00 0.01 0.25

Queue Length 95th (ft) 2 0 1 25

Control Delay (s) 3.1 0.2 10.3 11.1

Lane LOS A A B B

Approach Delay (s) 3.1 0.2 10.3 11.1

Approach LOS B B

Intersection Summary

Average Delay 6.5

Intersection Capacity Utilization 34.2% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

60: N 165th St & SR 99 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 10 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 21 12 112 16 11 12 13 642 6 2 1909 55

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 12 12 12 12 12

Total Lost time (s) 4.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.98 1.00 0.99 1.00 1.00 0.96 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.86 1.00 0.92 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1589 1379 1590 1482 1593 3185 1368 1593 3185 1378

Flt Permitted 0.64 1.00 0.47 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1064 1379 787 1482 1593 3185 1368 1593 3185 1378

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 23 13 122 17 12 13 14 698 7 2 2075 60

RTOR Reduction (vph) 0 113 0 0 12 0 0 0 2 0 0 11

Lane Group Flow (vph) 23 22 0 17 13 0 14 698 5 2 2075 49

Confl. Peds. (#/hr) 3 4 4 3 3 5 5 3

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 14.1 9.9 11.3 8.5 2.4 97.2 97.2 1.1 95.9 95.9

Effective Green, g (s) 14.1 9.9 11.3 8.5 2.4 97.2 97.2 1.1 95.9 95.9

Actuated g/C Ratio 0.11 0.08 0.09 0.07 0.02 0.75 0.75 0.01 0.74 0.74

Clearance Time (s) 4.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 2.0 3.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 132 105 86 97 29 2381 1023 13 2350 1017

v/s Ratio Prot c0.01 c0.02 0.00 0.01 c0.01 0.22 0.00 c0.65

v/s Ratio Perm 0.01 0.01 0.00 0.04

v/c Ratio 0.17 0.21 0.20 0.13 0.48 0.29 0.01 0.15 0.88 0.05

Uniform Delay, d1 52.4 56.4 54.8 57.3 63.2 5.3 4.2 64.0 12.8 4.6

Progression Factor 1.00 1.00 1.00 1.00 0.90 0.83 0.60 1.27 0.21 0.00

Incremental Delay, d2 0.6 0.4 1.1 0.2 4.4 0.3 0.0 0.2 0.5 0.0

Delay (s) 53.1 56.8 56.0 57.5 61.0 4.7 2.5 81.7 3.2 0.0

Level of Service D E E E E A A F A A

Approach Delay (s) 56.2 56.9 5.8 3.2

Approach LOS E E A A

Intersection Summary

HCM Average Control Delay 7.3 HCM Level of Service A

HCM Volume to Capacity ratio 0.76

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 14.0

Intersection Capacity Utilization 82.6% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

61: N 185th St & Linden Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 10 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 37 715 32 55 317 1 17 16 23 25 56 43

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 10 11 11 12 10 10 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 1.00 1.00 0.91 1.00 0.93

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1768 3367 1703 3420 1650 1569 1764 1731

Flt Permitted 0.54 1.00 0.34 1.00 0.69 1.00 0.73 1.00

Satd. Flow (perm) 1012 3367 615 3420 1194 1569 1355 1731

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 40 777 35 60 345 1 18 17 25 27 61 47

RTOR Reduction (vph) 0 2 0 0 0 0 0 22 0 0 42 0

Lane Group Flow (vph) 40 810 0 60 346 0 18 20 0 27 66 0

Confl. Peds. (#/hr) 1 7 7 1 1 3 3 1

Bus Blockages (#/hr) 0 4 0 0 0 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 6 4 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 48.1 48.1 48.1 48.1 6.9 6.9 6.9 6.9

Effective Green, g (s) 48.1 48.1 48.1 48.1 6.9 6.9 6.9 6.9

Actuated g/C Ratio 0.74 0.74 0.74 0.74 0.11 0.11 0.11 0.11

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 749 2492 455 2531 127 167 144 184

v/s Ratio Prot c0.24 0.10 0.01 c0.04

v/s Ratio Perm 0.04 0.10 0.02 0.02

v/c Ratio 0.05 0.32 0.13 0.14 0.14 0.12 0.19 0.36

Uniform Delay, d1 2.3 2.9 2.4 2.4 26.4 26.3 26.5 27.0

Progression Factor 0.68 1.11 1.26 1.24 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.3 0.5 0.1 0.5 0.3 0.6 1.2

Delay (s) 1.7 3.5 3.6 3.1 26.9 26.6 27.1 28.2

Level of Service A A A A C C C C

Approach Delay (s) 3.5 3.2 26.7 28.0

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 6.6 HCM Level of Service A

HCM Volume to Capacity ratio 0.33

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 45.8% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

62: N 185th St & Midvale Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 10 Synchro 7 -  Report

David Evans and Associates, Inc. Page 64

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 11 311 17 51 355 8 18 4 49 6 0 4

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.93 1.00 1.00 1.00 0.91 0.99

Flpb, ped/bikes 0.99 1.00 1.00 0.97 1.00 0.98 1.00 0.96

Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85 0.95

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.96 1.00 0.97

Satd. Flow (prot) 1745 1801 1467 1709 1793 1701 1441 1623

Flt Permitted 0.53 1.00 1.00 0.56 1.00 0.94 1.00 0.84

Satd. Flow (perm) 971 1801 1467 1003 1793 1666 1441 1405

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 12 338 18 55 386 9 20 4 53 7 0 4

RTOR Reduction (vph) 0 0 4 0 1 0 0 0 50 0 4 0

Lane Group Flow (vph) 12 338 14 55 394 0 0 24 3 0 7 0

Confl. Peds. (#/hr) 12 27 27 12 16 35 35 16

Turn Type Perm Perm Perm Perm Perm Perm

Protected Phases 2 6 4 8

Permitted Phases 2 2 6 4 4 8

Actuated Green, G (s) 51.1 51.1 51.1 51.1 51.1 3.9 3.9 3.9

Effective Green, g (s) 51.1 51.1 51.1 51.1 51.1 3.9 3.9 3.9

Actuated g/C Ratio 0.79 0.79 0.79 0.79 0.79 0.06 0.06 0.06

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 763 1416 1153 789 1410 100 86 84

v/s Ratio Prot 0.19 c0.22

v/s Ratio Perm 0.01 0.01 0.05 c0.01 0.00 0.01

v/c Ratio 0.02 0.24 0.01 0.07 0.28 0.24 0.04 0.09

Uniform Delay, d1 1.5 1.8 1.5 1.6 1.9 29.1 28.8 28.9

Progression Factor 0.34 1.28 0.32 0.70 0.65 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.4 0.0 0.2 0.5 0.5 0.1 0.2

Delay (s) 0.6 2.7 0.5 1.3 1.7 29.6 28.8 29.0

Level of Service A A A A A C C C

Approach Delay (s) 2.5 1.7 29.1 29.0

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 4.7 HCM Level of Service A

HCM Volume to Capacity ratio 0.28

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 47.9% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

63: N 175th St & Midvale Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 10 Synchro 7 -  Report

David Evans and Associates, Inc. Page 65

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 27 513 32 5 592 64 18 5 5 18 4 44

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.5 4.5

Lane Util. Factor 1.00 0.95 1.00 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 1.00 0.93 1.00 0.86

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1590 3043 1585 4344 1582 1489 1591 1372

Flt Permitted 0.36 1.00 0.43 1.00 0.89 1.00 0.80 1.00

Satd. Flow (perm) 599 3043 714 4344 1480 1489 1340 1372

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 29 558 35 5 643 70 20 5 5 20 4 48

RTOR Reduction (vph) 0 3 0 0 9 0 0 5 0 0 44 0

Lane Group Flow (vph) 29 590 0 5 704 0 20 5 0 20 8 0

Confl. Peds. (#/hr) 7 13 13 7 10 1 1 10

Turn Type pm+pt pm+pt Perm Perm

Protected Phases 5 2 1 6 4 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 46.8 44.3 44.2 43.0 4.5 4.5 5.0 5.0

Effective Green, g (s) 46.8 44.3 44.2 43.0 4.5 4.5 5.0 5.0

Actuated g/C Ratio 0.72 0.68 0.68 0.66 0.07 0.07 0.08 0.08

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.5 4.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 469 2074 502 2874 102 103 103 106

v/s Ratio Prot c0.00 c0.19 0.00 0.16 0.00 0.01

v/s Ratio Perm 0.04 0.01 0.01 c0.01

v/c Ratio 0.06 0.28 0.01 0.24 0.20 0.05 0.19 0.07

Uniform Delay, d1 2.6 4.1 3.3 4.4 28.5 28.3 28.1 27.8

Progression Factor 0.76 1.03 0.34 0.29 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.3 0.0 0.2 0.9 0.2 0.9 0.3

Delay (s) 2.0 4.5 1.1 1.5 29.5 28.5 29.0 28.1

Level of Service A A A A C C C C

Approach Delay (s) 4.4 1.5 29.1 28.4

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 4.7 HCM Level of Service A

HCM Volume to Capacity ratio 0.25

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 9.5

Intersection Capacity Utilization 44.8% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

64: PW 2nd Access Road & 116th Ave W 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 10 Synchro 7 -  Report

David Evans and Associates, Inc. Page 66

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 6 0 0 25 10 9

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 7 0 0 27 11 10

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 43 16 21

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 43 16 21

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 99 100 100

cM capacity (veh/h) 968 1064 1595

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 7 27 21

Volume Left 7 0 0

Volume Right 0 0 10

cSH 968 1595 1700

Volume to Capacity 0.01 0.00 0.01

Queue Length 95th (ft) 1 0 0

Control Delay (s) 8.7 0.0 0.0

Lane LOS A

Approach Delay (s) 8.7 0.0 0.0

Approach LOS A

Intersection Summary

Average Delay 1.0

Intersection Capacity Utilization 13.3% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

1: NW 196th St & Richmond Beach Dr 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 11 Synchro 7 -  Report

David Evans and Associates, Inc. Page 1

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 4 223 3 2 312 5

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 4 242 3 2 339 5

Pedestrians 2 1

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 691 6 7

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 691 6 7

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 99 77 79

cM capacity (veh/h) 323 1075 1610

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 247 5 345

Volume Left 4 0 339

Volume Right 242 2 0

cSH 1032 1700 1610

Volume to Capacity 0.24 0.00 0.21

Queue Length 95th (ft) 23 0 20

Control Delay (s) 9.6 0.0 7.7

Lane LOS A A

Approach Delay (s) 9.6 0.0 7.7

Approach LOS A

Intersection Summary

Average Delay 8.4

Intersection Capacity Utilization 44.9% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

2: NW 195th Pl & Richmond Beach Dr 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 11 Synchro 7 -  Report

David Evans and Associates, Inc. Page 2

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 2 2 5 10 20 1

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 2 5 11 22 1

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 55 11 16

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 55 11 16

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 100 99

cM capacity (veh/h) 939 1070 1601

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 4 16 23

Volume Left 2 0 22

Volume Right 2 11 0

cSH 1001 1700 1601

Volume to Capacity 0.00 0.01 0.01

Queue Length 95th (ft) 0 0 1

Control Delay (s) 8.6 0.0 6.9

Lane LOS A A

Approach Delay (s) 8.6 0.0 6.9

Approach LOS A

Intersection Summary

Average Delay 4.5

Intersection Capacity Utilization 17.8% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

3: NW 195th Pl & 24th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 11 Synchro 7 -  Report

David Evans and Associates, Inc. Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 328 0 7 228 4 0 0 44 17 1 3

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 357 0 8 248 4 0 0 48 18 1 3

Pedestrians 4 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 252 359 628 628 363 676 626 250

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 252 359 628 628 363 676 626 250

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 99 100 100 93 95 100 100

cM capacity (veh/h) 1313 1198 390 396 679 338 397 789

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total 358 8 252 48 23

Volume Left 1 8 0 0 18

Volume Right 0 0 4 48 3

cSH 1313 1198 1700 679 371

Volume to Capacity 0.00 0.01 0.15 0.07 0.06

Queue Length 95th (ft) 0 0 0 6 5

Control Delay (s) 0.0 8.0 0.0 10.7 15.3

Lane LOS A A B C

Approach Delay (s) 0.0 0.2 10.7 15.3

Approach LOS B C

Intersection Summary

Average Delay 1.4

Intersection Capacity Utilization 32.6% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

4: NW 196th St NW & 20th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 11 Synchro 7 -  Report

David Evans and Associates, Inc. Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 5 422 1 22 224 59 5 9 67 242 3 17

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 5 459 1 24 243 64 5 10 73 263 3 18

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 235 230 146 186 88 285

Volume Left (vph) 5 0 24 0 5 263

Volume Right (vph) 0 1 0 64 73 18

Hadj (s) 0.05 0.03 0.12 -0.21 -0.45 0.18

Departure Headway (s) 6.3 6.3 6.6 6.2 6.1 6.2

Degree Utilization, x 0.41 0.40 0.27 0.32 0.15 0.49

Capacity (veh/h) 545 549 516 544 506 544

Control Delay (s) 12.4 12.2 10.7 11.0 10.2 15.1

Approach Delay (s) 12.3 10.9 10.2 15.1

Approach LOS B B B C

Intersection Summary

Delay 12.4

HCM Level of Service B

Intersection Capacity Utilization 53.3% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

5: NW 195th St & 15th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 11 Synchro 7 -  Report

David Evans and Associates, Inc. Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 16 715 0 0 319 25 0 0 0 69 0 40

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 17 777 0 0 347 27 0 0 0 75 0 43

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 348 777 1029 1160 389 785 1173 188

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 348 777 1029 1160 389 785 1173 188

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 99 100 100 100 100 73 100 95

cM capacity (veh/h) 1207 835 176 191 610 280 188 821

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 406 389 173 201 0 118

Volume Left 17 0 0 0 0 75

Volume Right 0 0 0 27 0 43

cSH 1207 1700 835 1700 1700 369

Volume to Capacity 0.01 0.23 0.00 0.12 0.00 0.32

Queue Length 95th (ft) 1 0 0 0 0 34

Control Delay (s) 0.5 0.0 0.0 0.0 0.0 19.3

Lane LOS A A C

Approach Delay (s) 0.2 0.0 0.0 19.3

Approach LOS A C

Intersection Summary

Average Delay 1.9

Intersection Capacity Utilization 44.1% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

6: N Richmond Beach Rd & 15th Drwy 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 11 Synchro 7 -  Report

David Evans and Associates, Inc. Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 2 742 33 23 302 2 43 1 33 1 1 3

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 807 36 25 328 2 47 1 36 1 1 3

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 405 439 189 166 84 5

Volume Left (vph) 2 0 25 0 47 1

Volume Right (vph) 0 36 0 2 36 3

Hadj (s) 0.04 -0.02 0.10 0.02 -0.11 -0.29

Departure Headway (s) 5.2 5.1 5.8 5.7 6.0 6.1

Degree Utilization, x 0.59 0.63 0.30 0.26 0.14 0.01

Capacity (veh/h) 673 690 600 607 559 533

Control Delay (s) 14.1 15.2 10.1 9.6 10.0 9.1

Approach Delay (s) 14.7 9.8 10.0 9.1

Approach LOS B A A A

Intersection Summary

Delay 13.0

HCM Level of Service B

Intersection Capacity Utilization 43.0% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

7: NW 190th St & N Richmond Beach Rd 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 11 Synchro 7 -  Report

David Evans and Associates, Inc. Page 7

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 1 83 291 2 89 706

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 90 316 2 97 767

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1289

pX, platoon unblocked

vC, conflicting volume 896 160 319

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 896 160 319

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 89 92

cM capacity (veh/h) 258 856 1236

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2

Volume Total 91 211 108 353 512

Volume Left 1 0 0 97 0

Volume Right 90 0 2 0 0

cSH 833 1700 1700 1236 1700

Volume to Capacity 0.11 0.12 0.06 0.08 0.30

Queue Length 95th (ft) 9 0 0 6 0

Control Delay (s) 9.9 0.0 0.0 2.8 0.0

Lane LOS A A

Approach Delay (s) 9.9 0.0 1.1

Approach LOS A

Intersection Summary

Average Delay 1.5

Intersection Capacity Utilization 45.6% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

8: N Richmond Beach Rd & 8th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 11 Synchro 7 -  Report

David Evans and Associates, Inc. Page 8

Movement EBL EBT EBR EBR2 WBL2 WBL WBT WBR NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 12 617 44 2 21 13 242 48 2 26 64 23

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 12 12 12 11 11 10 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.98 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1711 3496 1711 3196 1711 1722

Flt Permitted 0.56 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1009 3496 1711 3196 1711 1722

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 13 671 48 2 23 14 263 52 2 28 70 25

RTOR Reduction (vph) 0 0 0 0 0 0 9 0 0 0 11 0

Lane Group Flow (vph) 13 721 0 0 0 37 306 0 0 30 84 0

Confl. Peds. (#/hr) 2 2 3

Confl. Bikes (#/hr) 1 1

Bus Blockages (#/hr) 0 0 0 0 0 0 4 0 0 0 0 0

Turn Type Perm Prot Prot Split Split

Protected Phases 2 1 1 6 4 4 4

Permitted Phases 2

Actuated Green, G (s) 62.7 62.7 6.4 74.1 11.2 11.2

Effective Green, g (s) 62.7 62.7 6.4 74.1 11.2 11.2

Actuated g/C Ratio 0.48 0.48 0.05 0.57 0.09 0.09

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.5 2.0 2.0 2.5 2.5

Lane Grp Cap (vph) 487 1686 84 1822 147 148

v/s Ratio Prot c0.21 c0.02 0.10 0.02 c0.05

v/s Ratio Perm 0.01

v/c Ratio 0.03 0.43 0.44 0.17 0.20 0.57

Uniform Delay, d1 17.6 21.9 60.1 13.3 55.3 57.1

Progression Factor 1.00 1.00 0.84 0.72 1.00 1.00

Incremental Delay, d2 0.1 0.8 1.3 0.2 0.5 4.0

Delay (s) 17.7 22.7 51.7 9.7 55.8 61.1

Level of Service B C D A E E

Approach Delay (s) 22.7 14.1 59.8

Approach LOS C B E

Intersection Summary

HCM Average Control Delay 33.5 HCM Level of Service C

HCM Volume to Capacity ratio 0.51

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 25.0

Intersection Capacity Utilization 62.3% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

8: N Richmond Beach Rd & 8th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 11 Synchro 7 -  Report

David Evans and Associates, Inc. Page 9

Movement SBL SBT SBR SBR2 NEL NER NER2

Lane Configurations

Volume (vph) 139 127 9 21 24 27 2

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 12 12 12

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 0.97 0.93

Flt Protected 0.95 1.00 0.98

Satd. Flow (prot) 1711 1729 1632

Flt Permitted 0.95 1.00 0.98

Satd. Flow (perm) 1711 1729 1632

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 151 138 10 23 26 29 2

RTOR Reduction (vph) 0 4 0 0 0 0 0

Lane Group Flow (vph) 151 167 0 0 57 0 0

Confl. Peds. (#/hr) 3 3 2

Confl. Bikes (#/hr) 1 1

Bus Blockages (#/hr) 0 2 0 0 0 0 0

Turn Type Split

Protected Phases 7 7 3

Permitted Phases

Actuated Green, G (s) 16.8 16.8 7.9

Effective Green, g (s) 16.8 16.8 7.9

Actuated g/C Ratio 0.13 0.13 0.06

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0

Lane Grp Cap (vph) 221 223 99

v/s Ratio Prot 0.09 c0.10 c0.03

v/s Ratio Perm

v/c Ratio 0.68 0.75 0.58

Uniform Delay, d1 54.1 54.6 59.4

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 6.8 11.3 5.0

Delay (s) 60.8 65.8 64.4

Level of Service E E E

Approach Delay (s) 63.5 64.4

Approach LOS E E

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 19 818 3 10 343 38 9 23 17 98 14 30

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 11 11 10 10 11 10 10 10

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 0.98

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.94 1.00 0.90

Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 3388 3332 1638 1619 1646 1536

Flt Permitted 0.94 0.93 0.73 1.00 0.73 1.00

Satd. Flow (perm) 3195 3111 1252 1619 1263 1536

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 21 889 3 11 373 41 10 25 18 107 15 33

RTOR Reduction (vph) 0 0 0 0 8 0 0 15 0 0 0 0

Lane Group Flow (vph) 0 913 0 0 417 0 10 28 0 107 48 0

Confl. Peds. (#/hr) 2 7 7 2 7 3 3 7

Confl. Bikes (#/hr) 1 1 1

Bus Blockages (#/hr) 0 4 0 0 4 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 45.3 45.3 9.7 9.7 9.7 9.7

Effective Green, g (s) 45.3 45.3 9.7 9.7 9.7 9.7

Actuated g/C Ratio 0.70 0.70 0.15 0.15 0.15 0.15

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 2227 2168 187 242 188 229

v/s Ratio Prot 0.02 0.03

v/s Ratio Perm c0.29 0.13 0.01 c0.08

v/c Ratio 0.41 0.19 0.05 0.11 0.57 0.21

Uniform Delay, d1 4.2 3.4 23.7 23.9 25.7 24.3

Progression Factor 0.97 0.81 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.5 0.2 0.1 0.2 3.9 0.5

Delay (s) 4.6 3.0 23.8 24.1 29.6 24.7

Level of Service A A C C C C

Approach Delay (s) 4.6 3.0 24.1 28.1

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 7.2 HCM Level of Service A

HCM Volume to Capacity ratio 0.44

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 57.0% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 722 227 42 303 85 79

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 11 11 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 1.00 0.95 0.97

Frpb, ped/bikes 0.99 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.96 1.00 1.00 0.93

Flt Protected 1.00 0.95 1.00 0.97

Satd. Flow (prot) 3278 1770 3421 3227

Flt Permitted 1.00 0.95 1.00 0.97

Satd. Flow (perm) 3278 1770 3421 3227

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 785 247 46 329 92 86

RTOR Reduction (vph) 32 0 0 0 74 0

Lane Group Flow (vph) 1000 0 46 329 104 0

Confl. Peds. (#/hr) 2 2

Confl. Bikes (#/hr) 2 2

Turn Type Prot

Protected Phases 2 1 6 4

Permitted Phases

Actuated Green, G (s) 37.6 3.6 46.2 8.8

Effective Green, g (s) 37.6 3.6 46.2 8.8

Actuated g/C Ratio 0.58 0.06 0.71 0.14

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1896 98 2432 437

v/s Ratio Prot c0.31 c0.03 0.10 c0.03

v/s Ratio Perm

v/c Ratio 0.53 0.47 0.14 0.24

Uniform Delay, d1 8.3 29.8 3.0 25.1

Progression Factor 0.71 1.09 0.97 1.00

Incremental Delay, d2 1.0 1.3 0.1 0.1

Delay (s) 6.9 33.7 3.0 25.2

Level of Service A C A C

Approach Delay (s) 6.9 6.8 25.2

Approach LOS A A C

Intersection Summary

HCM Average Control Delay 8.9 HCM Level of Service A

HCM Volume to Capacity ratio 0.47

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 48.2% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 23 690 86 22 277 23 47 69 21 42 145 22

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 12 11 11 11 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.99 1.00 0.96 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1711 3354 1770 3349 1711 1728 1711 1760

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1711 3354 1770 3349 1711 1728 1711 1760

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 25 750 93 24 301 25 51 75 23 46 158 24

RTOR Reduction (vph) 0 5 0 0 3 0 0 9 0 0 0 0

Lane Group Flow (vph) 25 838 0 24 323 0 51 89 0 46 182 0

Confl. Peds. (#/hr) 1 2 2 1 1 5 5 1

Confl. Bikes (#/hr) 2 1 4

Bus Blockages (#/hr) 0 0 0 0 4 0 0 0 0 0 0 0

Turn Type Prot Prot Split Split

Protected Phases 1 6 5 2 3 3 4 4

Permitted Phases

Actuated Green, G (s) 3.6 77.6 3.6 77.6 11.0 11.0 17.8 17.8

Effective Green, g (s) 3.6 77.6 3.6 77.6 11.0 11.0 17.8 17.8

Actuated g/C Ratio 0.03 0.60 0.03 0.60 0.08 0.08 0.14 0.14

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.0 2.5 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 47 2002 49 1999 145 146 234 241

v/s Ratio Prot c0.01 c0.25 0.01 0.10 0.03 c0.05 0.03 c0.10

v/s Ratio Perm

v/c Ratio 0.53 0.42 0.49 0.16 0.35 0.61 0.20 0.76

Uniform Delay, d1 62.4 14.1 62.3 11.7 56.1 57.4 49.8 54.0

Progression Factor 0.90 0.57 1.14 0.79 0.87 0.87 1.00 1.00

Incremental Delay, d2 7.8 0.6 5.5 0.2 0.5 4.8 0.2 11.3

Delay (s) 64.0 8.6 76.6 9.4 49.4 54.8 49.9 65.3

Level of Service E A E A D D D E

Approach Delay (s) 10.2 14.0 53.0 62.2

Approach LOS B B D E

Intersection Summary

HCM Average Control Delay 22.4 HCM Level of Service C

HCM Volume to Capacity ratio 0.50

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 47.8% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 2 4 4 94 3 4 1 127 92 8 298 1

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 4 4 102 3 4 1 138 100 9 324 1

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 538 582 324 539 533 188 325 238

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 538 582 324 539 533 188 325 238

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 99 99 77 99 99 100 99

cM capacity (veh/h) 447 421 717 445 450 854 1235 1329

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 11 110 239 334

Volume Left 2 102 1 9

Volume Right 4 4 100 1

cSH 511 454 1235 1329

Volume to Capacity 0.02 0.24 0.00 0.01

Queue Length 95th (ft) 2 23 0 0

Control Delay (s) 12.2 15.5 0.0 0.3

Lane LOS B C A A

Approach Delay (s) 12.2 15.5 0.0 0.3

Approach LOS B C

Intersection Summary

Average Delay 2.8

Intersection Capacity Utilization 40.4% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 2 117 84 178 334 2

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 127 91 193 363 2

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 740 364 365

vC1, stage 1 conf vol 364

vC2, stage 2 conf vol 376

vCu, unblocked vol 740 364 365

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s) 5.4

tF (s) 3.5 3.3 2.2

p0 queue free % 100 81 92

cM capacity (veh/h) 550 681 1193

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 129 285 365

Volume Left 2 91 0

Volume Right 127 0 2

cSH 678 1193 1700

Volume to Capacity 0.19 0.08 0.21

Queue Length 95th (ft) 17 6 0

Control Delay (s) 11.6 3.1 0.0

Lane LOS B A

Approach Delay (s) 11.6 3.1 0.0

Approach LOS B

Intersection Summary

Average Delay 3.1

Intersection Capacity Utilization 49.1% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 8 407 166 60 224 9 96 6 48 15 2 3

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 9 442 180 65 243 10 104 7 52 16 2 3

Pedestrians 1 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 255 623 929 936 533 896 1021 251

vC1, stage 1 conf vol 550 550 381 381

vC2, stage 2 conf vol 379 386 515 640

vCu, unblocked vol 255 623 929 936 533 896 1021 251

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s) 6.1 5.5 6.1 5.5

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 99 93 76 98 90 96 99 100

cM capacity (veh/h) 1308 958 430 427 547 377 365 785

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 9 623 65 253 163 22

Volume Left 9 0 65 0 104 16

Volume Right 0 180 0 10 52 3

cSH 1308 1700 958 1700 462 408

Volume to Capacity 0.01 0.37 0.07 0.15 0.35 0.05

Queue Length 95th (ft) 1 0 5 0 39 4

Control Delay (s) 7.8 0.0 9.0 0.0 17.0 14.3

Lane LOS A A C B

Approach Delay (s) 0.1 1.8 17.0 14.3

Approach LOS C B

Intersection Summary

Average Delay 3.3

Intersection Capacity Utilization 54.0% ICU Level of Service A

Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 126 460 278 272 24 118

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 137 500 302 296 26 128

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 1257

pX, platoon unblocked

vC, conflicting volume 637 1288 387

vC1, stage 1 conf vol 387

vC2, stage 2 conf vol 901

vCu, unblocked vol 637 1288 387

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s) 5.4

tF (s) 2.2 3.5 3.3

p0 queue free % 68 90 81

cM capacity (veh/h) 947 256 661

Direction, Lane # EB 1 WB 1 WB 2 NB 1

Volume Total 637 302 296 154

Volume Left 0 302 0 26

Volume Right 500 0 0 128

cSH 1700 947 1700 522

Volume to Capacity 0.37 0.32 0.17 0.30

Queue Length 95th (ft) 0 35 0 31

Control Delay (s) 0.0 10.6 0.0 14.8

Lane LOS B B

Approach Delay (s) 0.0 5.3 14.8

Approach LOS B

Intersection Summary

Average Delay 3.9

Intersection Capacity Utilization 69.0% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 13 77 33 54 348 10

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 14 84 36 59 378 11

Pedestrians 2

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 95 177 67

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 95 177 67

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 99 53 99

cM capacity (veh/h) 1499 805 995

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 98 95 389

Volume Left 14 0 378

Volume Right 0 59 11

cSH 1499 1700 809

Volume to Capacity 0.01 0.06 0.48

Queue Length 95th (ft) 1 0 66

Control Delay (s) 1.1 0.0 13.5

Lane LOS A B

Approach Delay (s) 1.1 0.0 13.5

Approach LOS B

Intersection Summary

Average Delay 9.2

Intersection Capacity Utilization 38.0% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 32 83 67 135 446 121

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 35 90 73 147 485 132

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 843 551 485

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 843 551 485

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 89 83 93

cM capacity (veh/h) 311 534 1078

Direction, Lane # EB 1 EB 2 NB 1 SB 1

Volume Total 35 90 220 616

Volume Left 35 0 73 0

Volume Right 0 90 0 132

cSH 311 534 1078 1700

Volume to Capacity 0.11 0.17 0.07 0.36

Queue Length 95th (ft) 9 15 5 0

Control Delay (s) 18.0 13.1 3.3 0.0

Lane LOS C B A

Approach Delay (s) 14.5 3.3 0.0

Approach LOS B

Intersection Summary

Average Delay 2.6

Intersection Capacity Utilization 55.0% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 1 4 0 76 2 44 1 64 102 101 164 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 11 12 12 12 12 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 0.98 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.86 1.00 0.85 1.00

Flt Protected 0.99 0.95 1.00 1.00 1.00 0.98

Satd. Flow (prot) 1842 1707 1554 1861 1552 1823

Flt Permitted 0.98 0.75 1.00 1.00 1.00 0.84

Satd. Flow (perm) 1830 1356 1554 1855 1552 1569

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 1 4 0 83 2 48 1 70 111 110 178 1

RTOR Reduction (vph) 0 0 0 0 20 0 0 0 82 0 0 0

Lane Group Flow (vph) 0 5 0 83 30 0 0 71 29 0 289 0

Confl. Peds. (#/hr) 3 1 1 3 3 5 5 3

Confl. Bikes (#/hr) 1 2 5

Turn Type Perm Perm Perm Perm Perm

Protected Phases 2 2 5 5

Permitted Phases 2 2 5 5 5

Actuated Green, G (s) 38.3 38.3 38.3 16.7 16.7 16.7

Effective Green, g (s) 38.3 38.3 38.3 16.7 16.7 16.7

Actuated g/C Ratio 0.59 0.59 0.59 0.26 0.26 0.26

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1078 799 916 477 399 403

v/s Ratio Prot 0.02

v/s Ratio Perm 0.00 c0.06 0.04 0.02 c0.18

v/c Ratio 0.00 0.10 0.03 0.15 0.07 0.72

Uniform Delay, d1 5.5 5.8 5.6 18.7 18.3 22.0

Progression Factor 1.00 0.52 0.44 1.00 1.00 0.98

Incremental Delay, d2 0.0 0.3 0.1 0.1 0.0 4.6

Delay (s) 5.5 3.3 2.5 18.7 18.3 26.2

Level of Service A A A B B C

Approach Delay (s) 5.5 3.0 18.5 26.2

Approach LOS A A B C

Intersection Summary

HCM Average Control Delay 18.6 HCM Level of Service B

HCM Volume to Capacity ratio 0.29

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 48.8% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 23 519 33 99 496 120 24 94 114 316 266 38

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 11 12 11 12 11 10 11 12 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 0.91 0.91

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.94 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.97 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 0.99

Satd. Flow (prot) 1770 3382 1770 3289 1711 1739 1432 1610 3185

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 0.99

Satd. Flow (perm) 1770 3382 1770 3289 1711 1739 1432 1610 3185

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 25 564 36 108 539 130 26 102 124 343 289 41

RTOR Reduction (vph) 0 3 0 0 13 0 0 0 109 0 6 0

Lane Group Flow (vph) 25 597 0 108 656 0 26 102 15 223 444 0

Confl. Peds. (#/hr) 10 18 18 10 2 26 26 2

Confl. Bikes (#/hr) 1 3 1

Turn Type Prot Prot Split Perm Split

Protected Phases 5 2 1 6 4 4 3 3

Permitted Phases 4

Actuated Green, G (s) 3.6 58.1 12.2 66.7 16.0 16.0 16.0 23.7 23.7

Effective Green, g (s) 3.6 58.1 12.2 66.7 16.0 16.0 16.0 23.7 23.7

Actuated g/C Ratio 0.03 0.45 0.09 0.51 0.12 0.12 0.12 0.18 0.18

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 49 1511 166 1688 211 214 176 294 581

v/s Ratio Prot 0.01 0.18 c0.06 c0.20 0.02 c0.06 0.14 c0.14

v/s Ratio Perm 0.01

v/c Ratio 0.51 0.40 0.65 0.39 0.12 0.48 0.09 0.76 0.76

Uniform Delay, d1 62.3 24.1 56.8 19.3 50.8 53.1 50.5 50.4 50.5

Progression Factor 1.31 0.22 1.43 0.32 1.00 1.00 1.00 0.76 0.76

Incremental Delay, d2 3.6 0.8 4.5 0.4 0.1 0.6 0.1 8.6 4.8

Delay (s) 85.2 6.2 85.7 6.6 50.9 53.7 50.6 46.9 43.1

Level of Service F A F A D D D D D

Approach Delay (s) 9.4 17.6 51.9 44.4

Approach LOS A B D D

Intersection Summary

HCM Average Control Delay 26.8 HCM Level of Service C

HCM Volume to Capacity ratio 0.50

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 57.3% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

20: Carlyle Hall Rd & Dayton Ave N 3/29/2016
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 22 84 161 62 58 8 15 199 14 4 455 99

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 24 91 175 67 63 9 16 216 15 4 495 108

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 290 139 248 607

Volume Left (vph) 24 67 16 4

Volume Right (vph) 175 9 15 108

Hadj (s) -0.31 0.09 0.01 -0.07

Departure Headway (s) 6.6 7.5 6.7 5.9

Degree Utilization, x 0.53 0.29 0.46 1.00

Capacity (veh/h) 524 451 510 599

Control Delay (s) 17.0 13.5 15.3 59.8

Approach Delay (s) 17.0 13.5 15.3 59.8

Approach LOS C B C F

Intersection Summary

Delay 36.5

HCM Level of Service E

Intersection Capacity Utilization 62.3% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

21: N Innis Arden Wy & Greenwood Ave N 3/29/2016
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 11 196 484 102 188 45

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 12 213 526 111 204 49

Pedestrians 4 5 2

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1398 238 257

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1398 238 257

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 87 73 60

cM capacity (veh/h) 92 795 1303

Direction, Lane # EB 1 EB 2 NB 1 SB 1

Volume Total 12 213 637 253

Volume Left 12 0 526 0

Volume Right 0 213 0 49

cSH 92 795 1303 1700

Volume to Capacity 0.13 0.27 0.40 0.15

Queue Length 95th (ft) 11 27 50 0

Control Delay (s) 49.9 11.2 8.7 0.0

Lane LOS E B A

Approach Delay (s) 13.2 8.7 0.0

Approach LOS B

Intersection Summary

Average Delay 7.6

Intersection Capacity Utilization 59.8% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 24 60 16 7 69 287 21 238 12 107 215 44

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 26 65 17 8 75 312 23 259 13 116 234 48

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 109 83 312 295 398

Volume Left (vph) 26 8 0 23 116

Volume Right (vph) 17 0 312 13 48

Hadj (s) -0.01 0.08 -0.67 0.02 0.02

Departure Headway (s) 7.1 7.0 6.2 6.3 6.1

Degree Utilization, x 0.21 0.16 0.54 0.51 0.67

Capacity (veh/h) 422 482 537 532 558

Control Delay (s) 12.0 10.1 15.0 15.7 20.5

Approach Delay (s) 12.0 13.9 15.7 20.5

Approach LOS B B C C

Intersection Summary

Delay 16.4

HCM Level of Service C

Intersection Capacity Utilization 57.0% ICU Level of Service B

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 9 125 5 37 285 20 8 121 13 48 390 21

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 11 11 11 12 11 11 12 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98 1.00 1.00

Flpb, ped/bikes 0.99 1.00 0.97 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1757 1849 1662 1779 1766 1801 1502 1761 1785

Flt Permitted 0.36 1.00 0.67 1.00 0.45 1.00 1.00 0.67 1.00

Satd. Flow (perm) 669 1849 1167 1779 844 1801 1502 1247 1785

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 10 136 5 40 310 22 9 132 14 52 424 23

RTOR Reduction (vph) 0 2 0 0 4 0 0 0 6 0 2 0

Lane Group Flow (vph) 10 139 0 40 328 0 9 132 8 52 445 0

Confl. Peds. (#/hr) 7 18 18 7 2 5 5 2

Confl. Bikes (#/hr) 2 1

Turn Type Perm Perm Perm Perm Perm

Protected Phases 4 4 2 2

Permitted Phases 4 4 2 2 2

Actuated Green, G (s) 16.7 16.7 16.7 16.7 38.3 38.3 38.3 38.3 38.3

Effective Green, g (s) 16.7 16.7 16.7 16.7 38.3 38.3 38.3 38.3 38.3

Actuated g/C Ratio 0.26 0.26 0.26 0.26 0.59 0.59 0.59 0.59 0.59

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 172 475 300 457 497 1061 885 735 1052

v/s Ratio Prot 0.08 c0.18 0.07 c0.25

v/s Ratio Perm 0.01 0.03 0.01 0.01 0.04

v/c Ratio 0.06 0.29 0.13 0.72 0.02 0.12 0.01 0.07 0.42

Uniform Delay, d1 18.2 19.4 18.6 22.0 5.5 5.9 5.5 5.7 7.3

Progression Factor 1.00 1.00 0.77 0.91 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.1 0.1 3.7 0.1 0.2 0.0 0.2 1.2

Delay (s) 18.3 19.5 14.3 23.7 5.6 6.2 5.5 5.9 8.5

Level of Service B B B C A A A A A

Approach Delay (s) 19.4 22.7 6.1 8.3

Approach LOS B C A A

Intersection Summary

HCM Average Control Delay 14.0 HCM Level of Service B

HCM Volume to Capacity ratio 0.51

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 63.1% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 2 38 7 130 40 8 14 4 211 3 336 21

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00 1.00 0.95 0.95 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.86 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 0.97 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 1676 1425 1513 1551 1393 1590 1362 1354 1593 3185 1392

Flt Permitted 0.95 1.00 1.00 0.95 0.97 1.00 0.53 1.00 1.00 0.68 1.00 1.00

Satd. Flow (perm) 1593 1676 1425 1513 1551 1393 894 1362 1354 1138 3185 1392

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 2 41 8 141 43 9 15 4 229 3 365 23

RTOR Reduction (vph) 0 0 8 0 0 0 0 30 32 0 0 6

Lane Group Flow (vph) 2 41 0 92 92 9 15 86 85 3 365 17

Confl. Peds. (#/hr) 5 5 1 1

Turn Type Split Perm Split Free Perm Prot Perm Perm

Protected Phases 8 8 7 7 2 2 6

Permitted Phases 8 Free 2 6 6

Actuated Green, G (s) 7.9 7.9 7.9 12.3 12.3 130.0 94.8 94.8 94.8 94.8 94.8 94.8

Effective Green, g (s) 7.9 7.9 7.9 12.3 12.3 130.0 94.8 94.8 94.8 94.8 94.8 94.8

Actuated g/C Ratio 0.06 0.06 0.06 0.09 0.09 1.00 0.73 0.73 0.73 0.73 0.73 0.73

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.5 3.5 3.5 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 97 102 87 143 147 1393 652 993 987 830 2323 1015

v/s Ratio Prot 0.00 c0.02 c0.06 0.06 0.06 0.06 c0.11

v/s Ratio Perm 0.00 0.01 0.02 0.00 0.01

v/c Ratio 0.02 0.40 0.01 0.64 0.63 0.01 0.02 0.09 0.09 0.00 0.16 0.02

Uniform Delay, d1 57.4 58.8 57.4 56.7 56.6 0.0 4.8 5.1 5.1 4.8 5.4 4.8

Progression Factor 1.00 1.00 1.00 0.37 0.37 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 3.0 0.0 7.1 5.8 0.0 0.1 0.2 0.2 0.0 0.1 0.0

Delay (s) 57.5 61.8 57.4 28.3 26.9 0.0 4.9 5.3 5.3 4.8 5.5 4.9

Level of Service E E E C C A A A A A A A

Approach Delay (s) 61.0 26.3 5.2 5.5

Approach LOS E C A A

Intersection Summary

HCM Average Control Delay 13.2 HCM Level of Service B

HCM Volume to Capacity ratio 0.23

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 41.0% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 240 181 4 191 101 111 6 403 160 185 950 297

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.96 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 1856 1764 1863 1583 1769 3375 1769 3378

Flt Permitted 0.47 1.00 0.35 1.00 1.00 0.18 1.00 0.30 1.00

Satd. Flow (perm) 876 1856 645 1863 1583 327 3375 558 3378

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 261 197 4 208 110 121 7 438 174 201 1033 323

RTOR Reduction (vph) 0 1 0 0 0 107 0 32 0 0 19 0

Lane Group Flow (vph) 261 200 0 208 110 14 7 580 0 201 1337 0

Confl. Peds. (#/hr) 9 9 6 1 1 6

Turn Type pm+pt pm+pt Perm pm+pt pm+pt

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 8 2 6

Actuated Green, G (s) 36.6 18.0 31.2 15.3 15.3 54.5 53.5 82.6 77.1

Effective Green, g (s) 36.6 18.0 31.2 15.3 15.3 54.5 53.5 82.6 77.1

Actuated g/C Ratio 0.28 0.14 0.24 0.12 0.12 0.42 0.41 0.64 0.59

Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 1.0 3.0 1.0 3.0

Lane Grp Cap (vph) 375 257 292 219 186 148 1389 584 2003

v/s Ratio Prot c0.10 c0.11 0.09 0.06 0.00 0.17 c0.07 c0.40

v/s Ratio Perm 0.10 0.08 0.01 0.02 0.15

v/c Ratio 0.70 0.78 0.71 0.50 0.08 0.05 0.42 0.34 0.67

Uniform Delay, d1 39.5 54.1 42.8 53.8 51.1 22.2 27.2 11.2 17.8

Progression Factor 1.00 1.00 0.62 0.59 0.89 1.00 1.00 1.00 1.00

Incremental Delay, d2 4.5 12.7 6.4 0.6 0.1 0.0 0.9 1.6 1.8

Delay (s) 44.0 66.8 33.1 32.1 45.6 22.2 28.1 12.8 19.6

Level of Service D E C C D C C B B

Approach Delay (s) 53.9 36.3 28.0 18.7

Approach LOS D D C B

Intersection Summary

HCM Average Control Delay 28.4 HCM Level of Service C

HCM Volume to Capacity ratio 0.71

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 77.2% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 268 527 66 2 853 197 283 262 306 32 127 273

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.1 5.5 5.5 5.5 5.1 5.1 5.5 5.1 5.1 5.5

Lane Util. Factor 1.00 0.95 1.00 0.95 0.91 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 1.00 0.99 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 0.97 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 1.00 0.95 0.99 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3539 1534 3439 1610 3342 1560 1770 1863 1583

Flt Permitted 0.10 1.00 1.00 0.95 0.95 0.99 1.00 0.95 1.00 1.00

Satd. Flow (perm) 193 3539 1534 3283 1610 3342 1560 1770 1863 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 291 573 72 2 927 214 308 285 333 35 138 297

RTOR Reduction (vph) 0 0 29 0 15 0 0 0 136 0 0 180

Lane Group Flow (vph) 291 573 43 0 1128 0 194 399 197 35 138 117

Confl. Peds. (#/hr) 5 5 2 2

Turn Type pm+pt Perm Perm Split custom Split custom

Protected Phases 5 2 6 4 4 3 3

Permitted Phases 2 2 6 2 6

Actuated Green, G (s) 70.7 70.3 70.3 46.8 19.7 19.7 70.3 12.9 12.9 46.8

Effective Green, g (s) 70.7 70.3 70.3 46.8 19.7 19.7 70.3 12.9 12.9 46.8

Actuated g/C Ratio 0.60 0.59 0.59 0.39 0.17 0.17 0.59 0.11 0.11 0.39

Clearance Time (s) 5.1 5.5 5.5 5.5 5.1 5.1 5.5 5.1 5.1 5.5

Vehicle Extension (s) 3.0 3.5 3.5 3.0 3.0 3.0 3.5 3.0 3.0 3.0

Lane Grp Cap (vph) 360 2098 909 1295 267 555 925 193 203 625

v/s Ratio Prot c0.13 0.16 c0.12 0.12 0.02 c0.07

v/s Ratio Perm 0.36 0.03 c0.34 0.13 0.07

v/c Ratio 0.81 0.27 0.05 0.87 0.73 0.72 0.21 0.18 0.68 0.19

Uniform Delay, d1 36.8 11.7 10.1 33.1 46.9 46.8 11.3 48.0 50.9 23.5

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 12.5 0.1 0.0 6.7 9.5 4.4 0.1 0.5 8.7 0.1

Delay (s) 49.3 11.8 10.1 39.8 56.3 51.3 11.4 48.5 59.6 23.6

Level of Service D B B D E D B D E C

Approach Delay (s) 23.3 39.8 38.0 36.0

Approach LOS C D D D

Intersection Summary

HCM Average Control Delay 34.4 HCM Level of Service C

HCM Volume to Capacity ratio 0.77

Actuated Cycle Length (s) 118.6 Sum of lost time (s) 15.7

Intersection Capacity Utilization 81.1% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Sign Control Stop Stop Stop

Volume (vph) 1 39 44 28 21 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 42 48 30 23 0

Direction, Lane # EB 1 NB 1 SB 1

Volume Total (vph) 43 78 23

Volume Left (vph) 1 48 0

Volume Right (vph) 42 0 0

Hadj (s) -0.55 0.16 0.03

Departure Headway (s) 3.6 4.2 4.1

Degree Utilization, x 0.04 0.09 0.03

Capacity (veh/h) 975 845 862

Control Delay (s) 6.7 7.6 7.2

Approach Delay (s) 6.7 7.6 7.2

Approach LOS A A A

Intersection Summary

Delay 7.3

HCM Level of Service A

Intersection Capacity Utilization 21.2% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 7 5 0 0 1 47 1 25 0 35 10 6

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 8 5 0 0 1 51 1 27 0 38 11 7

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 13 52 28 55

Volume Left (vph) 8 0 1 38

Volume Right (vph) 0 51 0 7

Hadj (s) 0.15 -0.55 0.04 0.10

Departure Headway (s) 4.3 3.5 4.1 4.2

Degree Utilization, x 0.02 0.05 0.03 0.06

Capacity (veh/h) 818 988 846 848

Control Delay (s) 7.3 6.7 7.3 7.4

Approach Delay (s) 7.3 6.7 7.3 7.4

Approach LOS A A A A

Intersection Summary

Delay 7.2

HCM Level of Service A

Intersection Capacity Utilization 23.5% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 0 3 2 0 7 1 68 0 23 39 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 0 3 2 0 8 1 74 0 25 42 0

Pedestrians 3

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 176 168 45 175 168 74 42 74

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 176 168 45 175 168 74 42 74

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 100 100 100 100 99 100 98

cM capacity (veh/h) 770 712 1022 773 712 988 1567 1526

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 4 10 75 67

Volume Left 1 2 1 25

Volume Right 3 8 0 0

cSH 945 930 1567 1526

Volume to Capacity 0.00 0.01 0.00 0.02

Queue Length 95th (ft) 0 1 0 1

Control Delay (s) 8.8 8.9 0.1 2.8

Lane LOS A A A A

Approach Delay (s) 8.8 8.9 0.1 2.8

Approach LOS A A

Intersection Summary

Average Delay 2.1

Intersection Capacity Utilization 20.9% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 141 4 5 9 7 14 9 158 1 11 293 304

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 5.0 5.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.94 1.00 1.00 1.00 0.92

Flt Protected 0.95 0.99 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 1721 1756 3536 1770 3231

Flt Permitted 0.77 0.93 0.41 1.00 0.95 1.00

Satd. Flow (perm) 1421 1616 750 3536 1770 3231

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 153 4 5 10 8 15 10 172 1 12 318 330

RTOR Reduction (vph) 0 1 0 0 12 0 0 0 0 0 78 0

Lane Group Flow (vph) 0 161 0 0 21 0 10 173 0 12 570 0

Confl. Peds. (#/hr) 2 2 4 2 2 4

Turn Type Perm Perm Perm Prot

Protected Phases 8 8 6 5 5 6

Permitted Phases 8 8 6

Actuated Green, G (s) 21.9 21.9 86.4 86.4 8.7 99.1

Effective Green, g (s) 21.9 21.9 86.4 86.4 8.7 99.1

Actuated g/C Ratio 0.17 0.17 0.66 0.66 0.07 0.76

Clearance Time (s) 4.0 4.0 5.0 5.0 4.0

Vehicle Extension (s) 3.5 3.5 2.5 2.5 2.0

Lane Grp Cap (vph) 239 272 498 2350 118 2463

v/s Ratio Prot 0.05 0.01 c0.18

v/s Ratio Perm c0.11 0.01 0.01

v/c Ratio 0.67 0.08 0.02 0.07 0.10 0.23

Uniform Delay, d1 50.7 45.5 7.4 7.7 57.0 4.5

Progression Factor 1.00 1.00 0.79 0.80 1.34 0.30

Incremental Delay, d2 7.6 0.1 0.1 0.1 0.1 0.0

Delay (s) 58.3 45.7 5.9 6.2 76.7 1.4

Level of Service E D A A E A

Approach Delay (s) 58.3 45.7 6.2 2.7

Approach LOS E D A A

Intersection Summary

HCM Average Control Delay 13.4 HCM Level of Service B

HCM Volume to Capacity ratio 0.31

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 39.8% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

31: 228th St SW & 95th Pl W 3/29/2016
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 6 17 86 11 7 2 48 59 13 85 1

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 7 18 93 12 8 2 52 64 14 92 1

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 131

pX, platoon unblocked 0.99 0.99 0.99 0.99 0.99 0.99

vC, conflicting volume 223 242 94 233 210 84 93 116

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 211 230 94 220 198 70 93 103

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 99 98 87 98 99 100 99

cM capacity (veh/h) 717 656 962 703 684 983 1501 1475

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 25 113 118 108

Volume Left 0 93 2 14

Volume Right 18 8 64 1

cSH 858 714 1501 1475

Volume to Capacity 0.03 0.16 0.00 0.01

Queue Length 95th (ft) 2 14 0 1

Control Delay (s) 9.3 11.0 0.1 1.0

Lane LOS A B A A

Approach Delay (s) 9.3 11.0 0.1 1.0

Approach LOS A B

Intersection Summary

Average Delay 4.4

Intersection Capacity Utilization 31.0% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 11 4 4 4 4 10 13 70 8 8 47 24

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 12 4 4 4 4 11 14 76 9 9 51 26

Pedestrians 2

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 203 195 66 199 203 80 77 85

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 203 195 66 199 203 80 77 85

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 98 99 100 99 99 99 99 99

cM capacity (veh/h) 734 690 996 743 683 980 1521 1512

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 21 20 99 86

Volume Left 12 4 14 9

Volume Right 4 11 9 26

cSH 766 839 1521 1512

Volume to Capacity 0.03 0.02 0.01 0.01

Queue Length 95th (ft) 2 2 1 0

Control Delay (s) 9.8 9.4 1.1 0.8

Lane LOS A A A A

Approach Delay (s) 9.8 9.4 1.1 0.8

Approach LOS A A

Intersection Summary

Average Delay 2.5

Intersection Capacity Utilization 17.9% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 56 594 0 1 578 59 1 0 8 91 1 108

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.6 4.6 4.6 4.6 5.5 5.5 5.5

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.99 0.88 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1769 3539 1770 3483 1609 1768 1565

Flt Permitted 0.24 1.00 0.27 1.00 0.99 0.75 1.00

Satd. Flow (perm) 452 3539 511 3483 1599 1398 1565

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 61 646 0 1 628 64 1 0 9 99 1 117

RTOR Reduction (vph) 0 0 0 0 14 0 0 4 0 0 52 0

Lane Group Flow (vph) 61 646 0 1 678 0 0 6 0 99 66 0

Confl. Peds. (#/hr) 1 1 2 1 1 2

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 18.9 18.9 18.9 18.9 36.0 36.0 36.0

Effective Green, g (s) 18.9 18.9 18.9 18.9 36.0 36.0 36.0

Actuated g/C Ratio 0.29 0.29 0.29 0.29 0.55 0.55 0.55

Clearance Time (s) 4.6 4.6 4.6 4.6 5.5 5.5 5.5

Vehicle Extension (s) 3.5 3.5 3.5 3.5 4.0 4.0 4.0

Lane Grp Cap (vph) 131 1029 149 1013 886 774 867

v/s Ratio Prot 0.18 c0.19 0.04

v/s Ratio Perm 0.13 0.00 0.00 c0.07

v/c Ratio 0.47 0.63 0.01 0.67 0.01 0.13 0.08

Uniform Delay, d1 18.9 20.0 16.4 20.3 6.5 7.0 6.8

Progression Factor 0.84 0.83 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 2.4 1.0 0.0 1.8 0.0 0.3 0.2

Delay (s) 18.3 17.6 16.4 22.1 6.5 7.3 6.9

Level of Service B B B C A A A

Approach Delay (s) 17.7 22.0 6.5 7.1

Approach LOS B C A A

Intersection Summary

HCM Average Control Delay 18.1 HCM Level of Service B

HCM Volume to Capacity ratio 0.31

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.1

Intersection Capacity Utilization 57.8% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 34 386 144 142 439 81 127 196 78 190 359 27

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.96 1.00 0.98 1.00 0.96 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 3383 1770 3457 1770 3388 1770 3497

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1770 3383 1770 3457 1770 3388 1770 3497

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 37 420 157 154 477 88 138 213 85 207 390 29

RTOR Reduction (vph) 0 58 0 0 21 0 0 68 0 0 8 0

Lane Group Flow (vph) 37 519 0 154 544 0 138 230 0 207 411 0

Confl. Peds. (#/hr) 1 1 9 9

Turn Type Prot Prot Prot Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases

Actuated Green, G (s) 2.5 16.5 9.2 23.2 7.4 13.0 10.3 15.9

Effective Green, g (s) 2.5 16.5 9.2 23.2 7.4 13.0 10.3 15.9

Actuated g/C Ratio 0.04 0.25 0.14 0.36 0.11 0.20 0.16 0.24

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 68 859 251 1234 202 678 280 855

v/s Ratio Prot 0.02 c0.15 c0.09 0.16 0.08 0.07 c0.12 c0.12

v/s Ratio Perm

v/c Ratio 0.54 0.60 0.61 0.44 0.68 0.34 0.74 0.48

Uniform Delay, d1 30.7 21.4 26.2 16.0 27.7 22.3 26.1 21.0

Progression Factor 1.00 1.00 1.67 0.32 1.01 0.94 1.00 1.00

Incremental Delay, d2 8.6 1.2 4.1 0.2 9.2 1.4 9.8 1.9

Delay (s) 39.3 22.6 47.9 5.3 37.2 22.2 35.9 22.9

Level of Service D C D A D C D C

Approach Delay (s) 23.6 14.4 27.0 27.2

Approach LOS C B C C

Intersection Summary

HCM Average Control Delay 22.4 HCM Level of Service C

HCM Volume to Capacity ratio 0.61

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 56.9% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 0 0 414 0 0 0 0 0 1003 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3

Lane Util. Factor 0.95 0.95

Frt 1.00 1.00

Flt Protected 1.00 1.00

Satd. Flow (prot) 3539 3539

Flt Permitted 1.00 1.00

Satd. Flow (perm) 3539 3539

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 0 0 0 450 0 0 0 0 0 1090 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 0 0 0 450 0 0 0 0 0 1090 0

Turn Type

Protected Phases 6 4

Permitted Phases

Actuated Green, G (s) 64.2 55.2

Effective Green, g (s) 64.2 55.2

Actuated g/C Ratio 0.49 0.42

Clearance Time (s) 5.3 5.3

Vehicle Extension (s) 5.0 5.0

Lane Grp Cap (vph) 1748 1503

v/s Ratio Prot c0.13 c0.31

v/s Ratio Perm

v/c Ratio 0.26 0.73

Uniform Delay, d1 19.1 31.1

Progression Factor 0.56 1.00

Incremental Delay, d2 0.3 2.2

Delay (s) 11.1 33.3

Level of Service B C

Approach Delay (s) 0.0 11.1 0.0 33.3

Approach LOS A B A C

Intersection Summary

HCM Average Control Delay 26.8 HCM Level of Service C

HCM Volume to Capacity ratio 0.47

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 10.6

Intersection Capacity Utilization 46.6% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 0 507 0 0 1022 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3

Lane Util. Factor 0.95 0.97

Frt 1.00 1.00

Flt Protected 1.00 0.95

Satd. Flow (prot) 3539 3433

Flt Permitted 1.00 0.95

Satd. Flow (perm) 3539 3433

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 551 0 0 1111 0

RTOR Reduction (vph) 0 0 0 0 167 0

Lane Group Flow (vph) 0 551 0 0 944 0

Turn Type

Protected Phases 2 4

Permitted Phases

Actuated Green, G (s) 70.5 48.9

Effective Green, g (s) 70.5 48.9

Actuated g/C Ratio 0.54 0.38

Clearance Time (s) 5.3 5.3

Vehicle Extension (s) 5.0 5.0

Lane Grp Cap (vph) 1919 1291

v/s Ratio Prot c0.16 c0.27

v/s Ratio Perm

v/c Ratio 0.29 0.73

Uniform Delay, d1 16.1 34.9

Progression Factor 0.64 0.05

Incremental Delay, d2 0.3 2.3

Delay (s) 10.6 4.2

Level of Service B A

Approach Delay (s) 10.6 0.0 4.2

Approach LOS B A A

Intersection Summary

HCM Average Control Delay 6.3 HCM Level of Service A

HCM Volume to Capacity ratio 0.47

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 10.6

Intersection Capacity Utilization 52.0% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 9 1392 131 145 749 49 26 46 156 178 279 44

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.6 5.3 4.6 5.3 4.6 5.0 5.0 4.6 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3486 1770 3502 1770 1803 1563 1770 1863 1561

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3486 1770 3502 1770 1803 1563 1770 1863 1561

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 10 1513 142 158 814 53 28 50 170 193 303 48

RTOR Reduction (vph) 0 5 0 0 3 0 0 0 78 0 0 25

Lane Group Flow (vph) 10 1650 0 158 864 0 28 50 92 193 303 23

Confl. Peds. (#/hr) 1 2 2 1 2 1 1 2

Bus Blockages (#/hr) 0 0 0 0 0 0 0 8 0 0 0 0

Turn Type Prot Prot Prot Perm Prot Perm

Protected Phases 5 2 1 6 3 8 7 4

Permitted Phases 8 4

Actuated Green, G (s) 1.4 57.1 20.3 76.0 3.2 20.7 20.7 12.4 29.9 29.9

Effective Green, g (s) 1.4 57.1 20.3 76.0 3.2 20.7 20.7 12.4 29.9 29.9

Actuated g/C Ratio 0.01 0.44 0.16 0.58 0.02 0.16 0.16 0.10 0.23 0.23

Clearance Time (s) 4.6 5.3 4.6 5.3 4.6 5.0 5.0 4.6 5.0 5.0

Vehicle Extension (s) 2.5 5.0 2.5 5.0 2.5 5.0 5.0 3.0 5.0 5.0

Lane Grp Cap (vph) 19 1531 276 2047 44 287 249 169 428 359

v/s Ratio Prot 0.01 c0.47 c0.09 0.25 0.02 0.03 c0.11 c0.16

v/s Ratio Perm 0.06 0.01

v/c Ratio 0.53 1.08 0.57 0.42 0.64 0.17 0.37 1.14 0.71 0.07

Uniform Delay, d1 64.0 36.5 50.8 14.9 62.8 47.3 48.8 58.8 46.0 39.1

Progression Factor 1.23 0.65 0.91 0.80 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 17.1 46.2 2.2 0.6 23.4 0.6 1.9 112.5 6.6 0.2

Delay (s) 95.9 70.0 48.3 12.6 86.2 47.9 50.7 171.3 52.6 39.3

Level of Service F E D B F D D F D D

Approach Delay (s) 70.1 18.1 54.2 93.6

Approach LOS E B D F

Intersection Summary

HCM Average Control Delay 57.3 HCM Level of Service E

HCM Volume to Capacity ratio 0.90

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 14.5

Intersection Capacity Utilization 85.0% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 0 1079 858 0 279 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3 5.0

Lane Util. Factor 0.95 0.95 0.97

Frpb, ped/bikes 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 1.00 1.00

Flt Protected 1.00 1.00 0.95

Satd. Flow (prot) 3539 3539 3433

Flt Permitted 1.00 1.00 0.95

Satd. Flow (perm) 3539 3539 3433

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 1173 933 0 303 0

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 0 1173 933 0 303 0

Confl. Peds. (#/hr) 1

Turn Type

Protected Phases 2 6 4

Permitted Phases

Actuated Green, G (s) 43.6 43.6 11.1

Effective Green, g (s) 43.6 43.6 11.1

Actuated g/C Ratio 0.67 0.67 0.17

Clearance Time (s) 5.3 5.3 5.0

Vehicle Extension (s) 5.0 5.0 3.0

Lane Grp Cap (vph) 2374 2374 586

v/s Ratio Prot c0.33 0.26 c0.09

v/s Ratio Perm

v/c Ratio 0.49 0.39 0.52

Uniform Delay, d1 5.3 4.8 24.5

Progression Factor 0.71 1.00 1.00

Incremental Delay, d2 0.2 0.5 0.8

Delay (s) 3.9 5.3 25.3

Level of Service A A C

Approach Delay (s) 3.9 5.3 25.3

Approach LOS A A C

Intersection Summary

HCM Average Control Delay 7.1 HCM Level of Service A

HCM Volume to Capacity ratio 0.50

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.3

Intersection Capacity Utilization 46.4% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 30 51 12 584 1689 40

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 33 55 13 635 1836 43

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 2179 918 1879

vC1, stage 1 conf vol 1836

vC2, stage 2 conf vol 343

vCu, unblocked vol 2179 918 1879

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s) 5.8

tF (s) 3.5 3.3 2.2

p0 queue free % 70 80 96

cM capacity (veh/h) 108 274 315

Direction, Lane # EB 1 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3

Volume Total 88 13 317 317 918 918 43

Volume Left 33 13 0 0 0 0 0

Volume Right 55 0 0 0 0 0 43

cSH 175 315 1700 1700 1700 1700 1700

Volume to Capacity 0.50 0.04 0.19 0.19 0.54 0.54 0.03

Queue Length 95th (ft) 62 3 0 0 0 0 0

Control Delay (s) 44.7 16.9 0.0 0.0 0.0 0.0 0.0

Lane LOS E C

Approach Delay (s) 44.7 0.3 0.0

Approach LOS E

Intersection Summary

Average Delay 1.6

Intersection Capacity Utilization 58.2% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 134 339 71 176 135 74 14 340 108 123 1333 177

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 11 11 11 11 11 11 13 15 11 13

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 0.97 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3433 1711 3421 1508 1711 3421 1590 1947 3421 1585

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3433 1711 3421 1508 1711 3421 1590 1947 3421 1585

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 146 368 77 191 147 80 15 370 117 134 1449 192

RTOR Reduction (vph) 0 14 0 0 0 67 0 0 64 0 0 40

Lane Group Flow (vph) 146 431 0 191 147 13 15 370 53 134 1449 152

Confl. Peds. (#/hr) 2 9 9 2 12 12 12 12

Turn Type Prot Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 14.1 20.6 15.0 21.5 21.5 2.8 59.3 59.3 13.1 69.6 69.6

Effective Green, g (s) 14.1 20.6 15.0 21.5 21.5 2.8 59.3 59.3 13.1 69.6 69.6

Actuated g/C Ratio 0.11 0.16 0.12 0.17 0.17 0.02 0.46 0.46 0.10 0.54 0.54

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 3.0 2.0 2.0 2.5 3.5 3.5 2.5 3.5 3.5

Lane Grp Cap (vph) 192 544 197 566 249 37 1561 725 196 1832 849

v/s Ratio Prot 0.08 c0.13 c0.11 0.04 0.01 0.11 c0.07 c0.42

v/s Ratio Perm 0.01 0.03 0.10

v/c Ratio 0.76 0.79 0.97 0.26 0.05 0.41 0.24 0.07 0.68 0.79 0.18

Uniform Delay, d1 56.3 52.6 57.3 47.3 45.7 62.8 21.6 19.9 56.4 24.3 15.5

Progression Factor 0.99 1.00 0.64 0.80 2.17 1.02 0.79 0.41 1.00 1.00 1.00

Incremental Delay, d2 14.7 7.2 54.2 0.1 0.0 5.1 0.4 0.2 8.7 3.6 0.5

Delay (s) 70.3 59.7 91.0 38.1 99.0 69.3 17.4 8.4 65.1 27.9 16.0

Level of Service E E F D F E B A E C B

Approach Delay (s) 62.3 73.9 16.8 29.4

Approach LOS E E B C

Intersection Summary

HCM Average Control Delay 39.1 HCM Level of Service D

HCM Volume to Capacity ratio 0.83

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 22.0

Intersection Capacity Utilization 84.1% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR WBR2 NBL2 NBL NBT NBR SBL

Lane Configurations

Volume (vph) 68 327 428 110 179 35 17 153 30 393 42 49

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00

Frt 1.00 1.00 0.85 1.00 0.97 1.00 1.00 0.85 1.00

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Satd. Flow (prot) 1593 3185 1425 1593 3079 1593 3185 1425 1593

Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Satd. Flow (perm) 1593 3185 1425 1593 3079 1593 3185 1425 1593

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 74 355 465 120 195 38 18 166 33 427 46 53

RTOR Reduction (vph) 0 0 124 0 5 0 0 0 0 0 23 0

Lane Group Flow (vph) 74 355 341 120 246 0 0 0 199 427 23 53

Turn Type Prot Perm Prot Prot Prot Perm Prot

Protected Phases 7 4 3 8 5 5 2 1

Permitted Phases 4 2

Actuated Green, G (s) 7.9 29.0 29.0 8.0 29.1 14.0 63.8 63.8 7.2

Effective Green, g (s) 7.9 29.0 29.0 8.0 29.1 14.0 63.8 63.8 7.2

Actuated g/C Ratio 0.06 0.22 0.22 0.06 0.22 0.11 0.49 0.49 0.06

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 2.0 6.0 6.0 2.0

Lane Grp Cap (vph) 97 711 318 98 689 172 1563 699 88

v/s Ratio Prot 0.05 0.11 c0.08 0.08 c0.12 0.13 0.03

v/s Ratio Perm c0.24 0.02

v/c Ratio 0.76 0.50 1.07 1.22 0.36 1.16 0.27 0.03 0.60

Uniform Delay, d1 60.1 44.2 50.5 61.0 42.6 58.0 19.5 17.1 60.0

Progression Factor 1.01 0.77 0.79 0.92 0.94 0.71 1.18 2.43 1.18

Incremental Delay, d2 28.4 0.5 69.8 162.2 0.3 115.4 0.4 0.1 6.1

Delay (s) 89.1 34.7 109.6 218.3 40.2 156.7 23.5 41.7 76.7

Level of Service F C F F D F C D E

Approach Delay (s) 78.2 97.8 64.2

Approach LOS E F E

Intersection Summary

HCM Average Control Delay 83.1 HCM Level of Service F

HCM Volume to Capacity ratio 1.12

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 22.0

Intersection Capacity Utilization 94.9% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBT SBR SBR2 SER2

Lane Configurations

Volume (vph) 1448 73 7 0

Ideal Flow (vphpl) 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0

Lane Util. Factor 0.95 1.00

Frt 1.00 0.85

Flt Protected 1.00 1.00

Satd. Flow (prot) 3185 1425

Flt Permitted 1.00 1.00

Satd. Flow (perm) 3185 1425

Peak-hour factor, PHF 0.92 0.92 0.92 0.92

Adj. Flow (vph) 1574 79 8 0

RTOR Reduction (vph) 0 3 0 0

Lane Group Flow (vph) 1574 84 0 0

Turn Type Prot custom

Protected Phases 6 6

Permitted Phases 4

Actuated Green, G (s) 57.0 57.0

Effective Green, g (s) 57.0 57.0

Actuated g/C Ratio 0.44 0.44

Clearance Time (s) 5.0 5.0

Vehicle Extension (s) 4.0 4.0

Lane Grp Cap (vph) 1397 625

v/s Ratio Prot c0.49 0.06

v/s Ratio Perm

v/c Ratio 1.13 0.13

Uniform Delay, d1 36.5 21.8

Progression Factor 0.81 0.61

Incremental Delay, d2 64.9 0.4

Delay (s) 94.5 13.7

Level of Service F B

Approach Delay (s) 89.9

Approach LOS F

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 33 260 58 345 203 147 14 499 120 243 1627 35

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 6.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 0.97 0.95 1.00 1.00 0.95 1.00 0.97 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.97 1.00 1.00 0.98 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 2976 3090 3079 1388 1593 3079 1396 3090 3079 1403

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1593 2976 3090 3079 1388 1593 3079 1396 3090 3079 1403

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 36 283 63 375 221 160 15 542 130 264 1768 38

RTOR Reduction (vph) 0 16 0 0 0 122 0 0 60 0 0 17

Lane Group Flow (vph) 36 330 0 375 221 38 15 542 70 264 1768 21

Confl. Peds. (#/hr) 12 18 18 12 2 9 9 2

Turn Type Prot Prot Perm Prot pm+ov Prot Perm

Protected Phases 7 4 3 8 5 2 3 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 4.2 23.0 12.0 30.8 30.8 2.4 58.3 70.3 14.7 70.6 70.6

Effective Green, g (s) 4.2 23.0 12.0 30.8 30.8 2.4 58.3 70.3 14.7 70.6 70.6

Actuated g/C Ratio 0.03 0.18 0.09 0.24 0.24 0.02 0.45 0.54 0.11 0.54 0.54

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 6.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.5 3.5 3.5 1.5 4.0 3.5 1.5 4.0 4.0

Lane Grp Cap (vph) 51 527 285 729 329 29 1381 755 349 1672 762

v/s Ratio Prot 0.02 c0.11 c0.12 0.07 0.01 0.18 0.01 c0.09 c0.57

v/s Ratio Perm 0.03 0.04 0.01

v/c Ratio 0.71 0.63 1.32 0.30 0.12 0.52 0.39 0.09 0.76 1.06 0.03

Uniform Delay, d1 62.3 49.5 59.0 40.8 38.9 63.2 24.0 14.4 55.9 29.7 13.8

Progression Factor 1.01 0.93 1.11 0.53 0.38 1.00 1.45 3.37 1.28 0.40 0.15

Incremental Delay, d2 35.8 2.3 164.6 0.3 0.2 6.2 0.8 0.1 0.8 27.5 0.0

Delay (s) 98.7 48.5 230.2 22.0 14.8 69.7 35.7 48.8 72.3 39.3 2.1

Level of Service F D F C B E D D E D A

Approach Delay (s) 53.2 123.7 38.9 42.8

Approach LOS D F D D

Intersection Summary

HCM Average Control Delay 58.8 HCM Level of Service E

HCM Volume to Capacity ratio 1.01

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 22.0

Intersection Capacity Utilization 100.4% ICU Level of Service G

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 88 26 134 12 48 4 169 600 6 10 1835 251

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 4.0 6.0 4.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 0.97 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.98 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.87 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1588 1395 1590 1601 3090 3079 1355 1593 3079 1395

Flt Permitted 0.56 1.00 0.43 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 933 1395 716 1601 3090 3079 1355 1593 3079 1395

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 96 28 146 13 52 4 184 652 7 11 1995 273

RTOR Reduction (vph) 0 121 0 0 3 0 0 0 2 0 0 62

Lane Group Flow (vph) 96 53 0 13 53 0 184 652 5 11 1995 211

Confl. Peds. (#/hr) 5 5 5 5 4 6 6 4

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 17.9 13.3 11.9 10.3 7.0 92.5 92.5 2.6 88.1 88.1

Effective Green, g (s) 17.9 13.3 11.9 10.3 7.0 92.5 92.5 2.6 88.1 88.1

Actuated g/C Ratio 0.14 0.10 0.09 0.08 0.05 0.71 0.71 0.02 0.68 0.68

Clearance Time (s) 4.0 6.0 4.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 2.0 3.0 2.0 2.0 3.0 3.0 2.0 3.0 3.0

Lane Grp Cap (vph) 152 143 76 127 166 2191 964 32 2087 945

v/s Ratio Prot c0.02 0.04 0.00 0.03 c0.06 c0.21 0.01 c0.65

v/s Ratio Perm c0.06 0.01 0.00 0.15

v/c Ratio 0.63 0.37 0.17 0.42 1.11 0.30 0.01 0.34 0.96 0.22

Uniform Delay, d1 52.6 54.4 54.1 57.0 61.5 6.9 5.4 62.9 19.2 8.0

Progression Factor 1.03 1.35 1.00 1.00 0.99 0.77 0.82 1.26 0.25 0.09

Incremental Delay, d2 8.3 0.6 1.1 0.8 99.6 0.3 0.0 1.3 7.6 0.3

Delay (s) 62.3 74.2 55.2 57.8 160.6 5.6 4.5 80.4 12.4 1.0

Level of Service E E E E F A A F B A

Approach Delay (s) 70.0 57.3 39.4 11.4

Approach LOS E E D B

Intersection Summary

HCM Average Control Delay 23.7 HCM Level of Service C

HCM Volume to Capacity ratio 0.95

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 23.0

Intersection Capacity Utilization 89.1% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 152 119 31 137 166 150 16 477 54 99 1474 5

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.97 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 0.98 1.00 1.00 0.97 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 3090 1676 1402 1593 3185 1403 1593 3185 1385 1593 3185 1399

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 3090 1676 1402 1593 3185 1403 1593 3185 1385 1593 3185 1399

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 165 129 34 149 180 163 17 518 59 108 1602 5

RTOR Reduction (vph) 0 0 30 0 0 142 0 0 26 0 0 1

Lane Group Flow (vph) 165 129 4 149 180 21 17 518 33 108 1602 4

Confl. Peds. (#/hr) 3 3 3 3 4 3 3 4

Turn Type Prot Perm Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 8.8 14.4 14.4 11.0 16.6 16.6 2.4 71.8 71.8 12.8 82.2 82.2

Effective Green, g (s) 8.8 14.4 14.4 11.0 16.6 16.6 2.4 71.8 71.8 12.8 82.2 82.2

Actuated g/C Ratio 0.07 0.11 0.11 0.08 0.13 0.13 0.02 0.55 0.55 0.10 0.63 0.63

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 3.0 3.0 2.0 3.0 3.0

Lane Grp Cap (vph) 209 186 155 135 407 179 29 1759 765 157 2014 885

v/s Ratio Prot 0.05 c0.08 c0.09 0.06 0.01 0.16 c0.07 c0.50

v/s Ratio Perm 0.00 0.01 0.02 0.00

v/c Ratio 0.79 0.69 0.02 1.10 0.44 0.12 0.59 0.29 0.04 0.69 0.80 0.00

Uniform Delay, d1 59.7 55.7 51.5 59.5 52.4 50.2 63.3 15.6 13.3 56.7 17.7 8.8

Progression Factor 1.07 0.90 0.79 1.00 1.00 1.00 1.52 0.28 0.06 1.23 0.21 0.06

Incremental Delay, d2 16.5 8.7 0.0 108.0 0.3 0.1 16.0 0.4 0.1 4.3 1.5 0.0

Delay (s) 80.6 58.8 40.9 167.5 52.7 50.3 112.0 4.8 1.0 74.2 5.2 0.5

Level of Service F E D F D D F A A E A A

Approach Delay (s) 67.9 86.7 7.5 9.5

Approach LOS E F A A

Intersection Summary

HCM Average Control Delay 27.4 HCM Level of Service C

HCM Volume to Capacity ratio 0.83

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 83.1% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 54 481 57 223 354 148 44 415 148 409 1188 53

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.98 1.00 1.00 0.97 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3468 1770 3539 1552 1770 3539 1534 1770 3539 1530

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3468 1770 3539 1552 1770 3539 1534 1770 3539 1530

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 59 523 62 242 385 161 48 451 161 445 1291 58

RTOR Reduction (vph) 0 7 0 0 0 112 0 0 126 0 0 30

Lane Group Flow (vph) 59 578 0 242 385 49 48 451 35 445 1291 28

Confl. Peds. (#/hr) 6 19 19 6 12 13 13 12

Turn Type Prot Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 7.0 25.9 20.3 39.2 39.2 5.6 28.0 28.0 35.8 58.2 58.2

Effective Green, g (s) 7.0 25.9 20.3 39.2 39.2 5.6 28.0 28.0 35.8 58.2 58.2

Actuated g/C Ratio 0.05 0.20 0.16 0.30 0.30 0.04 0.22 0.22 0.28 0.45 0.45

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 4.0 2.0 2.0 2.0 6.0 6.0 5.0 6.0 6.0

Lane Grp Cap (vph) 95 691 276 1067 468 76 762 330 487 1584 685

v/s Ratio Prot 0.03 c0.17 c0.14 0.11 0.03 0.13 c0.25 c0.36

v/s Ratio Perm 0.03 0.02 0.02

v/c Ratio 0.62 0.84 0.88 0.36 0.10 0.63 0.59 0.11 0.91 0.82 0.04

Uniform Delay, d1 60.2 50.0 53.6 35.6 32.7 61.2 45.9 40.9 45.6 31.2 20.2

Progression Factor 1.01 0.94 1.00 1.00 1.00 1.06 0.74 0.30 0.86 0.60 0.29

Incremental Delay, d2 11.2 8.1 25.9 0.1 0.0 11.5 3.2 0.6 15.4 2.9 0.1

Delay (s) 72.1 54.9 79.5 35.7 32.8 76.5 37.1 13.1 54.4 21.7 5.9

Level of Service E D E D C E D B D C A

Approach Delay (s) 56.5 48.5 34.1 29.3

Approach LOS E D C C

Intersection Summary

HCM Average Control Delay 38.5 HCM Level of Service D

HCM Volume to Capacity ratio 0.84

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 91.6% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

46: N 130th St & SR 99 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 11 Synchro 7 -  Report

David Evans and Associates, Inc. Page 48

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 71 464 74 172 310 69 32 426 136 117 1231 72

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.98 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.97 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1770 3455 1770 3398 1770 3539 1557 1770 3501

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1770 3455 1770 3398 1770 3539 1557 1770 3501

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 77 504 80 187 337 75 35 463 148 127 1338 78

RTOR Reduction (vph) 0 10 0 0 15 0 0 0 84 0 3 0

Lane Group Flow (vph) 77 574 0 187 397 0 35 463 64 127 1413 0

Confl. Peds. (#/hr) 25 5 5 25 14 2 2 14

Turn Type Prot Prot Prot Perm Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 2

Actuated Green, G (s) 8.9 26.0 17.5 34.6 3.9 56.5 56.5 14.0 66.6

Effective Green, g (s) 8.9 26.0 17.5 34.6 3.9 56.5 56.5 14.0 66.6

Actuated g/C Ratio 0.07 0.20 0.13 0.27 0.03 0.43 0.43 0.11 0.51

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 121 691 238 904 53 1538 677 191 1794

v/s Ratio Prot 0.04 c0.17 c0.11 0.12 0.02 0.13 c0.07 c0.40

v/s Ratio Perm 0.04

v/c Ratio 0.64 0.83 0.79 0.44 0.66 0.30 0.10 0.66 0.79

Uniform Delay, d1 59.0 49.9 54.4 39.6 62.4 23.9 21.7 55.7 25.9

Progression Factor 1.00 1.00 1.10 1.06 1.00 1.00 1.00 1.11 0.51

Incremental Delay, d2 10.5 8.4 14.6 0.3 26.8 0.5 0.3 4.9 2.1

Delay (s) 69.4 58.3 74.7 42.3 89.1 24.4 22.0 67.1 15.4

Level of Service E E E D F C C E B

Approach Delay (s) 59.6 52.4 27.4 19.6

Approach LOS E D C B

Intersection Summary

HCM Average Control Delay 34.4 HCM Level of Service C

HCM Volume to Capacity ratio 0.80

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 77.9% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

47: N 175th St & I-5 SB Off-Ramp 3/29/2016
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David Evans and Associates, Inc. Page 49

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 449 564 253 603 0 0 0 0 84 2 340

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 11 11 12 12 12 12 12 11 12

Total Lost time (s) 5.0 5.0 4.6 5.0 5.0 5.0

Lane Util. Factor 0.91 1.00 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 0.97 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 4916 1535 1711 3421 1717 1583

Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 4916 1535 1711 3421 1717 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 488 613 275 655 0 0 0 0 91 2 370

RTOR Reduction (vph) 0 0 349 0 0 0 0 0 0 0 0 273

Lane Group Flow (vph) 0 488 264 275 655 0 0 0 0 0 93 97

Confl. Peds. (#/hr) 5 4

Turn Type Perm Prot Perm Perm

Protected Phases 2 1 6 4

Permitted Phases 2 4 4

Actuated Green, G (s) 56.0 56.0 25.2 28.9 34.2 34.2

Effective Green, g (s) 56.0 56.0 25.2 28.9 34.2 34.2

Actuated g/C Ratio 0.43 0.43 0.19 0.22 0.26 0.26

Clearance Time (s) 5.0 5.0 4.6 5.0 5.0 5.0

Vehicle Extension (s) 4.0 4.0 4.5 4.0 5.0 5.0

Lane Grp Cap (vph) 2118 661 332 761 452 416

v/s Ratio Prot 0.10 0.16 c0.19

v/s Ratio Perm c0.17 0.05 c0.06

v/c Ratio 0.23 0.40 0.83 0.86 0.21 0.23

Uniform Delay, d1 23.4 25.4 50.3 48.6 37.3 37.6

Progression Factor 0.99 2.89 0.46 0.48 1.00 1.00

Incremental Delay, d2 0.2 1.7 11.5 6.8 0.5 0.6

Delay (s) 23.3 75.1 34.8 30.0 37.8 38.2

Level of Service C E C C D D

Approach Delay (s) 52.1 31.4 0.0 38.1

Approach LOS D C A D

Intersection Summary

HCM Average Control Delay 41.8 HCM Level of Service D

HCM Volume to Capacity ratio 0.47

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 96.6% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

48: N 130th St & 5th Ave NE 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 11 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 207 417 50 0 283 102 281 114 215 107 210 31

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 0.95 0.95 1.00 0.91 0.91 0.91 0.91

Frpb, ped/bikes 1.00 1.00 0.99 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.99 1.00 0.85 1.00 0.92 1.00 0.98

Flt Protected 0.98 1.00 1.00 0.95 0.99 0.95 1.00

Satd. Flow (prot) 3442 3539 1561 1610 3067 1610 3314

Flt Permitted 0.75 1.00 1.00 0.95 0.99 0.95 1.00

Satd. Flow (perm) 2609 3539 1561 1610 3067 1610 3314

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 225 453 54 0 308 111 305 124 234 116 228 34

RTOR Reduction (vph) 0 9 0 0 0 75 0 176 0 0 16 0

Lane Group Flow (vph) 0 723 0 0 308 36 229 258 0 104 258 0

Confl. Peds. (#/hr) 2 2 2 2 2 1 1 2

Turn Type Perm Perm Split Split

Protected Phases 4 8 2 2 6 6

Permitted Phases 4 8

Actuated Green, G (s) 21.0 21.0 21.0 16.0 16.0 16.0 16.0

Effective Green, g (s) 21.0 21.0 21.0 16.0 16.0 16.0 16.0

Actuated g/C Ratio 0.32 0.32 0.32 0.25 0.25 0.25 0.25

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 843 1143 504 396 755 396 816

v/s Ratio Prot 0.09 c0.14 0.08 0.06 c0.08

v/s Ratio Perm c0.28 0.02

v/c Ratio 0.86 0.27 0.07 0.58 0.34 0.26 0.32

Uniform Delay, d1 20.6 16.3 15.2 21.5 20.2 19.7 20.0

Progression Factor 0.91 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 8.5 0.6 0.3 6.0 1.2 1.6 1.0

Delay (s) 27.2 16.9 15.5 27.6 21.4 21.4 21.0

Level of Service C B B C C C C

Approach Delay (s) 27.2 16.5 23.5 21.1

Approach LOS C B C C

Intersection Summary

HCM Average Control Delay 23.0 HCM Level of Service C

HCM Volume to Capacity ratio 0.61

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 72.5% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

49: NW 200th St & 8th Ave NW 3/29/2016
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 16 7 122 4 9 1 70 196 1 3 322 31

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 17 8 133 4 10 1 76 213 1 3 350 34

Pedestrians 3 2 15

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 748 745 385 893 761 216 387 216

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 748 745 385 893 761 216 387 216

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 94 98 80 98 97 100 93 100

cM capacity (veh/h) 302 318 653 191 311 823 1169 1351

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 158 15 290 387

Volume Left 17 4 76 3

Volume Right 133 1 1 34

cSH 554 274 1169 1351

Volume to Capacity 0.28 0.06 0.07 0.00

Queue Length 95th (ft) 29 4 5 0

Control Delay (s) 14.1 18.9 2.6 0.1

Lane LOS B C A A

Approach Delay (s) 14.1 18.9 2.6 0.1

Approach LOS B C

Intersection Summary

Average Delay 3.9

Intersection Capacity Utilization 55.1% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

50: NW 200th St & 3rd Ave NW 3/29/2016
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 11 4 60 8 22 2 80 66 32 189 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 12 4 65 9 24 2 87 72 35 205 0

Pedestrians 6 1 2

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 1 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 438 445 211 414 409 126 211 160

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 438 445 211 414 409 126 211 160

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 98 99 88 98 97 100 98

cM capacity (veh/h) 493 492 825 523 515 922 1352 1418

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 17 98 161 240

Volume Left 1 65 2 35

Volume Right 4 24 72 0

cSH 547 584 1352 1418

Volume to Capacity 0.03 0.17 0.00 0.02

Queue Length 95th (ft) 2 15 0 2

Control Delay (s) 11.8 12.4 0.1 1.3

Lane LOS B B A A

Approach Delay (s) 11.8 12.4 0.1 1.3

Approach LOS B B

Intersection Summary

Average Delay 3.4

Intersection Capacity Utilization 42.5% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 8 73 23 12 32 11 26 74 29 14 225 24

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 9 79 25 13 35 12 28 80 32 15 245 26

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 113 60 140 286

Volume Left (vph) 9 13 28 15

Volume Right (vph) 25 12 32 26

Hadj (s) -0.08 -0.04 -0.06 -0.01

Departure Headway (s) 4.9 5.0 4.6 4.5

Degree Utilization, x 0.15 0.08 0.18 0.36

Capacity (veh/h) 669 644 736 764

Control Delay (s) 8.8 8.5 8.6 10.0

Approach Delay (s) 8.8 8.5 8.6 10.0

Approach LOS A A A A

Intersection Summary

Delay 9.3

HCM Level of Service A

Intersection Capacity Utilization 29.1% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

52: N 200th St & SR 99 3/29/2016
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 43 133 32 70 47 30 16 428 50 47 1623 41

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.98 1.00 1.00 0.91

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.94 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1760 1741 1765 1678 1770 3421 1547 1770 3421 1446

Flt Permitted 0.56 1.00 0.47 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1035 1741 872 1678 1770 3421 1547 1770 3421 1446

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 47 145 35 76 51 33 17 465 54 51 1764 45

RTOR Reduction (vph) 0 8 0 0 20 0 0 0 21 0 0 16

Lane Group Flow (vph) 47 172 0 76 64 0 17 465 33 51 1764 29

Confl. Peds. (#/hr) 9 6 6 9 21 1 1 21

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 26.6 18.6 20.2 15.4 2.4 79.5 79.5 7.1 84.2 84.2

Effective Green, g (s) 26.6 18.6 20.2 15.4 2.4 79.5 79.5 7.1 84.2 84.2

Actuated g/C Ratio 0.20 0.14 0.16 0.12 0.02 0.61 0.61 0.05 0.65 0.65

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 3.5 3.0 3.5 2.0 4.0 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 256 249 168 199 33 2092 946 97 2216 937

v/s Ratio Prot 0.01 c0.10 c0.02 0.04 0.01 0.14 c0.03 c0.52

v/s Ratio Perm 0.03 0.05 0.02 0.02

v/c Ratio 0.18 0.69 0.45 0.32 0.52 0.22 0.03 0.53 0.80 0.03

Uniform Delay, d1 42.3 53.0 48.6 52.5 63.2 11.4 10.0 59.8 16.7 8.2

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.23 0.32 0.15

Incremental Delay, d2 0.1 8.3 1.9 1.1 5.5 0.2 0.1 4.5 2.1 0.0

Delay (s) 42.4 61.3 50.6 53.6 68.8 11.6 10.1 78.1 7.5 1.3

Level of Service D E D D E B B E A A

Approach Delay (s) 57.4 52.2 13.3 9.3

Approach LOS E D B A

Intersection Summary

HCM Average Control Delay 16.4 HCM Level of Service B

HCM Volume to Capacity ratio 0.77

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 76.1% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 0 3 42 0 35 0 187 108 59 403 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 0 3 46 0 38 0 203 117 64 438 0

Pedestrians 4 4

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 870 891 446 836 832 262 442 321

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 870 891 446 836 832 262 442 321

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 100 99 83 100 95 100 95

cM capacity (veh/h) 247 266 608 272 288 777 1114 1239

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 4 84 321 502

Volume Left 1 46 0 64

Volume Right 3 38 117 0

cSH 445 386 1114 1239

Volume to Capacity 0.01 0.22 0.00 0.05

Queue Length 95th (ft) 1 20 0 4

Control Delay (s) 13.2 16.9 0.0 1.5

Lane LOS B C A

Approach Delay (s) 13.2 16.9 0.0 1.5

Approach LOS B C

Intersection Summary

Average Delay 2.5

Intersection Capacity Utilization 59.8% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 43 93 51 46 47 28 20 112 22 89 215 22

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 47 101 55 50 51 30 22 122 24 97 234 24

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 203 132 167 354

Volume Left (vph) 47 50 22 97

Volume Right (vph) 55 30 24 24

Hadj (s) -0.08 -0.03 -0.03 0.05

Departure Headway (s) 5.5 5.6 5.4 5.2

Degree Utilization, x 0.31 0.21 0.25 0.51

Capacity (veh/h) 601 566 603 660

Control Delay (s) 10.9 10.1 10.2 13.4

Approach Delay (s) 10.9 10.1 10.2 13.4

Approach LOS B B B B

Intersection Summary

Delay 11.7

HCM Level of Service B

Intersection Capacity Utilization 49.1% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

55: NW 195th St & Fremont Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 11 Synchro 7 -  Report

David Evans and Associates, Inc. Page 57

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 86 68 99 48 75 10 64 112 8 13 314 83

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 93 74 108 52 82 11 70 122 9 14 341 90

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 275 145 200 446

Volume Left (vph) 93 52 70 14

Volume Right (vph) 108 11 9 90

Hadj (s) -0.13 0.06 0.08 -0.08

Departure Headway (s) 6.0 6.5 6.1 5.6

Degree Utilization, x 0.46 0.26 0.34 0.69

Capacity (veh/h) 542 473 525 623

Control Delay (s) 13.9 11.7 12.3 19.8

Approach Delay (s) 13.9 11.7 12.3 19.8

Approach LOS B B B C

Intersection Summary

Delay 15.8

HCM Level of Service C

Intersection Capacity Utilization 62.6% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 20 10 6 29 19 21 5 382 10 22 1630 37

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 12 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 1.00 0.95 1.00 1.00 0.93

Flpb, ped/bikes 0.99 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.94 1.00 0.92 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1754 1680 1750 1698 1770 3421 1498 1770 3421 1468

Flt Permitted 0.73 1.00 0.75 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1345 1680 1373 1698 1770 3421 1498 1770 3421 1468

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 22 11 7 32 21 23 5 415 11 24 1772 40

RTOR Reduction (vph) 0 6 0 0 21 0 0 0 3 0 0 5

Lane Group Flow (vph) 22 12 0 32 23 0 5 415 8 24 1772 35

Confl. Peds. (#/hr) 7 8 8 7 15 9 9 15

Turn Type Perm Perm Prot Perm Prot Perm

Protected Phases 4 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 13.5 13.5 13.5 13.5 1.2 97.9 97.9 3.6 100.3 100.3

Effective Green, g (s) 13.5 13.5 13.5 13.5 1.2 97.9 97.9 3.6 100.3 100.3

Actuated g/C Ratio 0.10 0.10 0.10 0.10 0.01 0.75 0.75 0.03 0.77 0.77

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 4.0 4.0 2.0 4.0 4.0

Lane Grp Cap (vph) 140 174 143 176 16 2576 1128 49 2639 1133

v/s Ratio Prot 0.01 0.01 0.00 0.12 c0.01 c0.52

v/s Ratio Perm 0.02 c0.02 0.01 0.02

v/c Ratio 0.16 0.07 0.22 0.13 0.31 0.16 0.01 0.49 0.67 0.03

Uniform Delay, d1 53.1 52.6 53.4 52.9 64.0 4.5 4.0 62.3 7.0 3.5

Progression Factor 1.00 1.00 1.00 1.00 0.86 0.63 0.64 1.00 1.00 1.00

Incremental Delay, d2 0.2 0.1 0.3 0.1 3.9 0.1 0.0 2.8 1.4 0.1

Delay (s) 53.3 52.6 53.7 53.1 58.7 3.0 2.5 65.1 8.4 3.5

Level of Service D D D D E A A E A A

Approach Delay (s) 53.0 53.3 3.6 9.1

Approach LOS D D A A

Intersection Summary

HCM Average Control Delay 10.2 HCM Level of Service B

HCM Volume to Capacity ratio 0.60

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 65.1% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 24 201 155 96 227 49 51 89 46 44 316 43

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 10 10 11 10 10 11 12 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.98 1.00 0.99 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.93 1.00 0.97 1.00 0.95 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1705 1571 1707 1683 1711 1749 1703 1823

Flt Permitted 0.55 1.00 0.41 1.00 0.17 1.00 0.59 1.00

Satd. Flow (perm) 986 1571 745 1683 302 1749 1053 1823

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 26 218 168 104 247 53 55 97 50 48 343 47

RTOR Reduction (vph) 0 18 0 0 5 0 0 17 0 0 5 0

Lane Group Flow (vph) 26 368 0 104 295 0 55 130 0 48 385 0

Confl. Peds. (#/hr) 3 4 4 3 1 3 3 1

Confl. Bikes (#/hr) 6 3 1

Bus Blockages (#/hr) 0 4 0 0 0 0 0 0 0 0 0 0

Turn Type pm+pt pm+pt pm+pt pm+pt

Protected Phases 5 2 1 6 7 4 3 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 70.2 67.2 77.4 70.8 36.2 32.2 36.2 32.2

Effective Green, g (s) 70.2 67.2 77.4 70.8 36.2 32.2 36.2 32.2

Actuated g/C Ratio 0.54 0.52 0.60 0.54 0.28 0.25 0.28 0.25

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 549 812 492 917 127 433 313 452

v/s Ratio Prot 0.00 c0.23 c0.01 c0.18 c0.01 0.07 0.00 c0.21

v/s Ratio Perm 0.02 0.11 0.11 0.04

v/c Ratio 0.05 0.45 0.21 0.32 0.43 0.30 0.15 0.85

Uniform Delay, d1 14.0 19.8 12.4 16.3 36.9 39.8 34.9 46.6

Progression Factor 0.55 0.42 1.00 1.00 1.13 1.09 1.00 1.00

Incremental Delay, d2 0.0 1.8 0.1 0.9 0.8 0.1 0.1 13.9

Delay (s) 7.7 10.2 12.5 17.3 42.6 43.5 35.0 60.6

Level of Service A B B B D D C E

Approach Delay (s) 10.0 16.0 43.2 57.8

Approach LOS B B D E

Intersection Summary

HCM Average Control Delay 30.7 HCM Level of Service C

HCM Volume to Capacity ratio 0.58

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 25.0

Intersection Capacity Utilization 65.6% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 1 0 0 185 2 72 0 153 114 212 345 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 0 0 201 2 78 0 166 124 230 375 0

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 1 282 290 605

Volume Left (vph) 1 201 0 230

Volume Right (vph) 0 78 124 0

Hadj (s) 0.23 0.01 -0.22 0.11

Departure Headway (s) 7.4 6.3 5.6 5.4

Degree Utilization, x 0.00 0.49 0.45 0.91

Capacity (veh/h) 431 548 624 656

Control Delay (s) 10.4 15.2 13.1 40.1

Approach Delay (s) 10.4 15.2 13.1 40.1

Approach LOS B C B E

Intersection Summary

Delay 27.5

HCM Level of Service D

Intersection Capacity Utilization 68.6% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 29 41 0 3 76 24 0 8 1 102 16 65

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 32 45 0 3 83 26 0 9 1 111 17 71

Pedestrians 1 4 2 1

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 0 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1279

pX, platoon unblocked

vC, conflicting volume 110 47 292 226 51 220 213 98

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 110 47 292 226 51 220 213 98

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 98 100 100 99 100 84 97 93

cM capacity (veh/h) 1479 1558 586 656 1012 710 667 957

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 76 112 10 199

Volume Left 32 3 0 111

Volume Right 0 26 1 71

cSH 1479 1558 683 777

Volume to Capacity 0.02 0.00 0.01 0.26

Queue Length 95th (ft) 2 0 1 25

Control Delay (s) 3.2 0.2 10.3 11.2

Lane LOS A A B B

Approach Delay (s) 3.2 0.2 10.3 11.2

Approach LOS B B

Intersection Summary

Average Delay 6.6

Intersection Capacity Utilization 34.5% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 22 12 113 16 11 12 13 655 6 2 1940 56

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 12 12 12 12 12

Total Lost time (s) 4.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.98 1.00 0.99 1.00 1.00 0.96 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.86 1.00 0.92 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1589 1379 1590 1482 1593 3185 1368 1593 3185 1378

Flt Permitted 0.64 1.00 0.47 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1064 1379 787 1482 1593 3185 1368 1593 3185 1378

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 24 13 123 17 12 13 14 712 7 2 2109 61

RTOR Reduction (vph) 0 114 0 0 12 0 0 0 2 0 0 11

Lane Group Flow (vph) 24 22 0 17 13 0 14 712 5 2 2109 50

Confl. Peds. (#/hr) 3 4 4 3 3 5 5 3

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 14.1 9.9 11.3 8.5 2.4 97.2 97.2 1.1 95.9 95.9

Effective Green, g (s) 14.1 9.9 11.3 8.5 2.4 97.2 97.2 1.1 95.9 95.9

Actuated g/C Ratio 0.11 0.08 0.09 0.07 0.02 0.75 0.75 0.01 0.74 0.74

Clearance Time (s) 4.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 2.0 3.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 132 105 86 97 29 2381 1023 13 2350 1017

v/s Ratio Prot c0.01 c0.02 0.00 0.01 c0.01 0.22 0.00 c0.66

v/s Ratio Perm 0.01 0.01 0.00 0.04

v/c Ratio 0.18 0.21 0.20 0.13 0.48 0.30 0.01 0.15 0.90 0.05

Uniform Delay, d1 52.5 56.4 54.8 57.3 63.2 5.3 4.2 64.0 13.2 4.6

Progression Factor 1.00 1.00 1.00 1.00 0.90 0.86 0.61 1.29 0.23 0.00

Incremental Delay, d2 0.7 0.4 1.1 0.2 4.4 0.3 0.0 0.2 0.6 0.0

Delay (s) 53.1 56.8 56.0 57.5 61.2 4.9 2.5 82.5 3.6 0.0

Level of Service D E E E E A A F A A

Approach Delay (s) 56.2 56.9 5.9 3.6

Approach LOS E E A A

Intersection Summary

HCM Average Control Delay 7.6 HCM Level of Service A

HCM Volume to Capacity ratio 0.78

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 14.0

Intersection Capacity Utilization 83.5% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 37 770 33 56 345 1 17 16 24 26 57 43

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 10 11 11 12 10 10 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 1.00 1.00 0.91 1.00 0.94

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1768 3368 1704 3420 1650 1566 1764 1733

Flt Permitted 0.53 1.00 0.32 1.00 0.69 1.00 0.73 1.00

Satd. Flow (perm) 983 3368 573 3420 1193 1566 1354 1733

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 40 837 36 61 375 1 18 17 26 28 62 47

RTOR Reduction (vph) 0 2 0 0 0 0 0 23 0 0 42 0

Lane Group Flow (vph) 40 871 0 61 376 0 18 20 0 28 67 0

Confl. Peds. (#/hr) 1 7 7 1 1 3 3 1

Bus Blockages (#/hr) 0 4 0 0 0 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 6 4 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 48.0 48.0 48.0 48.0 7.0 7.0 7.0 7.0

Effective Green, g (s) 48.0 48.0 48.0 48.0 7.0 7.0 7.0 7.0

Actuated g/C Ratio 0.74 0.74 0.74 0.74 0.11 0.11 0.11 0.11

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 726 2487 423 2526 128 169 146 187

v/s Ratio Prot c0.26 0.11 0.01 c0.04

v/s Ratio Perm 0.04 0.11 0.02 0.02

v/c Ratio 0.06 0.35 0.14 0.15 0.14 0.12 0.19 0.36

Uniform Delay, d1 2.3 3.0 2.5 2.5 26.3 26.2 26.4 26.9

Progression Factor 1.00 1.34 0.66 0.56 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.4 0.6 0.1 0.5 0.3 0.6 1.2

Delay (s) 2.5 4.4 2.2 1.5 26.8 26.5 27.1 28.1

Level of Service A A A A C C C C

Approach Delay (s) 4.3 1.6 26.6 27.9

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 6.5 HCM Level of Service A

HCM Volume to Capacity ratio 0.35

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 47.4% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 11 316 17 51 362 8 19 4 49 6 0 4

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.93 1.00 1.00 1.00 0.91 0.99

Flpb, ped/bikes 0.99 1.00 1.00 0.97 1.00 0.98 1.00 0.96

Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85 0.95

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.96 1.00 0.97

Satd. Flow (prot) 1745 1801 1467 1709 1793 1700 1441 1623

Flt Permitted 0.53 1.00 1.00 0.55 1.00 0.94 1.00 0.84

Satd. Flow (perm) 965 1801 1467 998 1793 1672 1441 1405

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 12 343 18 55 393 9 21 4 53 7 0 4

RTOR Reduction (vph) 0 0 4 0 0 0 0 0 50 0 4 0

Lane Group Flow (vph) 12 343 14 55 402 0 0 25 3 0 7 0

Confl. Peds. (#/hr) 12 27 27 12 16 35 35 16

Turn Type Perm Perm Perm Perm Perm Perm

Protected Phases 2 6 4 8

Permitted Phases 2 2 6 4 4 8

Actuated Green, G (s) 51.1 51.1 51.1 51.1 51.1 3.9 3.9 3.9

Effective Green, g (s) 51.1 51.1 51.1 51.1 51.1 3.9 3.9 3.9

Actuated g/C Ratio 0.79 0.79 0.79 0.79 0.79 0.06 0.06 0.06

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 759 1416 1153 785 1410 100 86 84

v/s Ratio Prot 0.19 c0.22

v/s Ratio Perm 0.01 0.01 0.06 c0.01 0.00 0.01

v/c Ratio 0.02 0.24 0.01 0.07 0.28 0.25 0.04 0.09

Uniform Delay, d1 1.5 1.8 1.5 1.6 1.9 29.2 28.8 28.9

Progression Factor 0.28 1.11 0.27 0.69 0.72 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.4 0.0 0.2 0.5 0.5 0.1 0.2

Delay (s) 0.5 2.4 0.4 1.3 1.9 29.6 28.8 29.0

Level of Service A A A A A C C C

Approach Delay (s) 2.3 1.8 29.1 29.0

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 4.6 HCM Level of Service A

HCM Volume to Capacity ratio 0.28

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 48.2% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 28 566 33 5 616 65 19 5 5 19 4 44

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.5 4.5

Lane Util. Factor 1.00 0.95 1.00 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 1.00 0.93 1.00 0.86

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1590 3046 1586 4346 1582 1489 1591 1372

Flt Permitted 0.35 1.00 0.40 1.00 0.87 1.00 0.78 1.00

Satd. Flow (perm) 582 3046 675 4346 1448 1489 1314 1372

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 30 615 36 5 670 71 21 5 5 21 4 48

RTOR Reduction (vph) 0 3 0 0 9 0 0 5 0 0 44 0

Lane Group Flow (vph) 30 648 0 5 732 0 21 5 0 21 8 0

Confl. Peds. (#/hr) 7 13 13 7 10 1 1 10

Turn Type pm+pt pm+pt Perm Perm

Protected Phases 5 2 1 6 4 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 46.7 44.2 44.1 42.9 4.6 4.6 5.1 5.1

Effective Green, g (s) 46.7 44.2 44.1 42.9 4.6 4.6 5.1 5.1

Actuated g/C Ratio 0.72 0.68 0.68 0.66 0.07 0.07 0.08 0.08

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.5 4.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 457 2071 475 2868 102 105 103 108

v/s Ratio Prot c0.00 c0.21 0.00 0.17 0.00 0.01

v/s Ratio Perm 0.04 0.01 0.01 c0.02

v/c Ratio 0.07 0.31 0.01 0.26 0.21 0.05 0.20 0.07

Uniform Delay, d1 2.6 4.2 3.4 4.5 28.5 28.2 28.0 27.8

Progression Factor 1.57 1.85 0.32 0.26 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.4 0.0 0.2 1.0 0.2 1.0 0.3

Delay (s) 4.2 8.2 1.1 1.4 29.5 28.4 29.0 28.0

Level of Service A A A A C C C C

Approach Delay (s) 8.0 1.4 29.1 28.3

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 6.2 HCM Level of Service A

HCM Volume to Capacity ratio 0.27

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 9.5

Intersection Capacity Utilization 45.8% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

64: PW 2nd Access Road & 116th Ave W 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 11 Synchro 7 -  Report

David Evans and Associates, Inc. Page 66

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 0 0 0 27 10 0

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 0 0 29 11 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 40 11 11

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 40 11 11

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 100 100

cM capacity (veh/h) 971 1070 1608

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 0 29 11

Volume Left 0 0 0

Volume Right 0 0 0

cSH 1700 1608 1700

Volume to Capacity 0.00 0.00 0.01

Queue Length 95th (ft) 0 0 0

Control Delay (s) 0.0 0.0 0.0

Lane LOS A

Approach Delay (s) 0.0 0.0 0.0

Approach LOS A

Intersection Summary

Average Delay 0.0

Intersection Capacity Utilization 6.7% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

1: Richmond Beach Dr & NW 196th St 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 12 Synchro 7 -  Report

David Evans and Associates, Inc. Page 1

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 310 5 4 204 3 2

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 337 5 4 222 3 2

Pedestrians 2 1

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 343 571 343

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 343 571 343

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 100 99 100

cM capacity (veh/h) 1215 480 698

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 342 226 5

Volume Left 0 4 3

Volume Right 5 0 2

cSH 1700 1215 549

Volume to Capacity 0.20 0.00 0.01

Queue Length 95th (ft) 0 0 1

Control Delay (s) 0.0 0.2 11.6

Lane LOS A B

Approach Delay (s) 0.0 0.2 11.6

Approach LOS B

Intersection Summary

Average Delay 0.2

Intersection Capacity Utilization 27.3% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

2: NW 195th Pl & Richmond Beach Dr 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 12 Synchro 7 -  Report

David Evans and Associates, Inc. Page 2

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 2 2 5 10 20 1

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 2 5 11 22 1

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 55 11 16

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 55 11 16

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 100 99

cM capacity (veh/h) 939 1070 1601

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 4 16 23

Volume Left 2 0 22

Volume Right 2 11 0

cSH 1001 1700 1601

Volume to Capacity 0.00 0.01 0.01

Queue Length 95th (ft) 0 0 1

Control Delay (s) 8.6 0.0 6.9

Lane LOS A A

Approach Delay (s) 8.6 0.0 6.9

Approach LOS A

Intersection Summary

Average Delay 4.5

Intersection Capacity Utilization 17.8% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

3: NW 196th St & 24th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 12 Synchro 7 -  Report

David Evans and Associates, Inc. Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 2 325 0 7 209 4 0 0 44 17 1 3

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 353 0 8 227 4 0 0 48 18 1 3

Pedestrians 2 4

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None TWLTL

Median storage veh) 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 232 353 606 604 357 654 602 231

vC1, stage 1 conf vol 358 358 245 245

vC2, stage 2 conf vol 248 247 409 358

vCu, unblocked vol 232 353 606 604 357 654 602 231

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s) 6.1 5.5 6.1 5.5

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 99 100 100 93 96 100 100

cM capacity (veh/h) 1336 1205 583 559 685 519 557 806

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total 355 8 232 48 23

Volume Left 2 8 0 0 18

Volume Right 0 0 4 48 3

cSH 1336 1205 1700 685 549

Volume to Capacity 0.00 0.01 0.14 0.07 0.04

Queue Length 95th (ft) 0 0 0 6 3

Control Delay (s) 0.1 8.0 0.0 10.7 11.8

Lane LOS A A B B

Approach Delay (s) 0.1 0.3 10.7 11.8

Approach LOS B B

Intersection Summary

Average Delay 1.3

Intersection Capacity Utilization 33.6% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

4: NW 196th St NW & 20th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 12 Synchro 7 -  Report

David Evans and Associates, Inc. Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 6 418 1 22 220 59 5 9 67 242 3 3

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 0.95 1.00 1.00

Frpb, ped/bikes 1.00 0.99 0.97 1.00

Flpb, ped/bikes 1.00 1.00 1.00 0.98

Frt 1.00 0.97 0.89 1.00

Flt Protected 1.00 1.00 1.00 0.95

Satd. Flow (prot) 3535 3399 1604 1741

Flt Permitted 1.00 1.00 0.98 0.75

Satd. Flow (perm) 3535 3399 1576 1371

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 7 454 1 24 239 64 5 10 73 263 3 3

RTOR Reduction (vph) 0 0 0 0 34 0 0 54 0 0 0 0

Lane Group Flow (vph) 0 462 0 0 293 0 0 34 0 0 269 0

Confl. Peds. (#/hr) 8 5 8 12 18 18

Turn Type Split Split Perm Perm

Protected Phases 2 2 6 6 8 4

Permitted Phases 8 4

Actuated Green, G (s) 25.4 11.2 18.4 18.4

Effective Green, g (s) 25.4 11.2 18.4 18.4

Actuated g/C Ratio 0.36 0.16 0.26 0.26

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1283 544 414 360

v/s Ratio Prot c0.13 c0.09

v/s Ratio Perm 0.02 c0.20

v/c Ratio 0.36 0.54 0.08 0.75

Uniform Delay, d1 16.3 27.0 19.4 23.7

Progression Factor 1.00 0.84 1.00 1.00

Incremental Delay, d2 0.8 0.9 0.1 8.2

Delay (s) 17.1 23.5 19.5 31.9

Level of Service B C B C

Approach Delay (s) 17.1 23.5 19.5 31.9

Approach LOS B C B C

Intersection Summary

HCM Average Control Delay 22.6 HCM Level of Service C

HCM Volume to Capacity ratio 0.53

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 54.2% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

4: NW 196th St NW & 20th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 12 Synchro 7 -  Report

David Evans and Associates, Inc. Page 5

Movement NER2

Lane Configurations

Volume (vph) 0

Ideal Flow (vphpl) 1900

Total Lost time (s)

Lane Util. Factor

Frpb, ped/bikes

Flpb, ped/bikes

Frt

Flt Protected

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Peak-hour factor, PHF 0.92

Adj. Flow (vph) 0

RTOR Reduction (vph) 0

Lane Group Flow (vph) 0

Confl. Peds. (#/hr)

Turn Type Free

Protected Phases

Permitted Phases Free

Actuated Green, G (s)

Effective Green, g (s)

Actuated g/C Ratio

Clearance Time (s)

Vehicle Extension (s)

Lane Grp Cap (vph)

v/s Ratio Prot

v/s Ratio Perm

v/c Ratio

Uniform Delay, d1

Progression Factor

Incremental Delay, d2

Delay (s)

Level of Service

Approach Delay (s)

Approach LOS

Intersection Summary



HCM Signalized Intersection Capacity Analysis

5: NW 195th St & 15th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 12 Synchro 7 -  Report

David Evans and Associates, Inc. Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 15 713 0 0 313 25 0 0 0 69 0 42

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 0.95 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 0.99 0.95

Flt Protected 1.00 1.00 0.97

Satd. Flow (prot) 3536 3494 1714

Flt Permitted 1.00 1.00 0.81

Satd. Flow (perm) 3536 3494 1433

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 16 775 0 0 340 27 0 0 0 75 0 46

RTOR Reduction (vph) 0 0 0 0 4 0 0 0 0 0 18 0

Lane Group Flow (vph) 0 791 0 0 363 0 0 0 0 0 103 0

Confl. Peds. (#/hr) 1 1

Turn Type Split Split Perm Perm

Protected Phases 2 2 6 6 8 4

Permitted Phases 8 4

Actuated Green, G (s) 89.9 19.8 15.3

Effective Green, g (s) 89.9 19.8 15.3

Actuated g/C Ratio 0.64 0.14 0.11

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0

Lane Grp Cap (vph) 2271 494 157

v/s Ratio Prot c0.22 c0.10

v/s Ratio Perm c0.07

v/c Ratio 0.35 0.73 0.66

Uniform Delay, d1 11.5 57.6 59.8

Progression Factor 0.58 0.20 1.00

Incremental Delay, d2 0.4 5.2 9.5

Delay (s) 7.1 17.0 69.4

Level of Service A B E

Approach Delay (s) 7.1 17.0 0.0 69.4

Approach LOS A B A E

Intersection Summary

HCM Average Control Delay 15.8 HCM Level of Service B

HCM Volume to Capacity ratio 0.45

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 45.1% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

6: N Richmond Beach Rd & 15th Drwy 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 12 Synchro 7 -  Report

David Evans and Associates, Inc. Page 7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 2 740 33 23 296 2 43 1 33 1 1 3

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 0.95 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00

Frt 0.99 1.00 0.94 0.92

Flt Protected 1.00 1.00 0.97 0.99

Satd. Flow (prot) 3511 3522 1697 1672

Flt Permitted 1.00 1.00 0.82 0.97

Satd. Flow (perm) 3511 3522 1437 1632

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 2 804 36 25 322 2 47 1 36 1 1 3

RTOR Reduction (vph) 0 1 0 0 0 0 0 22 0 0 3 0

Lane Group Flow (vph) 0 841 0 0 349 0 0 62 0 0 2 0

Confl. Peds. (#/hr) 12 3 3 12 5 5

Turn Type Split Split Perm Perm

Protected Phases 2 2 6 6 8 4

Permitted Phases 8 4

Actuated Green, G (s) 94.6 19.2 11.2 11.2

Effective Green, g (s) 94.6 19.2 11.2 11.2

Actuated g/C Ratio 0.68 0.14 0.08 0.08

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 2372 483 115 131

v/s Ratio Prot c0.24 c0.10

v/s Ratio Perm c0.04 0.00

v/c Ratio 0.35 0.72 0.54 0.02

Uniform Delay, d1 9.7 57.8 61.9 59.3

Progression Factor 0.22 0.77 1.00 1.00

Incremental Delay, d2 0.4 5.2 4.8 0.1

Delay (s) 2.5 49.9 66.7 59.4

Level of Service A D E E

Approach Delay (s) 2.5 49.9 66.7 59.4

Approach LOS A D E E

Intersection Summary

HCM Average Control Delay 19.9 HCM Level of Service B

HCM Volume to Capacity ratio 0.43

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 44.5% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

7: NW 190th St & N Richmond Beach Rd 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 12 Synchro 7 -  Report

David Evans and Associates, Inc. Page 8

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 0 36 332 2 0 793

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 39 361 2 0 862

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1289

pX, platoon unblocked

vC, conflicting volume 794 183 364

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 794 183 364

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 95 100

cM capacity (veh/h) 325 828 1190

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2

Volume Total 39 241 122 431 431

Volume Left 0 0 0 0 0

Volume Right 39 0 2 0 0

cSH 828 1700 1700 1700 1700

Volume to Capacity 0.05 0.14 0.07 0.25 0.25

Queue Length 95th (ft) 4 0 0 0 0

Control Delay (s) 9.6 0.0 0.0 0.0 0.0

Lane LOS A

Approach Delay (s) 9.6 0.0 0.0

Approach LOS A

Intersection Summary

Average Delay 0.3

Intersection Capacity Utilization 25.3% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

8: N Richmond Beach Rd & 8th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 12 Synchro 7 -  Report

David Evans and Associates, Inc. Page 9

Movement EBL EBT EBR EBR2 WBL2 WBL WBT WBR NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 97 619 44 2 21 13 282 48 2 25 64 23

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 12 12 12 11 11 10 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.98 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1711 3496 1711 3206 1711 1721

Flt Permitted 0.54 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 967 3496 1711 3206 1711 1721

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 105 673 48 2 23 14 307 52 2 27 70 25

RTOR Reduction (vph) 0 0 0 0 0 0 7 0 0 0 10 0

Lane Group Flow (vph) 105 723 0 0 0 37 352 0 0 29 85 0

Confl. Peds. (#/hr) 2 2 3

Confl. Bikes (#/hr) 1 1

Bus Blockages (#/hr) 0 0 0 0 0 0 4 0 0 0 0 0

Turn Type Perm Prot Prot Split Split

Protected Phases 2 1 1 6 4 4 4

Permitted Phases 2

Actuated Green, G (s) 70.8 70.8 6.6 82.4 11.7 11.7

Effective Green, g (s) 70.8 70.8 6.6 82.4 11.7 11.7

Actuated g/C Ratio 0.51 0.51 0.05 0.59 0.08 0.08

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.5 2.0 2.0 2.5 2.5

Lane Grp Cap (vph) 489 1768 81 1887 143 144

v/s Ratio Prot c0.21 c0.02 0.11 0.02 c0.05

v/s Ratio Perm 0.11

v/c Ratio 0.21 0.41 0.46 0.19 0.20 0.59

Uniform Delay, d1 19.2 21.6 65.0 13.3 59.8 61.8

Progression Factor 0.78 0.79 0.92 0.47 1.00 1.00

Incremental Delay, d2 1.0 0.7 1.3 0.2 0.5 5.0

Delay (s) 16.0 17.6 60.7 6.5 60.3 66.9

Level of Service B B E A E E

Approach Delay (s) 17.4 11.6 65.3

Approach LOS B B E

Intersection Summary

HCM Average Control Delay 30.9 HCM Level of Service C

HCM Volume to Capacity ratio 0.50

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 25.0

Intersection Capacity Utilization 62.3% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

8: N Richmond Beach Rd & 8th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 12 Synchro 7 -  Report

David Evans and Associates, Inc. Page 10

Movement SBL SBT SBR SBR2 NEL NER NER2

Lane Configurations

Volume (vph) 139 127 9 23 24 27 2

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 12 12 12

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 0.97 0.93

Flt Protected 0.95 1.00 0.98

Satd. Flow (prot) 1711 1727 1629

Flt Permitted 0.95 1.00 0.98

Satd. Flow (perm) 1711 1727 1629

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 151 138 10 25 26 29 2

RTOR Reduction (vph) 0 4 0 0 0 0 0

Lane Group Flow (vph) 151 169 0 0 57 0 0

Confl. Peds. (#/hr) 3 3 2

Confl. Bikes (#/hr) 1 1

Bus Blockages (#/hr) 0 2 0 0 0 0 0

Turn Type Split

Protected Phases 7 7 3

Permitted Phases

Actuated Green, G (s) 18.0 18.0 7.9

Effective Green, g (s) 18.0 18.0 7.9

Actuated g/C Ratio 0.13 0.13 0.06

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0

Lane Grp Cap (vph) 220 222 92

v/s Ratio Prot 0.09 c0.10 c0.03

v/s Ratio Perm

v/c Ratio 0.69 0.76 0.62

Uniform Delay, d1 58.3 58.9 64.6

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 6.9 12.4 8.4

Delay (s) 65.2 71.3 73.0

Level of Service E E E

Approach Delay (s) 68.5 73.0

Approach LOS E E

Intersection Summary



HCM Signalized Intersection Capacity Analysis

9: N Richmond Beach Rd & 3rd Ave NW 3/29/2016
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 20 818 3 10 343 38 9 23 17 98 14 71

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 11 11 10 10 11 10 10 10

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 0.98

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.94 1.00 0.87

Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 3388 3332 1638 1619 1646 1492

Flt Permitted 1.00 1.00 0.70 1.00 0.73 1.00

Satd. Flow (perm) 3388 3332 1203 1619 1263 1492

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 22 889 3 11 373 41 10 25 18 107 15 77

RTOR Reduction (vph) 0 0 0 0 12 0 0 15 0 0 0 0

Lane Group Flow (vph) 0 914 0 0 413 0 10 28 0 107 92 0

Confl. Peds. (#/hr) 2 7 7 2 7 3 3 7

Confl. Bikes (#/hr) 1 1 1

Bus Blockages (#/hr) 0 4 0 0 4 0 0 0 0 0 0 0

Turn Type Split Split Perm Perm

Protected Phases 2 2 6 6 4 4

Permitted Phases 4 4

Actuated Green, G (s) 32.6 12.5 9.9 9.9 9.9 9.9

Effective Green, g (s) 32.6 12.5 9.9 9.9 9.9 9.9

Actuated g/C Ratio 0.47 0.18 0.14 0.14 0.14 0.14

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1578 595 170 229 179 211

v/s Ratio Prot c0.27 c0.12 0.02 0.06

v/s Ratio Perm 0.01 c0.08

v/c Ratio 0.58 0.69 0.06 0.12 0.60 0.44

Uniform Delay, d1 13.7 27.0 26.0 26.2 28.2 27.5

Progression Factor 0.97 1.24 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.5 2.8 0.1 0.2 5.3 1.4

Delay (s) 14.7 36.3 26.2 26.5 33.5 28.9

Level of Service B D C C C C

Approach Delay (s) 14.7 36.3 26.4 31.4

Approach LOS B D C C

Intersection Summary

HCM Average Control Delay 23.0 HCM Level of Service C

HCM Volume to Capacity ratio 0.61

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 57.7% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

10: N Richmond Beach Rd & Dayton Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 12 Synchro 7 -  Report

David Evans and Associates, Inc. Page 12

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 722 227 42 302 85 79

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 11 11 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 1.00 0.95 0.97

Frpb, ped/bikes 0.99 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.96 1.00 1.00 0.93

Flt Protected 1.00 0.95 1.00 0.97

Satd. Flow (prot) 3278 1770 3421 3227

Flt Permitted 1.00 0.95 1.00 0.97

Satd. Flow (perm) 3278 1770 3421 3227

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 785 247 46 328 92 86

RTOR Reduction (vph) 29 0 0 0 75 0

Lane Group Flow (vph) 1003 0 46 328 103 0

Confl. Peds. (#/hr) 2 2

Confl. Bikes (#/hr) 2 2

Turn Type Prot

Protected Phases 2 1 6 4

Permitted Phases

Actuated Green, G (s) 42.2 3.9 51.1 8.9

Effective Green, g (s) 42.2 3.9 51.1 8.9

Actuated g/C Ratio 0.60 0.06 0.73 0.13

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1976 99 2497 410

v/s Ratio Prot c0.31 c0.03 0.10 c0.03

v/s Ratio Perm

v/c Ratio 0.51 0.46 0.13 0.25

Uniform Delay, d1 8.0 32.0 2.8 27.5

Progression Factor 0.20 1.28 0.32 1.00

Incremental Delay, d2 0.8 1.2 0.1 0.1

Delay (s) 2.4 42.1 1.0 27.7

Level of Service A D A C

Approach Delay (s) 2.4 6.1 27.7

Approach LOS A A C

Intersection Summary

HCM Average Control Delay 6.1 HCM Level of Service A

HCM Volume to Capacity ratio 0.46

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 48.2% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

11: N Richmond Beach Rd & Fremont Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 12 Synchro 7 -  Report

David Evans and Associates, Inc. Page 13

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 23 690 86 22 276 23 47 69 21 42 145 22

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 12 11 11 11 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.99 1.00 0.96 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1711 3354 1770 3348 1711 1727 1711 1760

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1711 3354 1770 3348 1711 1727 1711 1760

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 25 750 93 24 300 25 51 75 23 46 158 24

RTOR Reduction (vph) 0 4 0 0 3 0 0 9 0 0 0 0

Lane Group Flow (vph) 25 839 0 24 322 0 51 89 0 46 182 0

Confl. Peds. (#/hr) 1 2 2 1 1 5 5 1

Confl. Bikes (#/hr) 2 1 4

Bus Blockages (#/hr) 0 0 0 0 4 0 0 0 0 0 0 0

Turn Type Prot Prot Split Split

Protected Phases 1 6 5 2 3 3 4 4

Permitted Phases

Actuated Green, G (s) 4.6 85.0 4.5 84.9 11.6 11.6 18.9 18.9

Effective Green, g (s) 4.6 85.0 4.5 84.9 11.6 11.6 18.9 18.9

Actuated g/C Ratio 0.03 0.61 0.03 0.61 0.08 0.08 0.13 0.13

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.0 2.5 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 56 2036 57 2030 142 143 231 238

v/s Ratio Prot c0.01 c0.25 0.01 0.10 0.03 c0.05 0.03 c0.10

v/s Ratio Perm

v/c Ratio 0.45 0.41 0.42 0.16 0.36 0.62 0.20 0.76

Uniform Delay, d1 66.5 14.4 66.5 12.0 60.7 62.1 53.8 58.4

Progression Factor 0.86 0.60 0.75 1.36 0.81 0.81 1.00 1.00

Incremental Delay, d2 3.7 0.6 3.6 0.2 0.6 5.9 0.2 12.3

Delay (s) 60.9 9.2 53.2 16.4 49.8 56.0 54.0 70.7

Level of Service E A D B D E D E

Approach Delay (s) 10.7 19.0 53.9 67.4

Approach LOS B B D E

Intersection Summary

HCM Average Control Delay 24.6 HCM Level of Service C

HCM Volume to Capacity ratio 0.47

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 47.8% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

12: 244th St SW & 100th Ave W 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 12 Synchro 7 -  Report

David Evans and Associates, Inc. Page 14

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 2 4 4 54 3 4 1 127 90 8 294 1

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 4 4 59 3 4 1 138 98 9 320 1

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 533 576 320 533 527 187 321 236

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 533 576 320 533 527 187 321 236

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 99 99 87 99 99 100 99

cM capacity (veh/h) 450 425 721 449 453 855 1239 1331

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 11 66 237 329

Volume Left 2 59 1 9

Volume Right 4 4 98 1

cSH 515 463 1239 1331

Volume to Capacity 0.02 0.14 0.00 0.01

Queue Length 95th (ft) 2 12 0 0

Control Delay (s) 12.1 14.1 0.0 0.3

Lane LOS B B A A

Approach Delay (s) 12.1 14.1 0.0 0.3

Approach LOS B B

Intersection Summary

Average Delay 1.8

Intersection Capacity Utilization 37.9% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

13: 244th St SW & Firdale Ave 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 12 Synchro 7 -  Report

David Evans and Associates, Inc. Page 15

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 2 115 44 178 334 2

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 125 48 193 363 2

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 653 364 365

vC1, stage 1 conf vol 364

vC2, stage 2 conf vol 289

vCu, unblocked vol 653 364 365

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s) 5.4

tF (s) 3.5 3.3 2.2

p0 queue free % 100 82 96

cM capacity (veh/h) 601 681 1193

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 127 241 365

Volume Left 2 48 0

Volume Right 125 0 2

cSH 679 1193 1700

Volume to Capacity 0.19 0.04 0.21

Queue Length 95th (ft) 17 3 0

Control Delay (s) 11.5 1.9 0.0

Lane LOS B A

Approach Delay (s) 11.5 1.9 0.0

Approach LOS B

Intersection Summary

Average Delay 2.6

Intersection Capacity Utilization 46.7% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

14: 244th St SW & 3rd Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 12 Synchro 7 -  Report

David Evans and Associates, Inc. Page 16

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 8 405 166 99 184 9 96 6 48 15 2 3

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 9 440 180 108 200 10 104 7 52 16 2 3

Pedestrians 1 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 212 621 968 975 530 935 1060 208

vC1, stage 1 conf vol 548 548 422 422

vC2, stage 2 conf vol 421 427 513 638

vCu, unblocked vol 212 621 968 975 530 935 1060 208

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s) 6.1 5.5 6.1 5.5

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 99 89 74 98 90 95 99 100

cM capacity (veh/h) 1356 960 409 405 549 341 329 830

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 9 621 108 210 163 22

Volume Left 9 0 108 0 104 16

Volume Right 0 180 0 10 52 3

cSH 1356 1700 960 1700 445 372

Volume to Capacity 0.01 0.37 0.11 0.12 0.37 0.06

Queue Length 95th (ft) 0 0 9 0 41 5

Control Delay (s) 7.7 0.0 9.2 0.0 17.7 15.3

Lane LOS A A C C

Approach Delay (s) 0.1 3.1 17.7 15.3

Approach LOS C C

Intersection Summary

Average Delay 3.8

Intersection Capacity Utilization 56.1% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

15: 244th St SW & Fremont Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 12 Synchro 7 -  Report

David Evans and Associates, Inc. Page 17

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 124 460 278 271 24 118

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 135 500 302 295 26 128

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 1257

pX, platoon unblocked

vC, conflicting volume 635 1285 385

vC1, stage 1 conf vol 385

vC2, stage 2 conf vol 900

vCu, unblocked vol 635 1285 385

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s) 5.4

tF (s) 2.2 3.5 3.3

p0 queue free % 68 90 81

cM capacity (veh/h) 948 257 663

Direction, Lane # EB 1 WB 1 WB 2 NB 1

Volume Total 635 302 295 154

Volume Left 0 302 0 26

Volume Right 500 0 0 128

cSH 1700 948 1700 523

Volume to Capacity 0.37 0.32 0.17 0.30

Queue Length 95th (ft) 0 34 0 31

Control Delay (s) 0.0 10.6 0.0 14.7

Lane LOS B B

Approach Delay (s) 0.0 5.3 14.7

Approach LOS B

Intersection Summary

Average Delay 3.9

Intersection Capacity Utilization 68.9% ICU Level of Service C

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

16: N 175th St & 6th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 12 Synchro 7 -  Report
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 13 77 33 54 348 10

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 14 84 36 59 378 11

Pedestrians 2

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 95 177 67

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 95 177 67

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 99 53 99

cM capacity (veh/h) 1499 805 995

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 98 95 389

Volume Left 14 0 378

Volume Right 0 59 11

cSH 1499 1700 809

Volume to Capacity 0.01 0.06 0.48

Queue Length 95th (ft) 1 0 66

Control Delay (s) 1.1 0.0 13.5

Lane LOS A B

Approach Delay (s) 1.1 0.0 13.5

Approach LOS B

Intersection Summary

Average Delay 9.2

Intersection Capacity Utilization 38.0% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

17: St Luke Pl N & Dayton Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 12 Synchro 7 -  Report
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 32 83 67 135 446 121

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 35 90 73 147 485 132

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 843 551 485

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 843 551 485

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 89 83 93

cM capacity (veh/h) 311 534 1078

Direction, Lane # EB 1 EB 2 NB 1 SB 1

Volume Total 35 90 220 616

Volume Left 35 0 73 0

Volume Right 0 90 0 132

cSH 311 534 1078 1700

Volume to Capacity 0.11 0.17 0.07 0.36

Queue Length 95th (ft) 9 15 5 0

Control Delay (s) 18.0 13.1 3.3 0.0

Lane LOS C B A

Approach Delay (s) 14.5 3.3 0.0

Approach LOS B

Intersection Summary

Average Delay 2.6

Intersection Capacity Utilization 55.0% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

18: N 175th St & Fremont Ave N 3/29/2016
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 1 4 0 76 2 44 1 64 102 101 164 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 11 12 12 12 12 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 0.98 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.86 1.00 0.85 1.00

Flt Protected 0.99 0.95 1.00 1.00 1.00 0.98

Satd. Flow (prot) 1842 1707 1554 1861 1551 1823

Flt Permitted 0.98 0.75 1.00 1.00 1.00 0.84

Satd. Flow (perm) 1832 1356 1554 1855 1551 1569

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 1 4 0 83 2 48 1 70 111 110 178 1

RTOR Reduction (vph) 0 0 0 0 19 0 0 0 83 0 0 0

Lane Group Flow (vph) 0 5 0 83 31 0 0 71 28 0 289 0

Confl. Peds. (#/hr) 3 1 1 3 3 5 5 3

Confl. Bikes (#/hr) 1 2 5

Turn Type Perm Perm Perm Perm Perm

Protected Phases 2 2 5 5

Permitted Phases 2 2 5 5 5

Actuated Green, G (s) 42.3 42.3 42.3 17.7 17.7 17.7

Effective Green, g (s) 42.3 42.3 42.3 17.7 17.7 17.7

Actuated g/C Ratio 0.60 0.60 0.60 0.25 0.25 0.25

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1107 819 939 469 392 397

v/s Ratio Prot 0.02

v/s Ratio Perm 0.00 c0.06 0.04 0.02 c0.18

v/c Ratio 0.00 0.10 0.03 0.15 0.07 0.73

Uniform Delay, d1 5.5 5.8 5.6 20.3 19.9 23.9

Progression Factor 1.00 0.25 0.11 1.00 1.00 1.02

Incremental Delay, d2 0.0 0.2 0.1 0.1 0.0 5.2

Delay (s) 5.5 1.7 0.7 20.4 19.9 29.7

Level of Service A A A C B C

Approach Delay (s) 5.5 1.3 20.1 29.7

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 20.4 HCM Level of Service C

HCM Volume to Capacity ratio 0.29

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 48.8% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 23 518 33 99 496 120 24 94 114 316 266 38

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 11 12 11 12 11 10 11 12 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 0.91 0.91

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.93 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.97 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 0.99

Satd. Flow (prot) 1770 3381 1770 3288 1711 1739 1426 1610 3185

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 0.99

Satd. Flow (perm) 1770 3381 1770 3288 1711 1739 1426 1610 3185

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 25 563 36 108 539 130 26 102 124 343 289 41

RTOR Reduction (vph) 0 3 0 0 12 0 0 0 110 0 6 0

Lane Group Flow (vph) 25 596 0 108 657 0 26 102 14 223 444 0

Confl. Peds. (#/hr) 10 18 18 10 2 26 26 2

Confl. Bikes (#/hr) 1 3 1

Turn Type Prot Prot Split Perm Split

Protected Phases 5 2 1 6 4 4 3 3

Permitted Phases 4

Actuated Green, G (s) 3.6 65.7 12.9 75.0 16.1 16.1 16.1 25.3 25.3

Effective Green, g (s) 3.6 65.7 12.9 75.0 16.1 16.1 16.1 25.3 25.3

Actuated g/C Ratio 0.03 0.47 0.09 0.54 0.12 0.12 0.12 0.18 0.18

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 46 1587 163 1761 197 200 164 291 576

v/s Ratio Prot 0.01 0.18 c0.06 c0.20 0.02 c0.06 0.14 c0.14

v/s Ratio Perm 0.01

v/c Ratio 0.54 0.38 0.66 0.37 0.13 0.51 0.09 0.77 0.77

Uniform Delay, d1 67.4 23.9 61.4 18.9 55.7 58.2 55.4 54.5 54.6

Progression Factor 1.24 0.32 1.40 0.37 1.00 1.00 1.00 0.90 0.90

Incremental Delay, d2 6.7 0.7 5.2 0.4 0.1 0.9 0.1 8.5 4.7

Delay (s) 90.2 8.4 91.0 7.5 55.8 59.2 55.5 57.4 53.7

Level of Service F A F A E E E E D

Approach Delay (s) 11.6 19.1 57.0 54.9

Approach LOS B B E D

Intersection Summary

HCM Average Control Delay 31.6 HCM Level of Service C

HCM Volume to Capacity ratio 0.49

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 57.3% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

20: Carlyle Hall Rd & Dayton Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 12 Synchro 7 -  Report

David Evans and Associates, Inc. Page 22

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 22 84 161 62 58 8 15 199 14 4 455 99

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 24 91 175 67 63 9 16 216 15 4 495 108

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 290 139 248 607

Volume Left (vph) 24 67 16 4

Volume Right (vph) 175 9 15 108

Hadj (s) -0.31 0.09 0.01 -0.07

Departure Headway (s) 6.6 7.5 6.7 5.9

Degree Utilization, x 0.53 0.29 0.46 1.00

Capacity (veh/h) 524 451 510 599

Control Delay (s) 17.0 13.5 15.3 59.8

Approach Delay (s) 17.0 13.5 15.3 59.8

Approach LOS C B C F

Intersection Summary

Delay 36.5

HCM Level of Service E

Intersection Capacity Utilization 62.3% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 11 196 484 102 188 45

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 12 213 526 111 204 49

Pedestrians 4 5 2

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1398 238 257

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1398 238 257

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 87 73 60

cM capacity (veh/h) 92 795 1303

Direction, Lane # EB 1 EB 2 NB 1 SB 1

Volume Total 12 213 637 253

Volume Left 12 0 526 0

Volume Right 0 213 0 49

cSH 92 795 1303 1700

Volume to Capacity 0.13 0.27 0.40 0.15

Queue Length 95th (ft) 11 27 50 0

Control Delay (s) 49.9 11.2 8.7 0.0

Lane LOS E B A

Approach Delay (s) 13.2 8.7 0.0

Approach LOS B

Intersection Summary

Average Delay 7.6

Intersection Capacity Utilization 59.8% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 24 60 16 7 69 287 21 238 12 107 215 44

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 26 65 17 8 75 312 23 259 13 116 234 48

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 109 83 312 295 398

Volume Left (vph) 26 8 0 23 116

Volume Right (vph) 17 0 312 13 48

Hadj (s) -0.01 0.08 -0.67 0.02 0.02

Departure Headway (s) 7.1 7.0 6.2 6.3 6.1

Degree Utilization, x 0.21 0.16 0.54 0.51 0.67

Capacity (veh/h) 422 482 537 532 558

Control Delay (s) 12.0 10.1 15.0 15.7 20.5

Approach Delay (s) 12.0 13.9 15.7 20.5

Approach LOS B B C C

Intersection Summary

Delay 16.4

HCM Level of Service C

Intersection Capacity Utilization 57.0% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 9 125 5 37 285 20 8 121 13 48 390 21

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 11 11 11 12 11 11 12 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98 1.00 1.00

Flpb, ped/bikes 0.99 1.00 0.97 1.00 1.00 1.00 1.00 0.99 1.00

Frt 1.00 0.99 1.00 0.99 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1757 1849 1659 1779 1766 1801 1502 1761 1784

Flt Permitted 0.34 1.00 0.67 1.00 0.45 1.00 1.00 0.67 1.00

Satd. Flow (perm) 637 1849 1165 1779 845 1801 1502 1246 1784

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 10 136 5 40 310 22 9 132 14 52 424 23

RTOR Reduction (vph) 0 2 0 0 4 0 0 0 6 0 2 0

Lane Group Flow (vph) 10 139 0 40 328 0 9 132 8 52 445 0

Confl. Peds. (#/hr) 7 18 18 7 2 5 5 2

Confl. Bikes (#/hr) 2 1

Turn Type Perm Perm Perm Perm Perm

Protected Phases 4 4 2 2

Permitted Phases 4 4 2 2 2

Actuated Green, G (s) 17.7 17.7 17.7 17.7 42.3 42.3 42.3 42.3 42.3

Effective Green, g (s) 17.7 17.7 17.7 17.7 42.3 42.3 42.3 42.3 42.3

Actuated g/C Ratio 0.25 0.25 0.25 0.25 0.60 0.60 0.60 0.60 0.60

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 161 468 295 450 511 1088 908 753 1078

v/s Ratio Prot 0.08 c0.18 0.07 c0.25

v/s Ratio Perm 0.02 0.03 0.01 0.01 0.04

v/c Ratio 0.06 0.30 0.14 0.73 0.02 0.12 0.01 0.07 0.41

Uniform Delay, d1 19.8 21.1 20.2 23.9 5.5 5.9 5.5 5.7 7.3

Progression Factor 1.00 1.00 0.60 0.84 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.1 0.1 4.0 0.1 0.2 0.0 0.2 1.2

Delay (s) 19.9 21.3 12.2 24.1 5.6 6.1 5.5 5.9 8.5

Level of Service B C B C A A A A A

Approach Delay (s) 21.2 22.8 6.1 8.2

Approach LOS C C A A

Intersection Summary

HCM Average Control Delay 14.2 HCM Level of Service B

HCM Volume to Capacity ratio 0.51

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 63.1% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 2 38 7 130 40 8 14 4 211 3 336 21

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00 1.00 0.95 0.95 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.86 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 0.97 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 1676 1425 1513 1551 1393 1589 1362 1354 1593 3185 1392

Flt Permitted 0.95 1.00 1.00 0.95 0.97 1.00 0.53 1.00 1.00 0.68 1.00 1.00

Satd. Flow (perm) 1593 1676 1425 1513 1551 1393 894 1362 1354 1138 3185 1392

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 2 41 8 141 43 9 15 4 229 3 365 23

RTOR Reduction (vph) 0 0 8 0 0 0 0 29 30 0 0 6

Lane Group Flow (vph) 2 41 0 92 92 9 15 87 87 3 365 17

Confl. Peds. (#/hr) 5 5 1 1

Turn Type Split Perm Split Free Perm Prot Perm Perm

Protected Phases 8 8 7 7 2 2 6

Permitted Phases 8 Free 2 6 6

Actuated Green, G (s) 8.1 8.1 8.1 13.0 13.0 140.0 103.9 103.9 103.9 103.9 103.9 103.9

Effective Green, g (s) 8.1 8.1 8.1 13.0 13.0 140.0 103.9 103.9 103.9 103.9 103.9 103.9

Actuated g/C Ratio 0.06 0.06 0.06 0.09 0.09 1.00 0.74 0.74 0.74 0.74 0.74 0.74

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.5 3.5 3.5 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 92 97 82 140 144 1393 663 1011 1005 845 2364 1033

v/s Ratio Prot 0.00 c0.02 c0.06 0.06 0.06 0.06 c0.11

v/s Ratio Perm 0.00 0.01 0.02 0.00 0.01

v/c Ratio 0.02 0.42 0.01 0.66 0.64 0.01 0.02 0.09 0.09 0.00 0.15 0.02

Uniform Delay, d1 62.2 63.7 62.2 61.3 61.2 0.0 4.7 5.0 5.0 4.7 5.3 4.7

Progression Factor 1.00 1.00 1.00 0.39 0.39 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 3.5 0.0 8.1 6.6 0.0 0.1 0.2 0.2 0.0 0.1 0.0

Delay (s) 62.3 67.2 62.2 32.0 30.4 0.0 4.8 5.1 5.1 4.7 5.4 4.7

Level of Service E E E C C A A A A A A A

Approach Delay (s) 66.2 29.7 5.1 5.4

Approach LOS E C A A

Intersection Summary

HCM Average Control Delay 14.1 HCM Level of Service B

HCM Volume to Capacity ratio 0.22

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 41.0% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 240 181 4 191 101 111 6 403 160 185 950 297

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.96 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 1856 1763 1863 1583 1769 3374 1770 3377

Flt Permitted 0.45 1.00 0.33 1.00 1.00 0.18 1.00 0.31 1.00

Satd. Flow (perm) 844 1856 621 1863 1583 330 3374 572 3377

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 261 197 4 208 110 121 7 438 174 201 1033 323

RTOR Reduction (vph) 0 1 0 0 0 107 0 30 0 0 17 0

Lane Group Flow (vph) 261 200 0 208 110 14 7 582 0 201 1339 0

Confl. Peds. (#/hr) 9 9 6 1 1 6

Turn Type pm+pt pm+pt Perm pm+pt pm+pt

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 8 2 6

Actuated Green, G (s) 39.2 19.3 33.2 16.3 16.3 61.1 60.1 90.3 84.8

Effective Green, g (s) 39.2 19.3 33.2 16.3 16.3 61.1 60.1 90.3 84.8

Actuated g/C Ratio 0.28 0.14 0.24 0.12 0.12 0.44 0.43 0.64 0.61

Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 1.0 3.0 1.0 3.0

Lane Grp Cap (vph) 368 256 285 217 184 154 1448 589 2045

v/s Ratio Prot c0.10 c0.11 0.09 0.06 0.00 0.17 c0.06 c0.40

v/s Ratio Perm 0.10 0.08 0.01 0.02 0.16

v/c Ratio 0.71 0.78 0.73 0.51 0.08 0.05 0.40 0.34 0.65

Uniform Delay, d1 42.8 58.3 46.4 58.1 55.1 22.5 27.6 11.4 18.0

Progression Factor 1.00 1.00 0.57 0.59 0.98 1.00 1.00 1.00 1.00

Incremental Delay, d2 5.1 13.3 7.4 0.6 0.1 0.0 0.8 1.6 1.7

Delay (s) 47.8 71.6 33.7 34.7 54.2 22.5 28.4 13.0 19.7

Level of Service D E C C D C C B B

Approach Delay (s) 58.2 39.6 28.3 18.8

Approach LOS E D C B

Intersection Summary

HCM Average Control Delay 29.6 HCM Level of Service C

HCM Volume to Capacity ratio 0.70

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 77.2% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 268 527 66 2 853 197 283 262 306 32 127 273

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.1 5.5 5.5 5.5 5.1 5.1 5.5 5.1 5.1 5.5

Lane Util. Factor 1.00 0.95 1.00 0.95 0.91 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 1.00 0.99 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 0.97 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 1.00 0.95 0.99 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3539 1533 3439 1610 3342 1560 1770 1863 1583

Flt Permitted 0.11 1.00 1.00 0.95 0.95 0.99 1.00 0.95 1.00 1.00

Satd. Flow (perm) 203 3539 1533 3283 1610 3342 1560 1770 1863 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 291 573 72 2 927 214 308 285 333 35 138 297

RTOR Reduction (vph) 0 0 29 0 15 0 0 0 132 0 0 176

Lane Group Flow (vph) 291 573 43 0 1128 0 194 399 201 35 138 121

Confl. Peds. (#/hr) 5 5 2 2

Turn Type pm+pt Perm Perm Split custom Split custom

Protected Phases 5 2 6 4 4 3 3

Permitted Phases 2 2 6 2 6

Actuated Green, G (s) 75.4 75.0 75.0 50.6 20.3 20.3 75.0 13.2 13.2 50.6

Effective Green, g (s) 75.4 75.0 75.0 50.6 20.3 20.3 75.0 13.2 13.2 50.6

Actuated g/C Ratio 0.61 0.60 0.60 0.41 0.16 0.16 0.60 0.11 0.11 0.41

Clearance Time (s) 5.1 5.5 5.5 5.5 5.1 5.1 5.5 5.1 5.1 5.5

Vehicle Extension (s) 3.0 3.5 3.5 3.0 3.0 3.0 3.5 3.0 3.0 3.0

Lane Grp Cap (vph) 367 2137 926 1338 263 546 942 188 198 645

v/s Ratio Prot c0.12 0.16 c0.12 0.12 0.02 c0.07

v/s Ratio Perm 0.36 0.03 c0.34 0.13 0.08

v/c Ratio 0.79 0.27 0.05 0.84 0.74 0.73 0.21 0.19 0.70 0.19

Uniform Delay, d1 37.4 11.6 10.0 33.2 49.4 49.4 11.2 50.6 53.6 23.6

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 11.2 0.1 0.0 5.0 10.3 5.0 0.1 0.5 10.2 0.1

Delay (s) 48.6 11.7 10.1 38.2 59.7 54.4 11.3 51.1 63.8 23.8

Level of Service D B B D E D B D E C

Approach Delay (s) 23.0 38.2 40.0 37.5

Approach LOS C D D D

Intersection Summary

HCM Average Control Delay 34.5 HCM Level of Service C

HCM Volume to Capacity ratio 0.76

Actuated Cycle Length (s) 124.2 Sum of lost time (s) 15.7

Intersection Capacity Utilization 81.1% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Sign Control Stop Stop Stop

Volume (vph) 1 28 40 28 21 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 30 43 30 23 0

Direction, Lane # EB 1 NB 1 SB 1

Volume Total (vph) 32 74 23

Volume Left (vph) 1 43 0

Volume Right (vph) 30 0 0

Hadj (s) -0.54 0.15 0.03

Departure Headway (s) 3.6 4.1 4.1

Degree Utilization, x 0.03 0.08 0.03

Capacity (veh/h) 976 852 871

Control Delay (s) 6.7 7.5 7.2

Approach Delay (s) 6.7 7.5 7.2

Approach LOS A A A

Intersection Summary

Delay 7.3

HCM Level of Service A

Intersection Capacity Utilization 21.0% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 7 3 2 0 0 43 2 33 0 26 23 6

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 8 3 2 0 0 47 2 36 0 28 25 7

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 13 47 38 60

Volume Left (vph) 8 0 2 28

Volume Right (vph) 2 47 0 7

Hadj (s) 0.05 -0.57 0.05 0.06

Departure Headway (s) 4.2 3.6 4.1 4.1

Degree Utilization, x 0.02 0.05 0.04 0.07

Capacity (veh/h) 830 980 848 857

Control Delay (s) 7.3 6.7 7.3 7.4

Approach Delay (s) 7.3 6.7 7.3 7.4

Approach LOS A A A A

Intersection Summary

Delay 7.2

HCM Level of Service A

Intersection Capacity Utilization 23.8% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 0 3 2 0 7 1 71 0 23 42 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 0 3 2 0 8 1 77 0 25 46 0

Pedestrians 3

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 183 175 49 181 175 77 46 77

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 183 175 49 181 175 77 46 77

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 100 100 100 100 99 100 98

cM capacity (veh/h) 763 706 1017 766 706 984 1562 1521

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 4 10 78 71

Volume Left 1 2 1 25

Volume Right 3 8 0 0

cSH 939 925 1562 1521

Volume to Capacity 0.00 0.01 0.00 0.02

Queue Length 95th (ft) 0 1 0 1

Control Delay (s) 8.9 8.9 0.1 2.7

Lane LOS A A A A

Approach Delay (s) 8.9 8.9 0.1 2.7

Approach LOS A A

Intersection Summary

Average Delay 2.0

Intersection Capacity Utilization 21.1% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 141 4 5 9 7 14 9 158 1 11 293 300

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 5.0 5.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.94 1.00 1.00 1.00 0.92

Flt Protected 0.95 0.99 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 1721 1755 3536 1770 3233

Flt Permitted 0.76 0.93 0.41 1.00 0.95 1.00

Satd. Flow (perm) 1409 1618 752 3536 1770 3233

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 153 4 5 10 8 15 10 172 1 12 318 326

RTOR Reduction (vph) 0 1 0 0 13 0 0 0 0 0 72 0

Lane Group Flow (vph) 0 161 0 0 20 0 10 173 0 12 572 0

Confl. Peds. (#/hr) 2 2 4 2 2 4

Turn Type Perm Perm Perm Prot

Protected Phases 8 8 6 5 5 6

Permitted Phases 8 8 6

Actuated Green, G (s) 23.1 23.1 94.9 94.9 9.0 107.9

Effective Green, g (s) 23.1 23.1 94.9 94.9 9.0 107.9

Actuated g/C Ratio 0.17 0.17 0.68 0.68 0.06 0.77

Clearance Time (s) 4.0 4.0 5.0 5.0 4.0

Vehicle Extension (s) 3.5 3.5 2.5 2.5 2.0

Lane Grp Cap (vph) 232 267 510 2397 114 2492

v/s Ratio Prot 0.05 0.01 c0.18

v/s Ratio Perm c0.11 0.01 0.01

v/c Ratio 0.69 0.08 0.02 0.07 0.11 0.23

Uniform Delay, d1 55.1 49.4 7.4 7.6 61.7 4.5

Progression Factor 1.00 1.00 0.87 0.86 1.36 0.12

Incremental Delay, d2 9.0 0.1 0.1 0.1 0.1 0.0

Delay (s) 64.1 49.6 6.5 6.6 84.2 0.6

Level of Service E D A A F A

Approach Delay (s) 64.1 49.6 6.6 2.1

Approach LOS E D A A

Intersection Summary

HCM Average Control Delay 14.1 HCM Level of Service B

HCM Volume to Capacity ratio 0.31

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 39.6% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 6 17 86 11 7 2 48 59 13 85 1

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 7 18 93 12 8 2 52 64 14 92 1

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 131

pX, platoon unblocked 0.99 0.99 0.99 0.99 0.99 0.99

vC, conflicting volume 223 242 94 233 210 84 93 116

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 208 227 94 217 195 67 93 100

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 99 98 87 98 99 100 99

cM capacity (veh/h) 719 657 962 704 685 984 1501 1475

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 25 113 118 108

Volume Left 0 93 2 14

Volume Right 18 8 64 1

cSH 858 716 1501 1475

Volume to Capacity 0.03 0.16 0.00 0.01

Queue Length 95th (ft) 2 14 0 1

Control Delay (s) 9.3 11.0 0.1 1.0

Lane LOS A B A A

Approach Delay (s) 9.3 11.0 0.1 1.0

Approach LOS A B

Intersection Summary

Average Delay 4.4

Intersection Capacity Utilization 31.0% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 11 4 4 6 4 10 15 71 8 8 48 24

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 12 4 4 7 4 11 16 77 9 9 52 26

Pedestrians 2

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 210 201 67 205 210 82 78 86

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 210 201 67 205 210 82 78 86

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 98 99 100 99 99 99 99 99

cM capacity (veh/h) 726 684 995 735 676 978 1520 1510

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 21 22 102 87

Volume Left 12 7 16 9

Volume Right 4 11 9 26

cSH 759 823 1520 1510

Volume to Capacity 0.03 0.03 0.01 0.01

Queue Length 95th (ft) 2 2 1 0

Control Delay (s) 9.9 9.5 1.3 0.8

Lane LOS A A A A

Approach Delay (s) 9.9 9.5 1.3 0.8

Approach LOS A A

Intersection Summary

Average Delay 2.6

Intersection Capacity Utilization 18.5% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 56 594 0 1 578 59 1 0 8 91 1 108

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.6 4.6 4.6 4.6 5.5 5.5 5.5

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.99 0.88 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1769 3539 1770 3483 1609 1768 1564

Flt Permitted 0.23 1.00 0.26 1.00 0.99 0.75 1.00

Satd. Flow (perm) 433 3539 493 3483 1599 1398 1564

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 61 646 0 1 628 64 1 0 9 99 1 117

RTOR Reduction (vph) 0 0 0 0 14 0 0 4 0 0 50 0

Lane Group Flow (vph) 61 646 0 1 678 0 0 6 0 99 68 0

Confl. Peds. (#/hr) 1 1 2 1 1 2

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 20.1 20.1 20.1 20.1 39.8 39.8 39.8

Effective Green, g (s) 20.1 20.1 20.1 20.1 39.8 39.8 39.8

Actuated g/C Ratio 0.29 0.29 0.29 0.29 0.57 0.57 0.57

Clearance Time (s) 4.6 4.6 4.6 4.6 5.5 5.5 5.5

Vehicle Extension (s) 3.5 3.5 3.5 3.5 4.0 4.0 4.0

Lane Grp Cap (vph) 124 1016 142 1000 909 795 889

v/s Ratio Prot 0.18 c0.19 0.04

v/s Ratio Perm 0.14 0.00 0.00 c0.07

v/c Ratio 0.49 0.64 0.01 0.68 0.01 0.12 0.08

Uniform Delay, d1 20.7 21.8 17.8 22.1 6.5 7.0 6.8

Progression Factor 0.85 0.85 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 2.8 1.1 0.0 1.9 0.0 0.3 0.2

Delay (s) 20.4 19.6 17.8 24.0 6.6 7.3 7.0

Level of Service C B B C A A A

Approach Delay (s) 19.6 24.0 6.6 7.1

Approach LOS B C A A

Intersection Summary

HCM Average Control Delay 19.7 HCM Level of Service B

HCM Volume to Capacity ratio 0.31

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.1

Intersection Capacity Utilization 57.8% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 34 386 144 141 439 81 127 195 78 190 358 27

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.96 1.00 0.98 1.00 0.96 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 3382 1770 3457 1770 3387 1770 3497

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1770 3382 1770 3457 1770 3387 1770 3497

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 37 420 157 153 477 88 138 212 85 207 389 29

RTOR Reduction (vph) 0 54 0 0 20 0 0 63 0 0 7 0

Lane Group Flow (vph) 37 523 0 153 545 0 138 234 0 207 411 0

Confl. Peds. (#/hr) 1 1 9 9

Turn Type Prot Prot Prot Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases

Actuated Green, G (s) 2.4 16.9 9.8 24.3 8.7 15.7 11.6 18.6

Effective Green, g (s) 2.4 16.9 9.8 24.3 8.7 15.7 11.6 18.6

Actuated g/C Ratio 0.03 0.24 0.14 0.35 0.12 0.22 0.17 0.27

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 61 817 248 1200 220 760 293 929

v/s Ratio Prot 0.02 c0.15 c0.09 0.16 0.08 0.07 c0.12 c0.12

v/s Ratio Perm

v/c Ratio 0.61 0.64 0.62 0.45 0.63 0.31 0.71 0.44

Uniform Delay, d1 33.3 23.8 28.3 17.7 29.1 22.6 27.6 21.4

Progression Factor 1.00 1.00 1.36 0.27 1.07 0.94 1.00 1.00

Incremental Delay, d2 15.9 1.7 4.2 0.3 5.5 1.1 7.6 1.5

Delay (s) 49.2 25.5 42.7 5.0 36.6 22.4 35.1 22.9

Level of Service D C D A D C D C

Approach Delay (s) 27.0 13.0 26.9 27.0

Approach LOS C B C C

Intersection Summary

HCM Average Control Delay 22.8 HCM Level of Service C

HCM Volume to Capacity ratio 0.60

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 56.8% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 0 0 413 0 0 0 0 0 1003 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3

Lane Util. Factor 0.95 0.95

Frt 1.00 1.00

Flt Protected 1.00 1.00

Satd. Flow (prot) 3539 3539

Flt Permitted 1.00 1.00

Satd. Flow (perm) 3539 3539

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 0 0 0 449 0 0 0 0 0 1090 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 0 0 0 449 0 0 0 0 0 1090 0

Turn Type

Protected Phases 6 4

Permitted Phases

Actuated Green, G (s) 70.1 59.3

Effective Green, g (s) 70.1 59.3

Actuated g/C Ratio 0.50 0.42

Clearance Time (s) 5.3 5.3

Vehicle Extension (s) 5.0 5.0

Lane Grp Cap (vph) 1772 1499

v/s Ratio Prot c0.13 c0.31

v/s Ratio Perm

v/c Ratio 0.25 0.73

Uniform Delay, d1 20.0 33.6

Progression Factor 0.63 1.00

Incremental Delay, d2 0.3 2.2

Delay (s) 12.9 35.8

Level of Service B D

Approach Delay (s) 0.0 12.9 0.0 35.8

Approach LOS A B A D

Intersection Summary

HCM Average Control Delay 29.1 HCM Level of Service C

HCM Volume to Capacity ratio 0.47

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.6

Intersection Capacity Utilization 46.6% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 0 507 0 0 1022 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3

Lane Util. Factor 0.95 0.97

Frt 1.00 1.00

Flt Protected 1.00 0.95

Satd. Flow (prot) 3539 3433

Flt Permitted 1.00 0.95

Satd. Flow (perm) 3539 3433

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 551 0 0 1111 0

RTOR Reduction (vph) 0 0 0 0 164 0

Lane Group Flow (vph) 0 551 0 0 947 0

Turn Type

Protected Phases 2 4

Permitted Phases

Actuated Green, G (s) 77.1 52.3

Effective Green, g (s) 77.1 52.3

Actuated g/C Ratio 0.55 0.37

Clearance Time (s) 5.3 5.3

Vehicle Extension (s) 5.0 5.0

Lane Grp Cap (vph) 1949 1282

v/s Ratio Prot c0.16 c0.28

v/s Ratio Perm

v/c Ratio 0.28 0.74

Uniform Delay, d1 16.7 37.9

Progression Factor 0.49 0.05

Incremental Delay, d2 0.3 2.5

Delay (s) 8.6 4.5

Level of Service A A

Approach Delay (s) 8.6 0.0 4.5

Approach LOS A A A

Intersection Summary

HCM Average Control Delay 5.8 HCM Level of Service A

HCM Volume to Capacity ratio 0.47

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.6

Intersection Capacity Utilization 52.0% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 9 1392 131 145 748 49 26 46 156 178 279 44

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.6 5.3 4.6 5.3 4.6 5.0 5.0 4.6 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3486 1770 3502 1770 1803 1562 1770 1863 1560

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3486 1770 3502 1770 1803 1562 1770 1863 1560

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 10 1513 142 158 813 53 28 50 170 193 303 48

RTOR Reduction (vph) 0 5 0 0 2 0 0 0 88 0 0 23

Lane Group Flow (vph) 10 1650 0 158 864 0 28 50 82 193 303 25

Confl. Peds. (#/hr) 1 2 2 1 2 1 1 2

Bus Blockages (#/hr) 0 0 0 0 0 0 0 8 0 0 0 0

Turn Type Prot Prot Prot Perm Prot Perm

Protected Phases 5 2 1 6 3 8 7 4

Permitted Phases 8 4

Actuated Green, G (s) 1.5 63.7 21.1 83.3 3.8 20.7 20.7 15.0 31.9 31.9

Effective Green, g (s) 1.5 63.7 21.1 83.3 3.8 20.7 20.7 15.0 31.9 31.9

Actuated g/C Ratio 0.01 0.46 0.15 0.59 0.03 0.15 0.15 0.11 0.23 0.23

Clearance Time (s) 4.6 5.3 4.6 5.3 4.6 5.0 5.0 4.6 5.0 5.0

Vehicle Extension (s) 2.5 5.0 2.5 5.0 2.5 5.0 5.0 3.0 5.0 5.0

Lane Grp Cap (vph) 19 1586 267 2084 48 267 231 190 424 355

v/s Ratio Prot 0.01 c0.47 c0.09 0.25 0.02 0.03 c0.11 c0.16

v/s Ratio Perm 0.05 0.02

v/c Ratio 0.53 1.04 0.59 0.41 0.58 0.19 0.36 1.02 0.71 0.07

Uniform Delay, d1 68.9 38.1 55.4 15.2 67.3 52.3 53.7 62.5 49.9 42.4

Progression Factor 1.27 0.62 0.97 0.86 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 17.1 33.0 2.8 0.6 14.1 0.7 2.0 69.5 7.0 0.2

Delay (s) 104.6 56.7 56.8 13.6 81.4 53.0 55.6 132.0 56.8 42.6

Level of Service F E E B F D E F E D

Approach Delay (s) 56.9 20.3 58.0 82.2

Approach LOS E C E F

Intersection Summary

HCM Average Control Delay 50.2 HCM Level of Service D

HCM Volume to Capacity ratio 0.88

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 14.5

Intersection Capacity Utilization 85.0% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 0 1079 857 0 279 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3 5.0

Lane Util. Factor 0.95 0.95 0.97

Frpb, ped/bikes 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 1.00 1.00

Flt Protected 1.00 1.00 0.95

Satd. Flow (prot) 3539 3539 3433

Flt Permitted 1.00 1.00 0.95

Satd. Flow (perm) 3539 3539 3433

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 1173 932 0 303 0

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 0 1173 932 0 303 0

Confl. Peds. (#/hr) 1

Turn Type

Protected Phases 2 6 4

Permitted Phases

Actuated Green, G (s) 48.1 48.1 11.6

Effective Green, g (s) 48.1 48.1 11.6

Actuated g/C Ratio 0.69 0.69 0.17

Clearance Time (s) 5.3 5.3 5.0

Vehicle Extension (s) 5.0 5.0 3.0

Lane Grp Cap (vph) 2432 2432 569

v/s Ratio Prot c0.33 0.26 c0.09

v/s Ratio Perm

v/c Ratio 0.48 0.38 0.53

Uniform Delay, d1 5.1 4.7 26.7

Progression Factor 0.77 1.00 1.00

Incremental Delay, d2 0.2 0.5 1.0

Delay (s) 4.2 5.1 27.7

Level of Service A A C

Approach Delay (s) 4.2 5.1 27.7

Approach LOS A A C

Intersection Summary

HCM Average Control Delay 7.5 HCM Level of Service A

HCM Volume to Capacity ratio 0.49

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.3

Intersection Capacity Utilization 46.4% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 30 51 12 582 1689 40

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 33 55 13 633 1836 43

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 2178 918 1879

vC1, stage 1 conf vol 1836

vC2, stage 2 conf vol 342

vCu, unblocked vol 2178 918 1879

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s) 5.8

tF (s) 3.5 3.3 2.2

p0 queue free % 70 80 96

cM capacity (veh/h) 108 274 315

Direction, Lane # EB 1 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3

Volume Total 88 13 316 316 918 918 43

Volume Left 33 13 0 0 0 0 0

Volume Right 55 0 0 0 0 0 43

cSH 175 315 1700 1700 1700 1700 1700

Volume to Capacity 0.50 0.04 0.19 0.19 0.54 0.54 0.03

Queue Length 95th (ft) 62 3 0 0 0 0 0

Control Delay (s) 44.7 16.9 0.0 0.0 0.0 0.0 0.0

Lane LOS E C

Approach Delay (s) 44.7 0.3 0.0

Approach LOS E

Intersection Summary

Average Delay 1.6

Intersection Capacity Utilization 58.2% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 132 339 71 176 134 74 14 340 108 123 1333 177

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 11 11 11 11 11 11 13 15 11 13

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.98 1.00 1.00 0.97 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3433 1711 3421 1508 1711 3421 1588 1947 3421 1583

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3433 1711 3421 1508 1711 3421 1588 1947 3421 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 143 368 77 191 146 80 15 370 117 134 1449 192

RTOR Reduction (vph) 0 13 0 0 0 66 0 0 63 0 0 38

Lane Group Flow (vph) 143 432 0 191 146 14 15 370 54 134 1449 154

Confl. Peds. (#/hr) 2 9 9 2 12 12 12 12

Turn Type Prot Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 15.3 21.9 17.5 24.1 24.1 2.8 64.7 64.7 13.9 75.8 75.8

Effective Green, g (s) 15.3 21.9 17.5 24.1 24.1 2.8 64.7 64.7 13.9 75.8 75.8

Actuated g/C Ratio 0.11 0.16 0.12 0.17 0.17 0.02 0.46 0.46 0.10 0.54 0.54

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 3.0 2.0 2.0 2.5 3.5 3.5 2.5 3.5 3.5

Lane Grp Cap (vph) 193 537 214 589 260 34 1581 734 193 1852 857

v/s Ratio Prot 0.08 c0.13 c0.11 0.04 0.01 0.11 c0.07 c0.42

v/s Ratio Perm 0.01 0.03 0.10

v/c Ratio 0.74 0.80 0.89 0.25 0.05 0.44 0.23 0.07 0.69 0.78 0.18

Uniform Delay, d1 60.4 57.0 60.3 50.1 48.4 67.8 22.7 21.0 61.0 25.5 16.3

Progression Factor 0.99 1.00 0.64 0.93 2.63 1.06 0.78 0.39 1.00 1.00 1.00

Incremental Delay, d2 12.5 8.0 33.6 0.1 0.0 6.4 0.3 0.2 9.5 3.4 0.5

Delay (s) 72.2 64.7 72.4 46.7 127.3 78.6 18.1 8.3 70.5 28.9 16.8

Level of Service E E E D F E B A E C B

Approach Delay (s) 66.6 73.9 17.6 30.7

Approach LOS E E B C

Intersection Summary

HCM Average Control Delay 40.6 HCM Level of Service D

HCM Volume to Capacity ratio 0.82

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 22.0

Intersection Capacity Utilization 84.1% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR WBR2 NBL2 NBL NBT NBR SBL

Lane Configurations

Volume (vph) 68 327 428 110 179 35 17 153 30 393 42 49

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00

Frt 1.00 1.00 0.85 1.00 0.97 1.00 1.00 0.85 1.00

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Satd. Flow (prot) 1593 3185 1425 1593 3079 1593 3185 1425 1593

Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Satd. Flow (perm) 1593 3185 1425 1593 3079 1593 3185 1425 1593

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 74 355 465 120 195 38 18 166 33 427 46 53

RTOR Reduction (vph) 0 0 130 0 4 0 0 0 0 0 22 0

Lane Group Flow (vph) 74 355 335 120 247 0 0 0 199 427 24 53

Turn Type Prot Perm Prot Prot Prot Perm Prot

Protected Phases 7 4 3 8 5 5 2 1

Permitted Phases 4 2

Actuated Green, G (s) 8.7 29.0 29.0 10.0 30.3 16.0 71.7 71.7 7.3

Effective Green, g (s) 8.7 29.0 29.0 10.0 30.3 16.0 71.7 71.7 7.3

Actuated g/C Ratio 0.06 0.21 0.21 0.07 0.22 0.11 0.51 0.51 0.05

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 2.0 6.0 6.0 2.0

Lane Grp Cap (vph) 99 660 295 114 666 182 1631 730 83

v/s Ratio Prot 0.05 0.11 c0.08 0.08 c0.12 0.13 0.03

v/s Ratio Perm c0.24 0.02

v/c Ratio 0.75 0.54 1.14 1.05 0.37 1.09 0.26 0.03 0.64

Uniform Delay, d1 64.6 49.5 55.5 65.0 46.7 62.0 19.2 16.9 65.1

Progression Factor 1.19 0.88 0.87 0.96 1.03 0.73 1.04 2.17 1.19

Incremental Delay, d2 25.3 0.8 93.3 98.3 0.3 92.2 0.4 0.1 9.0

Delay (s) 101.9 44.2 141.4 160.8 48.5 137.2 20.4 36.9 86.3

Level of Service F D F F D F C D F

Approach Delay (s) 99.6 84.9 56.1

Approach LOS F F E

Intersection Summary

HCM Average Control Delay 81.8 HCM Level of Service F

HCM Volume to Capacity ratio 1.10

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 22.0

Intersection Capacity Utilization 94.9% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBT SBR SBR2 SER2

Lane Configurations

Volume (vph) 1448 73 7 0

Ideal Flow (vphpl) 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0

Lane Util. Factor 0.95 1.00

Frt 1.00 0.85

Flt Protected 1.00 1.00

Satd. Flow (prot) 3185 1425

Flt Permitted 1.00 1.00

Satd. Flow (perm) 3185 1425

Peak-hour factor, PHF 0.92 0.92 0.92 0.92

Adj. Flow (vph) 1574 79 8 0

RTOR Reduction (vph) 0 3 0 0

Lane Group Flow (vph) 1574 84 0 0

Turn Type Prot custom

Protected Phases 6 6

Permitted Phases 4

Actuated Green, G (s) 63.0 63.0

Effective Green, g (s) 63.0 63.0

Actuated g/C Ratio 0.45 0.45

Clearance Time (s) 5.0 5.0

Vehicle Extension (s) 4.0 4.0

Lane Grp Cap (vph) 1433 641

v/s Ratio Prot c0.49 0.06

v/s Ratio Perm

v/c Ratio 1.10 0.13

Uniform Delay, d1 38.5 22.5

Progression Factor 0.83 0.65

Incremental Delay, d2 53.5 0.3

Delay (s) 85.5 15.0

Level of Service F B

Approach Delay (s) 82.0

Approach LOS F

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 33 260 58 345 203 147 14 499 120 243 1627 35

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 6.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 0.97 0.95 1.00 1.00 0.95 1.00 0.97 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.97 1.00 1.00 0.98 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 2975 3090 3079 1387 1593 3079 1395 3090 3079 1403

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1593 2975 3090 3079 1387 1593 3079 1395 3090 3079 1403

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 36 283 63 375 221 160 15 542 130 264 1768 38

RTOR Reduction (vph) 0 14 0 0 0 124 0 0 56 0 0 17

Lane Group Flow (vph) 36 332 0 375 221 36 15 542 74 264 1768 21

Confl. Peds. (#/hr) 12 18 18 12 2 9 9 2

Turn Type Prot Prot Perm Prot pm+ov Prot Perm

Protected Phases 7 4 3 8 5 2 3 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 5.6 22.7 14.0 31.1 31.1 2.4 66.0 80.0 15.3 78.9 78.9

Effective Green, g (s) 5.6 22.7 14.0 31.1 31.1 2.4 66.0 80.0 15.3 78.9 78.9

Actuated g/C Ratio 0.04 0.16 0.10 0.22 0.22 0.02 0.47 0.57 0.11 0.56 0.56

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 6.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.5 3.5 3.5 1.5 4.0 3.5 1.5 4.0 4.0

Lane Grp Cap (vph) 64 482 309 684 308 27 1452 797 338 1735 791

v/s Ratio Prot 0.02 c0.11 c0.12 0.07 0.01 0.18 0.01 c0.09 c0.57

v/s Ratio Perm 0.03 0.04 0.02

v/c Ratio 0.56 0.69 1.21 0.32 0.12 0.56 0.37 0.09 0.78 1.02 0.03

Uniform Delay, d1 66.0 55.3 63.0 45.6 43.5 68.3 23.7 13.6 60.7 30.5 13.5

Progression Factor 0.96 0.89 0.88 0.57 0.53 1.16 1.04 1.90 1.32 0.45 0.10

Incremental Delay, d2 10.8 4.1 121.9 0.3 0.2 13.0 0.7 0.1 1.0 12.1 0.0

Delay (s) 74.0 53.5 177.1 26.4 23.1 92.2 25.4 25.9 81.3 25.9 1.4

Level of Service E D F C C F C C F C A

Approach Delay (s) 55.4 100.5 26.9 32.6

Approach LOS E F C C

Intersection Summary

HCM Average Control Delay 47.0 HCM Level of Service D

HCM Volume to Capacity ratio 0.99

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 22.0

Intersection Capacity Utilization 100.4% ICU Level of Service G

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 88 26 134 12 48 4 169 600 6 10 1835 251

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 4.0 6.0 4.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 0.97 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.98 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.87 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1587 1394 1590 1601 3090 3079 1351 1593 3079 1394

Flt Permitted 0.57 1.00 0.39 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 950 1394 652 1601 3090 3079 1351 1593 3079 1394

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 96 28 146 13 52 4 184 652 7 11 1995 273

RTOR Reduction (vph) 0 109 0 0 3 0 0 0 2 0 0 59

Lane Group Flow (vph) 96 65 0 13 53 0 184 652 5 11 1995 214

Confl. Peds. (#/hr) 5 5 5 5 4 6 6 4

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 18.8 14.2 12.8 11.2 7.0 101.6 101.6 2.6 97.2 97.2

Effective Green, g (s) 18.8 14.2 12.8 11.2 7.0 101.6 101.6 2.6 97.2 97.2

Actuated g/C Ratio 0.13 0.10 0.09 0.08 0.05 0.73 0.73 0.02 0.69 0.69

Clearance Time (s) 4.0 6.0 4.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 2.0 3.0 2.0 2.0 3.0 3.0 2.0 3.0 3.0

Lane Grp Cap (vph) 149 141 70 128 155 2234 980 30 2138 968

v/s Ratio Prot c0.02 0.05 0.00 0.03 c0.06 c0.21 0.01 c0.65

v/s Ratio Perm c0.07 0.01 0.00 0.15

v/c Ratio 0.64 0.46 0.19 0.42 1.19 0.29 0.01 0.37 0.93 0.22

Uniform Delay, d1 57.2 59.3 58.3 61.3 66.5 6.7 5.3 67.9 18.6 7.7

Progression Factor 1.04 1.24 1.00 1.00 0.93 0.56 0.53 0.90 0.58 1.23

Incremental Delay, d2 9.2 0.9 1.3 0.8 129.2 0.3 0.0 1.6 5.8 0.3

Delay (s) 68.8 74.5 59.6 62.1 191.1 4.1 2.8 62.6 16.6 9.9

Level of Service E E E E F A A E B A

Approach Delay (s) 72.5 61.6 44.9 16.0

Approach LOS E E D B

Intersection Summary

HCM Average Control Delay 28.3 HCM Level of Service C

HCM Volume to Capacity ratio 0.93

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 23.0

Intersection Capacity Utilization 89.1% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 152 119 31 137 166 150 16 477 54 99 1474 5

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.97 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 0.98 1.00 1.00 0.97 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 3090 1676 1402 1593 3185 1402 1593 3185 1384 1593 3185 1398

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 3090 1676 1402 1593 3185 1402 1593 3185 1384 1593 3185 1398

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 165 129 34 149 180 163 17 518 59 108 1602 5

RTOR Reduction (vph) 0 0 30 0 0 141 0 0 26 0 0 1

Lane Group Flow (vph) 165 129 4 149 180 22 17 518 33 108 1602 4

Confl. Peds. (#/hr) 3 3 3 3 4 3 3 4

Turn Type Prot Perm Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 9.7 15.2 15.2 13.0 18.5 18.5 2.4 78.5 78.5 13.3 89.4 89.4

Effective Green, g (s) 9.7 15.2 15.2 13.0 18.5 18.5 2.4 78.5 78.5 13.3 89.4 89.4

Actuated g/C Ratio 0.07 0.11 0.11 0.09 0.13 0.13 0.02 0.56 0.56 0.10 0.64 0.64

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 3.0 3.0 2.0 3.0 3.0

Lane Grp Cap (vph) 214 182 152 148 421 185 27 1786 776 151 2034 893

v/s Ratio Prot 0.05 c0.08 c0.09 c0.06 0.01 0.16 c0.07 c0.50

v/s Ratio Perm 0.00 0.02 0.02 0.00

v/c Ratio 0.77 0.71 0.02 1.01 0.43 0.12 0.63 0.29 0.04 0.72 0.79 0.00

Uniform Delay, d1 64.1 60.3 55.8 63.5 55.9 53.5 68.4 16.1 13.8 61.5 18.4 9.2

Progression Factor 1.08 0.91 0.82 1.00 1.00 1.00 1.56 0.42 0.20 1.25 0.63 0.87

Incremental Delay, d2 14.4 9.8 0.0 75.8 0.3 0.1 25.8 0.4 0.1 6.1 1.5 0.0

Delay (s) 83.5 64.6 45.8 139.3 56.1 53.6 132.5 7.1 2.9 82.8 13.1 7.9

Level of Service F E D F E D F A A F B A

Approach Delay (s) 72.2 80.5 10.3 17.4

Approach LOS E F B B

Intersection Summary

HCM Average Control Delay 31.7 HCM Level of Service C

HCM Volume to Capacity ratio 0.85

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 25.0

Intersection Capacity Utilization 83.1% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 54 481 57 223 354 147 44 414 148 409 1188 53

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.98 1.00 1.00 0.97 1.00 1.00 0.96

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3467 1770 3539 1551 1770 3539 1532 1770 3539 1527

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3467 1770 3539 1551 1770 3539 1532 1770 3539 1527

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 59 523 62 242 385 160 48 450 161 445 1291 58

RTOR Reduction (vph) 0 6 0 0 0 112 0 0 118 0 0 28

Lane Group Flow (vph) 59 579 0 242 385 48 48 450 43 445 1291 30

Confl. Peds. (#/hr) 6 19 19 6 12 13 13 12

Turn Type Prot Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 7.7 26.7 22.6 41.6 41.6 5.6 31.0 31.0 39.7 65.1 65.1

Effective Green, g (s) 7.7 26.7 22.6 41.6 41.6 5.6 31.0 31.0 39.7 65.1 65.1

Actuated g/C Ratio 0.06 0.19 0.16 0.30 0.30 0.04 0.22 0.22 0.28 0.46 0.46

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 4.0 2.0 2.0 2.0 6.0 6.0 5.0 6.0 6.0

Lane Grp Cap (vph) 97 661 286 1052 461 71 784 339 502 1646 710

v/s Ratio Prot 0.03 c0.17 c0.14 0.11 0.03 0.13 c0.25 c0.36

v/s Ratio Perm 0.03 0.03 0.02

v/c Ratio 0.61 0.88 0.85 0.37 0.10 0.68 0.57 0.13 0.89 0.78 0.04

Uniform Delay, d1 64.7 55.0 57.0 38.8 35.7 66.3 48.6 43.7 48.0 31.5 20.4

Progression Factor 0.98 0.81 1.00 1.00 1.00 1.40 0.79 1.65 0.91 0.54 0.25

Incremental Delay, d2 9.7 11.7 20.7 0.1 0.0 17.6 2.9 0.8 12.3 2.4 0.1

Delay (s) 73.1 56.4 77.7 38.9 35.7 110.1 41.3 72.9 56.0 19.3 5.2

Level of Service E E E D D F D E E B A

Approach Delay (s) 58.0 50.2 54.0 28.0

Approach LOS E D D C

Intersection Summary

HCM Average Control Delay 41.9 HCM Level of Service D

HCM Volume to Capacity ratio 0.83

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 91.6% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

46: N 130th St & SR 99 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 12 Synchro 7 -  Report

David Evans and Associates, Inc. Page 49

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 71 464 74 172 310 69 32 426 136 117 1231 72

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.98 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.97 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1770 3455 1770 3395 1770 3539 1556 1770 3501

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1770 3455 1770 3395 1770 3539 1556 1770 3501

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 77 504 80 187 337 75 35 463 148 127 1338 78

RTOR Reduction (vph) 0 9 0 0 14 0 0 0 81 0 3 0

Lane Group Flow (vph) 77 575 0 187 398 0 35 463 67 127 1413 0

Confl. Peds. (#/hr) 25 5 5 25 14 2 2 14

Turn Type Prot Prot Prot Perm Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 2

Actuated Green, G (s) 10.4 27.3 18.9 35.8 4.8 63.1 63.1 14.7 73.0

Effective Green, g (s) 10.4 27.3 18.9 35.8 4.8 63.1 63.1 14.7 73.0

Actuated g/C Ratio 0.07 0.20 0.13 0.26 0.03 0.45 0.45 0.10 0.52

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 131 674 239 868 61 1595 701 186 1826

v/s Ratio Prot 0.04 c0.17 c0.11 0.12 0.02 0.13 c0.07 c0.40

v/s Ratio Perm 0.04

v/c Ratio 0.59 0.85 0.78 0.46 0.57 0.29 0.10 0.68 0.77

Uniform Delay, d1 62.7 54.4 58.6 43.9 66.6 24.3 22.1 60.4 26.9

Progression Factor 1.00 1.00 0.95 0.88 1.00 1.00 1.00 1.45 0.43

Incremental Delay, d2 6.6 10.2 14.3 0.4 12.4 0.5 0.3 6.2 2.0

Delay (s) 69.3 64.6 69.7 39.1 79.0 24.8 22.3 94.0 13.6

Level of Service E E E D E C C F B

Approach Delay (s) 65.2 48.7 27.1 20.2

Approach LOS E D C C

Intersection Summary

HCM Average Control Delay 35.1 HCM Level of Service D

HCM Volume to Capacity ratio 0.77

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 77.9% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

47: N 175th St & I-5 SB Off-Ramp 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 12 Synchro 7 -  Report

David Evans and Associates, Inc. Page 50

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 449 563 253 603 0 0 0 0 84 2 340

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 11 11 12 12 12 12 12 11 12

Total Lost time (s) 5.0 5.0 4.6 5.0 5.0 5.0

Lane Util. Factor 0.91 1.00 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 0.97 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 4916 1534 1711 3421 1717 1583

Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 4916 1534 1711 3421 1717 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 488 612 275 655 0 0 0 0 91 2 370

RTOR Reduction (vph) 0 0 348 0 0 0 0 0 0 0 0 273

Lane Group Flow (vph) 0 488 264 275 655 0 0 0 0 0 93 97

Confl. Peds. (#/hr) 5 4

Turn Type Perm Prot Perm Perm

Protected Phases 2 1 6 4

Permitted Phases 2 4 4

Actuated Green, G (s) 60.3 60.3 28.4 31.6 36.7 36.7

Effective Green, g (s) 60.3 60.3 28.4 31.6 36.7 36.7

Actuated g/C Ratio 0.43 0.43 0.20 0.23 0.26 0.26

Clearance Time (s) 5.0 5.0 4.6 5.0 5.0 5.0

Vehicle Extension (s) 4.0 4.0 4.5 4.0 5.0 5.0

Lane Grp Cap (vph) 2117 661 347 772 450 415

v/s Ratio Prot 0.10 0.16 c0.19

v/s Ratio Perm c0.17 0.05 c0.06

v/c Ratio 0.23 0.40 0.79 0.85 0.21 0.23

Uniform Delay, d1 25.2 27.4 53.0 51.9 40.3 40.6

Progression Factor 0.88 2.77 0.46 0.48 1.00 1.00

Incremental Delay, d2 0.2 1.7 8.8 6.1 0.5 0.6

Delay (s) 22.4 77.5 33.0 30.8 40.8 41.2

Level of Service C E C C D D

Approach Delay (s) 53.1 31.5 0.0 41.1

Approach LOS D C A D

Intersection Summary

HCM Average Control Delay 42.8 HCM Level of Service D

HCM Volume to Capacity ratio 0.47

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 96.5% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

48: N 130th St & 5th Ave NE 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 12 Synchro 7 -  Report

David Evans and Associates, Inc. Page 51

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 207 417 50 0 283 102 281 114 215 107 210 31

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 0.95 0.95 1.00 0.91 0.91 0.91 0.91

Frpb, ped/bikes 1.00 1.00 0.99 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.99 1.00 0.85 1.00 0.92 1.00 0.98

Flt Protected 0.98 1.00 1.00 0.95 0.99 0.95 1.00

Satd. Flow (prot) 3442 3539 1560 1610 3067 1610 3314

Flt Permitted 0.74 1.00 1.00 0.95 0.99 0.95 1.00

Satd. Flow (perm) 2599 3539 1560 1610 3067 1610 3314

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 225 453 54 0 308 111 305 124 234 116 228 34

RTOR Reduction (vph) 0 8 0 0 0 70 0 181 0 0 15 0

Lane Group Flow (vph) 0 724 0 0 308 41 229 253 0 104 259 0

Confl. Peds. (#/hr) 2 2 2 2 2 1 1 2

Turn Type Perm Perm Split Split

Protected Phases 4 8 2 2 6 6

Permitted Phases 4 8

Actuated Green, G (s) 26.0 26.0 26.0 16.0 16.0 16.0 16.0

Effective Green, g (s) 26.0 26.0 26.0 16.0 16.0 16.0 16.0

Actuated g/C Ratio 0.37 0.37 0.37 0.23 0.23 0.23 0.23

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 965 1314 579 368 701 368 757

v/s Ratio Prot 0.09 c0.14 0.08 0.06 c0.08

v/s Ratio Perm c0.28 0.03

v/c Ratio 0.75 0.23 0.07 0.62 0.36 0.28 0.34

Uniform Delay, d1 19.2 15.1 14.2 24.3 22.7 22.3 22.6

Progression Factor 0.80 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 4.1 0.4 0.2 7.7 1.4 1.9 1.2

Delay (s) 19.4 15.6 14.4 32.0 24.2 24.2 23.8

Level of Service B B B C C C C

Approach Delay (s) 19.4 15.3 26.9 23.9

Approach LOS B B C C

Intersection Summary

HCM Average Control Delay 21.7 HCM Level of Service C

HCM Volume to Capacity ratio 0.60

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 72.5% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

49: NW 200th St & 8th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 12 Synchro 7 -  Report

David Evans and Associates, Inc. Page 52

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 16 7 122 3 9 1 70 194 0 3 278 31

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 17 8 133 3 10 1 76 211 0 3 302 34

Pedestrians 3 2 15

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 698 694 337 842 710 213 339 213

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 698 694 337 842 710 213 339 213

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 95 98 81 98 97 100 94 100

cM capacity (veh/h) 328 341 695 211 334 826 1217 1355

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 158 14 287 339

Volume Left 17 3 76 3

Volume Right 133 1 0 34

cSH 592 307 1217 1355

Volume to Capacity 0.27 0.05 0.06 0.00

Queue Length 95th (ft) 27 4 5 0

Control Delay (s) 13.3 17.3 2.6 0.1

Lane LOS B C A A

Approach Delay (s) 13.3 17.3 2.6 0.1

Approach LOS B C

Intersection Summary

Average Delay 3.9

Intersection Capacity Utilization 52.8% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

50: NW 200th St & 3rd Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 12 Synchro 7 -  Report

David Evans and Associates, Inc. Page 53

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 10 4 60 7 22 2 80 67 32 228 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 11 4 65 8 24 2 87 73 35 248 0

Pedestrians 6 1 2

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 1 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 481 489 254 456 452 126 254 161

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 481 489 254 456 452 126 254 161

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 98 99 87 98 97 100 98

cM capacity (veh/h) 462 465 781 490 487 922 1305 1417

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 16 97 162 283

Volume Left 1 65 2 35

Volume Right 4 24 73 0

cSH 521 554 1305 1417

Volume to Capacity 0.03 0.17 0.00 0.02

Queue Length 95th (ft) 2 16 0 2

Control Delay (s) 12.1 12.9 0.1 1.1

Lane LOS B B A A

Approach Delay (s) 12.1 12.9 0.1 1.1

Approach LOS B B

Intersection Summary

Average Delay 3.2

Intersection Capacity Utilization 44.2% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

51: NW 200th St & Fremont Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 12 Synchro 7 -  Report

David Evans and Associates, Inc. Page 54

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 8 73 23 12 32 11 26 74 29 14 226 23

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 9 79 25 13 35 12 28 80 32 15 246 25

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 113 60 140 286

Volume Left (vph) 9 13 28 15

Volume Right (vph) 25 12 32 25

Hadj (s) -0.08 -0.04 -0.06 -0.01

Departure Headway (s) 4.9 5.0 4.6 4.5

Degree Utilization, x 0.15 0.08 0.18 0.36

Capacity (veh/h) 669 644 736 764

Control Delay (s) 8.8 8.5 8.6 10.0

Approach Delay (s) 8.8 8.5 8.6 10.0

Approach LOS A A A A

Intersection Summary

Delay 9.3

HCM Level of Service A

Intersection Capacity Utilization 29.1% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

52: N 200th St & SR 99 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 12 Synchro 7 -  Report

David Evans and Associates, Inc. Page 55

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 43 133 32 70 47 30 16 428 50 47 1623 41

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.98 1.00 1.00 0.91

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.94 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1758 1741 1765 1678 1770 3421 1547 1770 3421 1438

Flt Permitted 0.60 1.00 0.43 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1114 1741 793 1678 1770 3421 1547 1770 3421 1438

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 47 145 35 76 51 33 17 465 54 51 1764 45

RTOR Reduction (vph) 0 7 0 0 18 0 0 0 21 0 0 16

Lane Group Flow (vph) 47 173 0 76 66 0 17 465 33 51 1764 29

Confl. Peds. (#/hr) 9 6 6 9 21 1 1 21

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 28.6 20.6 24.6 18.6 2.4 86.2 86.2 7.2 91.0 91.0

Effective Green, g (s) 28.6 20.6 24.6 18.6 2.4 86.2 86.2 7.2 91.0 91.0

Actuated g/C Ratio 0.20 0.15 0.18 0.13 0.02 0.62 0.62 0.05 0.65 0.65

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 3.5 3.0 3.5 2.0 4.0 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 264 256 181 223 30 2106 953 91 2224 935

v/s Ratio Prot 0.01 c0.10 c0.02 0.04 0.01 0.14 c0.03 c0.52

v/s Ratio Perm 0.03 0.06 0.02 0.02

v/c Ratio 0.18 0.68 0.42 0.30 0.57 0.22 0.03 0.56 0.79 0.03

Uniform Delay, d1 45.6 56.5 49.9 54.8 68.3 12.0 10.6 64.9 17.7 8.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.20 0.33 0.14

Incremental Delay, d2 0.1 7.2 1.6 0.9 13.8 0.2 0.1 6.6 2.1 0.0

Delay (s) 45.7 63.7 51.4 55.7 82.1 12.2 10.6 84.4 8.0 1.3

Level of Service D E D E F B B F A A

Approach Delay (s) 60.0 53.6 14.3 10.0

Approach LOS E D B A

Intersection Summary

HCM Average Control Delay 17.4 HCM Level of Service B

HCM Volume to Capacity ratio 0.73

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 76.1% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

53: NW 195th St & 8th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 12 Synchro 7 -  Report

David Evans and Associates, Inc. Page 56

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 0 3 41 0 35 0 184 107 59 358 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 0 3 45 0 38 0 200 116 64 389 0

Pedestrians 4 4

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 818 838 397 783 780 258 393 316

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 818 838 397 783 780 258 393 316

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 100 99 85 100 95 100 95

cM capacity (veh/h) 268 286 648 296 309 780 1162 1244

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 4 83 316 453

Volume Left 1 45 0 64

Volume Right 3 38 116 0

cSH 478 414 1162 1244

Volume to Capacity 0.01 0.20 0.00 0.05

Queue Length 95th (ft) 1 18 0 4

Control Delay (s) 12.6 15.8 0.0 1.6

Lane LOS B C A

Approach Delay (s) 12.6 15.8 0.0 1.6

Approach LOS B C

Intersection Summary

Average Delay 2.4

Intersection Capacity Utilization 57.0% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

54: NW 195th St & 3rd Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 12 Synchro 7 -  Report

David Evans and Associates, Inc. Page 57

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 42 93 51 47 47 28 20 113 22 89 255 21

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 46 101 55 51 51 30 22 123 24 97 277 23

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 202 133 168 397

Volume Left (vph) 46 51 22 97

Volume Right (vph) 55 30 24 23

Hadj (s) -0.09 -0.03 -0.03 0.05

Departure Headway (s) 5.6 5.8 5.5 5.2

Degree Utilization, x 0.31 0.21 0.26 0.57

Capacity (veh/h) 581 548 591 660

Control Delay (s) 11.1 10.4 10.4 15.0

Approach Delay (s) 11.1 10.4 10.4 15.0

Approach LOS B B B B

Intersection Summary

Delay 12.6

HCM Level of Service B

Intersection Capacity Utilization 51.1% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

55: NW 195th St & Fremont Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 12 Synchro 7 -  Report

David Evans and Associates, Inc. Page 58

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 86 68 99 48 75 10 64 112 8 13 314 84

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 93 74 108 52 82 11 70 122 9 14 341 91

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 275 145 200 447

Volume Left (vph) 93 52 70 14

Volume Right (vph) 108 11 9 91

Hadj (s) -0.13 0.06 0.08 -0.08

Departure Headway (s) 6.0 6.5 6.2 5.6

Degree Utilization, x 0.46 0.26 0.34 0.69

Capacity (veh/h) 541 473 524 623

Control Delay (s) 13.9 11.8 12.3 19.9

Approach Delay (s) 13.9 11.8 12.3 19.9

Approach LOS B B B C

Intersection Summary

Delay 15.8

HCM Level of Service C

Intersection Capacity Utilization 62.6% ICU Level of Service B

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

56: N 192nd St & SR 99 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 12 Synchro 7 -  Report

David Evans and Associates, Inc. Page 59

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 20 10 6 29 19 21 5 382 10 22 1630 37

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 12 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 1.00 0.94 1.00 1.00 0.92

Flpb, ped/bikes 0.99 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.94 1.00 0.92 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1753 1680 1748 1697 1770 3421 1494 1770 3421 1461

Flt Permitted 0.73 1.00 0.75 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1344 1680 1372 1697 1770 3421 1494 1770 3421 1461

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 22 11 7 32 21 23 5 415 11 24 1772 40

RTOR Reduction (vph) 0 6 0 0 21 0 0 0 3 0 0 4

Lane Group Flow (vph) 22 12 0 32 23 0 5 415 8 24 1772 36

Confl. Peds. (#/hr) 7 8 8 7 15 9 9 15

Turn Type Perm Perm Prot Perm Prot Perm

Protected Phases 4 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 13.6 13.6 13.6 13.6 1.2 107.8 107.8 3.6 110.2 110.2

Effective Green, g (s) 13.6 13.6 13.6 13.6 1.2 107.8 107.8 3.6 110.2 110.2

Actuated g/C Ratio 0.10 0.10 0.10 0.10 0.01 0.77 0.77 0.03 0.79 0.79

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 4.0 4.0 2.0 4.0 4.0

Lane Grp Cap (vph) 131 163 133 165 15 2634 1150 46 2693 1150

v/s Ratio Prot 0.01 0.01 0.00 0.12 c0.01 c0.52

v/s Ratio Perm 0.02 c0.02 0.01 0.02

v/c Ratio 0.17 0.07 0.24 0.14 0.33 0.16 0.01 0.52 0.66 0.03

Uniform Delay, d1 58.0 57.5 58.4 57.9 69.0 4.2 3.7 67.3 6.6 3.3

Progression Factor 1.00 1.00 1.00 1.00 0.94 0.52 0.31 1.00 1.00 1.00

Incremental Delay, d2 0.2 0.1 0.3 0.1 4.5 0.1 0.0 4.8 1.3 0.0

Delay (s) 58.2 57.5 58.8 58.0 69.1 2.3 1.2 72.2 7.9 3.3

Level of Service E E E E E A A E A A

Approach Delay (s) 57.9 58.3 3.1 8.6

Approach LOS E E A A

Intersection Summary

HCM Average Control Delay 10.0 HCM Level of Service B

HCM Volume to Capacity ratio 0.60

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 65.1% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 24 201 155 96 227 49 51 89 46 44 316 43

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 10 10 11 10 10 11 12 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.93 1.00 0.97 1.00 0.95 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1707 1575 1709 1684 1710 1752 1705 1824

Flt Permitted 0.55 1.00 0.36 1.00 0.24 1.00 0.66 1.00

Satd. Flow (perm) 983 1575 654 1684 429 1752 1191 1824

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 26 218 168 104 247 53 55 97 50 48 343 47

RTOR Reduction (vph) 0 36 0 0 10 0 0 27 0 0 7 0

Lane Group Flow (vph) 26 350 0 104 290 0 55 120 0 48 383 0

Confl. Peds. (#/hr) 3 4 4 3 1 3 3 1

Confl. Bikes (#/hr) 6 3 1

Bus Blockages (#/hr) 0 4 0 0 0 0 0 0 0 0 0 0

Turn Type pm+pt pm+pt pm+pt pm+pt

Protected Phases 5 2 1 6 7 4 3 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 28.2 26.2 32.2 28.2 19.8 16.8 19.8 16.8

Effective Green, g (s) 28.2 26.2 32.2 28.2 19.8 16.8 19.8 16.8

Actuated g/C Ratio 0.40 0.37 0.46 0.40 0.28 0.24 0.28 0.24

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 417 590 361 678 176 420 359 438

v/s Ratio Prot 0.00 c0.22 c0.02 0.17 c0.01 0.07 0.01 c0.21

v/s Ratio Perm 0.02 0.12 0.07 0.03

v/c Ratio 0.06 0.59 0.29 0.43 0.31 0.28 0.13 0.87

Uniform Delay, d1 12.7 17.6 11.5 15.1 19.3 21.7 18.5 25.6

Progression Factor 1.04 1.13 1.00 1.00 0.93 1.09 1.00 1.00

Incremental Delay, d2 0.0 4.3 0.2 2.0 0.4 0.1 0.1 16.9

Delay (s) 13.2 24.1 11.7 17.1 18.2 23.9 18.6 42.5

Level of Service B C B B B C B D

Approach Delay (s) 23.4 15.7 22.3 39.9

Approach LOS C B C D

Intersection Summary

HCM Average Control Delay 26.1 HCM Level of Service C

HCM Volume to Capacity ratio 0.65

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 65.6% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 1 0 0 185 2 72 0 153 114 212 345 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 0 0 201 2 78 0 166 124 230 375 0

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 1 282 290 605

Volume Left (vph) 1 201 0 230

Volume Right (vph) 0 78 124 0

Hadj (s) 0.23 0.01 -0.22 0.11

Departure Headway (s) 7.4 6.3 5.6 5.4

Degree Utilization, x 0.00 0.49 0.45 0.91

Capacity (veh/h) 431 548 624 656

Control Delay (s) 10.4 15.2 13.1 40.1

Approach Delay (s) 10.4 15.2 13.1 40.1

Approach LOS B C B E

Intersection Summary

Delay 27.5

HCM Level of Service D

Intersection Capacity Utilization 68.6% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 29 41 0 3 76 24 0 8 1 102 16 65

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 32 45 0 3 83 26 0 9 1 111 17 71

Pedestrians 1 4 2 1

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 0 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1279

pX, platoon unblocked

vC, conflicting volume 110 47 292 226 51 220 213 98

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 110 47 292 226 51 220 213 98

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 98 100 100 99 100 84 97 93

cM capacity (veh/h) 1479 1558 586 656 1012 710 667 957

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 76 112 10 199

Volume Left 32 3 0 111

Volume Right 0 26 1 71

cSH 1479 1558 683 777

Volume to Capacity 0.02 0.00 0.01 0.26

Queue Length 95th (ft) 2 0 1 25

Control Delay (s) 3.2 0.2 10.3 11.2

Lane LOS A A B B

Approach Delay (s) 3.2 0.2 10.3 11.2

Approach LOS B B

Intersection Summary

Average Delay 6.6

Intersection Capacity Utilization 34.5% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 22 12 113 16 11 12 13 655 6 2 1940 56

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 12 12 12 12 12

Total Lost time (s) 4.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.98 1.00 0.99 1.00 1.00 0.96 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.86 1.00 0.92 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1588 1378 1589 1481 1593 3185 1366 1593 3185 1377

Flt Permitted 0.64 1.00 0.47 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1066 1378 778 1481 1593 3185 1366 1593 3185 1377

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 24 13 123 17 12 13 14 712 7 2 2109 61

RTOR Reduction (vph) 0 114 0 0 12 0 0 0 2 0 0 10

Lane Group Flow (vph) 24 22 0 17 13 0 14 712 5 2 2109 51

Confl. Peds. (#/hr) 3 4 4 3 3 5 5 3

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 14.2 10.0 11.4 8.6 2.4 107.1 107.1 1.1 105.8 105.8

Effective Green, g (s) 14.2 10.0 11.4 8.6 2.4 107.1 107.1 1.1 105.8 105.8

Actuated g/C Ratio 0.10 0.07 0.08 0.06 0.02 0.76 0.76 0.01 0.76 0.76

Clearance Time (s) 4.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 2.0 3.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 124 98 80 91 27 2437 1045 13 2407 1041

v/s Ratio Prot c0.01 c0.02 0.00 0.01 c0.01 0.22 0.00 c0.66

v/s Ratio Perm 0.01 0.01 0.00 0.04

v/c Ratio 0.19 0.22 0.21 0.14 0.52 0.29 0.01 0.15 0.88 0.05

Uniform Delay, d1 57.4 61.3 59.8 62.2 68.2 5.0 3.9 69.0 12.4 4.3

Progression Factor 1.00 1.00 1.00 1.00 1.00 0.41 0.32 1.20 0.22 0.00

Incremental Delay, d2 0.8 0.4 1.3 0.3 6.6 0.3 0.0 0.5 1.2 0.0

Delay (s) 58.2 61.8 61.1 62.5 75.0 2.3 1.2 83.5 3.9 0.0

Level of Service E E E E E A A F A A

Approach Delay (s) 61.2 61.9 3.7 3.9

Approach LOS E E A A

Intersection Summary

HCM Average Control Delay 7.6 HCM Level of Service A

HCM Volume to Capacity ratio 0.77

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 14.0

Intersection Capacity Utilization 83.5% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 37 770 33 56 344 1 17 16 24 26 57 43

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 10 11 11 12 10 10 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 1.00 1.00 0.91 1.00 0.94

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1767 3368 1703 3420 1650 1566 1764 1733

Flt Permitted 0.53 1.00 0.32 1.00 0.69 1.00 0.73 1.00

Satd. Flow (perm) 984 3368 573 3420 1193 1566 1353 1733

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 40 837 36 61 374 1 18 17 26 28 62 47

RTOR Reduction (vph) 0 2 0 0 0 0 0 23 0 0 42 0

Lane Group Flow (vph) 40 871 0 61 375 0 18 20 0 28 67 0

Confl. Peds. (#/hr) 1 7 7 1 1 3 3 1

Bus Blockages (#/hr) 0 4 0 0 0 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 6 4 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 52.9 52.9 52.9 52.9 7.1 7.1 7.1 7.1

Effective Green, g (s) 52.9 52.9 52.9 52.9 7.1 7.1 7.1 7.1

Actuated g/C Ratio 0.76 0.76 0.76 0.76 0.10 0.10 0.10 0.10

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 744 2545 433 2585 121 159 137 176

v/s Ratio Prot c0.26 0.11 0.01 c0.04

v/s Ratio Perm 0.04 0.11 0.02 0.02

v/c Ratio 0.05 0.34 0.14 0.14 0.15 0.12 0.20 0.38

Uniform Delay, d1 2.2 2.8 2.3 2.3 28.7 28.6 28.9 29.4

Progression Factor 1.37 1.51 0.77 0.70 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.4 0.5 0.1 0.6 0.4 0.7 1.4

Delay (s) 3.1 4.6 2.3 1.7 29.3 29.0 29.6 30.8

Level of Service A A A A C C C C

Approach Delay (s) 4.5 1.8 29.1 30.5

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 7.0 HCM Level of Service A

HCM Volume to Capacity ratio 0.35

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 47.4% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 11 316 17 51 362 8 19 4 49 6 0 4

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.92 1.00 1.00 1.00 0.90 0.99

Flpb, ped/bikes 0.98 1.00 1.00 0.96 1.00 0.98 1.00 0.95

Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85 0.95

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.96 1.00 0.97

Satd. Flow (prot) 1743 1801 1460 1705 1793 1698 1433 1617

Flt Permitted 0.53 1.00 1.00 0.55 1.00 0.92 1.00 0.82

Satd. Flow (perm) 964 1801 1460 995 1793 1628 1433 1365

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 12 343 18 55 393 9 21 4 53 7 0 4

RTOR Reduction (vph) 0 0 4 0 0 0 0 0 50 0 4 0

Lane Group Flow (vph) 12 343 14 55 402 0 0 25 3 0 7 0

Confl. Peds. (#/hr) 12 27 27 12 16 35 35 16

Turn Type Perm Perm Perm Perm Perm Perm

Protected Phases 2 6 4 8

Permitted Phases 2 2 6 4 4 8

Actuated Green, G (s) 56.0 56.0 56.0 56.0 56.0 4.0 4.0 4.0

Effective Green, g (s) 56.0 56.0 56.0 56.0 56.0 4.0 4.0 4.0

Actuated g/C Ratio 0.80 0.80 0.80 0.80 0.80 0.06 0.06 0.06

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 771 1441 1168 796 1434 93 82 78

v/s Ratio Prot 0.19 c0.22

v/s Ratio Perm 0.01 0.01 0.06 c0.02 0.00 0.01

v/c Ratio 0.02 0.24 0.01 0.07 0.28 0.27 0.04 0.09

Uniform Delay, d1 1.4 1.7 1.4 1.5 1.8 31.6 31.2 31.3

Progression Factor 0.39 1.18 0.37 0.61 0.58 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.3 0.0 0.2 0.5 0.6 0.1 0.2

Delay (s) 0.6 2.4 0.5 1.1 1.5 32.2 31.2 31.5

Level of Service A A A A A C C C

Approach Delay (s) 2.2 1.5 31.5 31.5

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 4.7 HCM Level of Service A

HCM Volume to Capacity ratio 0.28

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 48.2% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 28 566 33 5 616 65 19 5 5 19 4 44

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.5 4.5

Lane Util. Factor 1.00 0.95 1.00 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 1.00 0.93 1.00 0.86

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1590 3045 1585 4345 1581 1489 1591 1371

Flt Permitted 0.35 1.00 0.40 1.00 0.87 1.00 0.78 1.00

Satd. Flow (perm) 584 3045 675 4345 1447 1489 1314 1371

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 30 615 36 5 670 71 21 5 5 21 4 48

RTOR Reduction (vph) 0 3 0 0 8 0 0 5 0 0 45 0

Lane Group Flow (vph) 30 648 0 5 733 0 21 5 0 21 7 0

Confl. Peds. (#/hr) 7 13 13 7 10 1 1 10

Turn Type pm+pt pm+pt Perm Perm

Protected Phases 5 2 1 6 4 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 51.7 49.2 49.1 47.9 4.6 4.6 5.1 5.1

Effective Green, g (s) 51.7 49.2 49.1 47.9 4.6 4.6 5.1 5.1

Actuated g/C Ratio 0.74 0.70 0.70 0.68 0.07 0.07 0.07 0.07

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.5 4.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 467 2140 489 2973 95 98 96 100

v/s Ratio Prot c0.00 c0.21 0.00 0.17 0.00 0.01

v/s Ratio Perm 0.05 0.01 0.01 c0.02

v/c Ratio 0.06 0.30 0.01 0.25 0.22 0.05 0.22 0.07

Uniform Delay, d1 2.5 3.9 3.1 4.2 31.0 30.7 30.6 30.3

Progression Factor 1.30 1.66 0.36 0.35 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.3 0.0 0.2 1.2 0.2 1.2 0.3

Delay (s) 3.2 6.9 1.1 1.6 32.2 30.9 31.7 30.6

Level of Service A A A A C C C C

Approach Delay (s) 6.7 1.6 31.8 30.9

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 5.9 HCM Level of Service A

HCM Volume to Capacity ratio 0.27

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 9.5

Intersection Capacity Utilization 45.8% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 10 0 0 26 10 19

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 11 0 0 28 11 21

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 49 21 32

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 49 21 32

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 99 100 100

cM capacity (veh/h) 960 1056 1581

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 11 28 32

Volume Left 11 0 0

Volume Right 0 0 21

cSH 960 1581 1700

Volume to Capacity 0.01 0.00 0.02

Queue Length 95th (ft) 1 0 0

Control Delay (s) 8.8 0.0 0.0

Lane LOS A

Approach Delay (s) 8.8 0.0 0.0

Approach LOS A

Intersection Summary

Average Delay 1.4

Intersection Capacity Utilization 13.3% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

1: NW 196th St & Richmond Beach Dr 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 13 Synchro 7 -  Report

David Evans and Associates, Inc. Page 1

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 4 313 3 2 504 5

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 4 340 3 2 548 5

Pedestrians 2 1

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1108 6 7

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1108 6 7

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 97 68 66

cM capacity (veh/h) 153 1075 1610

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 345 5 553

Volume Left 4 0 548

Volume Right 340 2 0

cSH 998 1700 1610

Volume to Capacity 0.35 0.00 0.34

Queue Length 95th (ft) 39 0 38

Control Delay (s) 10.5 0.0 8.3

Lane LOS B A

Approach Delay (s) 10.5 0.0 8.3

Approach LOS B

Intersection Summary

Average Delay 9.1

Intersection Capacity Utilization 61.1% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

2: NW 195th Pl & Richmond Beach Dr 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 13 Synchro 7 -  Report

David Evans and Associates, Inc. Page 2

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 2 2 5 10 20 1

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 2 5 11 22 1

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 55 11 16

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 55 11 16

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 100 99

cM capacity (veh/h) 939 1070 1601

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 4 16 23

Volume Left 2 0 22

Volume Right 2 11 0

cSH 1001 1700 1601

Volume to Capacity 0.00 0.01 0.01

Queue Length 95th (ft) 0 0 1

Control Delay (s) 8.6 0.0 6.9

Lane LOS A A

Approach Delay (s) 8.6 0.0 6.9

Approach LOS A

Intersection Summary

Average Delay 4.5

Intersection Capacity Utilization 17.8% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

3: NW 195th Pl & 24th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 13 Synchro 7 -  Report

David Evans and Associates, Inc. Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 520 0 7 317 4 0 0 45 18 1 3

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 565 0 8 345 4 0 0 49 20 1 3

Pedestrians 4 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 349 567 933 934 571 982 931 347

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 349 567 933 934 571 982 931 347

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 99 100 100 91 90 100 100

cM capacity (veh/h) 1210 1003 242 263 518 204 264 696

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total 566 8 349 49 24

Volume Left 1 8 0 0 20

Volume Right 0 0 4 49 3

cSH 1210 1003 1700 518 229

Volume to Capacity 0.00 0.01 0.21 0.09 0.10

Queue Length 95th (ft) 0 1 0 8 9

Control Delay (s) 0.0 8.6 0.0 12.7 22.6

Lane LOS A A B C

Approach Delay (s) 0.0 0.2 12.7 22.6

Approach LOS B C

Intersection Summary

Average Delay 1.2

Intersection Capacity Utilization 42.7% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

4: NW 196th St NW & 20th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 13 Synchro 7 -  Report

David Evans and Associates, Inc. Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 5 615 1 22 310 59 5 9 68 244 3 21

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 5 668 1 24 337 64 5 10 74 265 3 23

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 340 335 192 233 89 291

Volume Left (vph) 5 0 24 0 5 265

Volume Right (vph) 0 1 0 64 74 23

Hadj (s) 0.04 0.03 0.10 -0.16 -0.45 0.17

Departure Headway (s) 6.7 6.7 7.1 6.8 7.0 6.8

Degree Utilization, x 0.63 0.62 0.38 0.44 0.17 0.55

Capacity (veh/h) 524 519 486 506 447 500

Control Delay (s) 19.3 18.9 13.2 13.9 11.4 18.0

Approach Delay (s) 19.1 13.6 11.4 18.0

Approach LOS C B B C

Intersection Summary

Delay 16.8

HCM Level of Service C

Intersection Capacity Utilization 55.8% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

5: NW 195th St & 15th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 13 Synchro 7 -  Report

David Evans and Associates, Inc. Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 19 909 0 0 402 25 0 0 0 70 0 44

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 21 988 0 0 437 27 0 0 0 76 0 48

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 438 988 1296 1467 494 987 1481 233

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 438 988 1296 1467 494 987 1481 233

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 98 100 100 100 100 62 100 94

cM capacity (veh/h) 1117 695 110 124 521 199 122 768

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 515 494 218 246 0 124

Volume Left 21 0 0 0 0 76

Volume Right 0 0 0 27 0 48

cSH 1117 1700 695 1700 1700 278

Volume to Capacity 0.02 0.29 0.00 0.14 0.00 0.45

Queue Length 95th (ft) 1 0 0 0 0 54

Control Delay (s) 0.5 0.0 0.0 0.0 0.0 27.9

Lane LOS A A D

Approach Delay (s) 0.3 0.0 0.0 27.9

Approach LOS A D

Intersection Summary

Average Delay 2.3

Intersection Capacity Utilization 51.9% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

6: N Richmond Beach Rd & 15th Drwy 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 13 Synchro 7 -  Report

David Evans and Associates, Inc. Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 2 935 34 23 381 2 47 1 33 1 1 3

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 1016 37 25 414 2 51 1 36 1 1 3

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 510 545 232 209 88 5

Volume Left (vph) 2 0 25 0 51 1

Volume Right (vph) 0 37 0 2 36 3

Hadj (s) 0.04 -0.01 0.09 0.03 -0.09 -0.29

Departure Headway (s) 5.4 5.3 6.1 6.1 6.3 6.4

Degree Utilization, x 0.76 0.81 0.40 0.35 0.15 0.01

Capacity (veh/h) 655 665 568 572 543 516

Control Delay (s) 22.3 25.5 11.9 11.2 10.5 9.5

Approach Delay (s) 24.0 11.5 10.5 9.5

Approach LOS C B B A

Intersection Summary

Delay 19.7

HCM Level of Service C

Intersection Capacity Utilization 46.2% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

7: NW 190th St & N Richmond Beach Rd 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 13 Synchro 7 -  Report

David Evans and Associates, Inc. Page 7

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 1 100 353 2 104 885

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 109 384 2 113 962

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1289

pX, platoon unblocked

vC, conflicting volume 1093 194 387

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1093 194 387

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 99 87 90

cM capacity (veh/h) 188 814 1167

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2

Volume Total 110 256 130 434 641

Volume Left 1 0 0 113 0

Volume Right 109 0 2 0 0

cSH 788 1700 1700 1167 1700

Volume to Capacity 0.14 0.15 0.08 0.10 0.38

Queue Length 95th (ft) 12 0 0 8 0

Control Delay (s) 10.3 0.0 0.0 2.9 0.0

Lane LOS B A

Approach Delay (s) 10.3 0.0 1.2

Approach LOS B

Intersection Summary

Average Delay 1.5

Intersection Capacity Utilization 53.7% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

8: N Richmond Beach Rd & 8th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 13 Synchro 7 -  Report

David Evans and Associates, Inc. Page 8

Movement EBL EBT EBR EBR2 WBL2 WBL WBT WBR NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 12 793 46 2 21 14 303 49 2 27 64 23

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 12 12 12 11 11 10 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.98 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1711 3503 1711 3209 1711 1721

Flt Permitted 0.53 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 946 3503 1711 3209 1711 1721

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 13 862 50 2 23 15 329 53 2 29 70 25

RTOR Reduction (vph) 0 0 0 0 0 0 7 0 0 0 10 0

Lane Group Flow (vph) 13 914 0 0 0 38 375 0 0 31 85 0

Confl. Peds. (#/hr) 2 2 3

Confl. Bikes (#/hr) 1 1

Bus Blockages (#/hr) 0 0 0 0 0 0 4 0 0 0 0 0

Turn Type Perm Prot Prot Split Split

Protected Phases 2 1 1 6 4 4 4

Permitted Phases 2

Actuated Green, G (s) 70.8 70.8 6.4 82.2 11.7 11.7

Effective Green, g (s) 70.8 70.8 6.4 82.2 11.7 11.7

Actuated g/C Ratio 0.51 0.51 0.05 0.59 0.08 0.08

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.5 2.0 2.0 2.5 2.5

Lane Grp Cap (vph) 478 1772 78 1884 143 144

v/s Ratio Prot c0.26 c0.02 0.12 0.02 c0.05

v/s Ratio Perm 0.01

v/c Ratio 0.03 0.52 0.49 0.20 0.22 0.59

Uniform Delay, d1 17.3 23.1 65.2 13.5 59.9 61.8

Progression Factor 1.00 1.00 0.86 0.59 1.00 1.00

Incremental Delay, d2 0.1 1.1 1.7 0.2 0.6 5.0

Delay (s) 17.4 24.2 58.1 8.3 60.4 66.9

Level of Service B C E A E E

Approach Delay (s) 24.1 12.8 65.3

Approach LOS C B E

Intersection Summary

HCM Average Control Delay 33.7 HCM Level of Service C

HCM Volume to Capacity ratio 0.57

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 25.0

Intersection Capacity Utilization 64.5% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

8: N Richmond Beach Rd & 8th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 13 Synchro 7 -  Report

David Evans and Associates, Inc. Page 9

Movement SBL SBT SBR SBR2 NEL NER NER2

Lane Configurations

Volume (vph) 140 129 9 21 24 27 2

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 12 12 12

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 0.97 0.93

Flt Protected 0.95 1.00 0.98

Satd. Flow (prot) 1711 1730 1631

Flt Permitted 0.95 1.00 0.98

Satd. Flow (perm) 1711 1730 1631

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 152 140 10 23 26 29 2

RTOR Reduction (vph) 0 4 0 0 0 0 0

Lane Group Flow (vph) 152 169 0 0 57 0 0

Confl. Peds. (#/hr) 3 3 2

Confl. Bikes (#/hr) 1 1

Bus Blockages (#/hr) 0 2 0 0 0 0 0

Turn Type Split

Protected Phases 7 7 3

Permitted Phases

Actuated Green, G (s) 17.9 17.9 8.2

Effective Green, g (s) 17.9 17.9 8.2

Actuated g/C Ratio 0.13 0.13 0.06

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0

Lane Grp Cap (vph) 219 221 96

v/s Ratio Prot 0.09 c0.10 c0.03

v/s Ratio Perm

v/c Ratio 0.69 0.76 0.59

Uniform Delay, d1 58.4 59.0 64.3

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 7.5 13.1 6.4

Delay (s) 65.9 72.1 70.7

Level of Service E E E

Approach Delay (s) 69.2 70.7

Approach LOS E E

Intersection Summary



HCM Signalized Intersection Capacity Analysis

9: N Richmond Beach Rd & 3rd Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 13 Synchro 7 -  Report

David Evans and Associates, Inc. Page 10

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 19 997 3 10 404 38 9 23 18 99 15 32

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 11 11 10 10 11 10 10 10

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 0.98

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.93 1.00 0.90

Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 3389 3340 1637 1611 1646 1535

Flt Permitted 0.94 0.93 0.72 1.00 0.73 1.00

Satd. Flow (perm) 3197 3108 1248 1611 1260 1535

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 21 1084 3 11 439 41 10 25 20 108 16 35

RTOR Reduction (vph) 0 0 0 0 7 0 0 17 0 0 0 0

Lane Group Flow (vph) 0 1108 0 0 484 0 10 28 0 108 51 0

Confl. Peds. (#/hr) 2 7 7 2 7 3 3 7

Confl. Bikes (#/hr) 1 1 1

Bus Blockages (#/hr) 0 4 0 0 4 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 50.0 50.0 10.0 10.0 10.0 10.0

Effective Green, g (s) 50.0 50.0 10.0 10.0 10.0 10.0

Actuated g/C Ratio 0.71 0.71 0.14 0.14 0.14 0.14

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 2284 2220 178 230 180 219

v/s Ratio Prot 0.02 0.03

v/s Ratio Perm c0.35 0.16 0.01 c0.09

v/c Ratio 0.48 0.22 0.06 0.12 0.60 0.23

Uniform Delay, d1 4.4 3.4 25.9 26.2 28.1 26.6

Progression Factor 1.18 1.36 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.7 0.2 0.1 0.2 5.3 0.5

Delay (s) 5.8 4.8 26.1 26.4 33.4 27.1

Level of Service A A C C C C

Approach Delay (s) 5.8 4.8 26.3 31.4

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 8.4 HCM Level of Service A

HCM Volume to Capacity ratio 0.50

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 61.9% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

10: N Richmond Beach Rd & Dayton Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 13 Synchro 7 -  Report

David Evans and Associates, Inc. Page 11

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 892 237 43 358 91 80

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 11 11 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 1.00 0.95 0.97

Frpb, ped/bikes 0.99 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.97 1.00 1.00 0.93

Flt Protected 1.00 0.95 1.00 0.97

Satd. Flow (prot) 3296 1770 3421 3234

Flt Permitted 1.00 0.95 1.00 0.97

Satd. Flow (perm) 3296 1770 3421 3234

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 970 258 47 389 99 87

RTOR Reduction (vph) 24 0 0 0 76 0

Lane Group Flow (vph) 1204 0 47 389 110 0

Confl. Peds. (#/hr) 2 2

Confl. Bikes (#/hr) 2 2

Turn Type Prot

Protected Phases 2 1 6 4

Permitted Phases

Actuated Green, G (s) 42.3 3.7 51.0 9.0

Effective Green, g (s) 42.3 3.7 51.0 9.0

Actuated g/C Ratio 0.60 0.05 0.73 0.13

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1992 94 2492 416

v/s Ratio Prot c0.37 c0.03 0.11 c0.03

v/s Ratio Perm

v/c Ratio 0.60 0.50 0.16 0.26

Uniform Delay, d1 8.6 32.3 2.9 27.5

Progression Factor 0.72 1.27 0.28 1.00

Incremental Delay, d2 1.3 1.5 0.1 0.1

Delay (s) 7.5 42.5 0.9 27.6

Level of Service A D A C

Approach Delay (s) 7.5 5.4 27.6

Approach LOS A A C

Intersection Summary

HCM Average Control Delay 9.0 HCM Level of Service A

HCM Volume to Capacity ratio 0.54

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 49.2% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

11: N Richmond Beach Rd & Fremont Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 13 Synchro 7 -  Report

David Evans and Associates, Inc. Page 12

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 23 858 89 22 330 23 49 70 21 43 147 23

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 12 11 11 11 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 1.00 0.97 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1711 3364 1770 3355 1711 1728 1711 1759

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1711 3364 1770 3355 1711 1728 1711 1759

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 25 933 97 24 359 25 53 76 23 47 160 25

RTOR Reduction (vph) 0 4 0 0 3 0 0 8 0 0 0 0

Lane Group Flow (vph) 25 1026 0 24 381 0 53 91 0 47 185 0

Confl. Peds. (#/hr) 1 2 2 1 1 5 5 1

Confl. Bikes (#/hr) 2 1 4

Bus Blockages (#/hr) 0 0 0 0 4 0 0 0 0 0 0 0

Turn Type Prot Prot Split Split

Protected Phases 1 6 5 2 3 3 4 4

Permitted Phases

Actuated Green, G (s) 3.6 85.7 3.6 85.7 11.7 11.7 19.0 19.0

Effective Green, g (s) 3.6 85.7 3.6 85.7 11.7 11.7 19.0 19.0

Actuated g/C Ratio 0.03 0.61 0.03 0.61 0.08 0.08 0.14 0.14

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.0 2.5 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 44 2059 46 2054 143 144 232 239

v/s Ratio Prot c0.01 c0.31 0.01 0.11 0.03 c0.05 0.03 c0.11

v/s Ratio Perm

v/c Ratio 0.57 0.50 0.52 0.19 0.37 0.63 0.20 0.77

Uniform Delay, d1 67.4 15.2 67.3 11.9 60.7 62.1 53.8 58.4

Progression Factor 0.87 0.63 0.84 1.46 0.79 0.79 1.00 1.00

Incremental Delay, d2 11.0 0.7 7.9 0.2 0.6 6.4 0.2 13.2

Delay (s) 69.6 10.3 64.4 17.6 48.7 55.6 53.9 71.7

Level of Service E B E B D E D E

Approach Delay (s) 11.7 20.3 53.2 68.1

Approach LOS B C D E

Intersection Summary

HCM Average Control Delay 24.1 HCM Level of Service C

HCM Volume to Capacity ratio 0.56

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 52.7% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

12: 244th St SW & 100th Ave W 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 13 Synchro 7 -  Report

David Evans and Associates, Inc. Page 13

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 2 4 4 110 3 4 1 129 106 8 302 1

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 4 4 120 3 4 1 140 115 9 328 1

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 552 604 329 553 547 198 329 255

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 552 604 329 553 547 198 329 255

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 99 99 73 99 99 100 99

cM capacity (veh/h) 437 409 713 435 441 843 1230 1310

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 11 127 257 338

Volume Left 2 120 1 9

Volume Right 4 4 115 1

cSH 501 443 1230 1310

Volume to Capacity 0.02 0.29 0.00 0.01

Queue Length 95th (ft) 2 29 0 1

Control Delay (s) 12.3 16.4 0.0 0.3

Lane LOS B C A A

Approach Delay (s) 12.3 16.4 0.0 0.3

Approach LOS B C

Intersection Summary

Average Delay 3.2

Intersection Capacity Utilization 41.5% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

13: 244th St SW & Firdale Ave 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 13 Synchro 7 -  Report

David Evans and Associates, Inc. Page 14

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 2 131 100 180 338 2

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 142 109 196 367 2

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 782 368 370

vC1, stage 1 conf vol 368

vC2, stage 2 conf vol 413

vCu, unblocked vol 782 368 370

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s) 5.4

tF (s) 3.5 3.3 2.2

p0 queue free % 100 79 91

cM capacity (veh/h) 527 677 1189

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 145 304 370

Volume Left 2 109 0

Volume Right 142 0 2

cSH 674 1189 1700

Volume to Capacity 0.21 0.09 0.22

Queue Length 95th (ft) 20 8 0

Control Delay (s) 11.8 3.5 0.0

Lane LOS B A

Approach Delay (s) 11.8 3.5 0.0

Approach LOS B

Intersection Summary

Average Delay 3.4

Intersection Capacity Utilization 51.1% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

14: 244th St SW & 3rd Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 13 Synchro 7 -  Report

David Evans and Associates, Inc. Page 15

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 8 424 167 60 241 9 97 6 49 16 2 3

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 9 461 182 65 262 10 105 7 53 17 2 3

Pedestrians 1 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 274 642 967 973 552 934 1059 270

vC1, stage 1 conf vol 569 569 399 399

vC2, stage 2 conf vol 398 404 535 660

vCu, unblocked vol 274 642 967 973 552 934 1059 270

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s) 6.1 5.5 6.1 5.5

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 99 93 75 98 90 95 99 100

cM capacity (veh/h) 1287 942 417 416 534 363 355 767

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 9 642 65 272 165 23

Volume Left 9 0 65 0 105 17

Volume Right 0 182 0 10 53 3

cSH 1287 1700 942 1700 449 392

Volume to Capacity 0.01 0.38 0.07 0.16 0.37 0.06

Queue Length 95th (ft) 1 0 6 0 42 5

Control Delay (s) 7.8 0.0 9.1 0.0 17.6 14.8

Lane LOS A A C B

Approach Delay (s) 0.1 1.8 17.6 14.8

Approach LOS C B

Intersection Summary

Average Delay 3.3

Intersection Capacity Utilization 55.0% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

15: 244th St SW & Fremont Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 13 Synchro 7 -  Report

David Evans and Associates, Inc. Page 16

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 140 465 281 290 24 120

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 152 505 305 315 26 130

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 1257

pX, platoon unblocked

vC, conflicting volume 658 1332 405

vC1, stage 1 conf vol 405

vC2, stage 2 conf vol 927

vCu, unblocked vol 658 1332 405

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s) 5.4

tF (s) 2.2 3.5 3.3

p0 queue free % 67 89 80

cM capacity (veh/h) 930 245 646

Direction, Lane # EB 1 WB 1 WB 2 NB 1

Volume Total 658 305 315 157

Volume Left 0 305 0 26

Volume Right 505 0 0 130

cSH 1700 930 1700 508

Volume to Capacity 0.39 0.33 0.19 0.31

Queue Length 95th (ft) 0 36 0 32

Control Delay (s) 0.0 10.8 0.0 15.2

Lane LOS B C

Approach Delay (s) 0.0 5.3 15.2

Approach LOS C

Intersection Summary

Average Delay 3.9

Intersection Capacity Utilization 70.3% ICU Level of Service C

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

16: N 175th St & 6th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 13 Synchro 7 -  Report

David Evans and Associates, Inc. Page 17

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 13 78 33 55 353 11

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 14 85 36 60 384 12

Pedestrians 2

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 96 179 68

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 96 179 68

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 99 52 99

cM capacity (veh/h) 1498 803 994

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 99 96 396

Volume Left 14 0 384

Volume Right 0 60 12

cSH 1498 1700 808

Volume to Capacity 0.01 0.06 0.49

Queue Length 95th (ft) 1 0 68

Control Delay (s) 1.1 0.0 13.7

Lane LOS A B

Approach Delay (s) 1.1 0.0 13.7

Approach LOS B

Intersection Summary

Average Delay 9.3

Intersection Capacity Utilization 38.4% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

17: St Luke Pl N & Dayton Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 13 Synchro 7 -  Report

David Evans and Associates, Inc. Page 18

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 32 84 68 141 458 123

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 35 91 74 153 498 134

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 866 565 498

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 866 565 498

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 88 83 93

cM capacity (veh/h) 301 525 1066

Direction, Lane # EB 1 EB 2 NB 1 SB 1

Volume Total 35 91 227 632

Volume Left 35 0 74 0

Volume Right 0 91 0 134

cSH 301 525 1066 1700

Volume to Capacity 0.12 0.17 0.07 0.37

Queue Length 95th (ft) 10 16 6 0

Control Delay (s) 18.5 13.3 3.3 0.0

Lane LOS C B A

Approach Delay (s) 14.7 3.3 0.0

Approach LOS B

Intersection Summary

Average Delay 2.6

Intersection Capacity Utilization 56.1% ICU Level of Service B

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

18: N 175th St & Fremont Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 13 Synchro 7 -  Report

David Evans and Associates, Inc. Page 19

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 1 4 0 77 2 46 1 65 103 103 167 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 11 12 12 12 12 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 0.98 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.86 1.00 0.85 1.00

Flt Protected 0.99 0.95 1.00 1.00 1.00 0.98

Satd. Flow (prot) 1842 1707 1553 1861 1551 1823

Flt Permitted 0.98 0.75 1.00 1.00 1.00 0.84

Satd. Flow (perm) 1831 1356 1553 1855 1551 1569

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 1 4 0 84 2 50 1 71 112 112 182 1

RTOR Reduction (vph) 0 0 0 0 20 0 0 0 83 0 0 0

Lane Group Flow (vph) 0 5 0 84 32 0 0 72 29 0 295 0

Confl. Peds. (#/hr) 3 1 1 3 3 5 5 3

Confl. Bikes (#/hr) 1 2 5

Turn Type Perm Perm Perm Perm Perm

Protected Phases 2 2 5 5

Permitted Phases 2 2 5 5 5

Actuated Green, G (s) 41.9 41.9 41.9 18.1 18.1 18.1

Effective Green, g (s) 41.9 41.9 41.9 18.1 18.1 18.1

Actuated g/C Ratio 0.60 0.60 0.60 0.26 0.26 0.26

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1096 812 930 480 401 406

v/s Ratio Prot 0.02

v/s Ratio Perm 0.00 c0.06 0.04 0.02 c0.19

v/c Ratio 0.00 0.10 0.03 0.15 0.07 0.73

Uniform Delay, d1 5.7 6.0 5.8 20.0 19.6 23.7

Progression Factor 1.00 0.24 0.11 1.00 1.00 0.99

Incremental Delay, d2 0.0 0.3 0.1 0.1 0.0 4.8

Delay (s) 5.7 1.7 0.7 20.1 19.6 28.2

Level of Service A A A C B C

Approach Delay (s) 5.7 1.3 19.8 28.2

Approach LOS A A B C

Intersection Summary

HCM Average Control Delay 19.6 HCM Level of Service B

HCM Volume to Capacity ratio 0.29

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 49.1% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

19: N 175th St & Meridian Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 13 Synchro 7 -  Report

David Evans and Associates, Inc. Page 20

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 23 567 37 100 539 122 25 95 115 319 269 38

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 11 12 11 12 11 10 11 12 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 0.91 0.91

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.93 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.97 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 0.99

Satd. Flow (prot) 1770 3381 1770 3294 1711 1739 1426 1610 3185

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 0.99

Satd. Flow (perm) 1770 3381 1770 3294 1711 1739 1426 1610 3185

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 25 616 40 109 586 133 27 103 125 347 292 41

RTOR Reduction (vph) 0 3 0 0 11 0 0 0 111 0 6 0

Lane Group Flow (vph) 25 653 0 109 708 0 27 103 14 222 452 0

Confl. Peds. (#/hr) 10 18 18 10 2 26 26 2

Confl. Bikes (#/hr) 1 3 1

Turn Type Prot Prot Split Perm Split

Protected Phases 5 2 1 6 4 4 3 3

Permitted Phases 4

Actuated Green, G (s) 3.6 65.6 12.9 74.9 16.2 16.2 16.2 25.3 25.3

Effective Green, g (s) 3.6 65.6 12.9 74.9 16.2 16.2 16.2 25.3 25.3

Actuated g/C Ratio 0.03 0.47 0.09 0.54 0.12 0.12 0.12 0.18 0.18

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 46 1584 163 1762 198 201 165 291 576

v/s Ratio Prot 0.01 0.19 c0.06 c0.22 0.02 c0.06 0.14 c0.14

v/s Ratio Perm 0.01

v/c Ratio 0.54 0.41 0.67 0.40 0.14 0.51 0.09 0.76 0.79

Uniform Delay, d1 67.4 24.5 61.5 19.3 55.6 58.2 55.3 54.5 54.8

Progression Factor 1.30 0.27 1.43 0.28 1.00 1.00 1.00 0.98 0.99

Incremental Delay, d2 6.7 0.8 5.1 0.4 0.1 0.9 0.1 8.2 5.2

Delay (s) 94.6 7.4 93.2 5.9 55.7 59.1 55.4 61.9 59.5

Level of Service F A F A E E E E E

Approach Delay (s) 10.6 17.4 56.9 60.3

Approach LOS B B E E

Intersection Summary

HCM Average Control Delay 31.5 HCM Level of Service C

HCM Volume to Capacity ratio 0.51

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 57.4% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

20: Carlyle Hall Rd & Dayton Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 13 Synchro 7 -  Report

David Evans and Associates, Inc. Page 21

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 22 85 163 62 58 8 16 205 15 4 467 100

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 24 92 177 67 63 9 17 223 16 4 508 109

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 293 139 257 621

Volume Left (vph) 24 67 17 4

Volume Right (vph) 177 9 16 109

Hadj (s) -0.31 0.09 0.01 -0.07

Departure Headway (s) 6.6 7.5 6.7 6.0

Degree Utilization, x 0.54 0.29 0.48 1.03

Capacity (veh/h) 521 447 510 595

Control Delay (s) 17.0 13.5 15.6 69.6

Approach Delay (s) 17.0 13.5 15.6 69.6

Approach LOS C B C F

Intersection Summary

Delay 41.2

HCM Level of Service E

Intersection Capacity Utilization 63.1% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

21: N Innis Arden Wy & Greenwood Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 13 Synchro 7 -  Report

David Evans and Associates, Inc. Page 22

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 11 199 490 103 190 46

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 12 216 533 112 207 50

Pedestrians 4 5 2

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1415 241 261

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1415 241 261

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 87 73 59

cM capacity (veh/h) 89 792 1300

Direction, Lane # EB 1 EB 2 NB 1 SB 1

Volume Total 12 216 645 257

Volume Left 12 0 533 0

Volume Right 0 216 0 50

cSH 89 792 1300 1700

Volume to Capacity 0.13 0.27 0.41 0.15

Queue Length 95th (ft) 11 28 51 0

Control Delay (s) 51.6 11.2 8.7 0.0

Lane LOS F B A

Approach Delay (s) 13.4 8.7 0.0

Approach LOS B

Intersection Summary

Average Delay 7.7

Intersection Capacity Utilization 60.4% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

22: N 160th St & Greenwood Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 13 Synchro 7 -  Report

David Evans and Associates, Inc. Page 23

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 24 60 17 8 70 290 21 241 12 108 217 45

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 26 65 18 9 76 315 23 262 13 117 236 49

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 110 85 315 298 402

Volume Left (vph) 26 9 0 23 117

Volume Right (vph) 18 0 315 13 49

Hadj (s) -0.02 0.09 -0.67 0.02 0.02

Departure Headway (s) 7.1 7.0 6.2 6.3 6.1

Degree Utilization, x 0.22 0.17 0.55 0.52 0.68

Capacity (veh/h) 418 478 534 528 555

Control Delay (s) 12.1 10.2 15.3 16.0 21.2

Approach Delay (s) 12.1 14.2 16.0 21.2

Approach LOS B B C C

Intersection Summary

Delay 16.8

HCM Level of Service C

Intersection Capacity Utilization 57.4% ICU Level of Service B

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

23: N 160th St & Dayton Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 13 Synchro 7 -  Report

David Evans and Associates, Inc. Page 24

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 9 127 5 37 288 20 8 126 14 49 401 22

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 11 11 11 12 11 11 12 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98 1.00 1.00

Flpb, ped/bikes 0.99 1.00 0.97 1.00 1.00 1.00 1.00 0.99 1.00

Frt 1.00 0.99 1.00 0.99 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1757 1849 1659 1779 1766 1801 1502 1761 1784

Flt Permitted 0.34 1.00 0.67 1.00 0.44 1.00 1.00 0.67 1.00

Satd. Flow (perm) 634 1849 1163 1779 826 1801 1502 1241 1784

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 10 138 5 40 313 22 9 137 15 53 436 24

RTOR Reduction (vph) 0 2 0 0 4 0 0 0 6 0 2 0

Lane Group Flow (vph) 10 141 0 40 331 0 9 137 9 53 458 0

Confl. Peds. (#/hr) 7 18 18 7 2 5 5 2

Confl. Bikes (#/hr) 2 1

Turn Type Perm Perm Perm Perm Perm

Protected Phases 4 4 2 2

Permitted Phases 4 4 2 2 2

Actuated Green, G (s) 17.9 17.9 17.9 17.9 42.1 42.1 42.1 42.1 42.1

Effective Green, g (s) 17.9 17.9 17.9 17.9 42.1 42.1 42.1 42.1 42.1

Actuated g/C Ratio 0.26 0.26 0.26 0.26 0.60 0.60 0.60 0.60 0.60

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 162 473 297 455 497 1083 903 746 1073

v/s Ratio Prot 0.08 c0.19 0.08 c0.26

v/s Ratio Perm 0.02 0.03 0.01 0.01 0.04

v/c Ratio 0.06 0.30 0.13 0.73 0.02 0.13 0.01 0.07 0.43

Uniform Delay, d1 19.7 21.0 20.1 23.8 5.6 6.0 5.6 5.8 7.5

Progression Factor 1.00 1.00 0.71 0.89 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.1 0.1 3.9 0.1 0.2 0.0 0.2 1.2

Delay (s) 19.8 21.1 14.4 25.1 5.7 6.3 5.6 6.0 8.7

Level of Service B C B C A A A A A

Approach Delay (s) 21.0 24.0 6.2 8.4

Approach LOS C C A A

Intersection Summary

HCM Average Control Delay 14.6 HCM Level of Service B

HCM Volume to Capacity ratio 0.52

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 63.9% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 2 38 7 131 41 8 15 4 213 3 340 21

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00 1.00 0.95 0.95 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.86 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 0.97 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 1676 1425 1513 1552 1393 1589 1362 1354 1593 3185 1392

Flt Permitted 0.95 1.00 1.00 0.95 0.97 1.00 0.53 1.00 1.00 0.68 1.00 1.00

Satd. Flow (perm) 1593 1676 1425 1513 1552 1393 889 1362 1354 1135 3185 1392

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 2 41 8 142 45 9 16 4 232 3 370 23

RTOR Reduction (vph) 0 0 8 0 0 0 0 29 30 0 0 6

Lane Group Flow (vph) 2 41 0 92 95 9 16 89 88 3 370 17

Confl. Peds. (#/hr) 5 5 1 1

Turn Type Split Perm Split Free Perm Prot Perm Perm

Protected Phases 8 8 7 7 2 2 6

Permitted Phases 8 Free 2 6 6

Actuated Green, G (s) 8.1 8.1 8.1 13.0 13.0 140.0 103.9 103.9 103.9 103.9 103.9 103.9

Effective Green, g (s) 8.1 8.1 8.1 13.0 13.0 140.0 103.9 103.9 103.9 103.9 103.9 103.9

Actuated g/C Ratio 0.06 0.06 0.06 0.09 0.09 1.00 0.74 0.74 0.74 0.74 0.74 0.74

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.5 3.5 3.5 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 92 97 82 140 144 1393 660 1011 1005 842 2364 1033

v/s Ratio Prot 0.00 c0.02 0.06 c0.06 0.07 0.06 c0.12

v/s Ratio Perm 0.00 0.01 0.02 0.00 0.01

v/c Ratio 0.02 0.42 0.01 0.66 0.66 0.01 0.02 0.09 0.09 0.00 0.16 0.02

Uniform Delay, d1 62.2 63.7 62.2 61.3 61.4 0.0 4.7 5.0 5.0 4.7 5.3 4.7

Progression Factor 1.00 1.00 1.00 0.39 0.39 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 3.5 0.0 8.0 7.9 0.0 0.1 0.2 0.2 0.0 0.1 0.0

Delay (s) 62.3 67.2 62.2 31.9 31.9 0.0 4.8 5.1 5.1 4.7 5.4 4.7

Level of Service E E E C C A A A A A A A

Approach Delay (s) 66.2 30.5 5.1 5.4

Approach LOS E C A A

Intersection Summary

HCM Average Control Delay 14.3 HCM Level of Service B

HCM Volume to Capacity ratio 0.23

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 41.0% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 242 183 4 193 102 112 6 409 162 187 965 301

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.96 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 1856 1764 1863 1583 1769 3375 1770 3377

Flt Permitted 0.45 1.00 0.33 1.00 1.00 0.17 1.00 0.30 1.00

Satd. Flow (perm) 841 1856 612 1863 1583 316 3375 563 3377

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 263 199 4 210 111 122 7 445 176 203 1049 327

RTOR Reduction (vph) 0 1 0 0 0 108 0 30 0 0 17 0

Lane Group Flow (vph) 263 202 0 210 111 14 7 591 0 203 1359 0

Confl. Peds. (#/hr) 9 9 6 1 1 6

Turn Type pm+pt pm+pt Perm pm+pt pm+pt

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 8 2 6

Actuated Green, G (s) 39.4 19.4 33.4 16.4 16.4 61.1 60.1 90.1 84.6

Effective Green, g (s) 39.4 19.4 33.4 16.4 16.4 61.1 60.1 90.1 84.6

Actuated g/C Ratio 0.28 0.14 0.24 0.12 0.12 0.44 0.43 0.64 0.60

Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 1.0 3.0 1.0 3.0

Lane Grp Cap (vph) 369 257 286 218 185 148 1449 582 2041

v/s Ratio Prot c0.10 c0.11 0.09 0.06 0.00 0.18 c0.06 c0.40

v/s Ratio Perm 0.10 0.09 0.01 0.02 0.16

v/c Ratio 0.71 0.79 0.73 0.51 0.08 0.05 0.41 0.35 0.67

Uniform Delay, d1 42.7 58.3 46.3 58.0 55.1 22.6 27.6 11.6 18.3

Progression Factor 1.00 1.00 0.58 0.58 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 5.3 13.6 7.7 0.6 0.1 0.0 0.9 1.6 1.7

Delay (s) 48.0 71.9 34.4 34.3 55.2 22.6 28.5 13.2 20.1

Level of Service D E C C E C C B C

Approach Delay (s) 58.4 40.1 28.4 19.2

Approach LOS E D C B

Intersection Summary

HCM Average Control Delay 29.9 HCM Level of Service C

HCM Volume to Capacity ratio 0.71

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 78.0% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 271 535 67 2 865 200 282 265 310 32 129 277

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.1 5.5 5.5 5.5 5.1 5.1 5.5 5.1 5.1 5.5

Lane Util. Factor 1.00 0.95 1.00 0.95 0.91 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 1.00 0.99 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 0.97 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 1.00 0.95 0.99 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3539 1533 3439 1610 3343 1560 1770 1863 1583

Flt Permitted 0.11 1.00 1.00 0.95 0.95 0.99 1.00 0.95 1.00 1.00

Satd. Flow (perm) 196 3539 1533 3283 1610 3343 1560 1770 1863 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 295 582 73 2 940 217 307 288 337 35 140 301

RTOR Reduction (vph) 0 0 29 0 15 0 0 0 133 0 0 178

Lane Group Flow (vph) 295 582 44 0 1144 0 193 402 204 35 140 123

Confl. Peds. (#/hr) 5 5 2 2

Turn Type pm+pt Perm Perm Split custom Split custom

Protected Phases 5 2 6 4 4 3 3

Permitted Phases 2 2 6 2 6

Actuated Green, G (s) 76.3 75.9 75.9 51.4 20.4 20.4 75.9 13.3 13.3 51.4

Effective Green, g (s) 76.3 75.9 75.9 51.4 20.4 20.4 75.9 13.3 13.3 51.4

Actuated g/C Ratio 0.61 0.61 0.61 0.41 0.16 0.16 0.61 0.11 0.11 0.41

Clearance Time (s) 5.1 5.5 5.5 5.5 5.1 5.1 5.5 5.1 5.1 5.5

Vehicle Extension (s) 3.0 3.5 3.5 3.0 3.0 3.0 3.5 3.0 3.0 3.0

Lane Grp Cap (vph) 363 2144 929 1347 262 544 945 188 198 649

v/s Ratio Prot c0.13 0.16 0.12 c0.12 0.02 c0.08

v/s Ratio Perm c0.37 0.03 0.35 0.13 0.08

v/c Ratio 0.81 0.27 0.05 0.85 0.74 0.74 0.22 0.19 0.71 0.19

Uniform Delay, d1 38.2 11.7 10.0 33.4 49.9 49.9 11.2 51.1 54.1 23.6

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 13.0 0.1 0.0 5.2 10.3 5.2 0.1 0.5 10.9 0.1

Delay (s) 51.2 11.7 10.1 38.7 60.2 55.1 11.3 51.5 65.1 23.8

Level of Service D B B D E E B D E C

Approach Delay (s) 23.8 38.7 40.3 38.0

Approach LOS C D D D

Intersection Summary

HCM Average Control Delay 35.0 HCM Level of Service D

HCM Volume to Capacity ratio 0.77

Actuated Cycle Length (s) 125.3 Sum of lost time (s) 15.3

Intersection Capacity Utilization 81.8% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Sign Control Stop Stop Stop

Volume (vph) 1 41 47 28 21 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 45 51 30 23 0

Direction, Lane # EB 1 NB 1 SB 1

Volume Total (vph) 46 82 23

Volume Left (vph) 1 51 0

Volume Right (vph) 45 0 0

Hadj (s) -0.55 0.16 0.03

Departure Headway (s) 3.6 4.2 4.1

Degree Utilization, x 0.05 0.09 0.03

Capacity (veh/h) 972 843 860

Control Delay (s) 6.8 7.6 7.2

Approach Delay (s) 6.8 7.6 7.2

Approach LOS A A A

Intersection Summary

Delay 7.3

HCM Level of Service A

Intersection Capacity Utilization 21.4% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 7 5 0 0 1 49 1 25 0 37 10 6

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 8 5 0 0 1 53 1 27 0 40 11 7

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 13 54 28 58

Volume Left (vph) 8 0 1 40

Volume Right (vph) 0 53 0 7

Hadj (s) 0.15 -0.55 0.04 0.11

Departure Headway (s) 4.3 3.5 4.1 4.2

Degree Utilization, x 0.02 0.05 0.03 0.07

Capacity (veh/h) 816 986 844 846

Control Delay (s) 7.4 6.7 7.3 7.5

Approach Delay (s) 7.4 6.7 7.3 7.5

Approach LOS A A A A

Intersection Summary

Delay 7.2

HCM Level of Service A

Intersection Capacity Utilization 23.6% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 0 3 2 0 7 1 71 0 23 40 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 0 3 2 0 8 1 77 0 25 43 0

Pedestrians 3

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 180 173 46 179 173 77 43 77

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 180 173 46 179 173 77 43 77

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 100 100 100 100 99 100 98

cM capacity (veh/h) 765 708 1020 768 708 984 1565 1521

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 4 10 78 68

Volume Left 1 2 1 25

Volume Right 3 8 0 0

cSH 942 926 1565 1521

Volume to Capacity 0.00 0.01 0.00 0.02

Queue Length 95th (ft) 0 1 0 1

Control Delay (s) 8.8 8.9 0.1 2.8

Lane LOS A A A A

Approach Delay (s) 8.8 8.9 0.1 2.8

Approach LOS A A

Intersection Summary

Average Delay 2.0

Intersection Capacity Utilization 21.0% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 142 4 5 9 7 15 9 160 1 11 296 309

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 5.0 5.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.94 1.00 1.00 1.00 0.92

Flt Protected 0.95 0.99 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 1718 1755 3536 1770 3230

Flt Permitted 0.76 0.93 0.40 1.00 0.95 1.00

Satd. Flow (perm) 1404 1617 742 3536 1770 3230

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 154 4 5 10 8 16 10 174 1 12 322 336

RTOR Reduction (vph) 0 1 0 0 13 0 0 0 0 0 74 0

Lane Group Flow (vph) 0 162 0 0 21 0 10 175 0 12 584 0

Confl. Peds. (#/hr) 2 2 4 2 2 4

Turn Type Perm Perm Perm Prot

Protected Phases 8 8 6 5 5 6

Permitted Phases 8 8 6

Actuated Green, G (s) 23.3 23.3 94.4 94.4 9.3 107.7

Effective Green, g (s) 23.3 23.3 94.4 94.4 9.3 107.7

Actuated g/C Ratio 0.17 0.17 0.67 0.67 0.07 0.77

Clearance Time (s) 4.0 4.0 5.0 5.0 4.0

Vehicle Extension (s) 3.5 3.5 2.5 2.5 2.0

Lane Grp Cap (vph) 234 269 500 2384 118 2485

v/s Ratio Prot 0.05 0.01 c0.18

v/s Ratio Perm c0.12 0.01 0.01

v/c Ratio 0.69 0.08 0.02 0.07 0.10 0.24

Uniform Delay, d1 55.0 49.3 7.5 7.8 61.4 4.5

Progression Factor 1.00 1.00 0.81 0.80 1.34 0.40

Incremental Delay, d2 8.9 0.1 0.1 0.1 0.1 0.0

Delay (s) 63.9 49.4 6.2 6.3 82.6 1.9

Level of Service E D A A F A

Approach Delay (s) 63.9 49.4 6.3 3.3

Approach LOS E D A A

Intersection Summary

HCM Average Control Delay 14.7 HCM Level of Service B

HCM Volume to Capacity ratio 0.31

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 40.1% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 6 18 87 11 7 2 49 59 14 86 1

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 7 20 95 12 8 2 53 64 15 93 1

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 131

pX, platoon unblocked 0.99 0.99 0.99 0.99 0.99 0.99

vC, conflicting volume 228 246 95 238 215 85 95 117

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 212 231 95 223 199 68 95 101

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 99 98 86 98 99 100 99

cM capacity (veh/h) 714 653 961 697 680 983 1499 1474

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 26 114 120 110

Volume Left 0 95 2 15

Volume Right 20 8 64 1

cSH 860 709 1499 1474

Volume to Capacity 0.03 0.16 0.00 0.01

Queue Length 95th (ft) 2 14 0 1

Control Delay (s) 9.3 11.0 0.1 1.1

Lane LOS A B A A

Approach Delay (s) 9.3 11.0 0.1 1.1

Approach LOS A B

Intersection Summary

Average Delay 4.4

Intersection Capacity Utilization 31.2% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 11 4 4 5 4 10 15 72 8 8 48 24

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 12 4 4 5 4 11 16 78 9 9 52 26

Pedestrians 2

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 211 202 67 206 211 83 78 87

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 211 202 67 206 211 83 78 87

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 98 99 100 99 99 99 99 99

cM capacity (veh/h) 725 683 995 734 675 977 1520 1509

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 21 21 103 87

Volume Left 12 5 16 9

Volume Right 4 11 9 26

cSH 758 827 1520 1509

Volume to Capacity 0.03 0.02 0.01 0.01

Queue Length 95th (ft) 2 2 1 0

Control Delay (s) 9.9 9.5 1.2 0.8

Lane LOS A A A A

Approach Delay (s) 9.9 9.5 1.2 0.8

Approach LOS A A

Intersection Summary

Average Delay 2.6

Intersection Capacity Utilization 18.5% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 56 601 0 1 584 59 1 0 8 93 1 109

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.6 4.6 4.6 4.6 5.5 5.5 5.5

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.99 0.88 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1769 3539 1770 3484 1609 1768 1564

Flt Permitted 0.23 1.00 0.26 1.00 0.99 0.75 1.00

Satd. Flow (perm) 429 3539 488 3484 1599 1398 1564

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 61 653 0 1 635 64 1 0 9 101 1 118

RTOR Reduction (vph) 0 0 0 0 14 0 0 4 0 0 51 0

Lane Group Flow (vph) 61 653 0 1 685 0 0 6 0 101 68 0

Confl. Peds. (#/hr) 1 1 2 1 1 2

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 20.3 20.3 20.3 20.3 39.6 39.6 39.6

Effective Green, g (s) 20.3 20.3 20.3 20.3 39.6 39.6 39.6

Actuated g/C Ratio 0.29 0.29 0.29 0.29 0.57 0.57 0.57

Clearance Time (s) 4.6 4.6 4.6 4.6 5.5 5.5 5.5

Vehicle Extension (s) 3.5 3.5 3.5 3.5 4.0 4.0 4.0

Lane Grp Cap (vph) 124 1026 142 1010 905 791 885

v/s Ratio Prot 0.18 c0.20 0.04

v/s Ratio Perm 0.14 0.00 0.00 c0.07

v/c Ratio 0.49 0.64 0.01 0.68 0.01 0.13 0.08

Uniform Delay, d1 20.6 21.6 17.7 22.0 6.6 7.1 6.9

Progression Factor 0.83 0.83 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 2.7 1.0 0.0 1.9 0.0 0.3 0.2

Delay (s) 19.7 18.9 17.7 23.9 6.6 7.4 7.1

Level of Service B B B C A A A

Approach Delay (s) 19.0 23.8 6.6 7.2

Approach LOS B C A A

Intersection Summary

HCM Average Control Delay 19.4 HCM Level of Service B

HCM Volume to Capacity ratio 0.31

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.1

Intersection Capacity Utilization 57.9% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 34 390 146 143 444 82 129 199 79 192 364 27

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.96 1.00 0.98 1.00 0.96 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 3382 1770 3457 1770 3388 1770 3497

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1770 3382 1770 3457 1770 3388 1770 3497

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 37 424 159 155 483 89 140 216 86 209 396 29

RTOR Reduction (vph) 0 55 0 0 20 0 0 62 0 0 7 0

Lane Group Flow (vph) 37 528 0 155 552 0 140 240 0 209 418 0

Confl. Peds. (#/hr) 1 1 9 9

Turn Type Prot Prot Prot Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases

Actuated Green, G (s) 2.4 17.0 9.8 24.4 8.8 15.6 11.6 18.4

Effective Green, g (s) 2.4 17.0 9.8 24.4 8.8 15.6 11.6 18.4

Actuated g/C Ratio 0.03 0.24 0.14 0.35 0.13 0.22 0.17 0.26

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 61 821 248 1205 223 755 293 919

v/s Ratio Prot 0.02 c0.16 c0.09 0.16 0.08 0.07 c0.12 c0.12

v/s Ratio Perm

v/c Ratio 0.61 0.64 0.62 0.46 0.63 0.32 0.71 0.45

Uniform Delay, d1 33.3 23.8 28.4 17.7 29.0 22.7 27.6 21.6

Progression Factor 1.00 1.00 1.45 0.26 0.94 1.00 1.00 1.00

Incremental Delay, d2 15.9 1.7 4.5 0.3 5.4 1.1 8.0 1.6

Delay (s) 49.2 25.5 45.6 4.8 32.8 23.9 35.6 23.2

Level of Service D C D A C C D C

Approach Delay (s) 26.9 13.5 26.7 27.3

Approach LOS C B C C

Intersection Summary

HCM Average Control Delay 23.0 HCM Level of Service C

HCM Volume to Capacity ratio 0.61

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 57.2% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 0 0 423 0 0 0 0 0 1015 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3

Lane Util. Factor 0.95 0.95

Frt 1.00 1.00

Flt Protected 1.00 1.00

Satd. Flow (prot) 3539 3539

Flt Permitted 1.00 1.00

Satd. Flow (perm) 3539 3539

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 0 0 0 460 0 0 0 0 0 1103 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 0 0 0 460 0 0 0 0 0 1103 0

Turn Type

Protected Phases 6 4

Permitted Phases

Actuated Green, G (s) 69.7 59.7

Effective Green, g (s) 69.7 59.7

Actuated g/C Ratio 0.50 0.43

Clearance Time (s) 5.3 5.3

Vehicle Extension (s) 5.0 5.0

Lane Grp Cap (vph) 1762 1509

v/s Ratio Prot c0.13 c0.31

v/s Ratio Perm

v/c Ratio 0.26 0.73

Uniform Delay, d1 20.3 33.5

Progression Factor 0.64 1.00

Incremental Delay, d2 0.3 2.3

Delay (s) 13.2 35.7

Level of Service B D

Approach Delay (s) 0.0 13.2 0.0 35.7

Approach LOS A B A D

Intersection Summary

HCM Average Control Delay 29.1 HCM Level of Service C

HCM Volume to Capacity ratio 0.48

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.6

Intersection Capacity Utilization 47.0% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 0 518 0 0 1034 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3

Lane Util. Factor 0.95 0.97

Frt 1.00 1.00

Flt Protected 1.00 0.95

Satd. Flow (prot) 3539 3433

Flt Permitted 1.00 0.95

Satd. Flow (perm) 3539 3433

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 563 0 0 1124 0

RTOR Reduction (vph) 0 0 0 0 162 0

Lane Group Flow (vph) 0 563 0 0 962 0

Turn Type

Protected Phases 2 4

Permitted Phases

Actuated Green, G (s) 76.5 52.9

Effective Green, g (s) 76.5 52.9

Actuated g/C Ratio 0.55 0.38

Clearance Time (s) 5.3 5.3

Vehicle Extension (s) 5.0 5.0

Lane Grp Cap (vph) 1934 1297

v/s Ratio Prot c0.16 c0.28

v/s Ratio Perm

v/c Ratio 0.29 0.74

Uniform Delay, d1 17.1 37.6

Progression Factor 0.53 0.06

Incremental Delay, d2 0.3 2.5

Delay (s) 9.3 4.7

Level of Service A A

Approach Delay (s) 9.3 0.0 4.7

Approach LOS A A A

Intersection Summary

HCM Average Control Delay 6.3 HCM Level of Service A

HCM Volume to Capacity ratio 0.48

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.6

Intersection Capacity Utilization 52.7% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 9 1414 132 147 762 50 26 47 158 180 282 45

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.6 5.3 4.6 5.3 4.6 5.0 5.0 4.6 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3487 1770 3502 1770 1803 1562 1770 1863 1560

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3487 1770 3502 1770 1803 1562 1770 1863 1560

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 10 1537 143 160 828 54 28 51 172 196 307 49

RTOR Reduction (vph) 0 5 0 0 3 0 0 0 85 0 0 23

Lane Group Flow (vph) 10 1675 0 160 879 0 28 51 87 196 307 26

Confl. Peds. (#/hr) 1 2 2 1 2 1 1 2

Bus Blockages (#/hr) 0 0 0 0 0 0 0 8 0 0 0 0

Turn Type Prot Prot Prot Perm Prot Perm

Protected Phases 5 2 1 6 3 8 7 4

Permitted Phases 8 4

Actuated Green, G (s) 1.5 63.8 21.0 83.3 3.8 21.3 21.3 14.4 31.9 31.9

Effective Green, g (s) 1.5 63.8 21.0 83.3 3.8 21.3 21.3 14.4 31.9 31.9

Actuated g/C Ratio 0.01 0.46 0.15 0.59 0.03 0.15 0.15 0.10 0.23 0.23

Clearance Time (s) 4.6 5.3 4.6 5.3 4.6 5.0 5.0 4.6 5.0 5.0

Vehicle Extension (s) 2.5 5.0 2.5 5.0 2.5 5.0 5.0 3.0 5.0 5.0

Lane Grp Cap (vph) 19 1589 266 2084 48 274 238 182 424 355

v/s Ratio Prot 0.01 c0.48 c0.09 0.25 0.02 0.03 c0.11 c0.16

v/s Ratio Perm 0.06 0.02

v/c Ratio 0.53 1.05 0.60 0.42 0.58 0.19 0.37 1.08 0.72 0.07

Uniform Delay, d1 68.9 38.1 55.6 15.3 67.3 51.8 53.3 62.8 50.0 42.4

Progression Factor 1.27 0.64 0.97 0.85 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 17.1 37.5 3.1 0.6 14.1 0.7 2.0 88.7 7.4 0.2

Delay (s) 104.4 61.7 56.7 13.6 81.4 52.5 55.3 151.5 57.3 42.6

Level of Service F E E B F D E F E D

Approach Delay (s) 62.0 20.2 57.6 89.5

Approach LOS E C E F

Intersection Summary

HCM Average Control Delay 53.7 HCM Level of Service D

HCM Volume to Capacity ratio 0.90

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 14.5

Intersection Capacity Utilization 85.7% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 0 1098 872 0 282 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3 5.0

Lane Util. Factor 0.95 0.95 0.97

Frpb, ped/bikes 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 1.00 1.00

Flt Protected 1.00 1.00 0.95

Satd. Flow (prot) 3539 3539 3433

Flt Permitted 1.00 1.00 0.95

Satd. Flow (perm) 3539 3539 3433

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 1193 948 0 307 0

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 0 1193 948 0 307 0

Confl. Peds. (#/hr) 1

Turn Type

Protected Phases 2 6 4

Permitted Phases

Actuated Green, G (s) 48.1 48.1 11.6

Effective Green, g (s) 48.1 48.1 11.6

Actuated g/C Ratio 0.69 0.69 0.17

Clearance Time (s) 5.3 5.3 5.0

Vehicle Extension (s) 5.0 5.0 3.0

Lane Grp Cap (vph) 2432 2432 569

v/s Ratio Prot c0.34 0.27 c0.09

v/s Ratio Perm

v/c Ratio 0.49 0.39 0.54

Uniform Delay, d1 5.2 4.7 26.8

Progression Factor 0.79 1.00 1.00

Incremental Delay, d2 0.2 0.5 1.0

Delay (s) 4.3 5.2 27.7

Level of Service A A C

Approach Delay (s) 4.3 5.2 27.7

Approach LOS A A C

Intersection Summary

HCM Average Control Delay 7.6 HCM Level of Service A

HCM Volume to Capacity ratio 0.50

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.3

Intersection Capacity Utilization 47.0% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 30 52 12 596 1719 41

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 33 57 13 648 1868 45

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 2218 934 1913

vC1, stage 1 conf vol 1868

vC2, stage 2 conf vol 350

vCu, unblocked vol 2218 934 1913

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s) 5.8

tF (s) 3.5 3.3 2.2

p0 queue free % 69 79 96

cM capacity (veh/h) 104 267 306

Direction, Lane # EB 1 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3

Volume Total 89 13 324 324 934 934 45

Volume Left 33 13 0 0 0 0 0

Volume Right 57 0 0 0 0 0 45

cSH 170 306 1700 1700 1700 1700 1700

Volume to Capacity 0.52 0.04 0.19 0.19 0.55 0.55 0.03

Queue Length 95th (ft) 66 3 0 0 0 0 0

Control Delay (s) 47.5 17.3 0.0 0.0 0.0 0.0 0.0

Lane LOS E C

Approach Delay (s) 47.5 0.3 0.0

Approach LOS E

Intersection Summary

Average Delay 1.7

Intersection Capacity Utilization 59.0% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 143 349 72 178 141 75 15 344 109 125 1349 190

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 11 11 11 11 11 11 13 15 11 13

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.98 1.00 1.00 0.97 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3434 1711 3421 1508 1711 3421 1588 1947 3421 1583

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3434 1711 3421 1508 1711 3421 1588 1947 3421 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 155 379 78 193 153 82 16 374 118 136 1466 207

RTOR Reduction (vph) 0 13 0 0 0 68 0 0 64 0 0 41

Lane Group Flow (vph) 155 444 0 193 153 14 16 374 54 136 1466 166

Confl. Peds. (#/hr) 2 9 9 2 12 12 12 12

Turn Type Prot Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 16.0 22.4 17.5 23.9 23.9 2.8 64.1 64.1 14.0 75.3 75.3

Effective Green, g (s) 16.0 22.4 17.5 23.9 23.9 2.8 64.1 64.1 14.0 75.3 75.3

Actuated g/C Ratio 0.11 0.16 0.12 0.17 0.17 0.02 0.46 0.46 0.10 0.54 0.54

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 3.0 2.0 2.0 2.5 3.5 3.5 2.5 3.5 3.5

Lane Grp Cap (vph) 202 549 214 584 257 34 1566 727 195 1840 851

v/s Ratio Prot 0.09 c0.13 c0.11 0.04 0.01 0.11 c0.07 c0.43

v/s Ratio Perm 0.01 0.03 0.10

v/c Ratio 0.77 0.81 0.90 0.26 0.05 0.47 0.24 0.07 0.70 0.80 0.19

Uniform Delay, d1 60.2 56.7 60.4 50.4 48.6 67.9 23.1 21.3 61.0 26.2 16.7

Progression Factor 0.99 0.99 0.63 0.91 2.59 1.05 0.78 0.39 1.00 1.00 1.00

Incremental Delay, d2 14.5 8.1 35.5 0.1 0.0 7.2 0.4 0.2 9.6 3.7 0.5

Delay (s) 74.0 64.2 73.8 45.9 125.9 78.8 18.4 8.6 70.5 29.8 17.2

Level of Service E E E D F E B A E C B

Approach Delay (s) 66.7 73.8 18.0 31.5

Approach LOS E E B C

Intersection Summary

HCM Average Control Delay 41.2 HCM Level of Service D

HCM Volume to Capacity ratio 0.83

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 22.0

Intersection Capacity Utilization 84.9% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR WBR2 NBL2 NBL NBT NBR SBL

Lane Configurations

Volume (vph) 69 339 585 111 184 35 18 202 30 397 43 50

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00

Frt 1.00 1.00 0.85 1.00 0.97 1.00 1.00 0.85 1.00

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Satd. Flow (prot) 1593 3185 1425 1593 3078 1593 3185 1425 1593

Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Satd. Flow (perm) 1593 3185 1425 1593 3078 1593 3185 1425 1593

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 75 368 636 121 200 38 20 220 33 432 47 54

RTOR Reduction (vph) 0 0 134 0 5 0 0 0 0 0 25 0

Lane Group Flow (vph) 75 368 502 121 253 0 0 0 253 432 22 54

Turn Type Prot Perm Prot Prot Prot Perm Prot

Protected Phases 7 4 3 8 5 5 2 1

Permitted Phases 4 2

Actuated Green, G (s) 10.6 37.0 37.0 8.0 34.4 17.0 65.7 65.7 7.3

Effective Green, g (s) 10.6 37.0 37.0 8.0 34.4 17.0 65.7 65.7 7.3

Actuated g/C Ratio 0.08 0.26 0.26 0.06 0.25 0.12 0.47 0.47 0.05

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 2.0 6.0 6.0 2.0

Lane Grp Cap (vph) 121 842 377 91 756 193 1495 669 83

v/s Ratio Prot 0.05 0.12 c0.08 0.08 c0.16 0.14 0.03

v/s Ratio Perm c0.35 0.02

v/c Ratio 0.62 0.44 1.33 1.33 0.34 1.31 0.29 0.03 0.65

Uniform Delay, d1 62.7 42.8 51.5 66.0 43.4 61.5 22.8 20.0 65.1

Progression Factor 1.09 0.84 0.77 0.99 1.01 0.88 0.75 1.35 1.16

Incremental Delay, d2 8.7 0.3 165.7 205.0 0.3 170.2 0.5 0.1 10.4

Delay (s) 77.0 36.4 205.3 270.1 44.3 224.2 17.6 27.2 85.8

Level of Service E D F F D F B C F

Approach Delay (s) 138.8 116.4 89.6

Approach LOS F F F

Intersection Summary

HCM Average Control Delay 129.9 HCM Level of Service F

HCM Volume to Capacity ratio 1.29

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 22.0

Intersection Capacity Utilization 106.2% ICU Level of Service G

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBT SBR SBR2 SER2

Lane Configurations

Volume (vph) 1465 74 7 0

Ideal Flow (vphpl) 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0

Lane Util. Factor 0.95 1.00

Frt 1.00 0.85

Flt Protected 1.00 1.00

Satd. Flow (prot) 3185 1425

Flt Permitted 1.00 1.00

Satd. Flow (perm) 3185 1425

Peak-hour factor, PHF 0.92 0.92 0.92 0.92

Adj. Flow (vph) 1592 80 8 0

RTOR Reduction (vph) 0 2 0 0

Lane Group Flow (vph) 1592 86 0 0

Turn Type Prot custom

Protected Phases 6 6

Permitted Phases 4

Actuated Green, G (s) 56.0 56.0

Effective Green, g (s) 56.0 56.0

Actuated g/C Ratio 0.40 0.40

Clearance Time (s) 5.0 5.0

Vehicle Extension (s) 4.0 4.0

Lane Grp Cap (vph) 1274 570

v/s Ratio Prot c0.50 0.06

v/s Ratio Perm

v/c Ratio 1.25 0.15

Uniform Delay, d1 42.0 26.8

Progression Factor 0.85 0.69

Incremental Delay, d2 117.6 0.4

Delay (s) 153.2 18.9

Level of Service F B

Approach Delay (s) 144.3

Approach LOS F

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 33 263 58 349 205 187 15 514 122 293 1751 35

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 6.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 0.97 0.95 1.00 1.00 0.95 1.00 0.97 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.97 1.00 1.00 0.98 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 2976 3090 3079 1387 1593 3079 1395 3090 3079 1403

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1593 2976 3090 3079 1387 1593 3079 1395 3090 3079 1403

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 36 286 63 379 223 203 16 559 133 318 1903 38

RTOR Reduction (vph) 0 14 0 0 0 159 0 0 57 0 0 16

Lane Group Flow (vph) 36 335 0 379 223 44 16 559 76 318 1903 22

Confl. Peds. (#/hr) 12 18 18 12 2 9 9 2

Turn Type Prot Prot Perm Prot pm+ov Prot Perm

Protected Phases 7 4 3 8 5 2 3 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 5.6 22.8 13.0 30.2 30.2 2.4 64.5 77.5 17.7 79.8 79.8

Effective Green, g (s) 5.6 22.8 13.0 30.2 30.2 2.4 64.5 77.5 17.7 79.8 79.8

Actuated g/C Ratio 0.04 0.16 0.09 0.22 0.22 0.02 0.46 0.55 0.13 0.57 0.57

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 6.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.5 3.5 3.5 1.5 4.0 3.5 1.5 4.0 4.0

Lane Grp Cap (vph) 64 485 287 664 299 27 1419 772 391 1755 800

v/s Ratio Prot 0.02 c0.11 c0.12 0.07 0.01 0.18 0.01 c0.10 c0.62

v/s Ratio Perm 0.03 0.05 0.02

v/c Ratio 0.56 0.69 1.32 0.34 0.15 0.59 0.39 0.10 0.81 1.08 0.03

Uniform Delay, d1 66.0 55.3 63.5 46.4 44.5 68.3 24.9 14.8 59.5 30.1 13.1

Progression Factor 0.96 0.91 0.62 0.73 1.88 1.08 0.76 1.89 1.33 0.47 0.19

Incremental Delay, d2 10.8 4.2 166.4 0.4 0.3 20.6 0.8 0.1 1.2 39.1 0.0

Delay (s) 74.1 54.2 205.9 34.2 84.0 94.7 19.8 27.9 80.1 53.3 2.6

Level of Service E D F C F F B C F D A

Approach Delay (s) 56.1 127.6 23.0 56.2

Approach LOS E F C E

Intersection Summary

HCM Average Control Delay 64.4 HCM Level of Service E

HCM Volume to Capacity ratio 1.05

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 22.0

Intersection Capacity Utilization 104.4% ICU Level of Service G

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 89 26 135 12 49 4 171 616 6 10 1961 254

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 4.0 6.0 4.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 0.97 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.98 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.87 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1587 1394 1590 1601 3090 3079 1351 1593 3079 1394

Flt Permitted 0.57 1.00 0.39 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 952 1394 653 1601 3090 3079 1351 1593 3079 1394

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 97 28 147 13 53 4 186 670 7 11 2132 276

RTOR Reduction (vph) 0 107 0 0 3 0 0 0 2 0 0 56

Lane Group Flow (vph) 97 68 0 13 54 0 186 670 5 11 2132 220

Confl. Peds. (#/hr) 5 5 5 5 4 6 6 4

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 19.0 14.4 13.0 11.4 7.0 101.4 101.4 2.6 97.0 97.0

Effective Green, g (s) 19.0 14.4 13.0 11.4 7.0 101.4 101.4 2.6 97.0 97.0

Actuated g/C Ratio 0.14 0.10 0.09 0.08 0.05 0.72 0.72 0.02 0.69 0.69

Clearance Time (s) 4.0 6.0 4.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 2.0 3.0 2.0 2.0 3.0 3.0 2.0 3.0 3.0

Lane Grp Cap (vph) 150 143 71 130 155 2230 979 30 2133 966

v/s Ratio Prot c0.02 0.05 0.00 0.03 c0.06 c0.22 0.01 c0.69

v/s Ratio Perm c0.07 0.01 0.00 0.16

v/c Ratio 0.65 0.48 0.18 0.42 1.20 0.30 0.01 0.37 1.00 0.23

Uniform Delay, d1 57.1 59.2 58.2 61.1 66.5 6.8 5.3 67.9 21.5 7.8

Progression Factor 1.06 1.33 1.00 1.00 1.05 0.47 0.28 0.75 1.00 1.90

Incremental Delay, d2 9.2 0.9 1.2 0.8 133.8 0.3 0.0 1.4 13.8 0.3

Delay (s) 69.9 79.9 59.4 61.9 203.4 3.5 1.5 52.0 35.2 15.2

Level of Service E E E E F A A D D B

Approach Delay (s) 76.4 61.5 46.6 33.0

Approach LOS E E D C

Intersection Summary

HCM Average Control Delay 40.0 HCM Level of Service D

HCM Volume to Capacity ratio 0.99

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 23.0

Intersection Capacity Utilization 93.1% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

44: N 155th St & SR 99 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 13 Synchro 7 -  Report

David Evans and Associates, Inc. Page 46

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 154 121 31 138 167 152 17 492 55 100 1596 5

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.97 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 0.98 1.00 1.00 0.97 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 3090 1676 1402 1593 3185 1402 1593 3185 1384 1593 3185 1398

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 3090 1676 1402 1593 3185 1402 1593 3185 1384 1593 3185 1398

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 167 132 34 150 182 165 18 535 60 109 1735 5

RTOR Reduction (vph) 0 0 30 0 0 144 0 0 26 0 0 1

Lane Group Flow (vph) 167 132 4 150 182 21 18 535 34 109 1735 4

Confl. Peds. (#/hr) 3 3 3 3 4 3 3 4

Turn Type Prot Perm Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 9.7 15.4 15.4 12.0 17.7 17.7 2.4 79.3 79.3 13.3 90.2 90.2

Effective Green, g (s) 9.7 15.4 15.4 12.0 17.7 17.7 2.4 79.3 79.3 13.3 90.2 90.2

Actuated g/C Ratio 0.07 0.11 0.11 0.09 0.13 0.13 0.02 0.57 0.57 0.10 0.64 0.64

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 3.0 3.0 2.0 3.0 3.0

Lane Grp Cap (vph) 214 184 154 137 403 177 27 1804 784 151 2052 901

v/s Ratio Prot 0.05 c0.08 c0.09 0.06 0.01 0.17 c0.07 c0.54

v/s Ratio Perm 0.00 0.01 0.02 0.00

v/c Ratio 0.78 0.72 0.02 1.09 0.45 0.12 0.67 0.30 0.04 0.72 0.85 0.00

Uniform Delay, d1 64.1 60.2 55.6 64.0 56.7 54.2 68.4 15.8 13.5 61.6 19.5 8.9

Progression Factor 1.08 0.91 0.81 1.00 1.00 1.00 1.56 0.35 0.17 1.23 0.23 0.05

Incremental Delay, d2 15.5 10.5 0.0 104.6 0.3 0.1 34.0 0.4 0.1 5.0 1.7 0.0

Delay (s) 84.7 65.2 45.3 168.6 56.9 54.3 140.4 5.8 2.4 80.6 6.2 0.5

Level of Service F E D F E D F A A F A A

Approach Delay (s) 72.9 89.8 9.5 10.6

Approach LOS E F A B

Intersection Summary

HCM Average Control Delay 28.6 HCM Level of Service C

HCM Volume to Capacity ratio 0.87

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 87.1% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 55 487 57 226 358 147 45 430 150 487 1233 54

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.98 1.00 1.00 0.97 1.00 1.00 0.96

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3468 1770 3539 1551 1770 3539 1532 1770 3539 1527

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3468 1770 3539 1551 1770 3539 1532 1770 3539 1527

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 60 529 62 246 389 160 49 467 163 529 1340 59

RTOR Reduction (vph) 0 6 0 0 0 114 0 0 119 0 0 27

Lane Group Flow (vph) 60 585 0 246 389 46 49 467 44 529 1340 32

Confl. Peds. (#/hr) 6 19 19 6 12 13 13 12

Turn Type Prot Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 7.7 26.6 21.5 40.4 40.4 5.6 27.8 27.8 44.1 66.3 66.3

Effective Green, g (s) 7.7 26.6 21.5 40.4 40.4 5.6 27.8 27.8 44.1 66.3 66.3

Actuated g/C Ratio 0.06 0.19 0.15 0.29 0.29 0.04 0.20 0.20 0.32 0.47 0.47

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 4.0 2.0 2.0 2.0 6.0 6.0 5.0 6.0 6.0

Lane Grp Cap (vph) 97 659 272 1021 448 71 703 304 558 1676 723

v/s Ratio Prot 0.03 c0.17 c0.14 0.11 0.03 0.13 c0.30 c0.38

v/s Ratio Perm 0.03 0.03 0.02

v/c Ratio 0.62 0.89 0.90 0.38 0.10 0.69 0.66 0.15 0.95 0.80 0.04

Uniform Delay, d1 64.7 55.2 58.2 39.8 36.5 66.3 51.8 46.3 46.8 31.2 19.8

Progression Factor 0.98 0.83 1.00 1.00 1.00 1.40 0.82 1.66 0.94 0.54 0.25

Incremental Delay, d2 10.5 12.9 31.2 0.1 0.0 20.1 4.7 1.0 17.2 2.3 0.1

Delay (s) 73.7 58.5 89.4 39.9 36.6 112.7 47.0 77.8 61.2 19.2 5.0

Level of Service E E F D D F D E E B A

Approach Delay (s) 59.9 54.6 59.1 30.3

Approach LOS E D E C

Intersection Summary

HCM Average Control Delay 44.6 HCM Level of Service D

HCM Volume to Capacity ratio 0.87

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 96.2% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 72 469 75 174 314 71 32 442 137 121 1273 73

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.98 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.97 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1770 3454 1770 3393 1770 3539 1556 1770 3501

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1770 3454 1770 3393 1770 3539 1556 1770 3501

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 78 510 82 189 341 77 35 480 149 132 1384 79

RTOR Reduction (vph) 0 9 0 0 14 0 0 0 82 0 3 0

Lane Group Flow (vph) 78 583 0 189 404 0 35 480 67 132 1460 0

Confl. Peds. (#/hr) 25 5 5 25 14 2 2 14

Turn Type Prot Prot Prot Perm Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 2

Actuated Green, G (s) 10.4 27.0 18.7 35.3 4.4 63.3 63.3 15.0 73.9

Effective Green, g (s) 10.4 27.0 18.7 35.3 4.4 63.3 63.3 15.0 73.9

Actuated g/C Ratio 0.07 0.19 0.13 0.25 0.03 0.45 0.45 0.11 0.53

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 131 666 236 856 56 1600 704 190 1848

v/s Ratio Prot 0.04 c0.17 c0.11 0.12 0.02 0.14 c0.07 c0.42

v/s Ratio Perm 0.04

v/c Ratio 0.60 0.88 0.80 0.47 0.62 0.30 0.10 0.69 0.79

Uniform Delay, d1 62.8 54.9 58.8 44.4 67.0 24.3 22.0 60.3 26.8

Progression Factor 1.00 1.00 0.92 0.89 1.00 1.00 1.00 1.43 0.44

Incremental Delay, d2 7.1 12.3 16.4 0.4 19.8 0.5 0.3 6.2 2.1

Delay (s) 69.8 67.2 70.7 39.7 86.7 24.8 22.2 92.2 13.8

Level of Service E E E D F C C F B

Approach Delay (s) 67.5 49.4 27.5 20.3

Approach LOS E D C C

Intersection Summary

HCM Average Control Delay 35.6 HCM Level of Service D

HCM Volume to Capacity ratio 0.82

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 79.3% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 473 593 256 646 0 0 0 0 85 2 345

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 11 11 12 12 12 12 12 11 12

Total Lost time (s) 5.0 5.0 4.6 5.0 5.0 5.0

Lane Util. Factor 0.91 1.00 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 0.97 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 4916 1534 1711 3421 1717 1583

Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 4916 1534 1711 3421 1717 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 514 645 278 702 0 0 0 0 92 2 375

RTOR Reduction (vph) 0 0 361 0 0 0 0 0 0 0 0 277

Lane Group Flow (vph) 0 514 284 278 702 0 0 0 0 0 94 98

Confl. Peds. (#/hr) 5 4

Turn Type Perm Prot Perm Perm

Protected Phases 2 1 6 4

Permitted Phases 2 4 4

Actuated Green, G (s) 61.6 61.6 27.1 32.9 36.7 36.7

Effective Green, g (s) 61.6 61.6 27.1 32.9 36.7 36.7

Actuated g/C Ratio 0.44 0.44 0.19 0.23 0.26 0.26

Clearance Time (s) 5.0 5.0 4.6 5.0 5.0 5.0

Vehicle Extension (s) 4.0 4.0 4.5 4.0 5.0 5.0

Lane Grp Cap (vph) 2163 675 331 804 450 415

v/s Ratio Prot 0.10 0.16 c0.21

v/s Ratio Perm c0.18 0.05 c0.06

v/c Ratio 0.24 0.42 0.84 0.87 0.21 0.24

Uniform Delay, d1 24.5 26.9 54.4 51.5 40.3 40.6

Progression Factor 0.98 2.51 0.46 0.50 1.00 1.00

Incremental Delay, d2 0.2 1.8 12.8 7.4 0.5 0.6

Delay (s) 24.1 69.4 38.0 32.9 40.8 41.3

Level of Service C E D C D D

Approach Delay (s) 49.3 34.4 0.0 41.2

Approach LOS D C A D

Intersection Summary

HCM Average Control Delay 42.2 HCM Level of Service D

HCM Volume to Capacity ratio 0.48

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 98.7% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 209 424 51 0 287 103 284 115 217 108 212 31

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 0.95 0.95 1.00 0.91 0.91 0.91 0.91

Frpb, ped/bikes 1.00 1.00 0.99 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.99 1.00 0.85 1.00 0.92 1.00 0.98

Flt Protected 0.98 1.00 1.00 0.95 0.99 0.95 1.00

Satd. Flow (prot) 3442 3539 1560 1610 3067 1610 3314

Flt Permitted 0.74 1.00 1.00 0.95 0.99 0.95 1.00

Satd. Flow (perm) 2594 3539 1560 1610 3067 1610 3314

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 227 461 55 0 312 112 309 125 236 117 230 34

RTOR Reduction (vph) 0 8 0 0 0 70 0 182 0 0 15 0

Lane Group Flow (vph) 0 735 0 0 312 42 232 256 0 105 261 0

Confl. Peds. (#/hr) 2 2 2 2 2 1 1 2

Turn Type Perm Perm Split Split

Protected Phases 4 8 2 2 6 6

Permitted Phases 4 8

Actuated Green, G (s) 26.0 26.0 26.0 16.0 16.0 16.0 16.0

Effective Green, g (s) 26.0 26.0 26.0 16.0 16.0 16.0 16.0

Actuated g/C Ratio 0.37 0.37 0.37 0.23 0.23 0.23 0.23

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 963 1314 579 368 701 368 757

v/s Ratio Prot 0.09 c0.14 0.08 0.07 c0.08

v/s Ratio Perm c0.28 0.03

v/c Ratio 0.76 0.24 0.07 0.63 0.37 0.29 0.35

Uniform Delay, d1 19.3 15.2 14.2 24.3 22.7 22.3 22.6

Progression Factor 0.81 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 4.2 0.4 0.2 8.0 1.5 1.9 1.2

Delay (s) 19.9 15.6 14.4 32.3 24.2 24.2 23.9

Level of Service B B B C C C C

Approach Delay (s) 19.9 15.3 27.0 24.0

Approach LOS B B C C

Intersection Summary

HCM Average Control Delay 21.8 HCM Level of Service C

HCM Volume to Capacity ratio 0.61

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 72.8% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

49: NW 200th St & 8th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 13 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 17 7 124 5 9 1 71 211 1 3 342 31

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 18 8 135 5 10 1 77 229 1 3 372 34

Pedestrians 3 2 15

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 788 785 407 935 801 232 408 232

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 788 785 407 935 801 232 408 232

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 93 97 79 97 97 100 93 100

cM capacity (veh/h) 283 301 635 177 294 806 1147 1333

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 161 16 308 409

Volume Left 18 5 77 3

Volume Right 135 1 1 34

cSH 531 249 1147 1333

Volume to Capacity 0.30 0.07 0.07 0.00

Queue Length 95th (ft) 32 5 5 0

Control Delay (s) 14.7 20.4 2.6 0.1

Lane LOS B C A A

Approach Delay (s) 14.7 20.4 2.6 0.1

Approach LOS B C

Intersection Summary

Average Delay 3.9

Intersection Capacity Utilization 57.0% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

50: NW 200th St & 3rd Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 13 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 11 4 60 9 22 2 81 67 32 191 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 12 4 65 10 24 2 88 73 35 208 0

Pedestrians 6 1 2

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 1 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 443 449 214 417 413 127 214 162

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 443 449 214 417 413 127 214 162

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 98 99 87 98 97 100 98

cM capacity (veh/h) 489 489 822 520 512 920 1350 1416

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 17 99 163 242

Volume Left 1 65 2 35

Volume Right 4 24 73 0

cSH 544 580 1350 1416

Volume to Capacity 0.03 0.17 0.00 0.02

Queue Length 95th (ft) 2 15 0 2

Control Delay (s) 11.8 12.5 0.1 1.3

Lane LOS B B A A

Approach Delay (s) 11.8 12.5 0.1 1.3

Approach LOS B B

Intersection Summary

Average Delay 3.4

Intersection Capacity Utilization 42.7% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

51: NW 200th St & Fremont Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 13 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 8 74 23 12 32 11 26 75 29 15 228 25

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 9 80 25 13 35 12 28 82 32 16 248 27

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 114 60 141 291

Volume Left (vph) 9 13 28 16

Volume Right (vph) 25 12 32 27

Hadj (s) -0.08 -0.04 -0.06 -0.01

Departure Headway (s) 4.9 5.0 4.6 4.5

Degree Utilization, x 0.16 0.08 0.18 0.36

Capacity (veh/h) 666 641 734 763

Control Delay (s) 8.8 8.5 8.7 10.1

Approach Delay (s) 8.8 8.5 8.7 10.1

Approach LOS A A A B

Intersection Summary

Delay 9.4

HCM Level of Service A

Intersection Capacity Utilization 28.9% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

52: N 200th St & SR 99 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 13 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 44 134 32 71 48 30 17 433 51 48 1642 42

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.98 1.00 1.00 0.91

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.94 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1758 1741 1765 1679 1770 3421 1547 1770 3421 1438

Flt Permitted 0.60 1.00 0.43 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1110 1741 790 1679 1770 3421 1547 1770 3421 1438

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 48 146 35 77 52 33 18 471 55 52 1785 46

RTOR Reduction (vph) 0 7 0 0 17 0 0 0 21 0 0 16

Lane Group Flow (vph) 48 174 0 77 68 0 18 471 34 52 1785 30

Confl. Peds. (#/hr) 9 6 6 9 21 1 1 21

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 28.7 20.7 24.7 18.7 2.4 86.1 86.1 7.2 90.9 90.9

Effective Green, g (s) 28.7 20.7 24.7 18.7 2.4 86.1 86.1 7.2 90.9 90.9

Actuated g/C Ratio 0.20 0.15 0.18 0.13 0.02 0.61 0.61 0.05 0.65 0.65

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 3.5 3.0 3.5 2.0 4.0 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 265 257 181 224 30 2104 951 91 2221 934

v/s Ratio Prot 0.01 c0.10 c0.02 0.04 0.01 0.14 c0.03 c0.52

v/s Ratio Perm 0.03 0.06 0.02 0.02

v/c Ratio 0.18 0.68 0.43 0.30 0.60 0.22 0.04 0.57 0.80 0.03

Uniform Delay, d1 45.5 56.5 49.8 54.8 68.3 12.0 10.6 64.9 18.0 8.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.21 0.33 0.13

Incremental Delay, d2 0.1 7.2 1.6 0.9 19.6 0.2 0.1 7.0 2.2 0.0

Delay (s) 45.6 63.7 51.4 55.7 88.0 12.3 10.7 85.2 8.2 1.2

Level of Service D E D E F B B F A A

Approach Delay (s) 59.9 53.6 14.6 10.2

Approach LOS E D B B

Intersection Summary

HCM Average Control Delay 17.6 HCM Level of Service B

HCM Volume to Capacity ratio 0.74

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 76.6% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

53: NW 195th St & 8th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 13 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 0 3 42 0 35 0 203 109 59 425 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 0 3 46 0 38 0 221 118 64 462 0

Pedestrians 4 4

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 912 933 470 877 874 280 466 339

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 912 933 470 877 874 280 466 339

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 100 99 82 100 95 100 95

cM capacity (veh/h) 231 251 590 255 272 759 1092 1220

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 4 84 339 526

Volume Left 1 46 0 64

Volume Right 3 38 118 0

cSH 425 365 1092 1220

Volume to Capacity 0.01 0.23 0.00 0.05

Queue Length 95th (ft) 1 22 0 4

Control Delay (s) 13.6 17.8 0.0 1.5

Lane LOS B C A

Approach Delay (s) 13.6 17.8 0.0 1.5

Approach LOS B C

Intersection Summary

Average Delay 2.5

Intersection Capacity Utilization 61.8% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 44 94 52 47 48 28 20 113 22 90 219 21

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 48 102 57 51 52 30 22 123 24 98 238 23

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 207 134 168 359

Volume Left (vph) 48 51 22 98

Volume Right (vph) 57 30 24 23

Hadj (s) -0.08 -0.03 -0.03 0.05

Departure Headway (s) 5.5 5.7 5.4 5.2

Degree Utilization, x 0.31 0.21 0.25 0.52

Capacity (veh/h) 598 562 599 657

Control Delay (s) 11.0 10.2 10.3 13.7

Approach Delay (s) 11.0 10.2 10.3 13.7

Approach LOS B B B B

Intersection Summary

Delay 11.8

HCM Level of Service B

Intersection Capacity Utilization 49.4% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 87 69 100 49 76 10 64 113 8 14 317 84

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 95 75 109 53 83 11 70 123 9 15 345 91

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 278 147 201 451

Volume Left (vph) 95 53 70 15

Volume Right (vph) 109 11 9 91

Hadj (s) -0.13 0.06 0.08 -0.08

Departure Headway (s) 6.0 6.5 6.2 5.6

Degree Utilization, x 0.47 0.27 0.35 0.70

Capacity (veh/h) 539 470 520 620

Control Delay (s) 14.2 11.9 12.4 20.5

Approach Delay (s) 14.2 11.9 12.4 20.5

Approach LOS B B B C

Intersection Summary

Delay 16.2

HCM Level of Service C

Intersection Capacity Utilization 63.0% ICU Level of Service B

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 20 10 6 29 19 21 5 387 10 22 1649 37

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 12 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 1.00 0.94 1.00 1.00 0.92

Flpb, ped/bikes 0.99 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.94 1.00 0.92 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1753 1680 1748 1697 1770 3421 1494 1770 3421 1461

Flt Permitted 0.73 1.00 0.75 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1344 1680 1372 1697 1770 3421 1494 1770 3421 1461

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 22 11 7 32 21 23 5 421 11 24 1792 40

RTOR Reduction (vph) 0 6 0 0 21 0 0 0 3 0 0 4

Lane Group Flow (vph) 22 12 0 32 23 0 5 421 8 24 1792 36

Confl. Peds. (#/hr) 7 8 8 7 15 9 9 15

Turn Type Perm Perm Prot Perm Prot Perm

Protected Phases 4 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 13.6 13.6 13.6 13.6 1.2 107.8 107.8 3.6 110.2 110.2

Effective Green, g (s) 13.6 13.6 13.6 13.6 1.2 107.8 107.8 3.6 110.2 110.2

Actuated g/C Ratio 0.10 0.10 0.10 0.10 0.01 0.77 0.77 0.03 0.79 0.79

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 4.0 4.0 2.0 4.0 4.0

Lane Grp Cap (vph) 131 163 133 165 15 2634 1150 46 2693 1150

v/s Ratio Prot 0.01 0.01 0.00 0.12 c0.01 c0.52

v/s Ratio Perm 0.02 c0.02 0.01 0.02

v/c Ratio 0.17 0.07 0.24 0.14 0.33 0.16 0.01 0.52 0.67 0.03

Uniform Delay, d1 58.0 57.5 58.4 57.9 69.0 4.2 3.7 67.3 6.7 3.3

Progression Factor 1.00 1.00 1.00 1.00 0.88 0.62 0.44 1.00 1.00 1.00

Incremental Delay, d2 0.2 0.1 0.3 0.1 4.5 0.1 0.0 4.8 1.3 0.0

Delay (s) 58.2 57.5 58.8 58.0 65.4 2.7 1.6 72.2 8.0 3.3

Level of Service E E E E E A A E A A

Approach Delay (s) 57.9 58.3 3.4 8.7

Approach LOS E E A A

Intersection Summary

HCM Average Control Delay 10.1 HCM Level of Service B

HCM Volume to Capacity ratio 0.60

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 65.7% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 24 212 157 97 233 50 52 90 47 45 319 44

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 10 10 11 10 10 11 12 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.94 1.00 0.97 1.00 0.95 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1707 1578 1709 1684 1710 1752 1705 1823

Flt Permitted 0.54 1.00 0.35 1.00 0.24 1.00 0.66 1.00

Satd. Flow (perm) 967 1578 623 1684 426 1752 1189 1823

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 26 230 171 105 253 54 57 98 51 49 347 48

RTOR Reduction (vph) 0 35 0 0 10 0 0 27 0 0 8 0

Lane Group Flow (vph) 26 366 0 105 297 0 57 122 0 49 387 0

Confl. Peds. (#/hr) 3 4 4 3 1 3 3 1

Confl. Bikes (#/hr) 6 3 1

Bus Blockages (#/hr) 0 4 0 0 0 0 0 0 0 0 0 0

Turn Type pm+pt pm+pt pm+pt pm+pt

Protected Phases 5 2 1 6 7 4 3 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 28.1 26.1 32.1 28.1 19.9 16.9 19.9 16.9

Effective Green, g (s) 28.1 26.1 32.1 28.1 19.9 16.9 19.9 16.9

Actuated g/C Ratio 0.40 0.37 0.46 0.40 0.28 0.24 0.28 0.24

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 409 588 348 676 176 423 360 440

v/s Ratio Prot 0.00 c0.23 c0.02 0.18 c0.01 0.07 0.01 c0.21

v/s Ratio Perm 0.02 0.12 0.08 0.03

v/c Ratio 0.06 0.62 0.30 0.44 0.32 0.29 0.14 0.88

Uniform Delay, d1 12.8 17.9 11.7 15.2 19.3 21.6 18.5 25.6

Progression Factor 0.52 1.20 1.00 1.00 1.01 1.03 1.00 1.00

Incremental Delay, d2 0.0 4.8 0.2 2.1 0.4 0.1 0.1 17.8

Delay (s) 6.7 26.3 11.8 17.3 19.9 22.5 18.5 43.3

Level of Service A C B B B C B D

Approach Delay (s) 25.1 15.9 21.8 40.6

Approach LOS C B C D

Intersection Summary

HCM Average Control Delay 26.7 HCM Level of Service C

HCM Volume to Capacity ratio 0.67

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 66.6% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 1 0 0 187 2 73 0 159 115 214 356 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 0 0 203 2 79 0 173 125 233 387 0

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 1 285 298 620

Volume Left (vph) 1 203 0 233

Volume Right (vph) 0 79 125 0

Hadj (s) 0.23 0.01 -0.22 0.11

Departure Headway (s) 7.5 6.3 5.6 5.5

Degree Utilization, x 0.00 0.50 0.47 0.94

Capacity (veh/h) 418 548 622 643

Control Delay (s) 10.5 15.6 13.5 45.3

Approach Delay (s) 10.5 15.6 13.5 45.3

Approach LOS B C B E

Intersection Summary

Delay 30.4

HCM Level of Service D

Intersection Capacity Utilization 69.8% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 29 42 0 3 77 24 0 8 1 103 17 66

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 32 46 0 3 84 26 0 9 1 112 18 72

Pedestrians 1 4 2 1

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 0 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1279

pX, platoon unblocked

vC, conflicting volume 111 48 296 228 52 222 215 99

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 111 48 296 228 52 222 215 99

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 98 100 100 99 100 84 97 92

cM capacity (veh/h) 1478 1557 581 654 1011 708 665 955

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 77 113 10 202

Volume Left 32 3 0 112

Volume Right 0 26 1 72

cSH 1478 1557 681 775

Volume to Capacity 0.02 0.00 0.01 0.26

Queue Length 95th (ft) 2 0 1 26

Control Delay (s) 3.2 0.2 10.4 11.3

Lane LOS A A B B

Approach Delay (s) 3.2 0.2 10.4 11.3

Approach LOS B B

Intersection Summary

Average Delay 6.6

Intersection Capacity Utilization 34.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 22 12 114 17 11 12 14 672 6 2 2067 56

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 12 12 12 12 12

Total Lost time (s) 4.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.98 1.00 0.99 1.00 1.00 0.96 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.86 1.00 0.92 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1588 1378 1589 1481 1593 3185 1366 1593 3185 1377

Flt Permitted 0.64 1.00 0.47 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1066 1378 778 1481 1593 3185 1366 1593 3185 1377

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 24 13 124 18 12 13 15 730 7 2 2247 61

RTOR Reduction (vph) 0 115 0 0 12 0 0 0 2 0 0 10

Lane Group Flow (vph) 24 22 0 18 13 0 15 730 5 2 2247 51

Confl. Peds. (#/hr) 3 4 4 3 3 5 5 3

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 14.2 10.0 11.4 8.6 2.4 107.1 107.1 1.1 105.8 105.8

Effective Green, g (s) 14.2 10.0 11.4 8.6 2.4 107.1 107.1 1.1 105.8 105.8

Actuated g/C Ratio 0.10 0.07 0.08 0.06 0.02 0.76 0.76 0.01 0.76 0.76

Clearance Time (s) 4.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 2.0 3.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 124 98 80 91 27 2437 1045 13 2407 1041

v/s Ratio Prot c0.01 c0.02 0.00 0.01 c0.01 0.23 0.00 c0.71

v/s Ratio Perm 0.01 0.01 0.00 0.04

v/c Ratio 0.19 0.22 0.23 0.14 0.56 0.30 0.01 0.15 0.93 0.05

Uniform Delay, d1 57.4 61.3 59.8 62.2 68.3 5.0 3.9 69.0 14.2 4.3

Progression Factor 1.00 1.00 1.00 1.00 1.01 0.56 0.36 0.85 0.73 1.08

Incremental Delay, d2 0.8 0.4 1.4 0.3 12.8 0.3 0.0 0.2 0.9 0.0

Delay (s) 58.2 61.8 61.2 62.5 82.1 3.1 1.4 58.8 11.2 4.7

Level of Service E E E E F A A E B A

Approach Delay (s) 61.2 61.9 4.7 11.1

Approach LOS E E A B

Intersection Summary

HCM Average Control Delay 12.7 HCM Level of Service B

HCM Volume to Capacity ratio 0.82

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 14.0

Intersection Capacity Utilization 88.2% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 37 939 33 56 398 1 18 17 24 26 57 44

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 10 11 11 12 10 10 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 0.99 1.00

Frt 1.00 0.99 1.00 1.00 1.00 0.91 1.00 0.93

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1766 3371 1700 3420 1649 1567 1758 1730

Flt Permitted 0.50 1.00 0.26 1.00 0.50 1.00 0.73 1.00

Satd. Flow (perm) 929 3371 464 3420 870 1567 1348 1730

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 40 1021 36 61 433 1 20 18 26 28 62 48

RTOR Reduction (vph) 0 1 0 0 0 0 0 24 0 0 24 0

Lane Group Flow (vph) 40 1056 0 61 434 0 20 20 0 28 86 0

Confl. Peds. (#/hr) 1 7 7 1 1 3 3 1

Bus Blockages (#/hr) 0 4 0 0 0 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 6 4 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 117.7 117.7 117.7 117.7 12.3 12.3 12.3 12.3

Effective Green, g (s) 117.7 117.7 117.7 117.7 12.3 12.3 12.3 12.3

Actuated g/C Ratio 0.84 0.84 0.84 0.84 0.09 0.09 0.09 0.09

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 781 2834 390 2875 76 138 118 152

v/s Ratio Prot c0.31 0.13 0.01 c0.05

v/s Ratio Perm 0.04 0.13 0.02 0.02

v/c Ratio 0.05 0.37 0.16 0.15 0.26 0.15 0.24 0.57

Uniform Delay, d1 1.9 2.6 2.0 2.0 59.6 59.0 59.5 61.3

Progression Factor 0.34 0.50 0.68 0.76 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.3 0.6 0.1 1.9 0.5 1.0 4.8

Delay (s) 0.7 1.6 2.0 1.6 61.5 59.5 60.5 66.1

Level of Service A A A A E E E E

Approach Delay (s) 1.6 1.7 60.1 65.0

Approach LOS A A E E

Intersection Summary

HCM Average Control Delay 8.6 HCM Level of Service A

HCM Volume to Capacity ratio 0.39

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 52.1% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 11 327 18 52 369 8 19 4 50 6 0 4

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.92 1.00 1.00 1.00 0.90 0.99

Flpb, ped/bikes 0.99 1.00 1.00 0.96 1.00 0.98 1.00 0.95

Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85 0.95

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.96 1.00 0.97

Satd. Flow (prot) 1743 1801 1460 1706 1793 1698 1433 1617

Flt Permitted 0.52 1.00 1.00 0.55 1.00 0.92 1.00 0.82

Satd. Flow (perm) 957 1801 1460 985 1793 1628 1433 1365

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 12 355 20 57 401 9 21 4 54 7 0 4

RTOR Reduction (vph) 0 0 4 0 0 0 0 0 51 0 4 0

Lane Group Flow (vph) 12 355 16 57 410 0 0 25 3 0 7 0

Confl. Peds. (#/hr) 12 27 27 12 16 35 35 16

Turn Type Perm Perm Perm Perm Perm Perm

Protected Phases 2 6 4 8

Permitted Phases 2 2 6 4 4 8

Actuated Green, G (s) 56.0 56.0 56.0 56.0 56.0 4.0 4.0 4.0

Effective Green, g (s) 56.0 56.0 56.0 56.0 56.0 4.0 4.0 4.0

Actuated g/C Ratio 0.80 0.80 0.80 0.80 0.80 0.06 0.06 0.06

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 766 1441 1168 788 1434 93 82 78

v/s Ratio Prot 0.20 c0.23

v/s Ratio Perm 0.01 0.01 0.06 c0.02 0.00 0.01

v/c Ratio 0.02 0.25 0.01 0.07 0.29 0.27 0.04 0.09

Uniform Delay, d1 1.4 1.7 1.4 1.5 1.8 31.6 31.2 31.3

Progression Factor 0.48 2.26 0.54 0.56 0.51 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.4 0.0 0.2 0.5 0.6 0.1 0.2

Delay (s) 0.7 4.3 0.8 1.0 1.4 32.2 31.2 31.5

Level of Service A A A A A C C C

Approach Delay (s) 4.0 1.4 31.5 31.5

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 5.3 HCM Level of Service A

HCM Volume to Capacity ratio 0.28

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 48.8% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 28 620 33 5 661 66 19 5 5 19 4 45

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.5 4.5

Lane Util. Factor 1.00 0.95 1.00 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.97

Flpb, ped/bikes 1.00 1.00 0.99 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 1.00 0.93 1.00 0.86

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1588 3043 1580 4342 1570 1489 1590 1361

Flt Permitted 0.33 1.00 0.38 1.00 0.72 1.00 0.75 1.00

Satd. Flow (perm) 558 3043 635 4342 1194 1489 1257 1361

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 30 674 36 5 718 72 21 5 5 21 4 49

RTOR Reduction (vph) 0 1 0 0 4 0 0 5 0 0 46 0

Lane Group Flow (vph) 30 709 0 5 786 0 21 5 0 21 7 0

Confl. Peds. (#/hr) 7 13 13 7 10 1 1 10

Turn Type pm+pt pm+pt Perm Perm

Protected Phases 5 2 1 6 4 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 120.5 116.9 115.5 114.4 7.0 7.0 7.5 7.5

Effective Green, g (s) 120.5 116.9 115.5 114.4 7.0 7.0 7.5 7.5

Actuated g/C Ratio 0.86 0.84 0.82 0.82 0.05 0.05 0.05 0.05

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.5 4.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 507 2541 531 3548 60 74 67 73

v/s Ratio Prot c0.00 c0.23 0.00 0.18 0.00 0.00

v/s Ratio Perm 0.05 0.01 c0.02 0.02

v/c Ratio 0.06 0.28 0.01 0.22 0.35 0.07 0.31 0.09

Uniform Delay, d1 1.4 2.5 2.2 2.9 64.3 63.4 63.8 63.0

Progression Factor 0.30 0.27 0.37 0.64 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.2 0.0 0.1 3.5 0.4 2.7 0.5

Delay (s) 0.5 0.9 0.8 2.0 67.8 63.8 66.4 63.5

Level of Service A A A A E E E E

Approach Delay (s) 0.9 1.9 66.5 64.4

Approach LOS A A E E

Intersection Summary

HCM Average Control Delay 5.5 HCM Level of Service A

HCM Volume to Capacity ratio 0.27

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 45.8% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 0 0 0 27 10 0

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 0 0 29 11 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 40 11 11

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 40 11 11

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 100 100

cM capacity (veh/h) 971 1070 1608

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 0 29 11

Volume Left 0 0 0

Volume Right 0 0 0

cSH 1700 1608 1700

Volume to Capacity 0.00 0.00 0.01

Queue Length 95th (ft) 0 0 0

Control Delay (s) 0.0 0.0 0.0

Lane LOS A

Approach Delay (s) 0.0 0.0 0.0

Approach LOS A

Intersection Summary

Average Delay 0.0

Intersection Capacity Utilization 6.7% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

1: Richmond Beach Dr & NW 196th St 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 14 Synchro 7 -  Report

David Evans and Associates, Inc. Page 1

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 481 5 4 287 3 2

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 523 5 4 312 3 2

Pedestrians 2 1

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 529 847 529

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 529 847 529

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 100 99 100

cM capacity (veh/h) 1037 330 549

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 528 316 5

Volume Left 0 4 3

Volume Right 5 0 2

cSH 1700 1037 393

Volume to Capacity 0.31 0.00 0.01

Queue Length 95th (ft) 0 0 1

Control Delay (s) 0.0 0.2 14.3

Lane LOS A B

Approach Delay (s) 0.0 0.2 14.3

Approach LOS B

Intersection Summary

Average Delay 0.2

Intersection Capacity Utilization 36.3% ICU Level of Service A

Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 2 2 5 10 20 1

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 2 5 11 22 1

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 55 11 16

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 55 11 16

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 100 99

cM capacity (veh/h) 939 1070 1601

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 4 16 23

Volume Left 2 0 22

Volume Right 2 11 0

cSH 1001 1700 1601

Volume to Capacity 0.00 0.01 0.01

Queue Length 95th (ft) 0 0 1

Control Delay (s) 8.6 0.0 6.9

Lane LOS A A

Approach Delay (s) 8.6 0.0 6.9

Approach LOS A

Intersection Summary

Average Delay 4.5

Intersection Capacity Utilization 17.8% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 2 496 0 7 291 4 0 0 45 18 1 3

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 539 0 8 316 4 0 0 49 20 1 3

Pedestrians 2 4

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None TWLTL

Median storage veh) 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 321 539 881 879 543 930 877 320

vC1, stage 1 conf vol 543 543 334 334

vC2, stage 2 conf vol 337 336 596 543

vCu, unblocked vol 321 539 881 879 543 930 877 320

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s) 6.1 5.5 6.1 5.5

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 99 100 100 91 95 100 100

cM capacity (veh/h) 1239 1029 459 458 538 398 455 719

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total 541 8 321 49 24

Volume Left 2 8 0 0 20

Volume Right 0 0 4 49 3

cSH 1239 1029 1700 538 426

Volume to Capacity 0.00 0.01 0.19 0.09 0.06

Queue Length 95th (ft) 0 1 0 7 4

Control Delay (s) 0.1 8.5 0.0 12.4 13.9

Lane LOS A A B B

Approach Delay (s) 0.1 0.2 12.4 13.9

Approach LOS B B

Intersection Summary

Average Delay 1.1

Intersection Capacity Utilization 42.6% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 6 591 1 22 302 59 5 9 68 244 3 3

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 0.95 1.00 1.00

Frpb, ped/bikes 1.00 0.99 0.97 1.00

Flpb, ped/bikes 1.00 1.00 1.00 0.98

Frt 1.00 0.98 0.89 1.00

Flt Protected 1.00 1.00 1.00 0.95

Satd. Flow (prot) 3536 3429 1604 1742

Flt Permitted 1.00 1.00 0.98 0.75

Satd. Flow (perm) 3536 3429 1575 1372

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 7 642 1 24 328 64 5 10 74 265 3 3

RTOR Reduction (vph) 0 0 0 0 24 0 0 55 0 0 0 0

Lane Group Flow (vph) 0 650 0 0 392 0 0 34 0 0 271 0

Confl. Peds. (#/hr) 8 5 8 12 18 18

Turn Type Split Split Perm Perm

Protected Phases 2 2 6 6 8 4

Permitted Phases 8 4

Actuated Green, G (s) 24.1 13.1 17.8 17.8

Effective Green, g (s) 24.1 13.1 17.8 17.8

Actuated g/C Ratio 0.34 0.19 0.25 0.25

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1217 642 401 349

v/s Ratio Prot c0.18 c0.11

v/s Ratio Perm 0.02 c0.20

v/c Ratio 0.53 0.61 0.08 0.78

Uniform Delay, d1 18.4 26.1 19.9 24.3

Progression Factor 1.00 0.98 1.00 1.00

Incremental Delay, d2 1.7 1.5 0.1 10.4

Delay (s) 20.1 27.2 20.0 34.6

Level of Service C C B C

Approach Delay (s) 20.1 27.2 20.0 34.6

Approach LOS C C B C

Intersection Summary

HCM Average Control Delay 24.9 HCM Level of Service C

HCM Volume to Capacity ratio 0.63

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 56.1% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement NER2

Lane Configurations

Volume (vph) 0

Ideal Flow (vphpl) 1900

Total Lost time (s)

Lane Util. Factor

Frpb, ped/bikes

Flpb, ped/bikes

Frt

Flt Protected

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Peak-hour factor, PHF 0.92

Adj. Flow (vph) 0

RTOR Reduction (vph) 0

Lane Group Flow (vph) 0

Confl. Peds. (#/hr)

Turn Type Free

Protected Phases

Permitted Phases Free

Actuated Green, G (s)

Effective Green, g (s)

Actuated g/C Ratio

Clearance Time (s)

Vehicle Extension (s)

Lane Grp Cap (vph)

v/s Ratio Prot

v/s Ratio Perm

v/c Ratio

Uniform Delay, d1

Progression Factor

Incremental Delay, d2

Delay (s)

Level of Service

Approach Delay (s)

Approach LOS

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 16 887 0 0 393 25 0 0 0 70 0 45

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 0.95 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 0.99 0.95

Flt Protected 1.00 1.00 0.97

Satd. Flow (prot) 3536 3503 1712

Flt Permitted 1.00 1.00 0.81

Satd. Flow (perm) 3536 3503 1436

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 17 964 0 0 427 27 0 0 0 76 0 49

RTOR Reduction (vph) 0 0 0 0 3 0 0 0 0 0 18 0

Lane Group Flow (vph) 0 981 0 0 451 0 0 0 0 0 107 0

Confl. Peds. (#/hr) 1 1

Turn Type Split Split Perm Perm

Protected Phases 2 2 6 6 8 4

Permitted Phases 8 4

Actuated Green, G (s) 86.0 23.3 15.7

Effective Green, g (s) 86.0 23.3 15.7

Actuated g/C Ratio 0.61 0.17 0.11

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0

Lane Grp Cap (vph) 2172 583 161

v/s Ratio Prot c0.28 c0.13

v/s Ratio Perm c0.07

v/c Ratio 0.45 0.77 0.67

Uniform Delay, d1 14.4 55.8 59.6

Progression Factor 0.58 0.26 1.00

Incremental Delay, d2 0.6 5.6 10.0

Delay (s) 9.0 20.0 69.6

Level of Service A C E

Approach Delay (s) 9.0 20.0 0.0 69.6

Approach LOS A C A E

Intersection Summary

HCM Average Control Delay 17.1 HCM Level of Service B

HCM Volume to Capacity ratio 0.54

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 50.9% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 2 913 34 23 373 2 46 1 33 1 1 3

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 0.95 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00

Frt 0.99 1.00 0.94 0.92

Flt Protected 1.00 1.00 0.97 0.99

Satd. Flow (prot) 3516 3525 1699 1672

Flt Permitted 1.00 1.00 0.82 0.97

Satd. Flow (perm) 3516 3525 1433 1631

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 2 992 37 25 405 2 50 1 36 1 1 3

RTOR Reduction (vph) 0 1 0 0 0 0 0 20 0 0 3 0

Lane Group Flow (vph) 0 1030 0 0 432 0 0 67 0 0 2 0

Confl. Peds. (#/hr) 12 3 3 12 5 5

Turn Type Split Split Perm Perm

Protected Phases 2 2 6 6 8 4

Permitted Phases 8 4

Actuated Green, G (s) 90.9 22.4 11.7 11.7

Effective Green, g (s) 90.9 22.4 11.7 11.7

Actuated g/C Ratio 0.65 0.16 0.08 0.08

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 2283 564 120 136

v/s Ratio Prot c0.29 c0.12

v/s Ratio Perm c0.05 0.00

v/c Ratio 0.45 0.77 0.56 0.02

Uniform Delay, d1 12.2 56.3 61.7 58.9

Progression Factor 0.13 0.33 1.00 1.00

Incremental Delay, d2 0.6 6.1 5.5 0.0

Delay (s) 2.2 24.6 67.2 58.9

Level of Service A C E E

Approach Delay (s) 2.2 24.6 67.2 58.9

Approach LOS A C E E

Intersection Summary

HCM Average Control Delay 12.2 HCM Level of Service B

HCM Volume to Capacity ratio 0.52

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 47.1% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 0 36 409 2 0 967

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 39 445 2 0 1051

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1289

pX, platoon unblocked

vC, conflicting volume 972 224 448

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 972 224 448

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 95 100

cM capacity (veh/h) 250 778 1108

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2

Volume Total 39 296 150 526 526

Volume Left 0 0 0 0 0

Volume Right 39 0 2 0 0

cSH 778 1700 1700 1700 1700

Volume to Capacity 0.05 0.17 0.09 0.31 0.31

Queue Length 95th (ft) 4 0 0 0 0

Control Delay (s) 9.9 0.0 0.0 0.0 0.0

Lane LOS A

Approach Delay (s) 9.9 0.0 0.0

Approach LOS A

Intersection Summary

Average Delay 0.3

Intersection Capacity Utilization 30.1% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR EBR2 WBL2 WBL WBT WBR NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 100 788 46 2 21 14 357 49 2 27 64 23

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 12 12 12 11 11 10 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.98 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1711 3503 1711 3218 1711 1721

Flt Permitted 0.50 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 894 3503 1711 3218 1711 1721

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 109 857 50 2 23 15 388 53 2 29 70 25

RTOR Reduction (vph) 0 0 0 0 0 0 6 0 0 0 10 0

Lane Group Flow (vph) 109 909 0 0 0 38 435 0 0 31 85 0

Confl. Peds. (#/hr) 2 2 3

Confl. Bikes (#/hr) 1 1

Bus Blockages (#/hr) 0 0 0 0 0 0 4 0 0 0 0 0

Turn Type Perm Prot Prot Split Split

Protected Phases 2 1 1 6 4 4 4

Permitted Phases 2

Actuated Green, G (s) 71.4 71.4 6.3 82.7 11.7 11.7

Effective Green, g (s) 71.4 71.4 6.3 82.7 11.7 11.7

Actuated g/C Ratio 0.51 0.51 0.04 0.59 0.08 0.08

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.5 2.0 2.0 2.5 2.5

Lane Grp Cap (vph) 456 1787 77 1901 143 144

v/s Ratio Prot c0.26 c0.02 0.14 0.02 c0.05

v/s Ratio Perm 0.12

v/c Ratio 0.24 0.51 0.49 0.23 0.22 0.59

Uniform Delay, d1 19.1 22.7 65.3 13.6 59.9 61.8

Progression Factor 1.09 0.98 0.66 0.48 1.00 1.00

Incremental Delay, d2 1.1 1.0 1.5 0.2 0.6 5.0

Delay (s) 22.1 23.3 44.7 6.7 60.4 66.9

Level of Service C C D A E E

Approach Delay (s) 23.1 9.7 65.3

Approach LOS C A E

Intersection Summary

HCM Average Control Delay 31.6 HCM Level of Service C

HCM Volume to Capacity ratio 0.57

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 25.0

Intersection Capacity Utilization 67.1% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBL SBT SBR SBR2 NEL NER NER2

Lane Configurations

Volume (vph) 140 129 9 24 24 27 2

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 12 12 12

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.96

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 0.97 0.93

Flt Protected 0.95 1.00 0.98

Satd. Flow (prot) 1711 1726 1627

Flt Permitted 0.95 1.00 0.98

Satd. Flow (perm) 1711 1726 1627

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 152 140 10 26 26 29 2

RTOR Reduction (vph) 0 4 0 0 0 0 0

Lane Group Flow (vph) 152 172 0 0 57 0 0

Confl. Peds. (#/hr) 3 3 2

Confl. Bikes (#/hr) 1 1

Bus Blockages (#/hr) 0 2 0 0 0 0 0

Turn Type Split

Protected Phases 7 7 3

Permitted Phases

Actuated Green, G (s) 18.2 18.2 7.4

Effective Green, g (s) 18.2 18.2 7.4

Actuated g/C Ratio 0.13 0.13 0.05

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0

Lane Grp Cap (vph) 222 224 86

v/s Ratio Prot 0.09 c0.10 c0.04

v/s Ratio Perm

v/c Ratio 0.68 0.77 0.66

Uniform Delay, d1 58.2 58.8 65.1

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 6.8 13.1 13.9

Delay (s) 64.9 72.0 78.9

Level of Service E E E

Approach Delay (s) 68.7 78.9

Approach LOS E E

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 21 989 3 10 403 38 9 23 18 99 15 87

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 11 11 10 10 11 10 10 10

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 0.97

Flpb, ped/bikes 1.00 1.00 0.99 1.00 0.99 1.00

Frt 1.00 0.99 1.00 0.93 1.00 0.87

Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 3388 3339 1628 1608 1639 1474

Flt Permitted 1.00 1.00 0.56 1.00 0.73 1.00

Satd. Flow (perm) 3388 3339 963 1608 1256 1474

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 23 1075 3 11 438 41 10 25 20 108 16 95

RTOR Reduction (vph) 0 0 0 0 5 0 0 18 0 0 0 0

Lane Group Flow (vph) 0 1101 0 0 485 0 10 27 0 108 111 0

Confl. Peds. (#/hr) 2 7 7 2 7 3 3 7

Confl. Bikes (#/hr) 1 1 1

Bus Blockages (#/hr) 0 4 0 0 4 0 0 0 0 0 0 0

Turn Type Split Split Perm Perm

Protected Phases 2 2 6 6 4 4

Permitted Phases 4 4

Actuated Green, G (s) 83.2 24.7 17.1 17.1 17.1 17.1

Effective Green, g (s) 83.2 24.7 17.1 17.1 17.1 17.1

Actuated g/C Ratio 0.59 0.18 0.12 0.12 0.12 0.12

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 2013 589 118 196 153 180

v/s Ratio Prot c0.32 c0.15 0.02 0.08

v/s Ratio Perm 0.01 c0.09

v/c Ratio 0.55 0.82 0.08 0.14 0.71 0.62

Uniform Delay, d1 17.1 55.5 54.5 54.9 59.0 58.3

Progression Factor 0.35 1.02 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.0 8.6 0.3 0.3 13.8 6.2

Delay (s) 6.9 65.3 54.8 55.2 72.8 64.5

Level of Service A E D E E E

Approach Delay (s) 6.9 65.3 55.1 68.6

Approach LOS A E E E

Intersection Summary

HCM Average Control Delay 30.9 HCM Level of Service C

HCM Volume to Capacity ratio 0.62

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 63.2% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 884 237 43 357 91 80

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 11 11 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 1.00 0.95 0.97

Frpb, ped/bikes 0.99 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.97 1.00 1.00 0.93

Flt Protected 1.00 0.95 1.00 0.97

Satd. Flow (prot) 3295 1770 3421 3234

Flt Permitted 1.00 0.95 1.00 0.97

Satd. Flow (perm) 3295 1770 3421 3234

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 961 258 47 388 99 87

RTOR Reduction (vph) 24 0 0 0 76 0

Lane Group Flow (vph) 1195 0 47 388 110 0

Confl. Peds. (#/hr) 2 2

Confl. Bikes (#/hr) 2 2

Turn Type Prot

Protected Phases 2 1 6 4

Permitted Phases

Actuated Green, G (s) 42.3 3.7 51.0 9.0

Effective Green, g (s) 42.3 3.7 51.0 9.0

Actuated g/C Ratio 0.60 0.05 0.73 0.13

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1991 94 2492 416

v/s Ratio Prot c0.36 c0.03 0.11 c0.03

v/s Ratio Perm

v/c Ratio 0.60 0.50 0.16 0.26

Uniform Delay, d1 8.6 32.3 2.9 27.5

Progression Factor 1.52 1.12 0.70 1.00

Incremental Delay, d2 1.2 1.5 0.1 0.1

Delay (s) 14.3 37.8 2.2 27.6

Level of Service B D A C

Approach Delay (s) 14.3 6.0 27.6

Approach LOS B A C

Intersection Summary

HCM Average Control Delay 13.7 HCM Level of Service B

HCM Volume to Capacity ratio 0.54

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 49.2% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 23 850 89 22 330 23 49 70 21 43 147 23

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 12 11 11 11 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 1.00 0.97 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1711 3363 1770 3355 1711 1728 1711 1759

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1711 3363 1770 3355 1711 1728 1711 1759

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 25 924 97 24 359 25 53 76 23 47 160 25

RTOR Reduction (vph) 0 4 0 0 3 0 0 8 0 0 0 0

Lane Group Flow (vph) 25 1017 0 24 381 0 53 91 0 47 185 0

Confl. Peds. (#/hr) 1 2 2 1 1 5 5 1

Confl. Bikes (#/hr) 2 1 4

Bus Blockages (#/hr) 0 0 0 0 4 0 0 0 0 0 0 0

Turn Type Prot Prot Split Split

Protected Phases 1 6 5 2 3 3 4 4

Permitted Phases

Actuated Green, G (s) 3.6 85.7 3.6 85.7 11.7 11.7 19.0 19.0

Effective Green, g (s) 3.6 85.7 3.6 85.7 11.7 11.7 19.0 19.0

Actuated g/C Ratio 0.03 0.61 0.03 0.61 0.08 0.08 0.14 0.14

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.0 2.5 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 44 2059 46 2054 143 144 232 239

v/s Ratio Prot c0.01 c0.30 0.01 0.11 0.03 c0.05 0.03 c0.11

v/s Ratio Perm

v/c Ratio 0.57 0.49 0.52 0.19 0.37 0.63 0.20 0.77

Uniform Delay, d1 67.4 15.1 67.3 11.9 60.7 62.1 53.8 58.4

Progression Factor 0.94 0.57 1.16 0.41 1.08 1.07 1.00 1.00

Incremental Delay, d2 11.0 0.7 7.9 0.2 0.6 6.4 0.2 13.2

Delay (s) 74.6 9.3 86.0 5.0 66.2 73.1 53.9 71.7

Level of Service E A F A E E D E

Approach Delay (s) 10.9 9.8 70.7 68.1

Approach LOS B A E E

Intersection Summary

HCM Average Control Delay 22.8 HCM Level of Service C

HCM Volume to Capacity ratio 0.55

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 52.5% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

12: 244th St SW & 100th Ave W 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 14 Synchro 7 -  Report

David Evans and Associates, Inc. Page 14

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 2 4 4 55 3 4 1 129 93 8 297 1

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 4 4 60 3 4 1 140 101 9 323 1

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 540 584 323 540 534 191 324 241

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 540 584 323 540 534 191 324 241

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 99 99 87 99 99 100 99

cM capacity (veh/h) 446 420 718 444 449 851 1236 1325

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 11 67 242 333

Volume Left 2 60 1 9

Volume Right 4 4 101 1

cSH 511 458 1236 1325

Volume to Capacity 0.02 0.15 0.00 0.01

Queue Length 95th (ft) 2 13 0 0

Control Delay (s) 12.2 14.2 0.0 0.3

Lane LOS B B A A

Approach Delay (s) 12.2 14.2 0.0 0.3

Approach LOS B B

Intersection Summary

Average Delay 1.8

Intersection Capacity Utilization 38.2% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 2 118 45 180 338 2

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 128 49 196 367 2

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 662 368 370

vC1, stage 1 conf vol 368

vC2, stage 2 conf vol 293

vCu, unblocked vol 662 368 370

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s) 5.4

tF (s) 3.5 3.3 2.2

p0 queue free % 100 81 96

cM capacity (veh/h) 596 677 1189

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 130 245 370

Volume Left 2 49 0

Volume Right 128 0 2

cSH 675 1189 1700

Volume to Capacity 0.19 0.04 0.22

Queue Length 95th (ft) 18 3 0

Control Delay (s) 11.6 1.9 0.0

Lane LOS B A

Approach Delay (s) 11.6 1.9 0.0

Approach LOS B

Intersection Summary

Average Delay 2.7

Intersection Capacity Utilization 47.3% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

14: 244th St SW & 3rd Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 14 Synchro 7 -  Report

David Evans and Associates, Inc. Page 16

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 8 411 167 113 186 9 97 6 49 16 2 3

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 9 447 182 123 202 10 105 7 53 17 2 3

Pedestrians 1 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 214 628 1008 1014 538 975 1100 210

vC1, stage 1 conf vol 555 555 455 455

vC2, stage 2 conf vol 453 460 521 646

vCu, unblocked vol 214 628 1008 1014 538 975 1100 210

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s) 6.1 5.5 6.1 5.5

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 99 87 73 98 90 95 99 100

cM capacity (veh/h) 1354 954 392 390 544 320 311 828

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 9 628 123 212 165 23

Volume Left 9 0 123 0 105 17

Volume Right 0 182 0 10 53 3

cSH 1354 1700 954 1700 430 350

Volume to Capacity 0.01 0.37 0.13 0.12 0.38 0.07

Queue Length 95th (ft) 0 0 11 0 44 5

Control Delay (s) 7.7 0.0 9.3 0.0 18.5 16.0

Lane LOS A A C C

Approach Delay (s) 0.1 3.4 18.5 16.0

Approach LOS C C

Intersection Summary

Average Delay 4.0

Intersection Capacity Utilization 57.2% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

15: 244th St SW & Fremont Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 14 Synchro 7 -  Report

David Evans and Associates, Inc. Page 17

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 127 465 281 288 24 120

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 138 505 305 313 26 130

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 1257

pX, platoon unblocked

vC, conflicting volume 643 1316 391

vC1, stage 1 conf vol 391

vC2, stage 2 conf vol 925

vCu, unblocked vol 643 1316 391

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s) 5.4

tF (s) 2.2 3.5 3.3

p0 queue free % 68 89 80

cM capacity (veh/h) 941 248 658

Direction, Lane # EB 1 WB 1 WB 2 NB 1

Volume Total 643 305 313 157

Volume Left 0 305 0 26

Volume Right 505 0 0 130

cSH 1700 941 1700 516

Volume to Capacity 0.38 0.32 0.18 0.30

Queue Length 95th (ft) 0 35 0 32

Control Delay (s) 0.0 10.6 0.0 15.0

Lane LOS B B

Approach Delay (s) 0.0 5.3 15.0

Approach LOS B

Intersection Summary

Average Delay 3.9

Intersection Capacity Utilization 69.6% ICU Level of Service C

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

16: N 175th St & 6th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 14 Synchro 7 -  Report

David Evans and Associates, Inc. Page 18

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 13 78 33 55 353 11

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 14 85 36 60 384 12

Pedestrians 2

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 96 179 68

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 96 179 68

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 99 52 99

cM capacity (veh/h) 1498 803 994

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 99 96 396

Volume Left 14 0 384

Volume Right 0 60 12

cSH 1498 1700 808

Volume to Capacity 0.01 0.06 0.49

Queue Length 95th (ft) 1 0 68

Control Delay (s) 1.1 0.0 13.7

Lane LOS A B

Approach Delay (s) 1.1 0.0 13.7

Approach LOS B

Intersection Summary

Average Delay 9.3

Intersection Capacity Utilization 38.4% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

17: St Luke Pl N & Dayton Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 14 Synchro 7 -  Report

David Evans and Associates, Inc. Page 19

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 32 84 68 141 458 123

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 35 91 74 153 498 134

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 866 565 498

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 866 565 498

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 88 83 93

cM capacity (veh/h) 301 525 1066

Direction, Lane # EB 1 EB 2 NB 1 SB 1

Volume Total 35 91 227 632

Volume Left 35 0 74 0

Volume Right 0 91 0 134

cSH 301 525 1066 1700

Volume to Capacity 0.12 0.17 0.07 0.37

Queue Length 95th (ft) 10 16 6 0

Control Delay (s) 18.5 13.3 3.3 0.0

Lane LOS C B A

Approach Delay (s) 14.7 3.3 0.0

Approach LOS B

Intersection Summary

Average Delay 2.6

Intersection Capacity Utilization 56.1% ICU Level of Service B

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

18: N 175th St & Fremont Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 14 Synchro 7 -  Report

David Evans and Associates, Inc. Page 20

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 1 4 0 77 2 46 1 65 103 103 167 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 11 12 12 12 12 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 0.98 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.86 1.00 0.85 1.00

Flt Protected 0.99 0.95 1.00 1.00 1.00 0.98

Satd. Flow (prot) 1842 1707 1553 1861 1551 1823

Flt Permitted 0.98 0.75 1.00 1.00 1.00 0.84

Satd. Flow (perm) 1831 1356 1553 1855 1551 1569

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 1 4 0 84 2 50 1 71 112 112 182 1

RTOR Reduction (vph) 0 0 0 0 20 0 0 0 83 0 0 0

Lane Group Flow (vph) 0 5 0 84 32 0 0 72 29 0 295 0

Confl. Peds. (#/hr) 3 1 1 3 3 5 5 3

Confl. Bikes (#/hr) 1 2 5

Turn Type Perm Perm Perm Perm Perm

Protected Phases 2 2 5 5

Permitted Phases 2 2 5 5 5

Actuated Green, G (s) 41.9 41.9 41.9 18.1 18.1 18.1

Effective Green, g (s) 41.9 41.9 41.9 18.1 18.1 18.1

Actuated g/C Ratio 0.60 0.60 0.60 0.26 0.26 0.26

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1096 812 930 480 401 406

v/s Ratio Prot 0.02

v/s Ratio Perm 0.00 c0.06 0.04 0.02 c0.19

v/c Ratio 0.00 0.10 0.03 0.15 0.07 0.73

Uniform Delay, d1 5.7 6.0 5.8 20.0 19.6 23.7

Progression Factor 1.00 0.29 0.13 1.00 1.00 0.98

Incremental Delay, d2 0.0 0.3 0.1 0.1 0.0 4.8

Delay (s) 5.7 2.0 0.8 20.1 19.6 28.0

Level of Service A A A C B C

Approach Delay (s) 5.7 1.6 19.8 28.0

Approach LOS A A B C

Intersection Summary

HCM Average Control Delay 19.6 HCM Level of Service B

HCM Volume to Capacity ratio 0.29

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 49.1% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

19: N 175th St & Meridian Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 14 Synchro 7 -  Report

David Evans and Associates, Inc. Page 21

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 23 557 37 100 538 122 25 95 115 319 269 38

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 11 12 11 12 11 10 11 12 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 0.91 0.91

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.93 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.97 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 0.99

Satd. Flow (prot) 1770 3380 1770 3294 1711 1739 1426 1610 3185

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 0.99

Satd. Flow (perm) 1770 3380 1770 3294 1711 1739 1426 1610 3185

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 25 605 40 109 585 133 27 103 125 347 292 41

RTOR Reduction (vph) 0 3 0 0 11 0 0 0 111 0 6 0

Lane Group Flow (vph) 25 642 0 109 707 0 27 103 14 222 452 0

Confl. Peds. (#/hr) 10 18 18 10 2 26 26 2

Confl. Bikes (#/hr) 1 3 1

Turn Type Prot Prot Split Perm Split

Protected Phases 5 2 1 6 4 4 3 3

Permitted Phases 4

Actuated Green, G (s) 3.6 65.6 12.9 74.9 16.2 16.2 16.2 25.3 25.3

Effective Green, g (s) 3.6 65.6 12.9 74.9 16.2 16.2 16.2 25.3 25.3

Actuated g/C Ratio 0.03 0.47 0.09 0.54 0.12 0.12 0.12 0.18 0.18

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 46 1584 163 1762 198 201 165 291 576

v/s Ratio Prot 0.01 0.19 c0.06 c0.21 0.02 c0.06 0.14 c0.14

v/s Ratio Perm 0.01

v/c Ratio 0.54 0.41 0.67 0.40 0.14 0.51 0.09 0.76 0.79

Uniform Delay, d1 67.4 24.4 61.5 19.3 55.6 58.2 55.3 54.5 54.8

Progression Factor 1.41 0.34 1.42 0.35 1.00 1.00 1.00 0.87 0.87

Incremental Delay, d2 6.7 0.8 5.1 0.4 0.1 0.9 0.1 8.2 5.2

Delay (s) 101.7 9.0 92.5 7.2 55.7 59.1 55.4 55.7 52.8

Level of Service F A F A E E E E D

Approach Delay (s) 12.5 18.4 56.9 53.7

Approach LOS B B E D

Intersection Summary

HCM Average Control Delay 30.7 HCM Level of Service C

HCM Volume to Capacity ratio 0.51

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 57.4% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

20: Carlyle Hall Rd & Dayton Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 14 Synchro 7 -  Report

David Evans and Associates, Inc. Page 22

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 22 85 163 62 58 8 16 205 15 4 467 100

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 24 92 177 67 63 9 17 223 16 4 508 109

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 293 139 257 621

Volume Left (vph) 24 67 17 4

Volume Right (vph) 177 9 16 109

Hadj (s) -0.31 0.09 0.01 -0.07

Departure Headway (s) 6.6 7.5 6.7 6.0

Degree Utilization, x 0.54 0.29 0.48 1.03

Capacity (veh/h) 521 447 510 595

Control Delay (s) 17.0 13.5 15.6 69.6

Approach Delay (s) 17.0 13.5 15.6 69.6

Approach LOS C B C F

Intersection Summary

Delay 41.2

HCM Level of Service E

Intersection Capacity Utilization 63.1% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

21: N Innis Arden Wy & Greenwood Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 14 Synchro 7 -  Report

David Evans and Associates, Inc. Page 23

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 11 199 490 103 190 46

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 12 216 533 112 207 50

Pedestrians 4 5 2

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1415 241 261

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1415 241 261

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 87 73 59

cM capacity (veh/h) 89 792 1300

Direction, Lane # EB 1 EB 2 NB 1 SB 1

Volume Total 12 216 645 257

Volume Left 12 0 533 0

Volume Right 0 216 0 50

cSH 89 792 1300 1700

Volume to Capacity 0.13 0.27 0.41 0.15

Queue Length 95th (ft) 11 28 51 0

Control Delay (s) 51.6 11.2 8.7 0.0

Lane LOS F B A

Approach Delay (s) 13.4 8.7 0.0

Approach LOS B

Intersection Summary

Average Delay 7.7

Intersection Capacity Utilization 60.4% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

22: N 160th St & Greenwood Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 14 Synchro 7 -  Report

David Evans and Associates, Inc. Page 24

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 24 60 17 8 70 290 21 241 12 108 217 45

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 26 65 18 9 76 315 23 262 13 117 236 49

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 110 85 315 298 402

Volume Left (vph) 26 9 0 23 117

Volume Right (vph) 18 0 315 13 49

Hadj (s) -0.02 0.09 -0.67 0.02 0.02

Departure Headway (s) 7.1 7.0 6.2 6.3 6.1

Degree Utilization, x 0.22 0.17 0.55 0.52 0.68

Capacity (veh/h) 418 478 534 528 555

Control Delay (s) 12.1 10.2 15.3 16.0 21.2

Approach Delay (s) 12.1 14.2 16.0 21.2

Approach LOS B B C C

Intersection Summary

Delay 16.8

HCM Level of Service C

Intersection Capacity Utilization 57.4% ICU Level of Service B

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

23: N 160th St & Dayton Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 14 Synchro 7 -  Report

David Evans and Associates, Inc. Page 25

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 9 127 5 37 288 20 8 126 14 49 401 22

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 11 11 11 12 11 11 12 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98 1.00 1.00

Flpb, ped/bikes 0.99 1.00 0.97 1.00 1.00 1.00 1.00 0.99 1.00

Frt 1.00 0.99 1.00 0.99 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1757 1849 1659 1779 1766 1801 1502 1761 1784

Flt Permitted 0.34 1.00 0.67 1.00 0.44 1.00 1.00 0.67 1.00

Satd. Flow (perm) 634 1849 1163 1779 826 1801 1502 1241 1784

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 10 138 5 40 313 22 9 137 15 53 436 24

RTOR Reduction (vph) 0 2 0 0 4 0 0 0 6 0 2 0

Lane Group Flow (vph) 10 141 0 40 331 0 9 137 9 53 458 0

Confl. Peds. (#/hr) 7 18 18 7 2 5 5 2

Confl. Bikes (#/hr) 2 1

Turn Type Perm Perm Perm Perm Perm

Protected Phases 4 4 2 2

Permitted Phases 4 4 2 2 2

Actuated Green, G (s) 17.9 17.9 17.9 17.9 42.1 42.1 42.1 42.1 42.1

Effective Green, g (s) 17.9 17.9 17.9 17.9 42.1 42.1 42.1 42.1 42.1

Actuated g/C Ratio 0.26 0.26 0.26 0.26 0.60 0.60 0.60 0.60 0.60

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 162 473 297 455 497 1083 903 746 1073

v/s Ratio Prot 0.08 c0.19 0.08 c0.26

v/s Ratio Perm 0.02 0.03 0.01 0.01 0.04

v/c Ratio 0.06 0.30 0.13 0.73 0.02 0.13 0.01 0.07 0.43

Uniform Delay, d1 19.7 21.0 20.1 23.8 5.6 6.0 5.6 5.8 7.5

Progression Factor 1.00 1.00 0.59 0.78 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.1 0.1 3.9 0.1 0.2 0.0 0.2 1.2

Delay (s) 19.8 21.1 11.9 22.5 5.7 6.3 5.6 6.0 8.7

Level of Service B C B C A A A A A

Approach Delay (s) 21.0 21.4 6.2 8.4

Approach LOS C C A A

Intersection Summary

HCM Average Control Delay 13.8 HCM Level of Service B

HCM Volume to Capacity ratio 0.52

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 63.9% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

24: N 155th St & Westminster Way N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 14 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 2 38 7 131 41 8 15 4 213 3 340 21

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00 1.00 0.95 0.95 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.86 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 0.97 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 1676 1425 1513 1552 1393 1589 1362 1354 1593 3185 1392

Flt Permitted 0.95 1.00 1.00 0.95 0.97 1.00 0.53 1.00 1.00 0.68 1.00 1.00

Satd. Flow (perm) 1593 1676 1425 1513 1552 1393 889 1362 1354 1135 3185 1392

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 2 41 8 142 45 9 16 4 232 3 370 23

RTOR Reduction (vph) 0 0 8 0 0 0 0 29 30 0 0 6

Lane Group Flow (vph) 2 41 0 92 95 9 16 89 88 3 370 17

Confl. Peds. (#/hr) 5 5 1 1

Turn Type Split Perm Split Free Perm Prot Perm Perm

Protected Phases 8 8 7 7 2 2 6

Permitted Phases 8 Free 2 6 6

Actuated Green, G (s) 8.1 8.1 8.1 13.0 13.0 140.0 103.9 103.9 103.9 103.9 103.9 103.9

Effective Green, g (s) 8.1 8.1 8.1 13.0 13.0 140.0 103.9 103.9 103.9 103.9 103.9 103.9

Actuated g/C Ratio 0.06 0.06 0.06 0.09 0.09 1.00 0.74 0.74 0.74 0.74 0.74 0.74

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.5 3.5 3.5 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 92 97 82 140 144 1393 660 1011 1005 842 2364 1033

v/s Ratio Prot 0.00 c0.02 0.06 c0.06 0.07 0.06 c0.12

v/s Ratio Perm 0.00 0.01 0.02 0.00 0.01

v/c Ratio 0.02 0.42 0.01 0.66 0.66 0.01 0.02 0.09 0.09 0.00 0.16 0.02

Uniform Delay, d1 62.2 63.7 62.2 61.3 61.4 0.0 4.7 5.0 5.0 4.7 5.3 4.7

Progression Factor 1.00 1.00 1.00 0.39 0.39 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 3.5 0.0 8.0 7.9 0.0 0.1 0.2 0.2 0.0 0.1 0.0

Delay (s) 62.3 67.2 62.2 31.9 32.0 0.0 4.8 5.1 5.1 4.7 5.4 4.7

Level of Service E E E C C A A A A A A A

Approach Delay (s) 66.2 30.5 5.1 5.4

Approach LOS E C A A

Intersection Summary

HCM Average Control Delay 14.3 HCM Level of Service B

HCM Volume to Capacity ratio 0.23

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 41.0% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 242 183 4 193 102 112 6 409 162 187 965 301

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.96 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 1856 1764 1863 1583 1769 3375 1770 3377

Flt Permitted 0.45 1.00 0.33 1.00 1.00 0.17 1.00 0.30 1.00

Satd. Flow (perm) 841 1856 612 1863 1583 316 3375 563 3377

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 263 199 4 210 111 122 7 445 176 203 1049 327

RTOR Reduction (vph) 0 1 0 0 0 108 0 30 0 0 17 0

Lane Group Flow (vph) 263 202 0 210 111 14 7 591 0 203 1359 0

Confl. Peds. (#/hr) 9 9 6 1 1 6

Turn Type pm+pt pm+pt Perm pm+pt pm+pt

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 8 2 6

Actuated Green, G (s) 39.4 19.4 33.4 16.4 16.4 61.1 60.1 90.1 84.6

Effective Green, g (s) 39.4 19.4 33.4 16.4 16.4 61.1 60.1 90.1 84.6

Actuated g/C Ratio 0.28 0.14 0.24 0.12 0.12 0.44 0.43 0.64 0.60

Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 1.0 3.0 1.0 3.0

Lane Grp Cap (vph) 369 257 286 218 185 148 1449 582 2041

v/s Ratio Prot c0.10 c0.11 0.09 0.06 0.00 0.18 c0.06 c0.40

v/s Ratio Perm 0.10 0.09 0.01 0.02 0.16

v/c Ratio 0.71 0.79 0.73 0.51 0.08 0.05 0.41 0.35 0.67

Uniform Delay, d1 42.7 58.3 46.3 58.0 55.1 22.6 27.6 11.6 18.3

Progression Factor 1.00 1.00 0.54 0.59 1.06 1.00 1.00 1.00 1.00

Incremental Delay, d2 5.3 13.6 7.7 0.6 0.1 0.0 0.9 1.6 1.7

Delay (s) 48.0 71.9 32.7 35.0 58.5 22.6 28.5 13.2 20.1

Level of Service D E C D E C C B C

Approach Delay (s) 58.4 40.4 28.4 19.2

Approach LOS E D C B

Intersection Summary

HCM Average Control Delay 29.9 HCM Level of Service C

HCM Volume to Capacity ratio 0.71

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 78.0% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 271 535 67 2 865 200 282 265 310 32 129 277

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.1 5.5 5.5 5.5 5.1 5.1 5.5 5.1 5.1 5.5

Lane Util. Factor 1.00 0.95 1.00 0.95 0.91 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 1.00 0.99 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 0.97 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 1.00 0.95 0.99 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3539 1533 3439 1610 3343 1560 1770 1863 1583

Flt Permitted 0.11 1.00 1.00 0.95 0.95 0.99 1.00 0.95 1.00 1.00

Satd. Flow (perm) 196 3539 1533 3283 1610 3343 1560 1770 1863 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 295 582 73 2 940 217 307 288 337 35 140 301

RTOR Reduction (vph) 0 0 29 0 15 0 0 0 133 0 0 178

Lane Group Flow (vph) 295 582 44 0 1144 0 193 402 204 35 140 123

Confl. Peds. (#/hr) 5 5 2 2

Turn Type pm+pt Perm Perm Split custom Split custom

Protected Phases 5 2 6 4 4 3 3

Permitted Phases 2 2 6 2 6

Actuated Green, G (s) 76.3 75.9 75.9 51.4 20.4 20.4 75.9 13.3 13.3 51.4

Effective Green, g (s) 76.3 75.9 75.9 51.4 20.4 20.4 75.9 13.3 13.3 51.4

Actuated g/C Ratio 0.61 0.61 0.61 0.41 0.16 0.16 0.61 0.11 0.11 0.41

Clearance Time (s) 5.1 5.5 5.5 5.5 5.1 5.1 5.5 5.1 5.1 5.5

Vehicle Extension (s) 3.0 3.5 3.5 3.0 3.0 3.0 3.5 3.0 3.0 3.0

Lane Grp Cap (vph) 363 2144 929 1347 262 544 945 188 198 649

v/s Ratio Prot c0.13 0.16 0.12 c0.12 0.02 c0.08

v/s Ratio Perm c0.37 0.03 0.35 0.13 0.08

v/c Ratio 0.81 0.27 0.05 0.85 0.74 0.74 0.22 0.19 0.71 0.19

Uniform Delay, d1 38.2 11.7 10.0 33.4 49.9 49.9 11.2 51.1 54.1 23.6

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 13.0 0.1 0.0 5.2 10.3 5.2 0.1 0.5 10.9 0.1

Delay (s) 51.2 11.7 10.1 38.7 60.2 55.1 11.3 51.5 65.1 23.8

Level of Service D B B D E E B D E C

Approach Delay (s) 23.8 38.7 40.3 38.0

Approach LOS C D D D

Intersection Summary

HCM Average Control Delay 35.0 HCM Level of Service D

HCM Volume to Capacity ratio 0.77

Actuated Cycle Length (s) 125.3 Sum of lost time (s) 15.3

Intersection Capacity Utilization 81.8% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Sign Control Stop Stop Stop

Volume (vph) 1 28 41 28 21 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 30 45 30 23 0

Direction, Lane # EB 1 NB 1 SB 1

Volume Total (vph) 32 75 23

Volume Left (vph) 1 45 0

Volume Right (vph) 30 0 0

Hadj (s) -0.54 0.15 0.03

Departure Headway (s) 3.6 4.1 4.1

Degree Utilization, x 0.03 0.09 0.03

Capacity (veh/h) 975 852 871

Control Delay (s) 6.7 7.5 7.2

Approach Delay (s) 6.7 7.5 7.2

Approach LOS A A A

Intersection Summary

Delay 7.3

HCM Level of Service A

Intersection Capacity Utilization 21.1% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 7 3 2 0 0 44 2 55 0 26 29 6

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 8 3 2 0 0 48 2 60 0 28 32 7

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 13 48 62 66

Volume Left (vph) 8 0 2 28

Volume Right (vph) 2 48 0 7

Hadj (s) 0.05 -0.57 0.04 0.06

Departure Headway (s) 4.3 3.6 4.1 4.1

Degree Utilization, x 0.02 0.05 0.07 0.08

Capacity (veh/h) 811 955 847 851

Control Delay (s) 7.3 6.8 7.4 7.5

Approach Delay (s) 7.3 6.8 7.4 7.5

Approach LOS A A A A

Intersection Summary

Delay 7.3

HCM Level of Service A

Intersection Capacity Utilization 24.1% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 0 3 2 0 7 1 75 0 23 45 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 0 3 2 0 8 1 82 0 25 49 0

Pedestrians 3

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 190 183 52 189 183 82 49 82

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 190 183 52 189 183 82 49 82

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 100 100 100 100 99 100 98

cM capacity (veh/h) 754 699 1013 757 699 978 1558 1516

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 4 10 83 74

Volume Left 1 2 1 25

Volume Right 3 8 0 0

cSH 933 919 1558 1516

Volume to Capacity 0.00 0.01 0.00 0.02

Queue Length 95th (ft) 0 1 0 1

Control Delay (s) 8.9 9.0 0.1 2.6

Lane LOS A A A A

Approach Delay (s) 8.9 9.0 0.1 2.6

Approach LOS A A

Intersection Summary

Average Delay 1.9

Intersection Capacity Utilization 21.3% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 142 4 5 9 7 15 9 160 1 11 296 304

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 5.0 5.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.94 1.00 1.00 1.00 0.92

Flt Protected 0.95 0.99 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 1718 1755 3536 1770 3233

Flt Permitted 0.76 0.93 0.40 1.00 0.95 1.00

Satd. Flow (perm) 1404 1617 747 3536 1770 3233

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 154 4 5 10 8 16 10 174 1 12 322 330

RTOR Reduction (vph) 0 1 0 0 13 0 0 0 0 0 73 0

Lane Group Flow (vph) 0 162 0 0 21 0 10 175 0 12 579 0

Confl. Peds. (#/hr) 2 2 4 2 2 4

Turn Type Perm Perm Perm Prot

Protected Phases 8 8 6 5 5 6

Permitted Phases 8 8 6

Actuated Green, G (s) 23.3 23.3 94.5 94.5 9.2 107.7

Effective Green, g (s) 23.3 23.3 94.5 94.5 9.2 107.7

Actuated g/C Ratio 0.17 0.17 0.68 0.68 0.07 0.77

Clearance Time (s) 4.0 4.0 5.0 5.0 4.0

Vehicle Extension (s) 3.5 3.5 2.5 2.5 2.0

Lane Grp Cap (vph) 234 269 504 2387 116 2487

v/s Ratio Prot 0.05 0.01 c0.18

v/s Ratio Perm c0.12 0.01 0.01

v/c Ratio 0.69 0.08 0.02 0.07 0.10 0.23

Uniform Delay, d1 55.0 49.3 7.5 7.8 61.5 4.5

Progression Factor 1.00 1.00 0.90 0.87 1.37 0.13

Incremental Delay, d2 8.9 0.1 0.1 0.1 0.1 0.0

Delay (s) 63.9 49.4 6.8 6.8 84.5 0.6

Level of Service E D A A F A

Approach Delay (s) 63.9 49.4 6.8 2.1

Approach LOS E D A A

Intersection Summary

HCM Average Control Delay 14.1 HCM Level of Service B

HCM Volume to Capacity ratio 0.31

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 39.9% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 6 18 87 11 7 2 49 77 14 86 1

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 7 20 95 12 8 2 53 84 15 93 1

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 131

pX, platoon unblocked 0.98 0.98 0.98 0.98 0.98 0.98

vC, conflicting volume 238 266 95 248 224 95 95 137

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 207 236 95 218 194 61 95 104

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 99 98 86 98 99 100 99

cM capacity (veh/h) 711 641 961 694 677 980 1499 1452

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 26 114 139 110

Volume Left 0 95 2 15

Volume Right 20 8 84 1

cSH 854 706 1499 1452

Volume to Capacity 0.03 0.16 0.00 0.01

Queue Length 95th (ft) 2 14 0 1

Control Delay (s) 9.3 11.1 0.1 1.1

Lane LOS A B A A

Approach Delay (s) 9.3 11.1 0.1 1.1

Approach LOS A B

Intersection Summary

Average Delay 4.2

Intersection Capacity Utilization 32.2% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 11 4 4 8 4 10 17 72 10 8 50 24

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 12 4 4 9 4 11 18 78 11 9 54 26

Pedestrians 2

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 218 211 69 214 218 84 80 89

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 218 211 69 214 218 84 80 89

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 98 99 100 99 99 99 99 99

cM capacity (veh/h) 716 674 992 725 668 976 1517 1506

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 21 24 108 89

Volume Left 12 9 18 9

Volume Right 4 11 11 26

cSH 750 806 1517 1506

Volume to Capacity 0.03 0.03 0.01 0.01

Queue Length 95th (ft) 2 2 1 0

Control Delay (s) 9.9 9.6 1.3 0.8

Lane LOS A A A A

Approach Delay (s) 9.9 9.6 1.3 0.8

Approach LOS A A

Intersection Summary

Average Delay 2.7

Intersection Capacity Utilization 19.3% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 74 601 0 1 584 59 1 0 8 93 1 109

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.6 4.6 4.6 4.6 5.5 5.5 5.5

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.99 0.88 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1769 3539 1770 3484 1609 1768 1564

Flt Permitted 0.23 1.00 0.26 1.00 0.99 0.75 1.00

Satd. Flow (perm) 429 3539 488 3484 1599 1398 1564

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 80 653 0 1 635 64 1 0 9 101 1 118

RTOR Reduction (vph) 0 0 0 0 14 0 0 4 0 0 51 0

Lane Group Flow (vph) 80 653 0 1 685 0 0 6 0 101 68 0

Confl. Peds. (#/hr) 1 1 2 1 1 2

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 20.3 20.3 20.3 20.3 39.6 39.6 39.6

Effective Green, g (s) 20.3 20.3 20.3 20.3 39.6 39.6 39.6

Actuated g/C Ratio 0.29 0.29 0.29 0.29 0.57 0.57 0.57

Clearance Time (s) 4.6 4.6 4.6 4.6 5.5 5.5 5.5

Vehicle Extension (s) 3.5 3.5 3.5 3.5 4.0 4.0 4.0

Lane Grp Cap (vph) 124 1026 142 1010 905 791 885

v/s Ratio Prot 0.18 c0.20 0.04

v/s Ratio Perm 0.19 0.00 0.00 c0.07

v/c Ratio 0.65 0.64 0.01 0.68 0.01 0.13 0.08

Uniform Delay, d1 21.7 21.6 17.7 22.0 6.6 7.1 6.9

Progression Factor 0.80 0.82 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 8.6 1.0 0.0 1.9 0.0 0.3 0.2

Delay (s) 25.9 18.8 17.7 23.9 6.6 7.4 7.1

Level of Service C B B C A A A

Approach Delay (s) 19.6 23.8 6.6 7.2

Approach LOS B C A A

Intersection Summary

HCM Average Control Delay 19.7 HCM Level of Service B

HCM Volume to Capacity ratio 0.31

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.1

Intersection Capacity Utilization 57.9% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 34 408 146 142 445 82 129 198 79 192 362 27

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.96 1.00 0.98 1.00 0.96 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 3387 1770 3457 1770 3388 1770 3497

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1770 3387 1770 3457 1770 3388 1770 3497

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 37 443 159 154 484 89 140 215 86 209 393 29

RTOR Reduction (vph) 0 50 0 0 19 0 0 63 0 0 7 0

Lane Group Flow (vph) 37 552 0 154 554 0 140 238 0 209 415 0

Confl. Peds. (#/hr) 1 1 9 9

Turn Type Prot Prot Prot Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases

Actuated Green, G (s) 2.4 17.3 9.8 24.7 8.8 15.4 11.5 18.1

Effective Green, g (s) 2.4 17.3 9.8 24.7 8.8 15.4 11.5 18.1

Actuated g/C Ratio 0.03 0.25 0.14 0.35 0.13 0.22 0.16 0.26

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 61 837 248 1220 223 745 291 904

v/s Ratio Prot 0.02 c0.16 c0.09 0.16 0.08 0.07 c0.12 c0.12

v/s Ratio Perm

v/c Ratio 0.61 0.66 0.62 0.45 0.63 0.32 0.72 0.46

Uniform Delay, d1 33.3 23.7 28.4 17.5 29.0 22.9 27.7 21.8

Progression Factor 1.00 1.00 1.45 0.26 1.07 0.94 1.00 1.00

Incremental Delay, d2 15.9 1.9 4.5 0.3 5.4 1.1 8.2 1.7

Delay (s) 49.2 25.6 45.7 4.8 36.6 22.7 35.9 23.5

Level of Service D C D A D C D C

Approach Delay (s) 27.0 13.5 27.1 27.6

Approach LOS C B C C

Intersection Summary

HCM Average Control Delay 23.1 HCM Level of Service C

HCM Volume to Capacity ratio 0.61

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 57.7% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

35: 244th St SW (WB) & Edmonds Way (SB) 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 14 Synchro 7 -  Report

David Evans and Associates, Inc. Page 37

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 0 0 423 0 0 0 0 0 1015 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3

Lane Util. Factor 0.95 0.95

Frt 1.00 1.00

Flt Protected 1.00 1.00

Satd. Flow (prot) 3539 3539

Flt Permitted 1.00 1.00

Satd. Flow (perm) 3539 3539

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 0 0 0 460 0 0 0 0 0 1103 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 0 0 0 460 0 0 0 0 0 1103 0

Turn Type

Protected Phases 6 4

Permitted Phases

Actuated Green, G (s) 69.7 59.7

Effective Green, g (s) 69.7 59.7

Actuated g/C Ratio 0.50 0.43

Clearance Time (s) 5.3 5.3

Vehicle Extension (s) 5.0 5.0

Lane Grp Cap (vph) 1762 1509

v/s Ratio Prot c0.13 c0.31

v/s Ratio Perm

v/c Ratio 0.26 0.73

Uniform Delay, d1 20.3 33.5

Progression Factor 0.59 1.00

Incremental Delay, d2 0.3 2.3

Delay (s) 12.3 35.7

Level of Service B D

Approach Delay (s) 0.0 12.3 0.0 35.7

Approach LOS A B A D

Intersection Summary

HCM Average Control Delay 28.8 HCM Level of Service C

HCM Volume to Capacity ratio 0.48

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.6

Intersection Capacity Utilization 47.0% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 0 518 0 0 1034 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3

Lane Util. Factor 0.95 0.97

Frt 1.00 1.00

Flt Protected 1.00 0.95

Satd. Flow (prot) 3539 3433

Flt Permitted 1.00 0.95

Satd. Flow (perm) 3539 3433

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 563 0 0 1124 0

RTOR Reduction (vph) 0 0 0 0 162 0

Lane Group Flow (vph) 0 563 0 0 962 0

Turn Type

Protected Phases 2 4

Permitted Phases

Actuated Green, G (s) 76.5 52.9

Effective Green, g (s) 76.5 52.9

Actuated g/C Ratio 0.55 0.38

Clearance Time (s) 5.3 5.3

Vehicle Extension (s) 5.0 5.0

Lane Grp Cap (vph) 1934 1297

v/s Ratio Prot c0.16 c0.28

v/s Ratio Perm

v/c Ratio 0.29 0.74

Uniform Delay, d1 17.1 37.6

Progression Factor 0.49 0.05

Incremental Delay, d2 0.3 2.5

Delay (s) 8.7 4.5

Level of Service A A

Approach Delay (s) 8.7 0.0 4.5

Approach LOS A A A

Intersection Summary

HCM Average Control Delay 5.9 HCM Level of Service A

HCM Volume to Capacity ratio 0.48

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.6

Intersection Capacity Utilization 52.7% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 9 1414 132 147 762 50 26 47 158 180 282 45

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.6 5.3 4.6 5.3 4.6 5.0 5.0 4.6 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3487 1770 3502 1770 1803 1562 1770 1863 1560

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3487 1770 3502 1770 1803 1562 1770 1863 1560

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 10 1537 143 160 828 54 28 51 172 196 307 49

RTOR Reduction (vph) 0 5 0 0 3 0 0 0 85 0 0 23

Lane Group Flow (vph) 10 1675 0 160 879 0 28 51 87 196 307 26

Confl. Peds. (#/hr) 1 2 2 1 2 1 1 2

Bus Blockages (#/hr) 0 0 0 0 0 0 0 8 0 0 0 0

Turn Type Prot Prot Prot Perm Prot Perm

Protected Phases 5 2 1 6 3 8 7 4

Permitted Phases 8 4

Actuated Green, G (s) 1.5 63.8 21.0 83.3 3.8 21.3 21.3 14.4 31.9 31.9

Effective Green, g (s) 1.5 63.8 21.0 83.3 3.8 21.3 21.3 14.4 31.9 31.9

Actuated g/C Ratio 0.01 0.46 0.15 0.59 0.03 0.15 0.15 0.10 0.23 0.23

Clearance Time (s) 4.6 5.3 4.6 5.3 4.6 5.0 5.0 4.6 5.0 5.0

Vehicle Extension (s) 2.5 5.0 2.5 5.0 2.5 5.0 5.0 3.0 5.0 5.0

Lane Grp Cap (vph) 19 1589 266 2084 48 274 238 182 424 355

v/s Ratio Prot 0.01 c0.48 c0.09 0.25 0.02 0.03 c0.11 c0.16

v/s Ratio Perm 0.06 0.02

v/c Ratio 0.53 1.05 0.60 0.42 0.58 0.19 0.37 1.08 0.72 0.07

Uniform Delay, d1 68.9 38.1 55.6 15.3 67.3 51.8 53.3 62.8 50.0 42.4

Progression Factor 1.21 0.68 0.97 0.85 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 17.1 37.5 3.1 0.6 14.1 0.7 2.0 88.7 7.4 0.2

Delay (s) 100.5 63.6 56.7 13.6 81.4 52.5 55.3 151.5 57.3 42.6

Level of Service F E E B F D E F E D

Approach Delay (s) 63.8 20.2 57.6 89.5

Approach LOS E C E F

Intersection Summary

HCM Average Control Delay 54.5 HCM Level of Service D

HCM Volume to Capacity ratio 0.90

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 14.5

Intersection Capacity Utilization 85.7% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 0 1098 872 0 282 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3 5.0

Lane Util. Factor 0.95 0.95 0.97

Frpb, ped/bikes 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 1.00 1.00

Flt Protected 1.00 1.00 0.95

Satd. Flow (prot) 3539 3539 3433

Flt Permitted 1.00 1.00 0.95

Satd. Flow (perm) 3539 3539 3433

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 1193 948 0 307 0

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 0 1193 948 0 307 0

Confl. Peds. (#/hr) 1

Turn Type

Protected Phases 2 6 4

Permitted Phases

Actuated Green, G (s) 48.1 48.1 11.6

Effective Green, g (s) 48.1 48.1 11.6

Actuated g/C Ratio 0.69 0.69 0.17

Clearance Time (s) 5.3 5.3 5.0

Vehicle Extension (s) 5.0 5.0 3.0

Lane Grp Cap (vph) 2432 2432 569

v/s Ratio Prot c0.34 0.27 c0.09

v/s Ratio Perm

v/c Ratio 0.49 0.39 0.54

Uniform Delay, d1 5.2 4.7 26.8

Progression Factor 0.78 1.00 1.00

Incremental Delay, d2 0.2 0.5 1.0

Delay (s) 4.2 5.2 27.7

Level of Service A A C

Approach Delay (s) 4.2 5.2 27.7

Approach LOS A A C

Intersection Summary

HCM Average Control Delay 7.5 HCM Level of Service A

HCM Volume to Capacity ratio 0.50

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.3

Intersection Capacity Utilization 47.0% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 47 52 12 588 1717 41

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 51 57 13 639 1866 45

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 2212 933 1911

vC1, stage 1 conf vol 1866

vC2, stage 2 conf vol 346

vCu, unblocked vol 2212 933 1911

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s) 5.8

tF (s) 3.5 3.3 2.2

p0 queue free % 51 79 96

cM capacity (veh/h) 104 268 307

Direction, Lane # EB 1 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3

Volume Total 108 13 320 320 933 933 45

Volume Left 51 13 0 0 0 0 0

Volume Right 57 0 0 0 0 0 45

cSH 154 307 1700 1700 1700 1700 1700

Volume to Capacity 0.70 0.04 0.19 0.19 0.55 0.55 0.03

Queue Length 95th (ft) 102 3 0 0 0 0 0

Control Delay (s) 70.3 17.3 0.0 0.0 0.0 0.0 0.0

Lane LOS F C

Approach Delay (s) 70.3 0.3 0.0

Approach LOS F

Intersection Summary

Average Delay 2.9

Intersection Capacity Utilization 59.9% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 130 349 72 178 141 75 15 349 109 125 1349 188

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 11 11 11 11 11 11 13 15 11 13

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.98 1.00 1.00 0.97 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3434 1711 3421 1508 1711 3421 1588 1947 3421 1583

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3434 1711 3421 1508 1711 3421 1588 1947 3421 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 141 379 78 193 153 82 16 379 118 136 1466 204

RTOR Reduction (vph) 0 13 0 0 0 67 0 0 64 0 0 41

Lane Group Flow (vph) 141 444 0 193 153 15 16 379 54 136 1466 163

Confl. Peds. (#/hr) 2 9 9 2 12 12 12 12

Turn Type Prot Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 15.0 22.4 17.5 24.9 24.9 2.8 64.1 64.1 14.0 75.3 75.3

Effective Green, g (s) 15.0 22.4 17.5 24.9 24.9 2.8 64.1 64.1 14.0 75.3 75.3

Actuated g/C Ratio 0.11 0.16 0.12 0.18 0.18 0.02 0.46 0.46 0.10 0.54 0.54

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 3.0 2.0 2.0 2.5 3.5 3.5 2.5 3.5 3.5

Lane Grp Cap (vph) 190 549 214 608 268 34 1566 727 195 1840 851

v/s Ratio Prot 0.08 c0.13 c0.11 0.04 0.01 0.11 c0.07 c0.43

v/s Ratio Perm 0.01 0.03 0.10

v/c Ratio 0.74 0.81 0.90 0.25 0.05 0.47 0.24 0.07 0.70 0.80 0.19

Uniform Delay, d1 60.6 56.7 60.4 49.5 47.8 67.9 23.1 21.3 61.0 26.2 16.7

Progression Factor 0.99 1.00 0.65 0.98 2.80 1.05 0.78 0.40 1.00 1.00 1.00

Incremental Delay, d2 12.8 8.1 35.5 0.1 0.0 7.2 0.4 0.2 9.6 3.7 0.5

Delay (s) 72.7 64.6 74.6 48.5 133.7 78.8 18.5 8.7 70.5 29.8 17.2

Level of Service E E E D F E B A E C B

Approach Delay (s) 66.5 76.6 18.1 31.5

Approach LOS E E B C

Intersection Summary

HCM Average Control Delay 41.5 HCM Level of Service D

HCM Volume to Capacity ratio 0.83

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 22.0

Intersection Capacity Utilization 84.9% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR WBR2 NBL2 NBL NBT NBR SBL

Lane Configurations

Volume (vph) 75 339 571 111 185 35 18 200 30 397 43 50

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00

Frt 1.00 1.00 0.85 1.00 0.97 1.00 1.00 0.85 1.00

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Satd. Flow (prot) 1593 3185 1425 1593 3078 1593 3185 1425 1593

Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Satd. Flow (perm) 1593 3185 1425 1593 3078 1593 3185 1425 1593

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 82 368 621 121 201 38 20 217 33 432 47 54

RTOR Reduction (vph) 0 0 124 0 5 0 0 0 0 0 25 0

Lane Group Flow (vph) 82 368 497 121 254 0 0 0 250 432 22 54

Turn Type Prot Perm Prot Prot Prot Perm Prot

Protected Phases 7 4 3 8 5 5 2 1

Permitted Phases 4 2

Actuated Green, G (s) 11.3 37.0 37.0 8.0 33.7 16.0 65.7 65.7 7.3

Effective Green, g (s) 11.3 37.0 37.0 8.0 33.7 16.0 65.7 65.7 7.3

Actuated g/C Ratio 0.08 0.26 0.26 0.06 0.24 0.11 0.47 0.47 0.05

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 2.0 6.0 6.0 2.0

Lane Grp Cap (vph) 129 842 377 91 741 182 1495 669 83

v/s Ratio Prot 0.05 0.12 c0.08 0.08 c0.16 0.14 0.03

v/s Ratio Perm c0.35 0.02

v/c Ratio 0.64 0.44 1.32 1.33 0.34 1.37 0.29 0.03 0.65

Uniform Delay, d1 62.4 42.8 51.5 66.0 44.0 62.0 22.8 20.0 65.1

Progression Factor 0.80 1.09 1.20 0.96 1.04 0.78 0.88 1.71 1.17

Incremental Delay, d2 9.4 0.3 160.5 205.0 0.3 197.2 0.5 0.1 10.4

Delay (s) 59.5 46.9 222.4 268.3 46.1 245.4 20.6 34.4 86.7

Level of Service E D F F D F C C F

Approach Delay (s) 149.6 116.8 98.6

Approach LOS F F F

Intersection Summary

HCM Average Control Delay 130.4 HCM Level of Service F

HCM Volume to Capacity ratio 1.28

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 22.0

Intersection Capacity Utilization 105.3% ICU Level of Service G

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBT SBR SBR2 SER2

Lane Configurations

Volume (vph) 1465 74 7 0

Ideal Flow (vphpl) 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0

Lane Util. Factor 0.95 1.00

Frt 1.00 0.85

Flt Protected 1.00 1.00

Satd. Flow (prot) 3185 1425

Flt Permitted 1.00 1.00

Satd. Flow (perm) 3185 1425

Peak-hour factor, PHF 0.92 0.92 0.92 0.92

Adj. Flow (vph) 1592 80 8 0

RTOR Reduction (vph) 0 2 0 0

Lane Group Flow (vph) 1592 86 0 0

Turn Type Prot custom

Protected Phases 6 6

Permitted Phases 4

Actuated Green, G (s) 57.0 57.0

Effective Green, g (s) 57.0 57.0

Actuated g/C Ratio 0.41 0.41

Clearance Time (s) 5.0 5.0

Vehicle Extension (s) 4.0 4.0

Lane Grp Cap (vph) 1297 580

v/s Ratio Prot c0.50 0.06

v/s Ratio Perm

v/c Ratio 1.23 0.15

Uniform Delay, d1 41.5 26.2

Progression Factor 0.84 0.69

Incremental Delay, d2 107.9 0.4

Delay (s) 143.0 18.5

Level of Service F B

Approach Delay (s) 134.9

Approach LOS F

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 33 263 58 349 205 186 15 514 122 283 1748 35

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 6.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 0.97 0.95 1.00 1.00 0.95 1.00 0.97 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.97 1.00 1.00 0.98 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 2976 3090 3079 1387 1593 3079 1395 3090 3079 1403

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1593 2976 3090 3079 1387 1593 3079 1395 3090 3079 1403

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 36 286 63 379 223 202 16 559 133 308 1900 38

RTOR Reduction (vph) 0 14 0 0 0 158 0 0 58 0 0 16

Lane Group Flow (vph) 36 335 0 379 223 44 16 559 75 308 1900 22

Confl. Peds. (#/hr) 12 18 18 12 2 9 9 2

Turn Type Prot Prot Perm Prot pm+ov Prot Perm

Protected Phases 7 4 3 8 5 2 3 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 5.6 22.8 13.0 30.2 30.2 2.4 64.8 77.8 17.4 79.8 79.8

Effective Green, g (s) 5.6 22.8 13.0 30.2 30.2 2.4 64.8 77.8 17.4 79.8 79.8

Actuated g/C Ratio 0.04 0.16 0.09 0.22 0.22 0.02 0.46 0.56 0.12 0.57 0.57

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 6.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.5 3.5 3.5 1.5 4.0 3.5 1.5 4.0 4.0

Lane Grp Cap (vph) 64 485 287 664 299 27 1425 775 384 1755 800

v/s Ratio Prot 0.02 c0.11 c0.12 0.07 0.01 0.18 0.01 c0.10 c0.62

v/s Ratio Perm 0.03 0.04 0.02

v/c Ratio 0.56 0.69 1.32 0.34 0.15 0.59 0.39 0.10 0.80 1.08 0.03

Uniform Delay, d1 66.0 55.3 63.5 46.4 44.5 68.3 24.7 14.6 59.6 30.1 13.1

Progression Factor 1.07 0.83 0.70 0.60 1.13 1.04 0.95 1.60 1.32 0.51 0.19

Incremental Delay, d2 10.8 4.2 166.4 0.4 0.3 20.6 0.8 0.1 1.1 38.4 0.0

Delay (s) 81.4 50.3 211.1 28.4 50.6 91.7 24.2 23.4 79.6 53.8 2.6

Level of Service F D F C D F C C E D A

Approach Delay (s) 53.2 120.1 25.6 56.5

Approach LOS D F C E

Intersection Summary

HCM Average Control Delay 63.3 HCM Level of Service E

HCM Volume to Capacity ratio 1.04

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 22.0

Intersection Capacity Utilization 104.3% ICU Level of Service G

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

43: N 160th St & SR 99 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 14 Synchro 7 -  Report

David Evans and Associates, Inc. Page 46

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 89 26 135 12 49 4 171 616 6 10 1958 254

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 4.0 6.0 4.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 0.97 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.98 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.87 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1587 1394 1590 1601 3090 3079 1351 1593 3079 1394

Flt Permitted 0.57 1.00 0.39 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 952 1394 653 1601 3090 3079 1351 1593 3079 1394

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 97 28 147 13 53 4 186 670 7 11 2128 276

RTOR Reduction (vph) 0 107 0 0 3 0 0 0 2 0 0 56

Lane Group Flow (vph) 97 68 0 13 54 0 186 670 5 11 2128 220

Confl. Peds. (#/hr) 5 5 5 5 4 6 6 4

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 19.0 14.4 13.0 11.4 7.0 101.4 101.4 2.6 97.0 97.0

Effective Green, g (s) 19.0 14.4 13.0 11.4 7.0 101.4 101.4 2.6 97.0 97.0

Actuated g/C Ratio 0.14 0.10 0.09 0.08 0.05 0.72 0.72 0.02 0.69 0.69

Clearance Time (s) 4.0 6.0 4.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 2.0 3.0 2.0 2.0 3.0 3.0 2.0 3.0 3.0

Lane Grp Cap (vph) 150 143 71 130 155 2230 979 30 2133 966

v/s Ratio Prot c0.02 0.05 0.00 0.03 c0.06 c0.22 0.01 c0.69

v/s Ratio Perm c0.07 0.01 0.00 0.16

v/c Ratio 0.65 0.48 0.18 0.42 1.20 0.30 0.01 0.37 1.00 0.23

Uniform Delay, d1 57.1 59.2 58.2 61.1 66.5 6.8 5.3 67.9 21.4 7.8

Progression Factor 1.05 1.27 1.00 1.00 0.94 0.55 0.51 0.98 0.51 0.91

Incremental Delay, d2 9.2 0.9 1.2 0.8 133.8 0.3 0.0 1.4 13.4 0.3

Delay (s) 69.2 75.9 59.4 61.9 196.0 4.1 2.7 67.9 24.4 7.4

Level of Service E E E E F A A E C A

Approach Delay (s) 73.5 61.5 45.4 22.6

Approach LOS E E D C

Intersection Summary

HCM Average Control Delay 32.6 HCM Level of Service C

HCM Volume to Capacity ratio 0.99

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 23.0

Intersection Capacity Utilization 93.0% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 154 121 31 138 167 152 17 492 55 100 1593 5

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.97 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 0.98 1.00 1.00 0.97 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 3090 1676 1402 1593 3185 1402 1593 3185 1384 1593 3185 1398

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 3090 1676 1402 1593 3185 1402 1593 3185 1384 1593 3185 1398

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 167 132 34 150 182 165 18 535 60 109 1732 5

RTOR Reduction (vph) 0 0 30 0 0 144 0 0 26 0 0 1

Lane Group Flow (vph) 167 132 4 150 182 21 18 535 34 109 1732 4

Confl. Peds. (#/hr) 3 3 3 3 4 3 3 4

Turn Type Prot Perm Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 9.7 15.4 15.4 12.0 17.7 17.7 2.4 79.3 79.3 13.3 90.2 90.2

Effective Green, g (s) 9.7 15.4 15.4 12.0 17.7 17.7 2.4 79.3 79.3 13.3 90.2 90.2

Actuated g/C Ratio 0.07 0.11 0.11 0.09 0.13 0.13 0.02 0.57 0.57 0.10 0.64 0.64

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 3.0 3.0 2.0 3.0 3.0

Lane Grp Cap (vph) 214 184 154 137 403 177 27 1804 784 151 2052 901

v/s Ratio Prot 0.05 c0.08 c0.09 0.06 0.01 0.17 c0.07 c0.54

v/s Ratio Perm 0.00 0.01 0.02 0.00

v/c Ratio 0.78 0.72 0.02 1.09 0.45 0.12 0.67 0.30 0.04 0.72 0.84 0.00

Uniform Delay, d1 64.1 60.2 55.6 64.0 56.7 54.2 68.4 15.8 13.5 61.6 19.4 8.9

Progression Factor 1.08 0.90 0.80 1.00 1.00 1.00 1.52 0.28 0.07 1.26 0.56 0.86

Incremental Delay, d2 15.5 10.5 0.0 104.6 0.3 0.1 34.0 0.4 0.1 5.1 1.7 0.0

Delay (s) 84.5 64.9 44.3 168.6 56.9 54.3 137.8 4.8 1.0 82.7 12.6 7.7

Level of Service F E D F E D F A A F B A

Approach Delay (s) 72.6 89.8 8.3 16.7

Approach LOS E F A B

Intersection Summary

HCM Average Control Delay 31.9 HCM Level of Service C

HCM Volume to Capacity ratio 0.87

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 87.0% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 55 487 57 226 358 147 45 430 150 484 1232 54

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.98 1.00 1.00 0.97 1.00 1.00 0.96

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3468 1770 3539 1551 1770 3539 1532 1770 3539 1527

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3468 1770 3539 1551 1770 3539 1532 1770 3539 1527

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 60 529 62 246 389 160 49 467 163 526 1339 59

RTOR Reduction (vph) 0 6 0 0 0 114 0 0 119 0 0 27

Lane Group Flow (vph) 60 585 0 246 389 46 49 467 44 526 1339 32

Confl. Peds. (#/hr) 6 19 19 6 12 13 13 12

Turn Type Prot Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 7.7 26.6 21.5 40.4 40.4 5.6 27.9 27.9 44.0 66.3 66.3

Effective Green, g (s) 7.7 26.6 21.5 40.4 40.4 5.6 27.9 27.9 44.0 66.3 66.3

Actuated g/C Ratio 0.06 0.19 0.15 0.29 0.29 0.04 0.20 0.20 0.31 0.47 0.47

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 4.0 2.0 2.0 2.0 6.0 6.0 5.0 6.0 6.0

Lane Grp Cap (vph) 97 659 272 1021 448 71 705 305 556 1676 723

v/s Ratio Prot 0.03 c0.17 c0.14 0.11 0.03 0.13 c0.30 c0.38

v/s Ratio Perm 0.03 0.03 0.02

v/c Ratio 0.62 0.89 0.90 0.38 0.10 0.69 0.66 0.15 0.95 0.80 0.04

Uniform Delay, d1 64.7 55.2 58.2 39.8 36.5 66.3 51.7 46.2 46.8 31.2 19.8

Progression Factor 0.97 0.84 1.00 1.00 1.00 1.45 0.81 1.53 0.88 0.57 0.27

Incremental Delay, d2 10.5 12.9 31.2 0.1 0.0 20.1 4.7 1.0 17.0 2.2 0.1

Delay (s) 73.5 59.4 89.4 39.9 36.6 116.3 46.5 71.5 58.2 20.0 5.4

Level of Service E E F D D F D E E B A

Approach Delay (s) 60.7 54.6 57.5 30.0

Approach LOS E D E C

Intersection Summary

HCM Average Control Delay 44.4 HCM Level of Service D

HCM Volume to Capacity ratio 0.87

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 96.0% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 72 469 75 174 314 71 32 441 137 121 1273 73

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.98 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.97 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1770 3454 1770 3393 1770 3539 1556 1770 3501

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1770 3454 1770 3393 1770 3539 1556 1770 3501

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 78 510 82 189 341 77 35 479 149 132 1384 79

RTOR Reduction (vph) 0 9 0 0 14 0 0 0 82 0 3 0

Lane Group Flow (vph) 78 583 0 189 404 0 35 479 67 132 1460 0

Confl. Peds. (#/hr) 25 5 5 25 14 2 2 14

Turn Type Prot Prot Prot Perm Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 2

Actuated Green, G (s) 10.4 27.0 18.7 35.3 4.4 63.3 63.3 15.0 73.9

Effective Green, g (s) 10.4 27.0 18.7 35.3 4.4 63.3 63.3 15.0 73.9

Actuated g/C Ratio 0.07 0.19 0.13 0.25 0.03 0.45 0.45 0.11 0.53

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 131 666 236 856 56 1600 704 190 1848

v/s Ratio Prot 0.04 c0.17 c0.11 0.12 0.02 0.14 c0.07 c0.42

v/s Ratio Perm 0.04

v/c Ratio 0.60 0.88 0.80 0.47 0.62 0.30 0.10 0.69 0.79

Uniform Delay, d1 62.8 54.9 58.8 44.4 67.0 24.3 22.0 60.3 26.8

Progression Factor 1.00 1.00 0.92 0.89 1.00 1.00 1.00 1.47 0.36

Incremental Delay, d2 7.1 12.3 16.4 0.4 19.8 0.5 0.3 6.2 2.1

Delay (s) 69.8 67.2 70.7 39.7 86.7 24.8 22.2 94.9 11.6

Level of Service E E E D F C C F B

Approach Delay (s) 67.5 49.4 27.5 18.5

Approach LOS E D C B

Intersection Summary

HCM Average Control Delay 34.8 HCM Level of Service C

HCM Volume to Capacity ratio 0.82

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 79.3% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 461 595 256 645 0 0 0 0 85 2 345

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 11 11 12 12 12 12 12 11 12

Total Lost time (s) 5.0 5.0 4.6 5.0 5.0 5.0

Lane Util. Factor 0.91 1.00 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 0.97 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 4916 1534 1711 3421 1717 1583

Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 4916 1534 1711 3421 1717 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 501 647 278 701 0 0 0 0 92 2 375

RTOR Reduction (vph) 0 0 362 0 0 0 0 0 0 0 0 277

Lane Group Flow (vph) 0 501 285 278 701 0 0 0 0 0 94 98

Confl. Peds. (#/hr) 5 4

Turn Type Perm Prot Perm Perm

Protected Phases 2 1 6 4

Permitted Phases 2 4 4

Actuated Green, G (s) 61.6 61.6 27.1 32.9 36.7 36.7

Effective Green, g (s) 61.6 61.6 27.1 32.9 36.7 36.7

Actuated g/C Ratio 0.44 0.44 0.19 0.23 0.26 0.26

Clearance Time (s) 5.0 5.0 4.6 5.0 5.0 5.0

Vehicle Extension (s) 4.0 4.0 4.5 4.0 5.0 5.0

Lane Grp Cap (vph) 2163 675 331 804 450 415

v/s Ratio Prot 0.10 0.16 c0.20

v/s Ratio Perm c0.19 0.05 c0.06

v/c Ratio 0.23 0.42 0.84 0.87 0.21 0.24

Uniform Delay, d1 24.4 27.0 54.4 51.5 40.3 40.6

Progression Factor 0.87 2.93 0.46 0.49 1.00 1.00

Incremental Delay, d2 0.2 1.8 12.8 7.3 0.5 0.6

Delay (s) 21.5 80.8 38.0 32.8 40.8 41.3

Level of Service C F D C D D

Approach Delay (s) 55.0 34.3 0.0 41.2

Approach LOS D C A D

Intersection Summary

HCM Average Control Delay 44.7 HCM Level of Service D

HCM Volume to Capacity ratio 0.48

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 98.8% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 209 424 51 0 287 103 284 115 217 108 212 31

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 0.95 0.95 1.00 0.91 0.91 0.91 0.91

Frpb, ped/bikes 1.00 1.00 0.99 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.99 1.00 0.85 1.00 0.92 1.00 0.98

Flt Protected 0.98 1.00 1.00 0.95 0.99 0.95 1.00

Satd. Flow (prot) 3442 3539 1560 1610 3067 1610 3314

Flt Permitted 0.74 1.00 1.00 0.95 0.99 0.95 1.00

Satd. Flow (perm) 2594 3539 1560 1610 3067 1610 3314

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 227 461 55 0 312 112 309 125 236 117 230 34

RTOR Reduction (vph) 0 8 0 0 0 70 0 182 0 0 15 0

Lane Group Flow (vph) 0 735 0 0 312 42 232 256 0 105 261 0

Confl. Peds. (#/hr) 2 2 2 2 2 1 1 2

Turn Type Perm Perm Split Split

Protected Phases 4 8 2 2 6 6

Permitted Phases 4 8

Actuated Green, G (s) 26.0 26.0 26.0 16.0 16.0 16.0 16.0

Effective Green, g (s) 26.0 26.0 26.0 16.0 16.0 16.0 16.0

Actuated g/C Ratio 0.37 0.37 0.37 0.23 0.23 0.23 0.23

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 963 1314 579 368 701 368 757

v/s Ratio Prot 0.09 c0.14 0.08 0.07 c0.08

v/s Ratio Perm c0.28 0.03

v/c Ratio 0.76 0.24 0.07 0.63 0.37 0.29 0.35

Uniform Delay, d1 19.3 15.2 14.2 24.3 22.7 22.3 22.6

Progression Factor 0.81 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 4.2 0.4 0.2 8.0 1.5 1.9 1.2

Delay (s) 19.9 15.6 14.4 32.3 24.2 24.2 23.9

Level of Service B B B C C C C

Approach Delay (s) 19.9 15.3 27.0 24.0

Approach LOS B B C C

Intersection Summary

HCM Average Control Delay 21.8 HCM Level of Service C

HCM Volume to Capacity ratio 0.61

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 72.8% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 17 7 124 3 9 1 71 198 0 3 281 31

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 18 8 135 3 10 1 77 215 0 3 305 34

Pedestrians 3 2 15

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 707 703 340 854 720 217 342 217

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 707 703 340 854 720 217 342 217

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 94 98 81 98 97 100 94 100

cM capacity (veh/h) 323 337 692 206 329 821 1214 1350

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 161 14 292 342

Volume Left 18 3 77 3

Volume Right 135 1 0 34

cSH 585 301 1214 1350

Volume to Capacity 0.27 0.05 0.06 0.00

Queue Length 95th (ft) 28 4 5 0

Control Delay (s) 13.5 17.5 2.6 0.1

Lane LOS B C A A

Approach Delay (s) 13.5 17.5 2.6 0.1

Approach LOS B C

Intersection Summary

Average Delay 4.0

Intersection Capacity Utilization 53.4% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

50: NW 200th St & 3rd Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 14 Synchro 7 -  Report

David Evans and Associates, Inc. Page 53

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 10 4 60 7 22 2 81 68 32 244 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 11 4 65 8 24 2 88 74 35 265 0

Pedestrians 6 1 2

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 1 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 500 508 271 475 471 128 271 163

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 500 508 271 475 471 128 271 163

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 98 99 86 98 97 100 98

cM capacity (veh/h) 449 453 764 476 475 920 1286 1415

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 16 97 164 300

Volume Left 1 65 2 35

Volume Right 4 24 74 0

cSH 508 540 1286 1415

Volume to Capacity 0.03 0.18 0.00 0.02

Queue Length 95th (ft) 2 16 0 2

Control Delay (s) 12.3 13.1 0.1 1.1

Lane LOS B B A A

Approach Delay (s) 12.3 13.1 0.1 1.1

Approach LOS B B

Intersection Summary

Average Delay 3.1

Intersection Capacity Utilization 45.2% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

51: NW 200th St & Fremont Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 14 Synchro 7 -  Report

David Evans and Associates, Inc. Page 54

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 8 74 23 12 32 11 26 75 29 15 230 23

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 9 80 25 13 35 12 28 82 32 16 250 25

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 114 60 141 291

Volume Left (vph) 9 13 28 16

Volume Right (vph) 25 12 32 25

Hadj (s) -0.08 -0.04 -0.06 -0.01

Departure Headway (s) 4.9 5.0 4.6 4.5

Degree Utilization, x 0.16 0.08 0.18 0.37

Capacity (veh/h) 666 641 734 762

Control Delay (s) 8.8 8.5 8.7 10.1

Approach Delay (s) 8.8 8.5 8.7 10.1

Approach LOS A A A B

Intersection Summary

Delay 9.4

HCM Level of Service A

Intersection Capacity Utilization 28.9% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

52: N 200th St & SR 99 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 14 Synchro 7 -  Report

David Evans and Associates, Inc. Page 55

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 44 134 32 71 48 30 17 438 51 48 1642 42

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.98 1.00 1.00 0.91

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.94 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1758 1741 1765 1679 1770 3421 1547 1770 3421 1438

Flt Permitted 0.60 1.00 0.43 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1110 1741 790 1679 1770 3421 1547 1770 3421 1438

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 48 146 35 77 52 33 18 476 55 52 1785 46

RTOR Reduction (vph) 0 7 0 0 17 0 0 0 21 0 0 16

Lane Group Flow (vph) 48 174 0 77 68 0 18 476 34 52 1785 30

Confl. Peds. (#/hr) 9 6 6 9 21 1 1 21

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 28.7 20.7 24.7 18.7 2.4 86.1 86.1 7.2 90.9 90.9

Effective Green, g (s) 28.7 20.7 24.7 18.7 2.4 86.1 86.1 7.2 90.9 90.9

Actuated g/C Ratio 0.20 0.15 0.18 0.13 0.02 0.61 0.61 0.05 0.65 0.65

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 3.5 3.0 3.5 2.0 4.0 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 265 257 181 224 30 2104 951 91 2221 934

v/s Ratio Prot 0.01 c0.10 c0.02 0.04 0.01 0.14 c0.03 c0.52

v/s Ratio Perm 0.03 0.06 0.02 0.02

v/c Ratio 0.18 0.68 0.43 0.30 0.60 0.23 0.04 0.57 0.80 0.03

Uniform Delay, d1 45.5 56.5 49.8 54.8 68.3 12.1 10.6 64.9 18.0 8.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.21 0.33 0.13

Incremental Delay, d2 0.1 7.2 1.6 0.9 19.6 0.2 0.1 7.0 2.2 0.0

Delay (s) 45.6 63.7 51.4 55.7 88.0 12.3 10.7 85.2 8.2 1.2

Level of Service D E D E F B B F A A

Approach Delay (s) 59.9 53.6 14.6 10.2

Approach LOS E D B B

Intersection Summary

HCM Average Control Delay 17.6 HCM Level of Service B

HCM Volume to Capacity ratio 0.74

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 76.6% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

53: NW 195th St & 8th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 14 Synchro 7 -  Report

David Evans and Associates, Inc. Page 56

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 0 3 42 0 35 0 188 108 59 363 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 0 3 46 0 38 0 204 117 64 395 0

Pedestrians 4 4

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 828 849 403 793 790 263 399 322

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 828 849 403 793 790 263 399 322

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 100 99 84 100 95 100 95

cM capacity (veh/h) 264 282 643 291 305 776 1156 1238

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 4 84 322 459

Volume Left 1 46 0 64

Volume Right 3 38 117 0

cSH 473 406 1156 1238

Volume to Capacity 0.01 0.21 0.00 0.05

Queue Length 95th (ft) 1 19 0 4

Control Delay (s) 12.7 16.1 0.0 1.6

Lane LOS B C A

Approach Delay (s) 12.7 16.1 0.0 1.6

Approach LOS B C

Intersection Summary

Average Delay 2.5

Intersection Capacity Utilization 57.7% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

54: NW 195th St & 3rd Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 14 Synchro 7 -  Report

David Evans and Associates, Inc. Page 57

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 43 94 52 49 48 28 20 115 22 90 272 21

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 47 102 57 53 52 30 22 125 24 98 296 23

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 205 136 171 416

Volume Left (vph) 47 53 22 98

Volume Right (vph) 57 30 24 23

Hadj (s) -0.09 -0.02 -0.02 0.05

Departure Headway (s) 5.7 5.9 5.6 5.2

Degree Utilization, x 0.32 0.22 0.26 0.61

Capacity (veh/h) 571 537 582 656

Control Delay (s) 11.4 10.6 10.5 16.0

Approach Delay (s) 11.4 10.6 10.5 16.0

Approach LOS B B B C

Intersection Summary

Delay 13.2

HCM Level of Service B

Intersection Capacity Utilization 52.2% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

55: NW 195th St & Fremont Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 14 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 87 69 100 49 76 10 64 113 8 14 317 86

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 95 75 109 53 83 11 70 123 9 15 345 93

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 278 147 201 453

Volume Left (vph) 95 53 70 15

Volume Right (vph) 109 11 9 93

Hadj (s) -0.13 0.06 0.08 -0.08

Departure Headway (s) 6.0 6.5 6.2 5.6

Degree Utilization, x 0.47 0.27 0.35 0.70

Capacity (veh/h) 538 469 520 620

Control Delay (s) 14.2 11.9 12.5 20.7

Approach Delay (s) 14.2 11.9 12.5 20.7

Approach LOS B B B C

Intersection Summary

Delay 16.3

HCM Level of Service C

Intersection Capacity Utilization 63.2% ICU Level of Service B

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

56: N 192nd St & SR 99 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 14 Synchro 7 -  Report

David Evans and Associates, Inc. Page 59

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 20 10 6 29 19 21 5 393 10 22 1649 37

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 12 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 1.00 0.94 1.00 1.00 0.92

Flpb, ped/bikes 0.99 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.94 1.00 0.92 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1753 1680 1748 1697 1770 3421 1494 1770 3421 1461

Flt Permitted 0.73 1.00 0.75 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1344 1680 1372 1697 1770 3421 1494 1770 3421 1461

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 22 11 7 32 21 23 5 427 11 24 1792 40

RTOR Reduction (vph) 0 6 0 0 21 0 0 0 3 0 0 4

Lane Group Flow (vph) 22 12 0 32 23 0 5 427 8 24 1792 36

Confl. Peds. (#/hr) 7 8 8 7 15 9 9 15

Turn Type Perm Perm Prot Perm Prot Perm

Protected Phases 4 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 13.6 13.6 13.6 13.6 1.2 107.8 107.8 3.6 110.2 110.2

Effective Green, g (s) 13.6 13.6 13.6 13.6 1.2 107.8 107.8 3.6 110.2 110.2

Actuated g/C Ratio 0.10 0.10 0.10 0.10 0.01 0.77 0.77 0.03 0.79 0.79

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 4.0 4.0 2.0 4.0 4.0

Lane Grp Cap (vph) 131 163 133 165 15 2634 1150 46 2693 1150

v/s Ratio Prot 0.01 0.01 0.00 0.12 c0.01 c0.52

v/s Ratio Perm 0.02 c0.02 0.01 0.02

v/c Ratio 0.17 0.07 0.24 0.14 0.33 0.16 0.01 0.52 0.67 0.03

Uniform Delay, d1 58.0 57.5 58.4 57.9 69.0 4.2 3.7 67.3 6.7 3.3

Progression Factor 1.00 1.00 1.00 1.00 0.90 0.62 0.44 1.00 1.00 1.00

Incremental Delay, d2 0.2 0.1 0.3 0.1 4.5 0.1 0.0 4.8 1.3 0.0

Delay (s) 58.2 57.5 58.8 58.0 66.6 2.8 1.6 72.2 8.0 3.3

Level of Service E E E E E A A E A A

Approach Delay (s) 57.9 58.3 3.5 8.7

Approach LOS E E A A

Intersection Summary

HCM Average Control Delay 10.1 HCM Level of Service B

HCM Volume to Capacity ratio 0.60

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 65.7% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

57: N 185th St & Meridian Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 14 Synchro 7 -  Report

David Evans and Associates, Inc. Page 60

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 24 212 157 97 233 50 52 90 47 45 319 44

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 10 10 11 10 10 11 12 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.94 1.00 0.97 1.00 0.95 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1707 1578 1709 1684 1710 1752 1705 1823

Flt Permitted 0.54 1.00 0.35 1.00 0.24 1.00 0.66 1.00

Satd. Flow (perm) 967 1578 623 1684 426 1752 1189 1823

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 26 230 171 105 253 54 57 98 51 49 347 48

RTOR Reduction (vph) 0 35 0 0 10 0 0 27 0 0 8 0

Lane Group Flow (vph) 26 366 0 105 297 0 57 122 0 49 387 0

Confl. Peds. (#/hr) 3 4 4 3 1 3 3 1

Confl. Bikes (#/hr) 6 3 1

Bus Blockages (#/hr) 0 4 0 0 0 0 0 0 0 0 0 0

Turn Type pm+pt pm+pt pm+pt pm+pt

Protected Phases 5 2 1 6 7 4 3 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 28.1 26.1 32.1 28.1 19.9 16.9 19.9 16.9

Effective Green, g (s) 28.1 26.1 32.1 28.1 19.9 16.9 19.9 16.9

Actuated g/C Ratio 0.40 0.37 0.46 0.40 0.28 0.24 0.28 0.24

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 409 588 348 676 176 423 360 440

v/s Ratio Prot 0.00 c0.23 c0.02 0.18 c0.01 0.07 0.01 c0.21

v/s Ratio Perm 0.02 0.12 0.08 0.03

v/c Ratio 0.06 0.62 0.30 0.44 0.32 0.29 0.14 0.88

Uniform Delay, d1 12.8 17.9 11.7 15.2 19.3 21.6 18.5 25.6

Progression Factor 1.22 1.43 1.00 1.00 0.88 1.05 1.00 1.00

Incremental Delay, d2 0.0 4.8 0.2 2.1 0.4 0.1 0.1 17.8

Delay (s) 15.6 30.4 11.8 17.3 17.3 22.9 18.5 43.3

Level of Service B C B B B C B D

Approach Delay (s) 29.5 15.9 21.3 40.6

Approach LOS C B C D

Intersection Summary

HCM Average Control Delay 27.9 HCM Level of Service C

HCM Volume to Capacity ratio 0.67

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 66.6% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

58: N 172nd St & Dayton Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 14 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 1 0 0 187 2 73 0 159 115 214 356 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 0 0 203 2 79 0 173 125 233 387 0

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 1 285 298 620

Volume Left (vph) 1 203 0 233

Volume Right (vph) 0 79 125 0

Hadj (s) 0.23 0.01 -0.22 0.11

Departure Headway (s) 7.5 6.3 5.6 5.5

Degree Utilization, x 0.00 0.50 0.47 0.94

Capacity (veh/h) 418 548 622 643

Control Delay (s) 10.5 15.6 13.5 45.3

Approach Delay (s) 10.5 15.6 13.5 45.3

Approach LOS B C B E

Intersection Summary

Delay 30.4

HCM Level of Service D

Intersection Capacity Utilization 69.8% ICU Level of Service C

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

59: N 165th St & Fremont Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 14 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 29 42 0 3 77 24 0 8 1 103 17 66

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 32 46 0 3 84 26 0 9 1 112 18 72

Pedestrians 1 4 2 1

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 0 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1279

pX, platoon unblocked

vC, conflicting volume 111 48 296 228 52 222 215 99

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 111 48 296 228 52 222 215 99

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 98 100 100 99 100 84 97 92

cM capacity (veh/h) 1478 1557 581 654 1011 708 665 955

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 77 113 10 202

Volume Left 32 3 0 112

Volume Right 0 26 1 72

cSH 1478 1557 681 775

Volume to Capacity 0.02 0.00 0.01 0.26

Queue Length 95th (ft) 2 0 1 26

Control Delay (s) 3.2 0.2 10.4 11.3

Lane LOS A A B B

Approach Delay (s) 3.2 0.2 10.4 11.3

Approach LOS B B

Intersection Summary

Average Delay 6.6

Intersection Capacity Utilization 34.7% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 22 12 114 17 11 12 14 672 6 2 2064 56

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 12 12 12 12 12

Total Lost time (s) 4.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.98 1.00 0.99 1.00 1.00 0.96 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.86 1.00 0.92 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1588 1378 1589 1481 1593 3185 1366 1593 3185 1377

Flt Permitted 0.64 1.00 0.47 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1066 1378 778 1481 1593 3185 1366 1593 3185 1377

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 24 13 124 18 12 13 15 730 7 2 2243 61

RTOR Reduction (vph) 0 115 0 0 12 0 0 0 2 0 0 10

Lane Group Flow (vph) 24 22 0 18 13 0 15 730 5 2 2243 51

Confl. Peds. (#/hr) 3 4 4 3 3 5 5 3

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 14.2 10.0 11.4 8.6 2.4 107.1 107.1 1.1 105.8 105.8

Effective Green, g (s) 14.2 10.0 11.4 8.6 2.4 107.1 107.1 1.1 105.8 105.8

Actuated g/C Ratio 0.10 0.07 0.08 0.06 0.02 0.76 0.76 0.01 0.76 0.76

Clearance Time (s) 4.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 2.0 3.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 124 98 80 91 27 2437 1045 13 2407 1041

v/s Ratio Prot c0.01 c0.02 0.00 0.01 c0.01 0.23 0.00 c0.70

v/s Ratio Perm 0.01 0.01 0.00 0.04

v/c Ratio 0.19 0.22 0.23 0.14 0.56 0.30 0.01 0.15 0.93 0.05

Uniform Delay, d1 57.4 61.3 59.8 62.2 68.3 5.0 3.9 69.0 14.1 4.3

Progression Factor 1.00 1.00 1.00 1.00 0.96 0.60 0.48 1.23 0.21 0.00

Incremental Delay, d2 0.8 0.4 1.4 0.3 12.8 0.3 0.0 0.2 0.9 0.0

Delay (s) 58.2 61.8 61.2 62.5 78.5 3.3 1.9 84.8 3.9 0.0

Level of Service E E E E E A A F A A

Approach Delay (s) 61.2 61.9 4.8 3.8

Approach LOS E E A A

Intersection Summary

HCM Average Control Delay 7.6 HCM Level of Service A

HCM Volume to Capacity ratio 0.82

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 14.0

Intersection Capacity Utilization 88.2% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

61: N 185th St & Linden Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 14 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 37 931 33 56 398 1 18 17 24 26 57 44

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 10 11 11 12 10 10 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 0.99 1.00

Frt 1.00 0.99 1.00 1.00 1.00 0.91 1.00 0.93

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1766 3371 1700 3420 1649 1567 1758 1730

Flt Permitted 0.50 1.00 0.26 1.00 0.50 1.00 0.73 1.00

Satd. Flow (perm) 929 3371 469 3420 870 1567 1348 1730

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 40 1012 36 61 433 1 20 18 26 28 62 48

RTOR Reduction (vph) 0 1 0 0 0 0 0 24 0 0 24 0

Lane Group Flow (vph) 40 1047 0 61 434 0 20 20 0 28 86 0

Confl. Peds. (#/hr) 1 7 7 1 1 3 3 1

Bus Blockages (#/hr) 0 4 0 0 0 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 6 4 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 117.7 117.7 117.7 117.7 12.3 12.3 12.3 12.3

Effective Green, g (s) 117.7 117.7 117.7 117.7 12.3 12.3 12.3 12.3

Actuated g/C Ratio 0.84 0.84 0.84 0.84 0.09 0.09 0.09 0.09

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 781 2834 394 2875 76 138 118 152

v/s Ratio Prot c0.31 0.13 0.01 c0.05

v/s Ratio Perm 0.04 0.13 0.02 0.02

v/c Ratio 0.05 0.37 0.15 0.15 0.26 0.15 0.24 0.57

Uniform Delay, d1 1.9 2.6 2.0 2.0 59.6 59.0 59.5 61.3

Progression Factor 0.27 0.32 0.08 0.08 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.3 0.5 0.1 1.9 0.5 1.0 4.8

Delay (s) 0.6 1.2 0.7 0.2 61.5 59.5 60.5 66.1

Level of Service A A A A E E E E

Approach Delay (s) 1.1 0.3 60.1 65.0

Approach LOS A A E E

Intersection Summary

HCM Average Control Delay 8.0 HCM Level of Service A

HCM Volume to Capacity ratio 0.39

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 51.9% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

62: N 185th St & Midvale Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 14 Synchro 7 -  Report

David Evans and Associates, Inc. Page 65

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 11 327 18 52 370 8 19 4 50 6 0 4

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.92 1.00 1.00 1.00 0.90 0.99

Flpb, ped/bikes 0.99 1.00 1.00 0.96 1.00 0.98 1.00 0.95

Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85 0.95

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.96 1.00 0.97

Satd. Flow (prot) 1743 1801 1460 1706 1793 1698 1433 1617

Flt Permitted 0.52 1.00 1.00 0.55 1.00 0.92 1.00 0.82

Satd. Flow (perm) 956 1801 1460 985 1793 1628 1433 1365

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 12 355 20 57 402 9 21 4 54 7 0 4

RTOR Reduction (vph) 0 0 4 0 0 0 0 0 51 0 4 0

Lane Group Flow (vph) 12 355 16 57 411 0 0 25 3 0 7 0

Confl. Peds. (#/hr) 12 27 27 12 16 35 35 16

Turn Type Perm Perm Perm Perm Perm Perm

Protected Phases 2 6 4 8

Permitted Phases 2 2 6 4 4 8

Actuated Green, G (s) 56.0 56.0 56.0 56.0 56.0 4.0 4.0 4.0

Effective Green, g (s) 56.0 56.0 56.0 56.0 56.0 4.0 4.0 4.0

Actuated g/C Ratio 0.80 0.80 0.80 0.80 0.80 0.06 0.06 0.06

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 765 1441 1168 788 1434 93 82 78

v/s Ratio Prot 0.20 c0.23

v/s Ratio Perm 0.01 0.01 0.06 c0.02 0.00 0.01

v/c Ratio 0.02 0.25 0.01 0.07 0.29 0.27 0.04 0.09

Uniform Delay, d1 1.4 1.7 1.4 1.5 1.8 31.6 31.2 31.3

Progression Factor 0.33 1.29 0.30 0.73 0.66 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.4 0.0 0.2 0.5 0.6 0.1 0.2

Delay (s) 0.5 2.6 0.4 1.3 1.7 32.2 31.2 31.5

Level of Service A A A A A C C C

Approach Delay (s) 2.4 1.6 31.5 31.5

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 4.8 HCM Level of Service A

HCM Volume to Capacity ratio 0.29

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 48.8% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 28 610 33 5 660 66 19 5 5 19 4 45

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.5 4.5

Lane Util. Factor 1.00 0.95 1.00 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.97

Flpb, ped/bikes 1.00 1.00 0.99 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 1.00 0.93 1.00 0.86

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1588 3043 1580 4342 1570 1489 1590 1361

Flt Permitted 0.33 1.00 0.39 1.00 0.72 1.00 0.75 1.00

Satd. Flow (perm) 558 3043 642 4342 1194 1489 1257 1361

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 30 663 36 5 717 72 21 5 5 21 4 49

RTOR Reduction (vph) 0 1 0 0 4 0 0 5 0 0 46 0

Lane Group Flow (vph) 30 698 0 5 785 0 21 5 0 21 7 0

Confl. Peds. (#/hr) 7 13 13 7 10 1 1 10

Turn Type pm+pt pm+pt Perm Perm

Protected Phases 5 2 1 6 4 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 120.5 116.9 115.5 114.4 7.0 7.0 7.5 7.5

Effective Green, g (s) 120.5 116.9 115.5 114.4 7.0 7.0 7.5 7.5

Actuated g/C Ratio 0.86 0.84 0.82 0.82 0.05 0.05 0.05 0.05

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.5 4.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 507 2541 537 3548 60 74 67 73

v/s Ratio Prot c0.00 c0.23 0.00 0.18 0.00 0.00

v/s Ratio Perm 0.05 0.01 c0.02 0.02

v/c Ratio 0.06 0.27 0.01 0.22 0.35 0.07 0.31 0.09

Uniform Delay, d1 1.4 2.5 2.2 2.9 64.3 63.4 63.8 63.0

Progression Factor 0.21 0.18 0.42 0.71 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.2 0.0 0.1 3.5 0.4 2.7 0.5

Delay (s) 0.3 0.7 0.9 2.2 67.8 63.8 66.4 63.5

Level of Service A A A A E E E E

Approach Delay (s) 0.7 2.1 66.5 64.4

Approach LOS A A E E

Intersection Summary

HCM Average Control Delay 5.5 HCM Level of Service A

HCM Volume to Capacity ratio 0.27

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 45.8% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 33 0 0 26 10 26

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 36 0 0 28 11 28

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 53 25 39

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 53 25 39

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 96 100 100

cM capacity (veh/h) 955 1051 1571

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 36 28 39

Volume Left 36 0 0

Volume Right 0 0 28

cSH 955 1571 1700

Volume to Capacity 0.04 0.00 0.02

Queue Length 95th (ft) 3 0 0

Control Delay (s) 8.9 0.0 0.0

Lane LOS A

Approach Delay (s) 8.9 0.0 0.0

Approach LOS A

Intersection Summary

Average Delay 3.1

Intersection Capacity Utilization 13.3% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

1: NW 196th St & Richmond Beach Dr 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 15 Synchro 7 -  Report
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 4 331 3 2 562 5

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 4 360 3 2 611 5

Pedestrians 2 1

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1235 6 7

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1235 6 7

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 96 67 62

cM capacity (veh/h) 121 1075 1610

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 364 5 616

Volume Left 4 0 611

Volume Right 360 2 0

cSH 982 1700 1610

Volume to Capacity 0.37 0.00 0.38

Queue Length 95th (ft) 43 0 45

Control Delay (s) 10.8 0.0 8.5

Lane LOS B A

Approach Delay (s) 10.8 0.0 8.5

Approach LOS B

Intersection Summary

Average Delay 9.3

Intersection Capacity Utilization 65.4% ICU Level of Service C

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 2 2 5 11 20 1

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 2 5 12 22 1

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 56 11 17

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 56 11 17

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 100 99

cM capacity (veh/h) 939 1069 1600

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 4 17 23

Volume Left 2 0 22

Volume Right 2 12 0

cSH 1000 1700 1600

Volume to Capacity 0.00 0.01 0.01

Queue Length 95th (ft) 0 0 1

Control Delay (s) 8.6 0.0 6.9

Lane LOS A A

Approach Delay (s) 8.6 0.0 6.9

Approach LOS A

Intersection Summary

Average Delay 4.4

Intersection Capacity Utilization 17.8% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

3: NW 195th Pl & 24th Ave NW 3/29/2016
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David Evans and Associates, Inc. Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 579 0 7 335 4 0 0 45 18 1 3

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 629 0 8 364 4 0 0 49 20 1 3

Pedestrians 4 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 368 631 1017 1017 635 1066 1015 366

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 368 631 1017 1017 635 1066 1015 366

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 99 100 100 90 89 100 100

cM capacity (veh/h) 1190 950 212 235 476 177 236 679

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total 630 8 368 49 24

Volume Left 1 8 0 0 20

Volume Right 0 0 4 49 3

cSH 1190 950 1700 476 200

Volume to Capacity 0.00 0.01 0.22 0.10 0.12

Queue Length 95th (ft) 0 1 0 9 10

Control Delay (s) 0.0 8.8 0.0 13.4 25.5

Lane LOS A A B D

Approach Delay (s) 0.0 0.2 13.4 25.5

Approach LOS B D

Intersection Summary

Average Delay 1.2

Intersection Capacity Utilization 45.8% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 5 675 1 22 328 60 5 9 68 247 3 21

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 5 734 1 24 357 65 5 10 74 268 3 23

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 372 368 202 243 89 295

Volume Left (vph) 5 0 24 0 5 268

Volume Right (vph) 0 1 0 65 74 23

Hadj (s) 0.04 0.03 0.09 -0.15 -0.45 0.17

Departure Headway (s) 6.8 6.8 7.2 7.0 7.2 7.0

Degree Utilization, x 0.70 0.69 0.41 0.47 0.18 0.57

Capacity (veh/h) 520 516 478 496 437 492

Control Delay (s) 23.1 22.5 13.9 14.9 11.7 18.9

Approach Delay (s) 22.8 14.5 11.7 18.9

Approach LOS C B B C

Intersection Summary

Delay 19.1

HCM Level of Service C

Intersection Capacity Utilization 56.4% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

5: NW 195th St & 15th Ave NW 3/29/2016
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 19 972 0 0 421 25 0 0 0 71 0 45

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 21 1057 0 0 458 27 0 0 0 77 0 49

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 459 1057 1376 1556 528 1042 1570 243

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 459 1057 1376 1556 528 1042 1570 243

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 98 100 100 100 100 57 100 94

cM capacity (veh/h) 1098 655 96 110 495 181 107 757

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 549 528 229 256 0 126

Volume Left 21 0 0 0 0 77

Volume Right 0 0 0 27 0 49

cSH 1098 1700 655 1700 1700 257

Volume to Capacity 0.02 0.31 0.00 0.15 0.00 0.49

Queue Length 95th (ft) 1 0 0 0 0 63

Control Delay (s) 0.5 0.0 0.0 0.0 0.0 31.8

Lane LOS A A D

Approach Delay (s) 0.3 0.0 0.0 31.8

Approach LOS A D

Intersection Summary

Average Delay 2.5

Intersection Capacity Utilization 53.8% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

6: N Richmond Beach Rd & 15th Drwy 3/29/2016
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 2 999 34 23 400 2 47 1 34 1 1 3

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 1086 37 25 435 2 51 1 37 1 1 3

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 545 580 242 220 89 5

Volume Left (vph) 2 0 25 0 51 1

Volume Right (vph) 0 37 0 2 37 3

Hadj (s) 0.04 -0.01 0.09 0.03 -0.10 -0.29

Departure Headway (s) 5.4 5.4 6.3 6.2 6.4 6.5

Degree Utilization, x 0.82 0.87 0.42 0.38 0.16 0.01

Capacity (veh/h) 651 662 557 561 541 512

Control Delay (s) 27.2 31.9 12.5 11.7 10.6 9.6

Approach Delay (s) 29.6 12.1 10.6 9.6

Approach LOS D B B A

Intersection Summary

Delay 23.8

HCM Level of Service C

Intersection Capacity Utilization 48.0% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

7: NW 190th St & N Richmond Beach Rd 3/29/2016
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 1 102 372 2 108 946

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 111 404 2 117 1028

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1289

pX, platoon unblocked

vC, conflicting volume 1155 204 408

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1155 204 408

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 99 86 90

cM capacity (veh/h) 170 802 1147

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2

Volume Total 112 270 137 460 686

Volume Left 1 0 0 117 0

Volume Right 111 0 2 0 0

cSH 774 1700 1700 1147 1700

Volume to Capacity 0.14 0.16 0.08 0.10 0.40

Queue Length 95th (ft) 13 0 0 9 0

Control Delay (s) 10.4 0.0 0.0 3.0 0.0

Lane LOS B A

Approach Delay (s) 10.4 0.0 1.2

Approach LOS B

Intersection Summary

Average Delay 1.5

Intersection Capacity Utilization 56.1% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR EBR2 WBL2 WBL WBT WBR NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 13 853 46 2 21 14 320 49 2 27 65 23

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 12 12 12 11 11 10 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.98 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1711 3506 1711 3212 1711 1722

Flt Permitted 0.52 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 929 3506 1711 3212 1711 1722

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 14 927 50 2 23 15 348 53 2 29 71 25

RTOR Reduction (vph) 0 0 0 0 0 0 7 0 0 0 10 0

Lane Group Flow (vph) 14 979 0 0 0 38 394 0 0 31 86 0

Confl. Peds. (#/hr) 2 2 3

Confl. Bikes (#/hr) 1 1

Bus Blockages (#/hr) 0 0 0 0 0 0 4 0 0 0 0 0

Turn Type Perm Prot Prot Split Split

Protected Phases 2 1 1 6 4 4 4

Permitted Phases 2

Actuated Green, G (s) 71.2 71.2 5.9 82.1 11.8 11.8

Effective Green, g (s) 71.2 71.2 5.9 82.1 11.8 11.8

Actuated g/C Ratio 0.51 0.51 0.04 0.59 0.08 0.08

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.5 2.0 2.0 2.5 2.5

Lane Grp Cap (vph) 472 1783 72 1884 144 145

v/s Ratio Prot c0.28 c0.02 0.12 0.02 c0.05

v/s Ratio Perm 0.02

v/c Ratio 0.03 0.55 0.53 0.21 0.22 0.59

Uniform Delay, d1 17.2 23.5 65.7 13.6 59.8 61.8

Progression Factor 1.00 1.00 0.89 0.62 1.00 1.00

Incremental Delay, d2 0.1 1.2 3.2 0.2 0.5 5.3

Delay (s) 17.3 24.7 61.7 8.7 60.3 67.1

Level of Service B C E A E E

Approach Delay (s) 24.6 13.3 65.5

Approach LOS C B E

Intersection Summary

HCM Average Control Delay 33.6 HCM Level of Service C

HCM Volume to Capacity ratio 0.59

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 25.0

Intersection Capacity Utilization 64.7% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBL SBT SBR SBR2 NEL NER NER2

Lane Configurations

Volume (vph) 142 131 9 21 24 27 2

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 12 12 12

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 0.97 0.93

Flt Protected 0.95 1.00 0.98

Satd. Flow (prot) 1711 1731 1630

Flt Permitted 0.95 1.00 0.98

Satd. Flow (perm) 1711 1731 1630

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 154 142 10 23 26 29 2

RTOR Reduction (vph) 0 4 0 0 0 0 0

Lane Group Flow (vph) 154 171 0 0 57 0 0

Confl. Peds. (#/hr) 3 3 2

Confl. Bikes (#/hr) 1 1

Bus Blockages (#/hr) 0 2 0 0 0 0 0

Turn Type Split

Protected Phases 7 7 3

Permitted Phases

Actuated Green, G (s) 18.1 18.1 8.0

Effective Green, g (s) 18.1 18.1 8.0

Actuated g/C Ratio 0.13 0.13 0.06

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0

Lane Grp Cap (vph) 221 224 93

v/s Ratio Prot 0.09 c0.10 c0.03

v/s Ratio Perm

v/c Ratio 0.70 0.76 0.61

Uniform Delay, d1 58.3 58.9 64.5

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 7.5 12.9 8.1

Delay (s) 65.8 71.7 72.6

Level of Service E E E

Approach Delay (s) 69.0 72.6

Approach LOS E E

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 19 1059 3 11 419 39 9 23 18 100 15 36

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 11 11 10 10 11 10 10 10

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 0.98

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.93 1.00 0.89

Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 3389 3341 1638 1611 1646 1529

Flt Permitted 0.94 0.92 0.72 1.00 0.73 1.00

Satd. Flow (perm) 3198 3094 1243 1611 1260 1529

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 21 1151 3 12 455 42 10 25 20 109 16 39

RTOR Reduction (vph) 0 0 0 0 7 0 0 17 0 0 0 0

Lane Group Flow (vph) 0 1175 0 0 502 0 10 28 0 109 55 0

Confl. Peds. (#/hr) 2 7 7 2 7 3 3 7

Confl. Bikes (#/hr) 1 1 1

Bus Blockages (#/hr) 0 4 0 0 4 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 49.9 49.9 10.1 10.1 10.1 10.1

Effective Green, g (s) 49.9 49.9 10.1 10.1 10.1 10.1

Actuated g/C Ratio 0.71 0.71 0.14 0.14 0.14 0.14

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 2280 2206 179 232 182 221

v/s Ratio Prot 0.02 0.04

v/s Ratio Perm c0.37 0.16 0.01 c0.09

v/c Ratio 0.52 0.23 0.06 0.12 0.60 0.25

Uniform Delay, d1 4.6 3.4 25.8 26.1 28.1 26.6

Progression Factor 1.08 1.27 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.7 0.2 0.1 0.2 5.2 0.6

Delay (s) 5.7 4.6 26.0 26.3 33.3 27.2

Level of Service A A C C C C

Approach Delay (s) 5.7 4.6 26.3 31.2

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 8.2 HCM Level of Service A

HCM Volume to Capacity ratio 0.53

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 63.7% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 951 241 43 372 93 81

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 11 11 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 1.00 0.95 0.97

Frpb, ped/bikes 0.99 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.97 1.00 1.00 0.93

Flt Protected 1.00 0.95 1.00 0.97

Satd. Flow (prot) 3300 1770 3421 3235

Flt Permitted 1.00 0.95 1.00 0.97

Satd. Flow (perm) 3300 1770 3421 3235

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 1034 262 47 404 101 88

RTOR Reduction (vph) 22 0 0 0 77 0

Lane Group Flow (vph) 1274 0 47 404 112 0

Confl. Peds. (#/hr) 2 2

Confl. Bikes (#/hr) 2 2

Turn Type Prot

Protected Phases 2 1 6 4

Permitted Phases

Actuated Green, G (s) 42.3 3.7 51.0 9.0

Effective Green, g (s) 42.3 3.7 51.0 9.0

Actuated g/C Ratio 0.60 0.05 0.73 0.13

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1994 94 2492 416

v/s Ratio Prot c0.39 c0.03 0.12 c0.03

v/s Ratio Perm

v/c Ratio 0.64 0.50 0.16 0.27

Uniform Delay, d1 8.9 32.3 2.9 27.5

Progression Factor 0.78 1.19 0.74 1.00

Incremental Delay, d2 1.4 1.5 0.1 0.1

Delay (s) 8.4 40.0 2.3 27.7

Level of Service A D A C

Approach Delay (s) 8.4 6.2 27.7

Approach LOS A A C

Intersection Summary

HCM Average Control Delay 9.7 HCM Level of Service A

HCM Volume to Capacity ratio 0.57

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 49.3% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 23 916 90 22 343 23 50 71 21 43 148 23

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 12 11 11 11 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 1.00 0.97 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1711 3366 1770 3357 1711 1729 1711 1760

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1711 3366 1770 3357 1711 1729 1711 1760

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 25 996 98 24 373 25 54 77 23 47 161 25

RTOR Reduction (vph) 0 4 0 0 3 0 0 8 0 0 0 0

Lane Group Flow (vph) 25 1090 0 24 395 0 54 92 0 47 186 0

Confl. Peds. (#/hr) 1 2 2 1 1 5 5 1

Confl. Bikes (#/hr) 2 1 4

Bus Blockages (#/hr) 0 0 0 0 4 0 0 0 0 0 0 0

Turn Type Prot Prot Split Split

Protected Phases 1 6 5 2 3 3 4 4

Permitted Phases

Actuated Green, G (s) 3.6 85.5 3.6 85.5 11.8 11.8 19.1 19.1

Effective Green, g (s) 3.6 85.5 3.6 85.5 11.8 11.8 19.1 19.1

Actuated g/C Ratio 0.03 0.61 0.03 0.61 0.08 0.08 0.14 0.14

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.0 2.5 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 44 2056 46 2050 144 146 233 240

v/s Ratio Prot c0.01 c0.32 0.01 0.12 0.03 c0.05 0.03 c0.11

v/s Ratio Perm

v/c Ratio 0.57 0.53 0.52 0.19 0.38 0.63 0.20 0.78

Uniform Delay, d1 67.4 15.7 67.3 12.0 60.6 62.0 53.7 58.4

Progression Factor 0.85 0.61 0.85 1.40 0.80 0.80 1.00 1.00

Incremental Delay, d2 10.7 0.8 7.9 0.2 0.6 6.0 0.2 13.2

Delay (s) 67.8 10.4 64.8 17.1 48.8 55.3 53.8 71.6

Level of Service E B E B D E D E

Approach Delay (s) 11.7 19.8 53.0 68.0

Approach LOS B B D E

Intersection Summary

HCM Average Control Delay 23.6 HCM Level of Service C

HCM Volume to Capacity ratio 0.58

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 54.4% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 2 4 4 115 3 4 1 131 110 8 305 1

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 4 4 125 3 4 1 142 120 9 332 1

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 560 614 332 560 554 202 333 262

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 560 614 332 560 554 202 333 262

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 99 99 99 71 99 99 100 99

cM capacity (veh/h) 432 404 710 430 437 839 1227 1302

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 11 133 263 341

Volume Left 2 125 1 9

Volume Right 4 4 120 1

cSH 496 437 1227 1302

Volume to Capacity 0.02 0.30 0.00 0.01

Queue Length 95th (ft) 2 32 0 1

Control Delay (s) 12.4 16.8 0.0 0.3

Lane LOS B C A A

Approach Delay (s) 12.4 16.8 0.0 0.3

Approach LOS B C

Intersection Summary

Average Delay 3.3

Intersection Capacity Utilization 42.0% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 2 135 104 182 342 2

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 147 113 198 372 2

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 797 373 374

vC1, stage 1 conf vol 373

vC2, stage 2 conf vol 424

vCu, unblocked vol 797 373 374

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s) 5.4

tF (s) 3.5 3.3 2.2

p0 queue free % 100 78 90

cM capacity (veh/h) 519 673 1185

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 149 311 374

Volume Left 2 113 0

Volume Right 147 0 2

cSH 670 1185 1700

Volume to Capacity 0.22 0.10 0.22

Queue Length 95th (ft) 21 8 0

Control Delay (s) 11.9 3.6 0.0

Lane LOS B A

Approach Delay (s) 11.9 3.6 0.0

Approach LOS B

Intersection Summary

Average Delay 3.5

Intersection Capacity Utilization 51.9% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 8 432 170 62 247 9 98 6 49 16 2 3

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 9 470 185 67 268 10 107 7 53 17 2 3

Pedestrians 1 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 280 654 988 994 562 954 1082 276

vC1, stage 1 conf vol 579 579 410 410

vC2, stage 2 conf vol 409 415 543 672

vCu, unblocked vol 280 654 988 994 562 954 1082 276

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s) 6.1 5.5 6.1 5.5

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 99 93 74 98 90 95 99 100

cM capacity (veh/h) 1280 933 410 409 526 356 348 761

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 9 654 67 278 166 23

Volume Left 9 0 67 0 107 17

Volume Right 0 185 0 10 53 3

cSH 1280 1700 933 1700 441 384

Volume to Capacity 0.01 0.38 0.07 0.16 0.38 0.06

Queue Length 95th (ft) 1 0 6 0 43 5

Control Delay (s) 7.8 0.0 9.2 0.0 18.0 15.0

Lane LOS A A C B

Approach Delay (s) 0.1 1.8 18.0 15.0

Approach LOS C B

Intersection Summary

Average Delay 3.4

Intersection Capacity Utilization 55.8% ICU Level of Service B

Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 145 471 284 298 24 121

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 158 512 309 324 26 132

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 1257

pX, platoon unblocked

vC, conflicting volume 670 1356 414

vC1, stage 1 conf vol 414

vC2, stage 2 conf vol 942

vCu, unblocked vol 670 1356 414

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s) 5.4

tF (s) 2.2 3.5 3.3

p0 queue free % 66 89 79

cM capacity (veh/h) 921 239 639

Direction, Lane # EB 1 WB 1 WB 2 NB 1

Volume Total 670 309 324 158

Volume Left 0 309 0 26

Volume Right 512 0 0 132

cSH 1700 921 1700 500

Volume to Capacity 0.39 0.34 0.19 0.32

Queue Length 95th (ft) 0 37 0 33

Control Delay (s) 0.0 10.9 0.0 15.5

Lane LOS B C

Approach Delay (s) 0.0 5.3 15.5

Approach LOS C

Intersection Summary

Average Delay 4.0

Intersection Capacity Utilization 71.2% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 14 79 34 56 357 11

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 15 86 37 61 388 12

Pedestrians 2

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 98 184 69

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 98 184 69

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 99 51 99

cM capacity (veh/h) 1495 797 992

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 101 98 400

Volume Left 15 0 388

Volume Right 0 61 12

cSH 1495 1700 802

Volume to Capacity 0.01 0.06 0.50

Queue Length 95th (ft) 1 0 71

Control Delay (s) 1.2 0.0 13.9

Lane LOS A B

Approach Delay (s) 1.2 0.0 13.9

Approach LOS B

Intersection Summary

Average Delay 9.5

Intersection Capacity Utilization 38.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 33 85 68 144 465 124

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 36 92 74 157 505 135

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 877 573 505

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 877 573 505

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 88 82 93

cM capacity (veh/h) 297 519 1059

Direction, Lane # EB 1 EB 2 NB 1 SB 1

Volume Total 36 92 230 640

Volume Left 36 0 74 0

Volume Right 0 92 0 135

cSH 297 519 1059 1700

Volume to Capacity 0.12 0.18 0.07 0.38

Queue Length 95th (ft) 10 16 6 0

Control Delay (s) 18.8 13.4 3.2 0.0

Lane LOS C B A

Approach Delay (s) 14.9 3.2 0.0

Approach LOS B

Intersection Summary

Average Delay 2.7

Intersection Capacity Utilization 56.7% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 1 4 0 78 2 46 1 66 104 104 170 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 11 12 12 12 12 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 0.98 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.86 1.00 0.85 1.00

Flt Protected 0.99 0.95 1.00 1.00 1.00 0.98

Satd. Flow (prot) 1842 1707 1553 1861 1551 1823

Flt Permitted 0.98 0.75 1.00 1.00 1.00 0.84

Satd. Flow (perm) 1831 1356 1553 1855 1551 1569

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 1 4 0 85 2 50 1 72 113 113 185 1

RTOR Reduction (vph) 0 0 0 0 20 0 0 0 83 0 0 0

Lane Group Flow (vph) 0 5 0 85 32 0 0 73 30 0 299 0

Confl. Peds. (#/hr) 3 1 1 3 3 5 5 3

Confl. Bikes (#/hr) 1 2 5

Turn Type Perm Perm Perm Perm Perm

Protected Phases 2 2 5 5

Permitted Phases 2 2 5 5 5

Actuated Green, G (s) 41.7 41.7 41.7 18.3 18.3 18.3

Effective Green, g (s) 41.7 41.7 41.7 18.3 18.3 18.3

Actuated g/C Ratio 0.60 0.60 0.60 0.26 0.26 0.26

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1091 808 925 485 405 410

v/s Ratio Prot 0.02

v/s Ratio Perm 0.00 c0.06 0.04 0.02 c0.19

v/c Ratio 0.00 0.11 0.03 0.15 0.07 0.73

Uniform Delay, d1 5.7 6.1 5.8 19.9 19.5 23.6

Progression Factor 1.00 0.24 0.10 1.00 1.00 1.01

Incremental Delay, d2 0.0 0.3 0.1 0.1 0.0 4.8

Delay (s) 5.7 1.7 0.7 19.9 19.5 28.7

Level of Service A A A B B C

Approach Delay (s) 5.7 1.3 19.7 28.7

Approach LOS A A B C

Intersection Summary

HCM Average Control Delay 19.9 HCM Level of Service B

HCM Volume to Capacity ratio 0.30

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 49.4% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 23 582 39 101 553 123 25 96 117 323 273 39

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 11 12 11 12 11 10 11 12 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 0.91 0.91

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.93 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.97 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 0.99

Satd. Flow (prot) 1770 3380 1770 3296 1711 1739 1426 1610 3185

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 0.99

Satd. Flow (perm) 1770 3380 1770 3296 1711 1739 1426 1610 3185

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 25 633 42 110 601 134 27 104 127 351 297 42

RTOR Reduction (vph) 0 3 0 0 11 0 0 0 112 0 6 0

Lane Group Flow (vph) 25 672 0 110 724 0 27 104 15 228 456 0

Confl. Peds. (#/hr) 10 18 18 10 2 26 26 2

Confl. Bikes (#/hr) 1 3 1

Turn Type Prot Prot Split Perm Split

Protected Phases 5 2 1 6 4 4 3 3

Permitted Phases 4

Actuated Green, G (s) 3.6 65.1 13.0 74.5 16.2 16.2 16.2 25.7 25.7

Effective Green, g (s) 3.6 65.1 13.0 74.5 16.2 16.2 16.2 25.7 25.7

Actuated g/C Ratio 0.03 0.46 0.09 0.53 0.12 0.12 0.12 0.18 0.18

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 46 1572 164 1754 198 201 165 296 585

v/s Ratio Prot 0.01 0.20 c0.06 c0.22 0.02 c0.06 0.14 c0.14

v/s Ratio Perm 0.01

v/c Ratio 0.54 0.43 0.67 0.41 0.14 0.52 0.09 0.77 0.78

Uniform Delay, d1 67.4 25.0 61.4 19.6 55.6 58.2 55.3 54.3 54.5

Progression Factor 1.32 0.27 1.44 0.29 1.00 1.00 1.00 0.99 1.00

Incremental Delay, d2 6.7 0.8 5.2 0.4 0.1 0.9 0.1 8.6 4.7

Delay (s) 95.8 7.7 93.7 6.2 55.7 59.2 55.4 62.3 59.0

Level of Service F A F A E E E E E

Approach Delay (s) 10.9 17.6 56.9 60.1

Approach LOS B B E E

Intersection Summary

HCM Average Control Delay 31.5 HCM Level of Service C

HCM Volume to Capacity ratio 0.52

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 57.6% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 22 86 165 63 59 8 16 209 15 4 474 101

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 24 93 179 68 64 9 17 227 16 4 515 110

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 297 141 261 629

Volume Left (vph) 24 68 17 4

Volume Right (vph) 179 9 16 110

Hadj (s) -0.31 0.09 0.01 -0.07

Departure Headway (s) 6.6 7.5 6.7 6.0

Degree Utilization, x 0.54 0.29 0.48 1.05

Capacity (veh/h) 519 445 508 591

Control Delay (s) 17.2 13.5 15.8 74.2

Approach Delay (s) 17.2 13.5 15.8 74.2

Approach LOS C B C F

Intersection Summary

Delay 43.5

HCM Level of Service E

Intersection Capacity Utilization 64.1% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 11 201 496 104 193 46

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 12 218 539 113 210 50

Pedestrians 4 5 2

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1432 244 264

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1432 244 264

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 86 72 58

cM capacity (veh/h) 86 789 1296

Direction, Lane # EB 1 EB 2 NB 1 SB 1

Volume Total 12 218 652 260

Volume Left 12 0 539 0

Volume Right 0 218 0 50

cSH 86 789 1296 1700

Volume to Capacity 0.14 0.28 0.42 0.15

Queue Length 95th (ft) 12 28 52 0

Control Delay (s) 53.6 11.3 8.8 0.0

Lane LOS F B A

Approach Delay (s) 13.5 8.8 0.0

Approach LOS B

Intersection Summary

Average Delay 7.7

Intersection Capacity Utilization 60.9% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

22: N 160th St & Greenwood Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 15 Synchro 7 -  Report

David Evans and Associates, Inc. Page 23

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 24 61 17 8 71 294 21 244 13 110 220 45

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 26 66 18 9 77 320 23 265 14 120 239 49

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 111 86 320 302 408

Volume Left (vph) 26 9 0 23 120

Volume Right (vph) 18 0 320 14 49

Hadj (s) -0.02 0.08 -0.67 0.02 0.02

Departure Headway (s) 7.2 7.1 6.3 6.4 6.2

Degree Utilization, x 0.22 0.17 0.56 0.54 0.70

Capacity (veh/h) 410 475 530 524 552

Control Delay (s) 12.3 10.3 15.7 16.5 22.1

Approach Delay (s) 12.3 14.6 16.5 22.1

Approach LOS B B C C

Intersection Summary

Delay 17.3

HCM Level of Service C

Intersection Capacity Utilization 58.0% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 9 128 5 38 292 20 8 129 14 49 407 22

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 11 11 11 12 11 11 12 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98 1.00 1.00

Flpb, ped/bikes 0.99 1.00 0.97 1.00 1.00 1.00 1.00 0.99 1.00

Frt 1.00 0.99 1.00 0.99 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1757 1849 1659 1779 1766 1801 1502 1761 1784

Flt Permitted 0.34 1.00 0.67 1.00 0.44 1.00 1.00 0.67 1.00

Satd. Flow (perm) 626 1849 1161 1779 816 1801 1502 1237 1784

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 10 139 5 41 317 22 9 140 15 53 442 24

RTOR Reduction (vph) 0 2 0 0 4 0 0 0 6 0 2 0

Lane Group Flow (vph) 10 142 0 41 335 0 9 140 9 53 464 0

Confl. Peds. (#/hr) 7 18 18 7 2 5 5 2

Confl. Bikes (#/hr) 2 1

Turn Type Perm Perm Perm Perm Perm

Protected Phases 4 4 2 2

Permitted Phases 4 4 2 2 2

Actuated Green, G (s) 18.0 18.0 18.0 18.0 42.0 42.0 42.0 42.0 42.0

Effective Green, g (s) 18.0 18.0 18.0 18.0 42.0 42.0 42.0 42.0 42.0

Actuated g/C Ratio 0.26 0.26 0.26 0.26 0.60 0.60 0.60 0.60 0.60

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 161 475 299 457 490 1081 901 742 1070

v/s Ratio Prot 0.08 c0.19 0.08 c0.26

v/s Ratio Perm 0.02 0.04 0.01 0.01 0.04

v/c Ratio 0.06 0.30 0.14 0.73 0.02 0.13 0.01 0.07 0.43

Uniform Delay, d1 19.6 20.9 20.0 23.8 5.7 6.1 5.6 5.9 7.6

Progression Factor 1.00 1.00 0.68 0.86 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.1 0.1 4.2 0.1 0.2 0.0 0.2 1.3

Delay (s) 19.7 21.0 13.7 24.7 5.7 6.3 5.7 6.0 8.9

Level of Service B C B C A A A A A

Approach Delay (s) 21.0 23.5 6.2 8.6

Approach LOS C C A A

Intersection Summary

HCM Average Control Delay 14.5 HCM Level of Service B

HCM Volume to Capacity ratio 0.52

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 64.4% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 2 39 7 133 41 8 15 4 216 3 344 21

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00 1.00 0.95 0.95 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.86 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 0.97 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 1676 1425 1513 1551 1393 1589 1362 1354 1593 3185 1392

Flt Permitted 0.95 1.00 1.00 0.95 0.97 1.00 0.53 1.00 1.00 0.68 1.00 1.00

Satd. Flow (perm) 1593 1676 1425 1513 1551 1393 886 1362 1354 1134 3185 1392

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 2 42 8 145 45 9 16 4 235 3 374 23

RTOR Reduction (vph) 0 0 8 0 0 0 0 30 31 0 0 6

Lane Group Flow (vph) 2 42 0 94 96 9 16 89 89 3 374 17

Confl. Peds. (#/hr) 5 5 1 1

Turn Type Split Perm Split Free Perm Prot Perm Perm

Protected Phases 8 8 7 7 2 2 6

Permitted Phases 8 Free 2 6 6

Actuated Green, G (s) 8.2 8.2 8.2 13.2 13.2 140.0 103.6 103.6 103.6 103.6 103.6 103.6

Effective Green, g (s) 8.2 8.2 8.2 13.2 13.2 140.0 103.6 103.6 103.6 103.6 103.6 103.6

Actuated g/C Ratio 0.06 0.06 0.06 0.09 0.09 1.00 0.74 0.74 0.74 0.74 0.74 0.74

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.5 3.5 3.5 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 93 98 83 143 146 1393 656 1008 1002 839 2357 1030

v/s Ratio Prot 0.00 c0.03 c0.06 0.06 0.07 0.07 c0.12

v/s Ratio Perm 0.00 0.01 0.02 0.00 0.01

v/c Ratio 0.02 0.43 0.01 0.66 0.66 0.01 0.02 0.09 0.09 0.00 0.16 0.02

Uniform Delay, d1 62.1 63.6 62.1 61.2 61.2 0.0 4.8 5.1 5.1 4.7 5.4 4.8

Progression Factor 1.00 1.00 1.00 0.39 0.39 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 3.5 0.0 7.9 7.7 0.0 0.1 0.2 0.2 0.0 0.1 0.0

Delay (s) 62.2 67.2 62.1 31.5 31.4 0.0 4.9 5.2 5.2 4.8 5.5 4.8

Level of Service E E E C C A A A A A A A

Approach Delay (s) 66.2 30.1 5.2 5.5

Approach LOS E C A A

Intersection Summary

HCM Average Control Delay 14.3 HCM Level of Service B

HCM Volume to Capacity ratio 0.23

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 41.1% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 245 185 4 196 103 114 6 415 164 190 978 304

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.96 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 1856 1764 1863 1583 1769 3375 1770 3378

Flt Permitted 0.45 1.00 0.32 1.00 1.00 0.16 1.00 0.30 1.00

Satd. Flow (perm) 838 1856 603 1863 1583 306 3375 553 3378

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 266 201 4 213 112 124 7 451 178 207 1063 330

RTOR Reduction (vph) 0 1 0 0 0 109 0 30 0 0 17 0

Lane Group Flow (vph) 266 204 0 213 112 15 7 599 0 207 1376 0

Confl. Peds. (#/hr) 9 9 6 1 1 6

Turn Type pm+pt pm+pt Perm pm+pt pm+pt

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 8 2 6

Actuated Green, G (s) 39.6 19.5 33.6 16.5 16.5 60.7 59.7 89.9 84.4

Effective Green, g (s) 39.6 19.5 33.6 16.5 16.5 60.7 59.7 89.9 84.4

Actuated g/C Ratio 0.28 0.14 0.24 0.12 0.12 0.43 0.43 0.64 0.60

Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 1.0 3.0 1.0 3.0

Lane Grp Cap (vph) 371 259 287 220 187 143 1439 579 2036

v/s Ratio Prot c0.10 c0.11 0.09 0.06 0.00 0.18 c0.07 c0.41

v/s Ratio Perm 0.10 0.09 0.01 0.02 0.16

v/c Ratio 0.72 0.79 0.74 0.51 0.08 0.05 0.42 0.36 0.68

Uniform Delay, d1 42.6 58.3 46.3 57.9 55.0 22.8 28.0 11.8 18.6

Progression Factor 1.00 1.00 0.46 0.58 1.17 1.00 1.00 1.00 1.00

Incremental Delay, d2 5.4 13.6 8.3 0.6 0.1 0.1 0.9 1.7 1.8

Delay (s) 48.0 71.8 29.6 34.4 64.2 22.9 28.9 13.5 20.5

Level of Service D E C C E C C B C

Approach Delay (s) 58.4 40.3 28.8 19.5

Approach LOS E D C B

Intersection Summary

HCM Average Control Delay 30.2 HCM Level of Service C

HCM Volume to Capacity ratio 0.72

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 78.6% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 275 541 67 2 876 202 285 269 314 33 131 280

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.1 5.5 5.5 5.5 5.1 5.1 5.5 5.1 5.1 5.5

Lane Util. Factor 1.00 0.95 1.00 0.95 0.91 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 1.00 0.99 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 0.97 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 1.00 0.95 0.99 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3539 1533 3439 1610 3343 1560 1770 1863 1583

Flt Permitted 0.10 1.00 1.00 0.95 0.95 0.99 1.00 0.95 1.00 1.00

Satd. Flow (perm) 190 3539 1533 3283 1610 3343 1560 1770 1863 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 299 588 73 2 952 220 310 292 341 36 142 304

RTOR Reduction (vph) 0 0 29 0 15 0 0 0 133 0 0 178

Lane Group Flow (vph) 299 588 44 0 1159 0 195 407 208 36 142 126

Confl. Peds. (#/hr) 5 5 2 2

Turn Type pm+pt Perm Perm Split custom Split custom

Protected Phases 5 2 6 4 4 3 3

Permitted Phases 2 2 6 2 6

Actuated Green, G (s) 77.5 77.1 77.1 52.4 20.6 20.6 77.1 13.3 13.3 52.4

Effective Green, g (s) 77.5 77.1 77.1 52.4 20.6 20.6 77.1 13.3 13.3 52.4

Actuated g/C Ratio 0.61 0.61 0.61 0.41 0.16 0.16 0.61 0.10 0.10 0.41

Clearance Time (s) 5.1 5.5 5.5 5.5 5.1 5.1 5.5 5.1 5.1 5.5

Vehicle Extension (s) 3.0 3.5 3.5 3.0 3.0 3.0 3.5 3.0 3.0 3.0

Lane Grp Cap (vph) 361 2154 933 1358 262 544 949 186 196 655

v/s Ratio Prot c0.13 0.17 0.12 c0.12 0.02 c0.08

v/s Ratio Perm c0.38 0.03 0.35 0.13 0.08

v/c Ratio 0.83 0.27 0.05 0.85 0.74 0.75 0.22 0.19 0.72 0.19

Uniform Delay, d1 38.9 11.6 10.0 33.7 50.5 50.6 11.2 51.8 54.9 23.7

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 14.4 0.1 0.0 5.4 10.9 5.6 0.1 0.5 12.5 0.1

Delay (s) 53.4 11.7 10.0 39.1 61.4 56.2 11.3 52.3 67.4 23.8

Level of Service D B B D E E B D E C

Approach Delay (s) 24.6 39.1 41.0 38.8

Approach LOS C D D D

Intersection Summary

HCM Average Control Delay 35.7 HCM Level of Service D

HCM Volume to Capacity ratio 0.79

Actuated Cycle Length (s) 126.7 Sum of lost time (s) 15.3

Intersection Capacity Utilization 82.6% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Sign Control Stop Stop Stop

Volume (vph) 1 41 48 28 21 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 45 52 30 23 0

Direction, Lane # EB 1 NB 1 SB 1

Volume Total (vph) 46 83 23

Volume Left (vph) 1 52 0

Volume Right (vph) 45 0 0

Hadj (s) -0.55 0.16 0.03

Departure Headway (s) 3.6 4.2 4.1

Degree Utilization, x 0.05 0.10 0.03

Capacity (veh/h) 971 843 860

Control Delay (s) 6.8 7.6 7.2

Approach Delay (s) 6.8 7.6 7.2

Approach LOS A A A

Intersection Summary

Delay 7.3

HCM Level of Service A

Intersection Capacity Utilization 21.4% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 7 5 0 0 1 50 1 25 0 37 11 6

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 8 5 0 0 1 54 1 27 0 40 12 7

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 13 55 28 59

Volume Left (vph) 8 0 1 40

Volume Right (vph) 0 54 0 7

Hadj (s) 0.15 -0.55 0.04 0.10

Departure Headway (s) 4.3 3.6 4.1 4.2

Degree Utilization, x 0.02 0.05 0.03 0.07

Capacity (veh/h) 815 985 843 845

Control Delay (s) 7.4 6.8 7.3 7.5

Approach Delay (s) 7.4 6.8 7.3 7.5

Approach LOS A A A A

Intersection Summary

Delay 7.2

HCM Level of Service A

Intersection Capacity Utilization 23.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 0 3 2 0 7 1 71 0 23 41 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 0 3 2 0 8 1 77 0 25 45 0

Pedestrians 3

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 182 174 48 180 174 77 45 77

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 182 174 48 180 174 77 45 77

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 100 100 100 100 99 100 98

cM capacity (veh/h) 764 707 1019 767 707 984 1564 1521

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 4 10 78 70

Volume Left 1 2 1 25

Volume Right 3 8 0 0

cSH 940 926 1564 1521

Volume to Capacity 0.00 0.01 0.00 0.02

Queue Length 95th (ft) 0 1 0 1

Control Delay (s) 8.8 8.9 0.1 2.7

Lane LOS A A A A

Approach Delay (s) 8.8 8.9 0.1 2.7

Approach LOS A A

Intersection Summary

Average Delay 2.0

Intersection Capacity Utilization 21.0% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 144 4 5 9 7 15 9 162 1 12 300 311

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 5.0 5.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.94 1.00 1.00 1.00 0.92

Flt Protected 0.95 0.99 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 1718 1756 3536 1770 3231

Flt Permitted 0.76 0.93 0.40 1.00 0.95 1.00

Satd. Flow (perm) 1403 1617 738 3536 1770 3231

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 157 4 5 10 8 16 10 176 1 13 326 338

RTOR Reduction (vph) 0 1 0 0 13 0 0 0 0 0 74 0

Lane Group Flow (vph) 0 165 0 0 21 0 10 177 0 13 590 0

Confl. Peds. (#/hr) 2 2 4 2 2 4

Turn Type Perm Perm Perm Prot

Protected Phases 8 8 6 5 5 6

Permitted Phases 8 8 6

Actuated Green, G (s) 23.6 23.6 94.0 94.0 9.4 107.4

Effective Green, g (s) 23.6 23.6 94.0 94.0 9.4 107.4

Actuated g/C Ratio 0.17 0.17 0.67 0.67 0.07 0.77

Clearance Time (s) 4.0 4.0 5.0 5.0 4.0

Vehicle Extension (s) 3.5 3.5 2.5 2.5 2.0

Lane Grp Cap (vph) 237 273 496 2374 119 2479

v/s Ratio Prot 0.05 0.01 c0.18

v/s Ratio Perm c0.12 0.01 0.01

v/c Ratio 0.70 0.08 0.02 0.07 0.11 0.24

Uniform Delay, d1 54.8 49.0 7.7 8.0 61.4 4.6

Progression Factor 1.00 1.00 0.84 0.82 1.38 0.16

Incremental Delay, d2 8.9 0.1 0.1 0.1 0.1 0.0

Delay (s) 63.7 49.2 6.5 6.6 85.1 0.8

Level of Service E D A A F A

Approach Delay (s) 63.7 49.2 6.6 2.4

Approach LOS E D A A

Intersection Summary

HCM Average Control Delay 14.2 HCM Level of Service B

HCM Volume to Capacity ratio 0.32

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 40.3% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 6 18 88 12 7 2 49 60 14 87 1

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 7 20 96 13 8 2 53 65 15 95 1

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 131

pX, platoon unblocked 0.99 0.99 0.99 0.99 0.99 0.99

vC, conflicting volume 230 248 96 240 216 86 96 118

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 214 233 96 224 200 68 96 101

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 99 98 86 98 99 100 99

cM capacity (veh/h) 711 651 959 696 679 983 1498 1473

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 26 116 121 111

Volume Left 0 96 2 15

Volume Right 20 8 65 1

cSH 858 707 1498 1473

Volume to Capacity 0.03 0.16 0.00 0.01

Queue Length 95th (ft) 2 15 0 1

Control Delay (s) 9.3 11.1 0.1 1.1

Lane LOS A B A A

Approach Delay (s) 9.3 11.1 0.1 1.1

Approach LOS A B

Intersection Summary

Average Delay 4.5

Intersection Capacity Utilization 31.3% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 12 4 4 5 4 11 15 73 9 8 48 24

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 13 4 4 5 4 12 16 79 10 9 52 26

Pedestrians 2

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 214 204 67 208 212 84 78 89

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 214 204 67 208 212 84 78 89

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 98 99 100 99 99 99 99 99

cM capacity (veh/h) 721 681 995 732 674 975 1520 1506

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 22 22 105 87

Volume Left 13 5 16 9

Volume Right 4 12 10 26

cSH 754 832 1520 1506

Volume to Capacity 0.03 0.03 0.01 0.01

Queue Length 95th (ft) 2 2 1 0

Control Delay (s) 9.9 9.4 1.2 0.8

Lane LOS A A A A

Approach Delay (s) 9.9 9.4 1.2 0.8

Approach LOS A A

Intersection Summary

Average Delay 2.6

Intersection Capacity Utilization 18.6% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 57 609 0 1 592 60 1 0 8 94 1 111

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.6 4.6 4.6 4.6 5.5 5.5 5.5

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.99 0.88 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1769 3539 1770 3484 1609 1768 1564

Flt Permitted 0.23 1.00 0.26 1.00 0.99 0.75 1.00

Satd. Flow (perm) 421 3539 478 3484 1599 1398 1564

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 62 662 0 1 643 65 1 0 9 102 1 121

RTOR Reduction (vph) 0 0 0 0 14 0 0 4 0 0 53 0

Lane Group Flow (vph) 62 662 0 1 694 0 0 6 0 102 69 0

Confl. Peds. (#/hr) 1 1 2 1 1 2

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 20.4 20.4 20.4 20.4 39.5 39.5 39.5

Effective Green, g (s) 20.4 20.4 20.4 20.4 39.5 39.5 39.5

Actuated g/C Ratio 0.29 0.29 0.29 0.29 0.56 0.56 0.56

Clearance Time (s) 4.6 4.6 4.6 4.6 5.5 5.5 5.5

Vehicle Extension (s) 3.5 3.5 3.5 3.5 4.0 4.0 4.0

Lane Grp Cap (vph) 123 1031 139 1015 902 789 883

v/s Ratio Prot 0.19 c0.20 0.04

v/s Ratio Perm 0.15 0.00 0.00 c0.07

v/c Ratio 0.50 0.64 0.01 0.68 0.01 0.13 0.08

Uniform Delay, d1 20.6 21.6 17.6 21.9 6.7 7.2 7.0

Progression Factor 0.83 0.83 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 2.9 1.1 0.0 2.0 0.0 0.3 0.2

Delay (s) 19.9 19.1 17.6 23.9 6.7 7.5 7.1

Level of Service B B B C A A A

Approach Delay (s) 19.1 23.9 6.7 7.3

Approach LOS B C A A

Intersection Summary

HCM Average Control Delay 19.5 HCM Level of Service B

HCM Volume to Capacity ratio 0.32

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.1

Intersection Capacity Utilization 58.2% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 35 395 147 145 450 83 131 201 80 195 368 27

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.96 1.00 0.98 1.00 0.96 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 3383 1770 3457 1770 3388 1770 3498

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1770 3383 1770 3457 1770 3388 1770 3498

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 38 429 160 158 489 90 142 218 87 212 400 29

RTOR Reduction (vph) 0 54 0 0 19 0 0 62 0 0 7 0

Lane Group Flow (vph) 38 535 0 158 560 0 142 243 0 212 422 0

Confl. Peds. (#/hr) 1 1 9 9

Turn Type Prot Prot Prot Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases

Actuated Green, G (s) 2.4 17.1 9.9 24.6 8.8 15.5 11.5 18.2

Effective Green, g (s) 2.4 17.1 9.9 24.6 8.8 15.5 11.5 18.2

Actuated g/C Ratio 0.03 0.24 0.14 0.35 0.13 0.22 0.16 0.26

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 61 826 250 1215 223 750 291 909

v/s Ratio Prot 0.02 c0.16 c0.09 0.16 0.08 0.07 c0.12 c0.12

v/s Ratio Perm

v/c Ratio 0.62 0.65 0.63 0.46 0.64 0.32 0.73 0.46

Uniform Delay, d1 33.4 23.7 28.3 17.6 29.1 22.9 27.8 21.8

Progression Factor 1.00 1.00 1.44 0.26 1.07 0.94 1.00 1.00

Incremental Delay, d2 18.1 1.8 4.8 0.3 5.8 1.1 8.8 1.7

Delay (s) 51.5 25.5 45.7 4.8 37.1 22.6 36.6 23.5

Level of Service D C D A D C D C

Approach Delay (s) 27.1 13.6 27.2 27.8

Approach LOS C B C C

Intersection Summary

HCM Average Control Delay 23.2 HCM Level of Service C

HCM Volume to Capacity ratio 0.62

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 57.6% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 0 0 430 0 0 0 0 0 1028 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3

Lane Util. Factor 0.95 0.95

Frt 1.00 1.00

Flt Protected 1.00 1.00

Satd. Flow (prot) 3539 3539

Flt Permitted 1.00 1.00

Satd. Flow (perm) 3539 3539

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 0 0 0 467 0 0 0 0 0 1117 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 0 0 0 467 0 0 0 0 0 1117 0

Turn Type

Protected Phases 6 4

Permitted Phases

Actuated Green, G (s) 69.0 60.4

Effective Green, g (s) 69.0 60.4

Actuated g/C Ratio 0.49 0.43

Clearance Time (s) 5.3 5.3

Vehicle Extension (s) 5.0 5.0

Lane Grp Cap (vph) 1744 1527

v/s Ratio Prot c0.13 c0.32

v/s Ratio Perm

v/c Ratio 0.27 0.73

Uniform Delay, d1 20.7 33.1

Progression Factor 0.65 1.00

Incremental Delay, d2 0.4 2.2

Delay (s) 13.8 35.3

Level of Service B D

Approach Delay (s) 0.0 13.8 0.0 35.3

Approach LOS A B A D

Intersection Summary

HCM Average Control Delay 29.0 HCM Level of Service C

HCM Volume to Capacity ratio 0.48

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.6

Intersection Capacity Utilization 47.3% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 0 526 0 0 1047 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3

Lane Util. Factor 0.95 0.97

Frt 1.00 1.00

Flt Protected 1.00 0.95

Satd. Flow (prot) 3539 3433

Flt Permitted 1.00 0.95

Satd. Flow (perm) 3539 3433

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 572 0 0 1138 0

RTOR Reduction (vph) 0 0 0 0 155 0

Lane Group Flow (vph) 0 572 0 0 983 0

Turn Type

Protected Phases 2 4

Permitted Phases

Actuated Green, G (s) 75.4 54.0

Effective Green, g (s) 75.4 54.0

Actuated g/C Ratio 0.54 0.39

Clearance Time (s) 5.3 5.3

Vehicle Extension (s) 5.0 5.0

Lane Grp Cap (vph) 1906 1324

v/s Ratio Prot c0.16 c0.29

v/s Ratio Perm

v/c Ratio 0.30 0.74

Uniform Delay, d1 17.8 37.0

Progression Factor 0.54 0.07

Incremental Delay, d2 0.4 2.4

Delay (s) 10.0 4.9

Level of Service B A

Approach Delay (s) 10.0 0.0 4.9

Approach LOS B A A

Intersection Summary

HCM Average Control Delay 6.6 HCM Level of Service A

HCM Volume to Capacity ratio 0.48

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.6

Intersection Capacity Utilization 53.2% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 9 1432 134 148 773 51 26 47 160 182 285 45

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.6 5.3 4.6 5.3 4.6 5.0 5.0 4.6 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3486 1770 3502 1770 1803 1562 1770 1863 1560

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3486 1770 3502 1770 1803 1562 1770 1863 1560

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 10 1557 146 161 840 55 28 51 174 198 310 49

RTOR Reduction (vph) 0 5 0 0 3 0 0 0 85 0 0 22

Lane Group Flow (vph) 10 1698 0 161 892 0 28 51 89 198 310 27

Confl. Peds. (#/hr) 1 2 2 1 2 1 1 2

Bus Blockages (#/hr) 0 0 0 0 0 0 0 8 0 0 0 0

Turn Type Prot Prot Prot Perm Prot Perm

Protected Phases 5 2 1 6 3 8 7 4

Permitted Phases 8 4

Actuated Green, G (s) 1.4 63.5 21.1 83.2 3.8 21.5 21.5 14.4 32.1 32.1

Effective Green, g (s) 1.4 63.5 21.1 83.2 3.8 21.5 21.5 14.4 32.1 32.1

Actuated g/C Ratio 0.01 0.45 0.15 0.59 0.03 0.15 0.15 0.10 0.23 0.23

Clearance Time (s) 4.6 5.3 4.6 5.3 4.6 5.0 5.0 4.6 5.0 5.0

Vehicle Extension (s) 2.5 5.0 2.5 5.0 2.5 5.0 5.0 3.0 5.0 5.0

Lane Grp Cap (vph) 18 1581 267 2081 48 277 240 182 427 358

v/s Ratio Prot 0.01 c0.49 c0.09 0.25 0.02 0.03 c0.11 c0.17

v/s Ratio Perm 0.06 0.02

v/c Ratio 0.56 1.07 0.60 0.43 0.58 0.18 0.37 1.09 0.73 0.07

Uniform Delay, d1 69.0 38.2 55.5 15.5 67.3 51.6 53.2 62.8 49.9 42.3

Progression Factor 1.25 0.65 0.97 0.84 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 24.4 44.6 3.1 0.6 14.1 0.7 2.0 92.1 7.4 0.2

Delay (s) 111.0 69.4 56.7 13.6 81.4 52.3 55.2 154.9 57.3 42.5

Level of Service F E E B F D E F E D

Approach Delay (s) 69.7 20.2 57.5 90.7

Approach LOS E C E F

Intersection Summary

HCM Average Control Delay 57.5 HCM Level of Service E

HCM Volume to Capacity ratio 0.91

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 14.5

Intersection Capacity Utilization 86.3% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 0 1112 884 0 285 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3 5.0

Lane Util. Factor 0.95 0.95 0.97

Frpb, ped/bikes 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 1.00 1.00

Flt Protected 1.00 1.00 0.95

Satd. Flow (prot) 3539 3539 3433

Flt Permitted 1.00 1.00 0.95

Satd. Flow (perm) 3539 3539 3433

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 1209 961 0 310 0

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 0 1209 961 0 310 0

Confl. Peds. (#/hr) 1

Turn Type

Protected Phases 2 6 4

Permitted Phases

Actuated Green, G (s) 48.0 48.0 11.7

Effective Green, g (s) 48.0 48.0 11.7

Actuated g/C Ratio 0.69 0.69 0.17

Clearance Time (s) 5.3 5.3 5.0

Vehicle Extension (s) 5.0 5.0 3.0

Lane Grp Cap (vph) 2427 2427 574

v/s Ratio Prot c0.34 0.27 c0.09

v/s Ratio Perm

v/c Ratio 0.50 0.40 0.54

Uniform Delay, d1 5.3 4.7 26.7

Progression Factor 0.80 1.00 1.00

Incremental Delay, d2 0.2 0.5 1.0

Delay (s) 4.4 5.2 27.7

Level of Service A A C

Approach Delay (s) 4.4 5.2 27.7

Approach LOS A A C

Intersection Summary

HCM Average Control Delay 7.6 HCM Level of Service A

HCM Volume to Capacity ratio 0.51

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.3

Intersection Capacity Utilization 47.5% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 31 53 13 606 1743 41

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 34 58 14 659 1895 45

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 2252 947 1939

vC1, stage 1 conf vol 1895

vC2, stage 2 conf vol 358

vCu, unblocked vol 2252 947 1939

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s) 5.8

tF (s) 3.5 3.3 2.2

p0 queue free % 67 78 95

cM capacity (veh/h) 101 262 299

Direction, Lane # EB 1 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3

Volume Total 91 14 329 329 947 947 45

Volume Left 34 14 0 0 0 0 0

Volume Right 58 0 0 0 0 0 45

cSH 165 299 1700 1700 1700 1700 1700

Volume to Capacity 0.55 0.05 0.19 0.19 0.56 0.56 0.03

Queue Length 95th (ft) 71 4 0 0 0 0 0

Control Delay (s) 51.2 17.6 0.0 0.0 0.0 0.0 0.0

Lane LOS F C

Approach Delay (s) 51.2 0.4 0.0

Approach LOS F

Intersection Summary

Average Delay 1.8

Intersection Capacity Utilization 59.8% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 146 354 73 180 144 76 15 349 111 126 1366 195

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 11 11 11 11 11 11 13 15 11 13

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.98 1.00 1.00 0.97 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3434 1711 3421 1508 1711 3421 1588 1947 3421 1583

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3434 1711 3421 1508 1711 3421 1588 1947 3421 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 159 385 79 196 157 83 16 379 121 137 1485 212

RTOR Reduction (vph) 0 13 0 0 0 69 0 0 66 0 0 42

Lane Group Flow (vph) 159 451 0 196 157 14 16 379 55 137 1485 170

Confl. Peds. (#/hr) 2 9 9 2 12 12 12 12

Turn Type Prot Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 16.2 22.7 17.6 24.1 24.1 2.8 63.7 63.7 14.0 74.9 74.9

Effective Green, g (s) 16.2 22.7 17.6 24.1 24.1 2.8 63.7 63.7 14.0 74.9 74.9

Actuated g/C Ratio 0.12 0.16 0.13 0.17 0.17 0.02 0.46 0.46 0.10 0.54 0.54

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 3.0 2.0 2.0 2.5 3.5 3.5 2.5 3.5 3.5

Lane Grp Cap (vph) 205 557 215 589 260 34 1557 723 195 1830 847

v/s Ratio Prot 0.09 c0.13 c0.11 0.05 0.01 0.11 c0.07 c0.43

v/s Ratio Perm 0.01 0.03 0.11

v/c Ratio 0.78 0.81 0.91 0.27 0.05 0.47 0.24 0.08 0.70 0.81 0.20

Uniform Delay, d1 60.1 56.6 60.4 50.3 48.4 67.9 23.4 21.5 61.0 26.7 17.0

Progression Factor 0.99 0.99 0.63 0.90 2.60 1.06 0.78 0.39 1.00 1.00 1.00

Incremental Delay, d2 15.3 8.0 37.5 0.1 0.0 7.2 0.4 0.2 10.1 4.0 0.5

Delay (s) 74.6 63.8 75.6 45.3 125.8 78.9 18.6 8.5 71.1 30.8 17.5

Level of Service E E E D F E B A E C B

Approach Delay (s) 66.6 74.2 18.1 32.3

Approach LOS E E B C

Intersection Summary

HCM Average Control Delay 41.8 HCM Level of Service D

HCM Volume to Capacity ratio 0.84

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 22.0

Intersection Capacity Utilization 85.6% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR WBR2 NBL2 NBL NBT NBR SBL

Lane Configurations

Volume (vph) 69 343 640 113 187 36 18 213 31 402 43 51

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00

Frt 1.00 1.00 0.85 1.00 0.97 1.00 1.00 0.85 1.00

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Satd. Flow (prot) 1593 3185 1425 1593 3078 1593 3185 1425 1593

Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Satd. Flow (perm) 1593 3185 1425 1593 3078 1593 3185 1425 1593

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 75 373 696 123 203 39 20 232 34 437 47 55

RTOR Reduction (vph) 0 0 123 0 4 0 0 0 0 0 26 0

Lane Group Flow (vph) 75 373 573 123 258 0 0 0 266 437 21 55

Turn Type Prot Perm Prot Prot Prot Perm Prot

Protected Phases 7 4 3 8 5 5 2 1

Permitted Phases 4 2

Actuated Green, G (s) 10.6 39.0 39.0 8.0 36.4 16.0 63.7 63.7 7.3

Effective Green, g (s) 10.6 39.0 39.0 8.0 36.4 16.0 63.7 63.7 7.3

Actuated g/C Ratio 0.08 0.28 0.28 0.06 0.26 0.11 0.46 0.46 0.05

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 2.0 6.0 6.0 2.0

Lane Grp Cap (vph) 121 887 397 91 800 182 1449 648 83

v/s Ratio Prot 0.05 0.12 c0.08 0.08 c0.17 0.14 0.03

v/s Ratio Perm c0.40 0.02

v/c Ratio 0.62 0.42 1.44 1.35 0.32 1.46 0.30 0.03 0.66

Uniform Delay, d1 62.7 41.3 50.5 66.0 41.8 62.0 24.1 21.1 65.1

Progression Factor 1.11 0.80 0.73 0.98 1.02 0.88 0.77 1.39 1.14

Incremental Delay, d2 8.6 0.3 212.1 213.5 0.2 233.7 0.5 0.1 11.3

Delay (s) 78.1 33.2 249.2 278.3 42.9 288.0 19.0 29.4 85.9

Level of Service E C F F D F B C F

Approach Delay (s) 167.6 118.1 115.1

Approach LOS F F F

Intersection Summary

HCM Average Control Delay 150.0 HCM Level of Service F

HCM Volume to Capacity ratio 1.37

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 22.0

Intersection Capacity Utilization 110.7% ICU Level of Service H

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBT SBR SBR2 SER2

Lane Configurations

Volume (vph) 1484 76 7 0

Ideal Flow (vphpl) 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0

Lane Util. Factor 0.95 1.00

Frt 1.00 0.85

Flt Protected 1.00 1.00

Satd. Flow (prot) 3185 1425

Flt Permitted 1.00 1.00

Satd. Flow (perm) 3185 1425

Peak-hour factor, PHF 0.92 0.92 0.92 0.92

Adj. Flow (vph) 1613 83 8 0

RTOR Reduction (vph) 0 2 0 0

Lane Group Flow (vph) 1613 89 0 0

Turn Type Prot custom

Protected Phases 6 6

Permitted Phases 4

Actuated Green, G (s) 55.0 55.0

Effective Green, g (s) 55.0 55.0

Actuated g/C Ratio 0.39 0.39

Clearance Time (s) 5.0 5.0

Vehicle Extension (s) 4.0 4.0

Lane Grp Cap (vph) 1251 560

v/s Ratio Prot c0.51 0.06

v/s Ratio Perm

v/c Ratio 1.29 0.16

Uniform Delay, d1 42.5 27.5

Progression Factor 0.85 0.69

Incremental Delay, d2 135.0 0.5

Delay (s) 171.0 19.5

Level of Service F B

Approach Delay (s) 160.5

Approach LOS F

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 34 266 59 354 207 197 15 522 123 304 1813 36

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 6.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 0.97 0.95 1.00 1.00 0.95 1.00 0.97 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.97 1.00 1.00 0.98 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 2975 3090 3079 1387 1593 3079 1395 3090 3079 1403

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1593 2975 3090 3079 1387 1593 3079 1395 3090 3079 1403

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 37 289 64 385 225 214 16 567 134 330 1971 39

RTOR Reduction (vph) 0 14 0 0 0 169 0 0 57 0 0 17

Lane Group Flow (vph) 37 339 0 385 225 45 16 567 77 330 1971 22

Confl. Peds. (#/hr) 12 18 18 12 2 9 9 2

Turn Type Prot Prot Perm Prot pm+ov Prot Perm

Protected Phases 7 4 3 8 5 2 3 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 5.6 23.0 12.0 29.4 29.4 2.4 64.6 76.6 18.4 80.6 80.6

Effective Green, g (s) 5.6 23.0 12.0 29.4 29.4 2.4 64.6 76.6 18.4 80.6 80.6

Actuated g/C Ratio 0.04 0.16 0.09 0.21 0.21 0.02 0.46 0.55 0.13 0.58 0.58

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 6.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.5 3.5 3.5 1.5 4.0 3.5 1.5 4.0 4.0

Lane Grp Cap (vph) 64 489 265 647 291 27 1421 763 406 1773 808

v/s Ratio Prot 0.02 c0.11 c0.12 0.07 0.01 0.18 0.01 c0.11 c0.64

v/s Ratio Perm 0.03 0.05 0.02

v/c Ratio 0.58 0.69 1.45 0.35 0.15 0.59 0.40 0.10 0.81 1.11 0.03

Uniform Delay, d1 66.0 55.2 64.0 47.1 45.2 68.3 24.9 15.2 59.1 29.7 12.8

Progression Factor 0.98 0.90 0.62 0.72 1.93 1.16 0.77 1.47 1.31 0.50 0.26

Incremental Delay, d2 12.0 4.2 223.4 0.4 0.3 20.6 0.8 0.1 1.1 51.1 0.0

Delay (s) 76.6 53.8 263.3 34.4 87.4 99.7 19.9 22.3 78.8 65.9 3.4

Level of Service E D F C F F B C E E A

Approach Delay (s) 56.0 155.1 22.1 66.7

Approach LOS E F C E

Intersection Summary

HCM Average Control Delay 75.3 HCM Level of Service E

HCM Volume to Capacity ratio 1.08

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 22.0

Intersection Capacity Utilization 106.5% ICU Level of Service G

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 91 26 137 13 49 4 173 625 6 11 2025 257

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 4.0 6.0 4.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 0.97 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.98 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.87 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1587 1393 1590 1601 3090 3079 1351 1593 3079 1394

Flt Permitted 0.57 1.00 0.38 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 954 1393 640 1601 3090 3079 1351 1593 3079 1394

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 99 28 149 14 53 4 188 679 7 12 2201 279

RTOR Reduction (vph) 0 105 0 0 3 0 0 0 2 0 0 55

Lane Group Flow (vph) 99 72 0 14 54 0 188 679 5 12 2201 224

Confl. Peds. (#/hr) 5 5 5 5 4 6 6 4

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 19.1 14.5 13.1 11.5 7.0 101.2 101.2 2.7 96.9 96.9

Effective Green, g (s) 19.1 14.5 13.1 11.5 7.0 101.2 101.2 2.7 96.9 96.9

Actuated g/C Ratio 0.14 0.10 0.09 0.08 0.05 0.72 0.72 0.02 0.69 0.69

Clearance Time (s) 4.0 6.0 4.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 2.0 3.0 2.0 2.0 3.0 3.0 2.0 3.0 3.0

Lane Grp Cap (vph) 151 144 71 132 155 2226 977 31 2131 965

v/s Ratio Prot c0.02 0.05 0.00 0.03 c0.06 c0.22 0.01 c0.71

v/s Ratio Perm c0.07 0.02 0.00 0.16

v/c Ratio 0.66 0.50 0.20 0.41 1.21 0.31 0.01 0.39 1.03 0.23

Uniform Delay, d1 57.1 59.3 58.1 61.0 66.5 6.9 5.4 67.8 21.5 7.9

Progression Factor 1.09 1.41 1.00 1.00 1.02 0.65 0.45 0.76 0.98 1.83

Incremental Delay, d2 9.8 1.0 1.4 0.8 138.4 0.3 0.0 1.4 22.8 0.3

Delay (s) 72.0 84.8 59.5 61.8 206.5 4.8 2.4 53.1 43.8 14.7

Level of Service E F E E F A A D D B

Approach Delay (s) 80.2 61.3 48.1 40.6

Approach LOS F E D D

Intersection Summary

HCM Average Control Delay 45.7 HCM Level of Service D

HCM Volume to Capacity ratio 1.02

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 23.0

Intersection Capacity Utilization 95.2% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 156 122 32 140 170 154 17 500 56 101 1656 5

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.97 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 0.98 1.00 1.00 0.97 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 3090 1676 1402 1593 3185 1402 1593 3185 1384 1593 3185 1398

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 3090 1676 1402 1593 3185 1402 1593 3185 1384 1593 3185 1398

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 170 133 35 152 185 167 18 543 61 110 1800 5

RTOR Reduction (vph) 0 0 31 0 0 146 0 0 27 0 0 1

Lane Group Flow (vph) 170 133 4 152 185 21 18 543 34 110 1800 4

Confl. Peds. (#/hr) 3 3 3 3 4 3 3 4

Turn Type Prot Perm Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 9.7 15.5 15.5 12.0 17.8 17.8 2.4 79.1 79.1 13.4 90.1 90.1

Effective Green, g (s) 9.7 15.5 15.5 12.0 17.8 17.8 2.4 79.1 79.1 13.4 90.1 90.1

Actuated g/C Ratio 0.07 0.11 0.11 0.09 0.13 0.13 0.02 0.56 0.56 0.10 0.64 0.64

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 3.0 3.0 2.0 3.0 3.0

Lane Grp Cap (vph) 214 186 155 137 405 178 27 1800 782 152 2050 900

v/s Ratio Prot 0.06 c0.08 c0.10 0.06 0.01 0.17 c0.07 c0.57

v/s Ratio Perm 0.00 0.02 0.02 0.00

v/c Ratio 0.79 0.72 0.03 1.11 0.46 0.12 0.67 0.30 0.04 0.72 0.88 0.00

Uniform Delay, d1 64.2 60.1 55.5 64.0 56.6 54.2 68.4 16.0 13.6 61.5 20.4 8.9

Progression Factor 1.08 0.90 0.79 1.00 1.00 1.00 1.53 0.30 0.10 1.22 0.23 0.06

Incremental Delay, d2 17.0 10.3 0.0 109.3 0.3 0.1 33.4 0.4 0.1 4.2 1.8 0.0

Delay (s) 86.2 64.5 43.9 173.3 56.9 54.3 138.2 5.1 1.4 79.3 6.4 0.5

Level of Service F E D F E D F A A E A A

Approach Delay (s) 73.3 91.1 8.6 10.6

Approach LOS E F A B

Intersection Summary

HCM Average Control Delay 28.5 HCM Level of Service C

HCM Volume to Capacity ratio 0.89

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 89.1% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 56 493 58 229 362 148 45 438 152 523 1258 55

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.98 1.00 1.00 0.97 1.00 1.00 0.96

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3468 1770 3539 1551 1770 3539 1532 1770 3539 1527

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3468 1770 3539 1551 1770 3539 1532 1770 3539 1527

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 61 536 63 249 393 161 49 476 165 568 1367 60

RTOR Reduction (vph) 0 6 0 0 0 116 0 0 119 0 0 27

Lane Group Flow (vph) 61 593 0 249 393 45 49 476 46 568 1367 33

Confl. Peds. (#/hr) 6 19 19 6 12 13 13 12

Turn Type Prot Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 7.7 26.6 20.0 38.9 38.9 5.6 27.3 27.3 46.1 67.8 67.8

Effective Green, g (s) 7.7 26.6 20.0 38.9 38.9 5.6 27.3 27.3 46.1 67.8 67.8

Actuated g/C Ratio 0.06 0.19 0.14 0.28 0.28 0.04 0.20 0.20 0.33 0.48 0.48

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 4.0 2.0 2.0 2.0 6.0 6.0 5.0 6.0 6.0

Lane Grp Cap (vph) 97 659 253 983 431 71 690 299 583 1714 740

v/s Ratio Prot 0.03 c0.17 c0.14 0.11 0.03 0.13 c0.32 c0.39

v/s Ratio Perm 0.03 0.03 0.02

v/c Ratio 0.63 0.90 0.98 0.40 0.10 0.69 0.69 0.15 0.97 0.80 0.04

Uniform Delay, d1 64.8 55.4 59.8 41.1 37.6 66.3 52.4 46.8 46.4 30.3 19.0

Progression Factor 0.99 0.90 1.00 1.00 1.00 1.46 0.80 1.52 0.92 0.58 0.27

Incremental Delay, d2 11.3 14.2 51.9 0.1 0.0 20.0 5.4 1.0 20.3 2.0 0.1

Delay (s) 75.4 64.1 111.7 41.2 37.6 116.9 47.4 71.9 62.8 19.6 5.1

Level of Service E E F D D F D E E B A

Approach Delay (s) 65.2 62.3 58.2 31.4

Approach LOS E E E C

Intersection Summary

HCM Average Control Delay 47.2 HCM Level of Service D

HCM Volume to Capacity ratio 0.90

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 98.5% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 73 475 76 176 318 70 33 449 139 124 1297 74

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.98 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.97 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1770 3454 1770 3396 1770 3539 1556 1770 3502

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1770 3454 1770 3396 1770 3539 1556 1770 3502

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 79 516 83 191 346 76 36 488 151 135 1410 80

RTOR Reduction (vph) 0 9 0 0 14 0 0 0 83 0 3 0

Lane Group Flow (vph) 79 590 0 191 408 0 36 488 68 135 1487 0

Confl. Peds. (#/hr) 25 5 5 25 14 2 2 14

Turn Type Prot Prot Prot Perm Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 2

Actuated Green, G (s) 10.5 27.0 18.3 34.8 4.4 63.4 63.4 15.3 74.3

Effective Green, g (s) 10.5 27.0 18.3 34.8 4.4 63.4 63.4 15.3 74.3

Actuated g/C Ratio 0.08 0.19 0.13 0.25 0.03 0.45 0.45 0.11 0.53

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 133 666 231 844 56 1603 705 193 1859

v/s Ratio Prot 0.04 c0.17 c0.11 0.12 0.02 0.14 c0.08 c0.42

v/s Ratio Perm 0.04

v/c Ratio 0.59 0.89 0.83 0.48 0.64 0.30 0.10 0.70 0.80

Uniform Delay, d1 62.7 55.0 59.3 44.9 67.0 24.3 21.9 60.1 26.8

Progression Factor 1.00 1.00 0.92 0.89 1.00 1.00 1.00 1.46 0.38

Incremental Delay, d2 6.9 13.5 19.6 0.4 22.5 0.5 0.3 6.1 2.1

Delay (s) 69.6 68.5 74.3 40.3 89.6 24.8 22.2 93.9 12.2

Level of Service E E E D F C C F B

Approach Delay (s) 68.6 50.9 27.7 19.0

Approach LOS E D C B

Intersection Summary

HCM Average Control Delay 35.4 HCM Level of Service D

HCM Volume to Capacity ratio 0.83

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 80.3% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 487 600 259 661 0 0 0 0 86 2 350

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 11 11 12 12 12 12 12 11 12

Total Lost time (s) 5.0 5.0 4.6 5.0 5.0 5.0

Lane Util. Factor 0.91 1.00 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 0.97 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 4916 1534 1711 3421 1717 1583

Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 4916 1534 1711 3421 1717 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 529 652 282 718 0 0 0 0 93 2 380

RTOR Reduction (vph) 0 0 366 0 0 0 0 0 0 0 0 280

Lane Group Flow (vph) 0 529 286 282 718 0 0 0 0 0 95 100

Confl. Peds. (#/hr) 5 4

Turn Type Perm Prot Perm Perm

Protected Phases 2 1 6 4

Permitted Phases 2 4 4

Actuated Green, G (s) 61.5 61.5 27.2 33.0 36.7 36.7

Effective Green, g (s) 61.5 61.5 27.2 33.0 36.7 36.7

Actuated g/C Ratio 0.44 0.44 0.19 0.24 0.26 0.26

Clearance Time (s) 5.0 5.0 4.6 5.0 5.0 5.0

Vehicle Extension (s) 4.0 4.0 4.5 4.0 5.0 5.0

Lane Grp Cap (vph) 2160 674 332 806 450 415

v/s Ratio Prot 0.11 0.16 c0.21

v/s Ratio Perm c0.19 0.06 c0.06

v/c Ratio 0.24 0.42 0.85 0.89 0.21 0.24

Uniform Delay, d1 24.7 27.1 54.4 51.8 40.3 40.7

Progression Factor 0.94 2.44 0.47 0.50 1.00 1.00

Incremental Delay, d2 0.2 1.8 13.6 8.7 0.5 0.6

Delay (s) 23.5 67.8 38.9 34.5 40.8 41.3

Level of Service C E D C D D

Approach Delay (s) 48.0 35.7 0.0 41.2

Approach LOS D D A D

Intersection Summary

HCM Average Control Delay 42.1 HCM Level of Service D

HCM Volume to Capacity ratio 0.48

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 99.4% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 212 431 52 0 290 104 287 117 220 110 215 32

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 0.95 0.95 1.00 0.91 0.91 0.91 0.91

Frpb, ped/bikes 1.00 1.00 0.99 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.99 1.00 0.85 1.00 0.92 1.00 0.98

Flt Protected 0.98 1.00 1.00 0.95 0.99 0.95 1.00

Satd. Flow (prot) 3441 3539 1560 1610 3067 1610 3314

Flt Permitted 0.74 1.00 1.00 0.95 0.99 0.95 1.00

Satd. Flow (perm) 2589 3539 1560 1610 3067 1610 3314

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 230 468 57 0 315 113 312 127 239 120 234 35

RTOR Reduction (vph) 0 9 0 0 0 71 0 184 0 0 15 0

Lane Group Flow (vph) 0 746 0 0 315 42 234 260 0 108 266 0

Confl. Peds. (#/hr) 2 2 2 2 2 1 1 2

Turn Type Perm Perm Split Split

Protected Phases 4 8 2 2 6 6

Permitted Phases 4 8

Actuated Green, G (s) 26.0 26.0 26.0 16.0 16.0 16.0 16.0

Effective Green, g (s) 26.0 26.0 26.0 16.0 16.0 16.0 16.0

Actuated g/C Ratio 0.37 0.37 0.37 0.23 0.23 0.23 0.23

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 962 1314 579 368 701 368 757

v/s Ratio Prot 0.09 c0.15 0.08 0.07 c0.08

v/s Ratio Perm c0.29 0.03

v/c Ratio 0.78 0.24 0.07 0.64 0.37 0.29 0.35

Uniform Delay, d1 19.4 15.2 14.2 24.4 22.8 22.3 22.6

Progression Factor 0.83 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 4.5 0.4 0.2 8.1 1.5 2.0 1.3

Delay (s) 20.7 15.6 14.5 32.5 24.3 24.3 23.9

Level of Service C B B C C C C

Approach Delay (s) 20.7 15.3 27.1 24.0

Approach LOS C B C C

Intersection Summary

HCM Average Control Delay 22.2 HCM Level of Service C

HCM Volume to Capacity ratio 0.62

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 73.1% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 17 7 125 3 9 1 72 216 2 3 347 32

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 18 8 136 3 10 1 78 235 2 3 377 35

Pedestrians 3 2 15

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 802 800 413 950 816 238 415 239

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 802 800 413 950 816 238 415 239

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 93 97 78 98 97 100 93 100

cM capacity (veh/h) 276 295 630 171 288 800 1141 1326

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 162 14 315 415

Volume Left 18 3 78 3

Volume Right 136 1 2 35

cSH 525 260 1141 1326

Volume to Capacity 0.31 0.05 0.07 0.00

Queue Length 95th (ft) 33 4 6 0

Control Delay (s) 14.9 19.6 2.6 0.1

Lane LOS B C A A

Approach Delay (s) 14.9 19.6 2.6 0.1

Approach LOS B C

Intersection Summary

Average Delay 3.9

Intersection Capacity Utilization 58.1% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 13 4 61 7 22 2 82 67 33 195 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 14 4 66 8 24 2 89 73 36 212 0

Pedestrians 6 1 2

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 1 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 449 457 218 426 421 129 218 163

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 449 457 218 426 421 129 218 163

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 97 99 87 98 97 100 97

cM capacity (veh/h) 485 484 818 511 507 919 1345 1415

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 20 98 164 248

Volume Left 1 66 2 36

Volume Right 4 24 73 0

cSH 532 572 1345 1415

Volume to Capacity 0.04 0.17 0.00 0.03

Queue Length 95th (ft) 3 15 0 2

Control Delay (s) 12.0 12.6 0.1 1.3

Lane LOS B B A A

Approach Delay (s) 12.0 12.6 0.1 1.3

Approach LOS B B

Intersection Summary

Average Delay 3.4

Intersection Capacity Utilization 42.9% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 8 75 23 13 33 12 26 76 29 15 233 23

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 9 82 25 14 36 13 28 83 32 16 253 25

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 115 63 142 295

Volume Left (vph) 9 14 28 16

Volume Right (vph) 25 13 32 25

Hadj (s) -0.08 -0.05 -0.06 -0.01

Departure Headway (s) 4.9 5.1 4.7 4.5

Degree Utilization, x 0.16 0.09 0.18 0.37

Capacity (veh/h) 663 639 731 760

Control Delay (s) 8.9 8.5 8.7 10.2

Approach Delay (s) 8.9 8.5 8.7 10.2

Approach LOS A A A B

Intersection Summary

Delay 9.4

HCM Level of Service A

Intersection Capacity Utilization 29.5% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 44 136 33 73 48 31 17 438 52 48 1663 42

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.98 1.00 1.00 0.91

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.94 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1758 1741 1765 1677 1770 3421 1547 1770 3421 1438

Flt Permitted 0.60 1.00 0.42 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1107 1741 778 1677 1770 3421 1547 1770 3421 1438

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 48 148 36 79 52 34 18 476 57 52 1808 46

RTOR Reduction (vph) 0 7 0 0 18 0 0 0 22 0 0 16

Lane Group Flow (vph) 48 177 0 79 68 0 18 476 35 52 1808 30

Confl. Peds. (#/hr) 9 6 6 9 21 1 1 21

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 28.9 20.9 24.9 18.9 2.4 85.9 85.9 7.2 90.7 90.7

Effective Green, g (s) 28.9 20.9 24.9 18.9 2.4 85.9 85.9 7.2 90.7 90.7

Actuated g/C Ratio 0.21 0.15 0.18 0.13 0.02 0.61 0.61 0.05 0.65 0.65

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 3.5 3.0 3.5 2.0 4.0 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 266 260 181 226 30 2099 949 91 2216 932

v/s Ratio Prot 0.01 c0.10 c0.02 0.04 0.01 0.14 c0.03 c0.53

v/s Ratio Perm 0.03 0.06 0.02 0.02

v/c Ratio 0.18 0.68 0.44 0.30 0.60 0.23 0.04 0.57 0.82 0.03

Uniform Delay, d1 45.4 56.4 49.7 54.6 68.3 12.1 10.7 64.9 18.4 8.9

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.20 0.33 0.13

Incremental Delay, d2 0.1 7.4 1.7 0.9 19.6 0.3 0.1 6.8 2.3 0.0

Delay (s) 45.5 63.8 51.4 55.5 88.0 12.4 10.8 84.9 8.5 1.2

Level of Service D E D E F B B F A A

Approach Delay (s) 60.0 53.5 14.7 10.4

Approach LOS E D B B

Intersection Summary

HCM Average Control Delay 17.7 HCM Level of Service B

HCM Volume to Capacity ratio 0.75

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 77.2% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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53: NW 195th St & 8th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 15 Synchro 7 -  Report

David Evans and Associates, Inc. Page 55

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 0 3 42 0 36 0 208 112 60 430 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 0 3 46 0 39 0 226 122 65 467 0

Pedestrians 4 4

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 928 950 475 892 889 287 471 348

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 928 950 475 892 889 287 471 348

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 100 99 82 100 95 100 95

cM capacity (veh/h) 224 245 585 249 266 752 1087 1211

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 4 85 348 533

Volume Left 1 46 0 65

Volume Right 3 39 122 0

cSH 418 360 1087 1211

Volume to Capacity 0.01 0.24 0.00 0.05

Queue Length 95th (ft) 1 22 0 4

Control Delay (s) 13.7 18.0 0.0 1.5

Lane LOS B C A

Approach Delay (s) 13.7 18.0 0.0 1.5

Approach LOS B C

Intersection Summary

Average Delay 2.5

Intersection Capacity Utilization 62.7% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

54: NW 195th St & 3rd Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 15 Synchro 7 -  Report

David Evans and Associates, Inc. Page 56

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 44 95 53 49 48 28 20 115 22 92 222 21

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 48 103 58 53 52 30 22 125 24 100 241 23

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 209 136 171 364

Volume Left (vph) 48 53 22 100

Volume Right (vph) 58 30 24 23

Hadj (s) -0.09 -0.02 -0.02 0.05

Departure Headway (s) 5.5 5.7 5.5 5.2

Degree Utilization, x 0.32 0.22 0.26 0.53

Capacity (veh/h) 594 557 595 654

Control Delay (s) 11.1 10.3 10.3 13.9

Approach Delay (s) 11.1 10.3 10.3 13.9

Approach LOS B B B B

Intersection Summary

Delay 12.0

HCM Level of Service B

Intersection Capacity Utilization 49.8% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

55: NW 195th St & Fremont Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 15 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 88 69 101 49 78 11 65 115 8 14 321 87

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 96 75 110 53 85 12 71 125 9 15 349 95

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 280 150 204 459

Volume Left (vph) 96 53 71 15

Volume Right (vph) 110 12 9 95

Hadj (s) -0.13 0.06 0.08 -0.08

Departure Headway (s) 6.1 6.6 6.3 5.6

Degree Utilization, x 0.47 0.27 0.35 0.72

Capacity (veh/h) 534 466 515 617

Control Delay (s) 14.5 12.1 12.7 21.6

Approach Delay (s) 14.5 12.1 12.7 21.6

Approach LOS B B B C

Intersection Summary

Delay 16.8

HCM Level of Service C

Intersection Capacity Utilization 63.9% ICU Level of Service B

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

56: N 192nd St & SR 99 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 15 Synchro 7 -  Report

David Evans and Associates, Inc. Page 58

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 20 11 6 29 19 21 5 392 10 22 1671 38

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 12 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 1.00 0.94 1.00 1.00 0.92

Flpb, ped/bikes 0.99 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.94 1.00 0.92 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1753 1686 1748 1697 1770 3421 1494 1770 3421 1461

Flt Permitted 0.73 1.00 0.75 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1344 1686 1371 1697 1770 3421 1494 1770 3421 1461

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 22 12 7 32 21 23 5 426 11 24 1816 41

RTOR Reduction (vph) 0 6 0 0 21 0 0 0 3 0 0 4

Lane Group Flow (vph) 22 13 0 32 23 0 5 426 8 24 1816 37

Confl. Peds. (#/hr) 7 8 8 7 15 9 9 15

Turn Type Perm Perm Prot Perm Prot Perm

Protected Phases 4 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 13.6 13.6 13.6 13.6 1.2 107.8 107.8 3.6 110.2 110.2

Effective Green, g (s) 13.6 13.6 13.6 13.6 1.2 107.8 107.8 3.6 110.2 110.2

Actuated g/C Ratio 0.10 0.10 0.10 0.10 0.01 0.77 0.77 0.03 0.79 0.79

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 4.0 4.0 2.0 4.0 4.0

Lane Grp Cap (vph) 131 164 133 165 15 2634 1150 46 2693 1150

v/s Ratio Prot 0.01 0.01 0.00 0.12 c0.01 c0.53

v/s Ratio Perm 0.02 c0.02 0.01 0.03

v/c Ratio 0.17 0.08 0.24 0.14 0.33 0.16 0.01 0.52 0.67 0.03

Uniform Delay, d1 58.0 57.5 58.4 57.9 69.0 4.2 3.7 67.3 6.8 3.3

Progression Factor 1.00 1.00 1.00 1.00 0.85 0.63 0.45 1.00 1.00 1.00

Incremental Delay, d2 0.2 0.1 0.3 0.1 4.5 0.1 0.0 4.8 1.4 0.1

Delay (s) 58.2 57.6 58.8 58.0 63.5 2.8 1.7 72.2 8.1 3.3

Level of Service E E E E E A A E A A

Approach Delay (s) 57.9 58.3 3.4 8.8

Approach LOS E E A A

Intersection Summary

HCM Average Control Delay 10.2 HCM Level of Service B

HCM Volume to Capacity ratio 0.61

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 66.3% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

57: N 185th St & Meridian Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 15 Synchro 7 -  Report

David Evans and Associates, Inc. Page 59

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 24 214 159 98 236 51 53 92 47 45 323 44

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 10 10 11 10 10 11 12 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.94 1.00 0.97 1.00 0.95 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1708 1578 1709 1684 1710 1753 1705 1824

Flt Permitted 0.53 1.00 0.34 1.00 0.24 1.00 0.66 1.00

Satd. Flow (perm) 955 1578 612 1684 424 1753 1187 1824

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 26 233 173 107 257 55 58 100 51 49 351 48

RTOR Reduction (vph) 0 35 0 0 10 0 0 27 0 0 7 0

Lane Group Flow (vph) 26 371 0 107 302 0 58 125 0 49 392 0

Confl. Peds. (#/hr) 3 4 4 3 1 3 3 1

Confl. Bikes (#/hr) 6 3 1

Bus Blockages (#/hr) 0 4 0 0 0 0 0 0 0 0 0 0

Turn Type pm+pt pm+pt pm+pt pm+pt

Protected Phases 5 2 1 6 7 4 3 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 28.0 26.0 32.0 28.0 20.0 17.0 20.0 17.0

Effective Green, g (s) 28.0 26.0 32.0 28.0 20.0 17.0 20.0 17.0

Actuated g/C Ratio 0.40 0.37 0.46 0.40 0.29 0.24 0.29 0.24

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 404 586 342 674 176 426 361 443

v/s Ratio Prot 0.00 c0.24 c0.02 0.18 c0.01 0.07 0.01 c0.22

v/s Ratio Perm 0.02 0.13 0.08 0.03

v/c Ratio 0.06 0.63 0.31 0.45 0.33 0.29 0.14 0.89

Uniform Delay, d1 12.8 18.1 11.8 15.4 19.3 21.6 18.4 25.6

Progression Factor 0.53 1.20 1.00 1.00 1.06 1.06 1.00 1.00

Incremental Delay, d2 0.0 5.1 0.2 2.2 0.4 0.1 0.1 18.2

Delay (s) 6.8 26.8 12.0 17.5 20.7 23.1 18.4 43.7

Level of Service A C B B C C B D

Approach Delay (s) 25.6 16.1 22.5 41.0

Approach LOS C B C D

Intersection Summary

HCM Average Control Delay 27.1 HCM Level of Service C

HCM Volume to Capacity ratio 0.67

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 67.1% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

58: N 172nd St & Dayton Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 15 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 1 0 0 190 2 74 0 161 117 217 361 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 0 0 207 2 80 0 175 127 236 392 0

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 1 289 302 628

Volume Left (vph) 1 207 0 236

Volume Right (vph) 0 80 127 0

Hadj (s) 0.23 0.01 -0.22 0.11

Departure Headway (s) 7.6 6.4 5.7 5.5

Degree Utilization, x 0.00 0.51 0.48 0.96

Capacity (veh/h) 416 548 620 641

Control Delay (s) 10.6 15.9 13.8 49.4

Approach Delay (s) 10.6 15.9 13.8 49.4

Approach LOS B C B E

Intersection Summary

Delay 32.6

HCM Level of Service D

Intersection Capacity Utilization 70.7% ICU Level of Service C

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

59: N 165th St & Fremont Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 15 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 29 42 0 3 78 24 0 8 1 104 17 66

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 32 46 0 3 85 26 0 9 1 113 18 72

Pedestrians 1 4 2 1

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 0 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1279

pX, platoon unblocked

vC, conflicting volume 112 48 297 229 52 223 216 100

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 112 48 297 229 52 223 216 100

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 98 100 100 99 100 84 97 92

cM capacity (veh/h) 1477 1557 580 653 1011 707 664 954

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 77 114 10 203

Volume Left 32 3 0 113

Volume Right 0 26 1 72

cSH 1477 1557 680 773

Volume to Capacity 0.02 0.00 0.01 0.26

Queue Length 95th (ft) 2 0 1 26

Control Delay (s) 3.2 0.2 10.4 11.3

Lane LOS A A B B

Approach Delay (s) 3.2 0.2 10.4 11.3

Approach LOS B B

Intersection Summary

Average Delay 6.6

Intersection Capacity Utilization 34.7% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

60: N 165th St & SR 99 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 15 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 22 13 116 17 12 13 14 682 6 2 2133 57

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 12 12 12 12 12

Total Lost time (s) 4.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.98 1.00 0.99 1.00 1.00 0.96 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.86 1.00 0.92 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1588 1379 1590 1482 1593 3185 1366 1593 3185 1377

Flt Permitted 0.64 1.00 0.46 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1065 1379 769 1482 1593 3185 1366 1593 3185 1377

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 24 14 126 18 13 14 15 741 7 2 2318 62

RTOR Reduction (vph) 0 117 0 0 13 0 0 0 2 0 0 10

Lane Group Flow (vph) 24 23 0 18 14 0 15 741 5 2 2318 52

Confl. Peds. (#/hr) 3 4 4 3 3 5 5 3

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 14.3 10.1 11.5 8.7 2.4 107.0 107.0 1.1 105.7 105.7

Effective Green, g (s) 14.3 10.1 11.5 8.7 2.4 107.0 107.0 1.1 105.7 105.7

Actuated g/C Ratio 0.10 0.07 0.08 0.06 0.02 0.76 0.76 0.01 0.76 0.76

Clearance Time (s) 4.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 2.0 3.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 124 99 80 92 27 2434 1044 13 2405 1040

v/s Ratio Prot c0.01 c0.02 0.00 0.01 c0.01 0.23 0.00 c0.73

v/s Ratio Perm 0.01 0.01 0.00 0.04

v/c Ratio 0.19 0.23 0.23 0.15 0.56 0.30 0.01 0.15 0.96 0.05

Uniform Delay, d1 57.3 61.3 59.7 62.2 68.3 5.1 3.9 69.0 15.4 4.4

Progression Factor 1.00 1.00 1.00 1.00 1.03 0.55 0.44 0.88 0.68 1.03

Incremental Delay, d2 0.8 0.4 1.4 0.3 12.7 0.3 0.0 0.2 1.6 0.0

Delay (s) 58.1 61.7 61.2 62.4 83.3 3.1 1.7 61.2 12.1 4.5

Level of Service E E E E F A A E B A

Approach Delay (s) 61.2 61.9 4.6 11.9

Approach LOS E E A B

Intersection Summary

HCM Average Control Delay 13.3 HCM Level of Service B

HCM Volume to Capacity ratio 0.84

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 14.0

Intersection Capacity Utilization 90.3% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

61: N 185th St & Linden Ave N 3/29/2016
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 38 998 34 57 413 1 18 17 24 26 58 44

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 10 11 11 12 10 10 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 0.99 1.00

Frt 1.00 1.00 1.00 1.00 1.00 0.91 1.00 0.94

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1766 3372 1702 3420 1649 1567 1758 1731

Flt Permitted 0.49 1.00 0.24 1.00 0.50 1.00 0.73 1.00

Satd. Flow (perm) 914 3372 432 3420 862 1567 1348 1731

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 41 1085 37 62 449 1 20 18 26 28 63 48

RTOR Reduction (vph) 0 1 0 0 0 0 0 24 0 0 24 0

Lane Group Flow (vph) 41 1121 0 62 450 0 20 20 0 28 87 0

Confl. Peds. (#/hr) 1 7 7 1 1 3 3 1

Bus Blockages (#/hr) 0 4 0 0 0 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 6 4 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 117.7 117.7 117.7 117.7 12.3 12.3 12.3 12.3

Effective Green, g (s) 117.7 117.7 117.7 117.7 12.3 12.3 12.3 12.3

Actuated g/C Ratio 0.84 0.84 0.84 0.84 0.09 0.09 0.09 0.09

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 768 2835 363 2875 76 138 118 152

v/s Ratio Prot c0.33 0.13 0.01 c0.05

v/s Ratio Perm 0.04 0.14 0.02 0.02

v/c Ratio 0.05 0.40 0.17 0.16 0.26 0.15 0.24 0.57

Uniform Delay, d1 1.9 2.7 2.1 2.0 59.6 59.0 59.5 61.3

Progression Factor 0.30 0.49 0.68 0.71 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.4 0.6 0.1 1.9 0.5 1.0 5.2

Delay (s) 0.7 1.7 2.0 1.5 61.5 59.5 60.5 66.5

Level of Service A A A A E E E E

Approach Delay (s) 1.6 1.6 60.1 65.3

Approach LOS A A E E

Intersection Summary

HCM Average Control Delay 8.3 HCM Level of Service A

HCM Volume to Capacity ratio 0.41

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 53.8% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 12 331 18 53 374 8 19 4 51 6 0 4

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.92 1.00 1.00 1.00 0.90 0.99

Flpb, ped/bikes 0.99 1.00 1.00 0.96 1.00 0.98 1.00 0.95

Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85 0.95

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.96 1.00 0.97

Satd. Flow (prot) 1744 1801 1460 1706 1793 1698 1433 1617

Flt Permitted 0.52 1.00 1.00 0.55 1.00 0.92 1.00 0.82

Satd. Flow (perm) 952 1801 1460 981 1793 1628 1433 1365

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 13 360 20 58 407 9 21 4 55 7 0 4

RTOR Reduction (vph) 0 0 4 0 0 0 0 0 52 0 4 0

Lane Group Flow (vph) 13 360 16 58 416 0 0 25 3 0 7 0

Confl. Peds. (#/hr) 12 27 27 12 16 35 35 16

Turn Type Perm Perm Perm Perm Perm Perm

Protected Phases 2 6 4 8

Permitted Phases 2 2 6 4 4 8

Actuated Green, G (s) 56.0 56.0 56.0 56.0 56.0 4.0 4.0 4.0

Effective Green, g (s) 56.0 56.0 56.0 56.0 56.0 4.0 4.0 4.0

Actuated g/C Ratio 0.80 0.80 0.80 0.80 0.80 0.06 0.06 0.06

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 762 1441 1168 785 1434 93 82 78

v/s Ratio Prot 0.20 c0.23

v/s Ratio Perm 0.01 0.01 0.06 c0.02 0.00 0.01

v/c Ratio 0.02 0.25 0.01 0.07 0.29 0.27 0.04 0.09

Uniform Delay, d1 1.4 1.7 1.4 1.5 1.8 31.6 31.2 31.3

Progression Factor 0.45 2.08 0.56 0.55 0.52 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.4 0.0 0.2 0.5 0.6 0.1 0.2

Delay (s) 0.7 4.0 0.8 1.0 1.4 32.2 31.3 31.5

Level of Service A A A A A C C C

Approach Delay (s) 3.7 1.4 31.5 31.5

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 5.2 HCM Level of Service A

HCM Volume to Capacity ratio 0.29

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 49.0% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

63: N 175th St & Midvale Ave N 3/29/2016
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 28 635 34 5 677 66 19 5 5 19 4 45

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.5 4.5

Lane Util. Factor 1.00 0.95 1.00 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.97

Flpb, ped/bikes 1.00 1.00 0.99 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 1.00 0.93 1.00 0.86

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1588 3043 1581 4344 1570 1489 1590 1361

Flt Permitted 0.33 1.00 0.38 1.00 0.72 1.00 0.75 1.00

Satd. Flow (perm) 547 3043 625 4344 1194 1489 1257 1361

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 30 690 37 5 736 72 21 5 5 21 4 49

RTOR Reduction (vph) 0 1 0 0 3 0 0 5 0 0 46 0

Lane Group Flow (vph) 30 726 0 5 805 0 21 5 0 21 7 0

Confl. Peds. (#/hr) 7 13 13 7 10 1 1 10

Turn Type pm+pt pm+pt Perm Perm

Protected Phases 5 2 1 6 4 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 120.5 116.9 115.5 114.4 7.0 7.0 7.5 7.5

Effective Green, g (s) 120.5 116.9 115.5 114.4 7.0 7.0 7.5 7.5

Actuated g/C Ratio 0.86 0.84 0.82 0.82 0.05 0.05 0.05 0.05

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.5 4.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 498 2541 523 3550 60 74 67 73

v/s Ratio Prot c0.00 c0.24 0.00 0.19 0.00 0.00

v/s Ratio Perm 0.05 0.01 c0.02 0.02

v/c Ratio 0.06 0.29 0.01 0.23 0.35 0.07 0.31 0.09

Uniform Delay, d1 1.4 2.5 2.2 2.9 64.3 63.4 63.8 63.0

Progression Factor 0.29 0.26 0.37 0.65 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.2 0.0 0.1 3.5 0.4 2.7 0.5

Delay (s) 0.4 0.9 0.8 2.0 67.8 63.8 66.4 63.5

Level of Service A A A A E E E E

Approach Delay (s) 0.9 2.0 66.5 64.4

Approach LOS A A E E

Intersection Summary

HCM Average Control Delay 5.4 HCM Level of Service A

HCM Volume to Capacity ratio 0.28

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 45.8% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

64: PW 2nd Access Road & 116th Ave W 3/29/2016
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 0 0 0 27 11 0

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 0 0 29 12 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 41 12 12

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 41 12 12

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 100 100

cM capacity (veh/h) 970 1069 1607

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 0 29 12

Volume Left 0 0 0

Volume Right 0 0 0

cSH 1700 1607 1700

Volume to Capacity 0.00 0.00 0.01

Queue Length 95th (ft) 0 0 0

Control Delay (s) 0.0 0.0 0.0

Lane LOS A

Approach Delay (s) 0.0 0.0 0.0

Approach LOS A

Intersection Summary

Average Delay 0.0

Intersection Capacity Utilization 6.7% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

1: Richmond Beach Dr & NW 196th St 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 16 Synchro 7 -  Report
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 527 5 4 285 3 2

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 573 5 4 310 3 2

Pedestrians 2 1

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 579 895 579

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 579 895 579

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 100 99 100

cM capacity (veh/h) 994 310 514

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 578 314 5

Volume Left 0 4 3

Volume Right 5 0 2

cSH 1700 994 368

Volume to Capacity 0.34 0.00 0.01

Queue Length 95th (ft) 0 0 1

Control Delay (s) 0.0 0.2 14.9

Lane LOS A B

Approach Delay (s) 0.0 0.2 14.9

Approach LOS B

Intersection Summary

Average Delay 0.1

Intersection Capacity Utilization 38.7% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

2: NW 195th Pl & Richmond Beach Dr 3/29/2016
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 2 2 5 11 20 1

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 2 5 12 22 1

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 56 11 17

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 56 11 17

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 100 99

cM capacity (veh/h) 939 1069 1600

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 4 17 23

Volume Left 2 0 22

Volume Right 2 12 0

cSH 1000 1700 1600

Volume to Capacity 0.00 0.01 0.01

Queue Length 95th (ft) 0 0 1

Control Delay (s) 8.6 0.0 6.9

Lane LOS A A

Approach Delay (s) 8.6 0.0 6.9

Approach LOS A

Intersection Summary

Average Delay 4.4

Intersection Capacity Utilization 17.8% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

3: NW 196th St & 24th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 16 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 2 543 0 7 306 4 0 0 45 18 1 3

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 590 0 8 333 4 0 0 49 20 1 3

Pedestrians 2 4

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None TWLTL

Median storage veh) 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 337 590 948 947 594 997 945 337

vC1, stage 1 conf vol 595 595 350 350

vC2, stage 2 conf vol 354 352 647 595

vCu, unblocked vol 337 590 948 947 594 997 945 337

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s) 6.1 5.5 6.1 5.5

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 99 100 100 90 95 100 100

cM capacity (veh/h) 1222 985 432 435 503 371 432 704

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total 592 8 337 49 24

Volume Left 2 8 0 0 20

Volume Right 0 0 4 49 3

cSH 1222 985 1700 503 399

Volume to Capacity 0.00 0.01 0.20 0.10 0.06

Queue Length 95th (ft) 0 1 0 8 5

Control Delay (s) 0.1 8.7 0.0 12.9 14.6

Lane LOS A A B B

Approach Delay (s) 0.1 0.2 12.9 14.6

Approach LOS B B

Intersection Summary

Average Delay 1.1

Intersection Capacity Utilization 45.1% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

4: NW 196th St NW & 20th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 16 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 6 638 1 22 317 60 5 9 68 247 3 3

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 0.95 1.00 1.00

Frpb, ped/bikes 1.00 0.99 0.97 1.00

Flpb, ped/bikes 1.00 1.00 1.00 0.98

Frt 1.00 0.98 0.89 1.00

Flt Protected 1.00 1.00 1.00 0.95

Satd. Flow (prot) 3537 3432 1604 1742

Flt Permitted 1.00 1.00 0.98 0.75

Satd. Flow (perm) 3537 3432 1575 1373

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 7 693 1 24 345 65 5 10 74 268 3 3

RTOR Reduction (vph) 0 0 0 0 23 0 0 55 0 0 0 0

Lane Group Flow (vph) 0 701 0 0 411 0 0 34 0 0 274 0

Confl. Peds. (#/hr) 8 5 8 12 18 18

Turn Type Split Split Perm Perm

Protected Phases 2 2 6 6 8 4

Permitted Phases 8 4

Actuated Green, G (s) 23.7 13.7 17.6 17.6

Effective Green, g (s) 23.7 13.7 17.6 17.6

Actuated g/C Ratio 0.34 0.20 0.25 0.25

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1198 672 396 345

v/s Ratio Prot c0.20 c0.12

v/s Ratio Perm 0.02 c0.20

v/c Ratio 0.59 0.61 0.08 0.79

Uniform Delay, d1 19.1 25.7 20.0 24.5

Progression Factor 1.00 0.80 1.00 1.00

Incremental Delay, d2 2.1 1.3 0.1 11.9

Delay (s) 21.2 21.9 20.1 36.4

Level of Service C C C D

Approach Delay (s) 21.2 21.9 20.1 36.4

Approach LOS C C C D

Intersection Summary

HCM Average Control Delay 24.1 HCM Level of Service C

HCM Volume to Capacity ratio 0.66

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 56.6% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

4: NW 196th St NW & 20th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 16 Synchro 7 -  Report

David Evans and Associates, Inc. Page 5

Movement NER2

Lane Configurations

Volume (vph) 0

Ideal Flow (vphpl) 1900

Total Lost time (s)

Lane Util. Factor

Frpb, ped/bikes

Flpb, ped/bikes

Frt

Flt Protected

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Peak-hour factor, PHF 0.92

Adj. Flow (vph) 0

RTOR Reduction (vph) 0

Lane Group Flow (vph) 0

Confl. Peds. (#/hr)

Turn Type Free

Protected Phases

Permitted Phases Free

Actuated Green, G (s)

Effective Green, g (s)

Actuated g/C Ratio

Clearance Time (s)

Vehicle Extension (s)

Lane Grp Cap (vph)

v/s Ratio Prot

v/s Ratio Perm

v/c Ratio

Uniform Delay, d1

Progression Factor

Incremental Delay, d2

Delay (s)

Level of Service

Approach Delay (s)

Approach LOS

Intersection Summary



HCM Signalized Intersection Capacity Analysis

5: NW 195th St & 15th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 16 Synchro 7 -  Report

David Evans and Associates, Inc. Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 16 938 0 0 410 25 0 0 0 71 0 45

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 0.95 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 0.99 0.95

Flt Protected 1.00 1.00 0.97

Satd. Flow (prot) 3536 3504 1713

Flt Permitted 1.00 1.00 0.81

Satd. Flow (perm) 3536 3504 1435

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 17 1020 0 0 446 27 0 0 0 77 0 49

RTOR Reduction (vph) 0 0 0 0 3 0 0 0 0 0 18 0

Lane Group Flow (vph) 0 1037 0 0 470 0 0 0 0 0 108 0

Confl. Peds. (#/hr) 1 1

Turn Type Split Split Perm Perm

Protected Phases 2 2 6 6 8 4

Permitted Phases 8 4

Actuated Green, G (s) 85.1 24.1 15.8

Effective Green, g (s) 85.1 24.1 15.8

Actuated g/C Ratio 0.61 0.17 0.11

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0

Lane Grp Cap (vph) 2149 603 162

v/s Ratio Prot c0.29 c0.13

v/s Ratio Perm c0.08

v/c Ratio 0.48 0.78 0.67

Uniform Delay, d1 15.2 55.4 59.6

Progression Factor 0.72 0.18 1.00

Incremental Delay, d2 0.6 5.4 10.0

Delay (s) 11.5 15.5 69.6

Level of Service B B E

Approach Delay (s) 11.5 15.5 0.0 69.6

Approach LOS B B A E

Intersection Summary

HCM Average Control Delay 17.1 HCM Level of Service B

HCM Volume to Capacity ratio 0.56

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 52.3% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

6: N Richmond Beach Rd & 15th Drwy 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 16 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 2 965 34 23 389 2 47 1 34 1 1 3

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 0.95 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00

Frt 0.99 1.00 0.94 0.92

Flt Protected 1.00 1.00 0.97 0.99

Satd. Flow (prot) 3517 3526 1699 1672

Flt Permitted 1.00 1.00 0.82 0.97

Satd. Flow (perm) 3517 3526 1434 1631

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 2 1049 37 25 423 2 51 1 37 1 1 3

RTOR Reduction (vph) 0 1 0 0 0 0 0 20 0 0 3 0

Lane Group Flow (vph) 0 1087 0 0 450 0 0 69 0 0 2 0

Confl. Peds. (#/hr) 12 3 3 12 5 5

Turn Type Split Split Perm Perm

Protected Phases 2 2 6 6 8 4

Permitted Phases 8 4

Actuated Green, G (s) 90.0 23.1 11.9 11.9

Effective Green, g (s) 90.0 23.1 11.9 11.9

Actuated g/C Ratio 0.64 0.17 0.09 0.09

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 2261 582 122 139

v/s Ratio Prot c0.31 c0.13

v/s Ratio Perm c0.05 0.00

v/c Ratio 0.48 0.77 0.56 0.02

Uniform Delay, d1 12.9 55.9 61.6 58.7

Progression Factor 0.07 1.38 1.00 1.00

Incremental Delay, d2 0.7 6.2 5.9 0.0

Delay (s) 1.6 83.6 67.4 58.7

Level of Service A F E E

Approach Delay (s) 1.6 83.6 67.4 58.7

Approach LOS A F E E

Intersection Summary

HCM Average Control Delay 28.0 HCM Level of Service C

HCM Volume to Capacity ratio 0.54

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 48.8% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

7: NW 190th St & N Richmond Beach Rd 3/29/2016
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 0 37 426 2 0 1020

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 40 463 2 0 1109

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1289

pX, platoon unblocked

vC, conflicting volume 1019 234 466

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1019 234 466

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 95 100

cM capacity (veh/h) 233 768 1091

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2

Volume Total 40 309 157 554 554

Volume Left 0 0 0 0 0

Volume Right 40 0 2 0 0

cSH 768 1700 1700 1700 1700

Volume to Capacity 0.05 0.18 0.09 0.33 0.33

Queue Length 95th (ft) 4 0 0 0 0

Control Delay (s) 9.9 0.0 0.0 0.0 0.0

Lane LOS A

Approach Delay (s) 9.9 0.0 0.0

Approach LOS A

Intersection Summary

Average Delay 0.2

Intersection Capacity Utilization 31.5% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

8: N Richmond Beach Rd & 8th Ave NW 3/29/2016
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Movement EBL EBT EBR EBR2 WBL2 WBL WBT WBR NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 104 837 46 2 21 14 373 49 2 27 65 23

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 12 12 12 11 11 10 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.98 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1711 3505 1711 3220 1711 1722

Flt Permitted 0.49 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 879 3505 1711 3220 1711 1722

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 113 910 50 2 23 15 405 53 2 29 71 25

RTOR Reduction (vph) 0 0 0 0 0 0 6 0 0 0 10 0

Lane Group Flow (vph) 113 962 0 0 0 38 452 0 0 31 86 0

Confl. Peds. (#/hr) 2 2 3

Confl. Bikes (#/hr) 1 1

Bus Blockages (#/hr) 0 0 0 0 0 0 4 0 0 0 0 0

Turn Type Perm Prot Prot Split Split

Protected Phases 2 1 1 6 4 4 4

Permitted Phases 2

Actuated Green, G (s) 71.4 71.4 6.1 82.5 11.8 11.8

Effective Green, g (s) 71.4 71.4 6.1 82.5 11.8 11.8

Actuated g/C Ratio 0.51 0.51 0.04 0.59 0.08 0.08

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.5 2.0 2.0 2.5 2.5

Lane Grp Cap (vph) 448 1788 75 1898 144 145

v/s Ratio Prot c0.27 c0.02 0.14 0.02 c0.05

v/s Ratio Perm 0.13

v/c Ratio 0.25 0.54 0.51 0.24 0.22 0.59

Uniform Delay, d1 19.3 23.2 65.5 13.7 59.8 61.8

Progression Factor 0.29 0.36 1.16 0.09 1.00 1.00

Incremental Delay, d2 1.2 1.0 1.5 0.2 0.5 5.3

Delay (s) 6.7 9.3 77.6 1.4 60.3 67.1

Level of Service A A E A E E

Approach Delay (s) 9.0 7.3 65.5

Approach LOS A A E

Intersection Summary

HCM Average Control Delay 23.4 HCM Level of Service C

HCM Volume to Capacity ratio 0.59

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 25.0

Intersection Capacity Utilization 68.6% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

8: N Richmond Beach Rd & 8th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 16 Synchro 7 -  Report

David Evans and Associates, Inc. Page 10

Movement SBL SBT SBR SBR2 NEL NER NER2

Lane Configurations

Volume (vph) 142 131 9 24 24 27 2

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 12 12 12

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.96

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 0.97 0.93

Flt Protected 0.95 1.00 0.98

Satd. Flow (prot) 1711 1727 1627

Flt Permitted 0.95 1.00 0.98

Satd. Flow (perm) 1711 1727 1627

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 154 142 10 26 26 29 2

RTOR Reduction (vph) 0 4 0 0 0 0 0

Lane Group Flow (vph) 154 174 0 0 57 0 0

Confl. Peds. (#/hr) 3 3 2

Confl. Bikes (#/hr) 1 1

Bus Blockages (#/hr) 0 2 0 0 0 0 0

Turn Type Split

Protected Phases 7 7 3

Permitted Phases

Actuated Green, G (s) 18.3 18.3 7.4

Effective Green, g (s) 18.3 18.3 7.4

Actuated g/C Ratio 0.13 0.13 0.05

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0

Lane Grp Cap (vph) 224 226 86

v/s Ratio Prot 0.09 c0.10 c0.04

v/s Ratio Perm

v/c Ratio 0.69 0.77 0.66

Uniform Delay, d1 58.1 58.8 65.1

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 6.8 13.1 13.9

Delay (s) 64.9 71.9 78.9

Level of Service E E E

Approach Delay (s) 68.7 78.9

Approach LOS E E

Intersection Summary



HCM Signalized Intersection Capacity Analysis

9: N Richmond Beach Rd & 3rd Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 16 Synchro 7 -  Report

David Evans and Associates, Inc. Page 11

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 26 1036 3 11 418 39 9 23 18 100 15 90

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 11 11 10 10 11 10 10 10

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 0.97

Flpb, ped/bikes 1.00 1.00 0.99 1.00 0.99 1.00

Frt 1.00 0.99 1.00 0.93 1.00 0.87

Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 3388 3339 1628 1608 1639 1473

Flt Permitted 1.00 1.00 0.55 1.00 0.73 1.00

Satd. Flow (perm) 3388 3339 947 1608 1256 1473

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 28 1126 3 12 454 42 10 25 20 109 16 98

RTOR Reduction (vph) 0 0 0 0 5 0 0 18 0 0 0 0

Lane Group Flow (vph) 0 1157 0 0 503 0 10 27 0 109 114 0

Confl. Peds. (#/hr) 2 7 7 2 7 3 3 7

Confl. Bikes (#/hr) 1 1 1

Bus Blockages (#/hr) 0 4 0 0 4 0 0 0 0 0 0 0

Turn Type Split Split Perm Perm

Protected Phases 2 2 6 6 4 4

Permitted Phases 4 4

Actuated Green, G (s) 82.5 25.3 17.2 17.2 17.2 17.2

Effective Green, g (s) 82.5 25.3 17.2 17.2 17.2 17.2

Actuated g/C Ratio 0.59 0.18 0.12 0.12 0.12 0.12

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1997 603 116 198 154 181

v/s Ratio Prot c0.34 c0.15 0.02 0.08

v/s Ratio Perm 0.01 c0.09

v/c Ratio 0.58 0.83 0.09 0.14 0.71 0.63

Uniform Delay, d1 17.9 55.3 54.4 54.8 59.0 58.4

Progression Factor 0.39 0.79 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.1 9.2 0.3 0.3 13.8 6.7

Delay (s) 8.1 52.8 54.8 55.1 72.8 65.1

Level of Service A D D E E E

Approach Delay (s) 8.1 52.8 55.0 68.9

Approach LOS A D E E

Intersection Summary

HCM Average Control Delay 28.1 HCM Level of Service C

HCM Volume to Capacity ratio 0.65

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 67.6% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

10: N Richmond Beach Rd & Dayton Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 16 Synchro 7 -  Report

David Evans and Associates, Inc. Page 12

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 928 241 43 371 93 81

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 11 11 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 1.00 0.95 0.97

Frpb, ped/bikes 0.99 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.97 1.00 1.00 0.93

Flt Protected 1.00 0.95 1.00 0.97

Satd. Flow (prot) 3298 1770 3421 3235

Flt Permitted 1.00 0.95 1.00 0.97

Satd. Flow (perm) 3298 1770 3421 3235

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 1009 262 47 403 101 88

RTOR Reduction (vph) 23 0 0 0 77 0

Lane Group Flow (vph) 1248 0 47 403 112 0

Confl. Peds. (#/hr) 2 2

Confl. Bikes (#/hr) 2 2

Turn Type Prot

Protected Phases 2 1 6 4

Permitted Phases

Actuated Green, G (s) 42.3 3.7 51.0 9.0

Effective Green, g (s) 42.3 3.7 51.0 9.0

Actuated g/C Ratio 0.60 0.05 0.73 0.13

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1993 94 2492 416

v/s Ratio Prot c0.38 c0.03 0.12 c0.03

v/s Ratio Perm

v/c Ratio 0.63 0.50 0.16 0.27

Uniform Delay, d1 8.8 32.3 2.9 27.5

Progression Factor 1.43 1.10 1.21 1.00

Incremental Delay, d2 1.3 1.5 0.1 0.1

Delay (s) 13.9 36.9 3.7 27.7

Level of Service B D A C

Approach Delay (s) 13.9 7.1 27.7

Approach LOS B A C

Intersection Summary

HCM Average Control Delay 13.7 HCM Level of Service B

HCM Volume to Capacity ratio 0.56

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 49.3% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

11: N Richmond Beach Rd & Fremont Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 16 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 23 893 90 22 343 23 50 71 21 43 148 23

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 12 11 11 11 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 1.00 0.97 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1711 3365 1770 3357 1711 1729 1711 1760

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1711 3365 1770 3357 1711 1729 1711 1760

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 25 971 98 24 373 25 54 77 23 47 161 25

RTOR Reduction (vph) 0 4 0 0 2 0 0 8 0 0 0 0

Lane Group Flow (vph) 25 1065 0 24 396 0 54 92 0 47 186 0

Confl. Peds. (#/hr) 1 2 2 1 1 5 5 1

Confl. Bikes (#/hr) 2 1 4

Bus Blockages (#/hr) 0 0 0 0 4 0 0 0 0 0 0 0

Turn Type Prot Prot Split Split

Protected Phases 1 6 5 2 3 3 4 4

Permitted Phases

Actuated Green, G (s) 3.6 85.5 3.6 85.5 11.8 11.8 19.1 19.1

Effective Green, g (s) 3.6 85.5 3.6 85.5 11.8 11.8 19.1 19.1

Actuated g/C Ratio 0.03 0.61 0.03 0.61 0.08 0.08 0.14 0.14

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.0 2.5 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 44 2055 46 2050 144 146 233 240

v/s Ratio Prot c0.01 c0.32 0.01 0.12 0.03 c0.05 0.03 c0.11

v/s Ratio Perm

v/c Ratio 0.57 0.52 0.52 0.19 0.38 0.63 0.20 0.78

Uniform Delay, d1 67.4 15.5 67.3 12.0 60.6 62.0 53.7 58.4

Progression Factor 0.82 0.68 0.87 1.43 0.81 0.81 1.00 1.00

Incremental Delay, d2 10.8 0.8 7.9 0.2 0.6 6.0 0.2 13.2

Delay (s) 66.1 11.3 66.4 17.4 49.8 56.2 53.8 71.6

Level of Service E B E B D E D E

Approach Delay (s) 12.5 20.2 53.9 68.0

Approach LOS B C D E

Intersection Summary

HCM Average Control Delay 24.4 HCM Level of Service C

HCM Volume to Capacity ratio 0.57

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 53.8% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

12: 244th St SW & 100th Ave W 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 16 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 2 4 4 56 3 4 1 131 96 8 301 1

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 4 4 61 3 4 1 142 104 9 327 1

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 548 594 328 548 542 195 328 247

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 548 594 328 548 542 195 328 247

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 99 99 86 99 99 100 99

cM capacity (veh/h) 440 415 714 438 444 847 1231 1319

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 11 68 248 337

Volume Left 2 61 1 9

Volume Right 4 4 104 1

cSH 505 452 1231 1319

Volume to Capacity 0.02 0.15 0.00 0.01

Queue Length 95th (ft) 2 13 0 0

Control Delay (s) 12.3 14.4 0.0 0.3

Lane LOS B B A A

Approach Delay (s) 12.3 14.4 0.0 0.3

Approach LOS B B

Intersection Summary

Average Delay 1.8

Intersection Capacity Utilization 38.4% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

13: 244th St SW & Firdale Ave 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 16 Synchro 7 -  Report
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 2 121 45 182 342 2

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 132 49 198 372 2

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 668 373 374

vC1, stage 1 conf vol 373

vC2, stage 2 conf vol 296

vCu, unblocked vol 668 373 374

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s) 5.4

tF (s) 3.5 3.3 2.2

p0 queue free % 100 80 96

cM capacity (veh/h) 594 673 1185

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 134 247 374

Volume Left 2 49 0

Volume Right 132 0 2

cSH 672 1185 1700

Volume to Capacity 0.20 0.04 0.22

Queue Length 95th (ft) 18 3 0

Control Delay (s) 11.7 1.9 0.0

Lane LOS B A

Approach Delay (s) 11.7 1.9 0.0

Approach LOS B

Intersection Summary

Average Delay 2.7

Intersection Capacity Utilization 47.8% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

14: 244th St SW & 3rd Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 16 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 8 418 170 116 188 9 98 6 49 16 2 3

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 9 454 185 126 204 10 107 7 53 17 2 3

Pedestrians 1 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 216 639 1026 1032 547 992 1120 212

vC1, stage 1 conf vol 564 564 463 463

vC2, stage 2 conf vol 462 468 528 657

vCu, unblocked vol 216 639 1026 1032 547 992 1120 212

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s) 6.1 5.5 6.1 5.5

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 99 87 72 98 90 94 99 100

cM capacity (veh/h) 1351 945 385 384 537 313 303 826

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 9 639 126 214 166 23

Volume Left 9 0 126 0 107 17

Volume Right 0 185 0 10 53 3

cSH 1351 1700 945 1700 423 342

Volume to Capacity 0.01 0.38 0.13 0.13 0.39 0.07

Queue Length 95th (ft) 0 0 11 0 46 5

Control Delay (s) 7.7 0.0 9.4 0.0 18.9 16.3

Lane LOS A A C C

Approach Delay (s) 0.1 3.5 18.9 16.3

Approach LOS C C

Intersection Summary

Average Delay 4.0

Intersection Capacity Utilization 58.0% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

15: 244th St SW & Fremont Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 16 Synchro 7 -  Report
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 131 471 284 293 24 121

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 142 512 309 318 26 132

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 1257

pX, platoon unblocked

vC, conflicting volume 654 1335 398

vC1, stage 1 conf vol 398

vC2, stage 2 conf vol 937

vCu, unblocked vol 654 1335 398

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s) 5.4

tF (s) 2.2 3.5 3.3

p0 queue free % 67 89 80

cM capacity (veh/h) 933 242 651

Direction, Lane # EB 1 WB 1 WB 2 NB 1

Volume Total 654 309 318 158

Volume Left 0 309 0 26

Volume Right 512 0 0 132

cSH 1700 933 1700 509

Volume to Capacity 0.38 0.33 0.19 0.31

Queue Length 95th (ft) 0 36 0 33

Control Delay (s) 0.0 10.8 0.0 15.2

Lane LOS B C

Approach Delay (s) 0.0 5.3 15.2

Approach LOS C

Intersection Summary

Average Delay 4.0

Intersection Capacity Utilization 70.4% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 14 79 34 56 357 11

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 15 86 37 61 388 12

Pedestrians 2

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 98 184 69

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 98 184 69

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 99 51 99

cM capacity (veh/h) 1495 797 992

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 101 98 400

Volume Left 15 0 388

Volume Right 0 61 12

cSH 1495 1700 802

Volume to Capacity 0.01 0.06 0.50

Queue Length 95th (ft) 1 0 71

Control Delay (s) 1.2 0.0 13.9

Lane LOS A B

Approach Delay (s) 1.2 0.0 13.9

Approach LOS B

Intersection Summary

Average Delay 9.5

Intersection Capacity Utilization 38.7% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 33 85 68 144 465 124

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 36 92 74 157 505 135

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 877 573 505

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 877 573 505

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 88 82 93

cM capacity (veh/h) 297 519 1059

Direction, Lane # EB 1 EB 2 NB 1 SB 1

Volume Total 36 92 230 640

Volume Left 36 0 74 0

Volume Right 0 92 0 135

cSH 297 519 1059 1700

Volume to Capacity 0.12 0.18 0.07 0.38

Queue Length 95th (ft) 10 16 6 0

Control Delay (s) 18.8 13.4 3.2 0.0

Lane LOS C B A

Approach Delay (s) 14.9 3.2 0.0

Approach LOS B

Intersection Summary

Average Delay 2.7

Intersection Capacity Utilization 56.7% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 1 4 0 78 2 46 1 66 104 104 170 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 11 12 12 12 12 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 0.98 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.86 1.00 0.85 1.00

Flt Protected 0.99 0.95 1.00 1.00 1.00 0.98

Satd. Flow (prot) 1842 1707 1553 1861 1551 1823

Flt Permitted 0.98 0.75 1.00 1.00 1.00 0.84

Satd. Flow (perm) 1831 1356 1553 1855 1551 1569

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 1 4 0 85 2 50 1 72 113 113 185 1

RTOR Reduction (vph) 0 0 0 0 20 0 0 0 83 0 0 0

Lane Group Flow (vph) 0 5 0 85 32 0 0 73 30 0 299 0

Confl. Peds. (#/hr) 3 1 1 3 3 5 5 3

Confl. Bikes (#/hr) 1 2 5

Turn Type Perm Perm Perm Perm Perm

Protected Phases 2 2 5 5

Permitted Phases 2 2 5 5 5

Actuated Green, G (s) 41.7 41.7 41.7 18.3 18.3 18.3

Effective Green, g (s) 41.7 41.7 41.7 18.3 18.3 18.3

Actuated g/C Ratio 0.60 0.60 0.60 0.26 0.26 0.26

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1091 808 925 485 405 410

v/s Ratio Prot 0.02

v/s Ratio Perm 0.00 c0.06 0.04 0.02 c0.19

v/c Ratio 0.00 0.11 0.03 0.15 0.07 0.73

Uniform Delay, d1 5.7 6.1 5.8 19.9 19.5 23.6

Progression Factor 1.00 0.24 0.10 1.00 1.00 0.98

Incremental Delay, d2 0.0 0.3 0.1 0.1 0.0 4.8

Delay (s) 5.7 1.7 0.7 19.9 19.5 28.0

Level of Service A A A B B C

Approach Delay (s) 5.7 1.3 19.7 28.0

Approach LOS A A B C

Intersection Summary

HCM Average Control Delay 19.5 HCM Level of Service B

HCM Volume to Capacity ratio 0.30

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 49.4% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 23 576 39 101 552 123 25 96 117 323 273 39

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 11 12 11 12 11 10 11 12 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 0.91 0.91

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.93 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.97 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 0.99

Satd. Flow (prot) 1770 3379 1770 3296 1711 1739 1426 1610 3185

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 0.99

Satd. Flow (perm) 1770 3379 1770 3296 1711 1739 1426 1610 3185

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 25 626 42 110 600 134 27 104 127 351 297 42

RTOR Reduction (vph) 0 3 0 0 11 0 0 0 112 0 6 0

Lane Group Flow (vph) 25 665 0 110 723 0 27 104 15 228 456 0

Confl. Peds. (#/hr) 10 18 18 10 2 26 26 2

Confl. Bikes (#/hr) 1 3 1

Turn Type Prot Prot Split Perm Split

Protected Phases 5 2 1 6 4 4 3 3

Permitted Phases 4

Actuated Green, G (s) 3.6 65.1 13.0 74.5 16.2 16.2 16.2 25.7 25.7

Effective Green, g (s) 3.6 65.1 13.0 74.5 16.2 16.2 16.2 25.7 25.7

Actuated g/C Ratio 0.03 0.46 0.09 0.53 0.12 0.12 0.12 0.18 0.18

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 46 1571 164 1754 198 201 165 296 585

v/s Ratio Prot 0.01 0.20 c0.06 c0.22 0.02 c0.06 0.14 c0.14

v/s Ratio Perm 0.01

v/c Ratio 0.54 0.42 0.67 0.41 0.14 0.52 0.09 0.77 0.78

Uniform Delay, d1 67.4 24.9 61.4 19.6 55.6 58.2 55.3 54.3 54.5

Progression Factor 1.32 0.30 1.44 0.29 1.00 1.00 1.00 0.99 0.99

Incremental Delay, d2 6.7 0.8 5.2 0.4 0.1 0.9 0.1 8.6 4.7

Delay (s) 95.7 8.4 93.7 6.2 55.7 59.2 55.4 62.3 58.9

Level of Service F A F A E E E E E

Approach Delay (s) 11.5 17.6 56.9 60.0

Approach LOS B B E E

Intersection Summary

HCM Average Control Delay 31.8 HCM Level of Service C

HCM Volume to Capacity ratio 0.52

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 57.6% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 22 86 165 63 59 8 16 209 15 4 474 101

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 24 93 179 68 64 9 17 227 16 4 515 110

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 297 141 261 629

Volume Left (vph) 24 68 17 4

Volume Right (vph) 179 9 16 110

Hadj (s) -0.31 0.09 0.01 -0.07

Departure Headway (s) 6.6 7.5 6.7 6.0

Degree Utilization, x 0.54 0.29 0.48 1.05

Capacity (veh/h) 519 445 508 591

Control Delay (s) 17.2 13.5 15.8 74.2

Approach Delay (s) 17.2 13.5 15.8 74.2

Approach LOS C B C F

Intersection Summary

Delay 43.5

HCM Level of Service E

Intersection Capacity Utilization 64.1% ICU Level of Service C

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 11 201 496 104 193 46

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 12 218 539 113 210 50

Pedestrians 4 5 2

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1432 244 264

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1432 244 264

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 86 72 58

cM capacity (veh/h) 86 789 1296

Direction, Lane # EB 1 EB 2 NB 1 SB 1

Volume Total 12 218 652 260

Volume Left 12 0 539 0

Volume Right 0 218 0 50

cSH 86 789 1296 1700

Volume to Capacity 0.14 0.28 0.42 0.15

Queue Length 95th (ft) 12 28 52 0

Control Delay (s) 53.6 11.3 8.8 0.0

Lane LOS F B A

Approach Delay (s) 13.5 8.8 0.0

Approach LOS B

Intersection Summary

Average Delay 7.7

Intersection Capacity Utilization 60.9% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 24 61 17 8 71 294 21 244 13 110 220 45

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 26 66 18 9 77 320 23 265 14 120 239 49

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 111 86 320 302 408

Volume Left (vph) 26 9 0 23 120

Volume Right (vph) 18 0 320 14 49

Hadj (s) -0.02 0.08 -0.67 0.02 0.02

Departure Headway (s) 7.2 7.1 6.3 6.4 6.2

Degree Utilization, x 0.22 0.17 0.56 0.54 0.70

Capacity (veh/h) 410 475 530 524 552

Control Delay (s) 12.3 10.3 15.7 16.5 22.1

Approach Delay (s) 12.3 14.6 16.5 22.1

Approach LOS B B C C

Intersection Summary

Delay 17.3

HCM Level of Service C

Intersection Capacity Utilization 58.0% ICU Level of Service B

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 9 128 5 38 292 20 8 129 14 49 407 22

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 11 11 11 12 11 11 12 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98 1.00 1.00

Flpb, ped/bikes 0.99 1.00 0.97 1.00 1.00 1.00 1.00 0.99 1.00

Frt 1.00 0.99 1.00 0.99 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1757 1849 1659 1779 1766 1801 1502 1761 1784

Flt Permitted 0.34 1.00 0.67 1.00 0.44 1.00 1.00 0.67 1.00

Satd. Flow (perm) 626 1849 1161 1779 816 1801 1502 1237 1784

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 10 139 5 41 317 22 9 140 15 53 442 24

RTOR Reduction (vph) 0 2 0 0 4 0 0 0 6 0 2 0

Lane Group Flow (vph) 10 142 0 41 335 0 9 140 9 53 464 0

Confl. Peds. (#/hr) 7 18 18 7 2 5 5 2

Confl. Bikes (#/hr) 2 1

Turn Type Perm Perm Perm Perm Perm

Protected Phases 4 4 2 2

Permitted Phases 4 4 2 2 2

Actuated Green, G (s) 18.0 18.0 18.0 18.0 42.0 42.0 42.0 42.0 42.0

Effective Green, g (s) 18.0 18.0 18.0 18.0 42.0 42.0 42.0 42.0 42.0

Actuated g/C Ratio 0.26 0.26 0.26 0.26 0.60 0.60 0.60 0.60 0.60

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 161 475 299 457 490 1081 901 742 1070

v/s Ratio Prot 0.08 c0.19 0.08 c0.26

v/s Ratio Perm 0.02 0.04 0.01 0.01 0.04

v/c Ratio 0.06 0.30 0.14 0.73 0.02 0.13 0.01 0.07 0.43

Uniform Delay, d1 19.6 20.9 20.0 23.8 5.7 6.1 5.6 5.9 7.6

Progression Factor 1.00 1.00 1.11 1.16 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.1 0.1 4.2 0.1 0.2 0.0 0.2 1.3

Delay (s) 19.7 21.0 22.2 31.8 5.7 6.3 5.7 6.0 8.9

Level of Service B C C C A A A A A

Approach Delay (s) 21.0 30.8 6.2 8.6

Approach LOS C C A A

Intersection Summary

HCM Average Control Delay 16.8 HCM Level of Service B

HCM Volume to Capacity ratio 0.52

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 64.4% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 2 39 7 133 41 8 15 4 216 3 344 21

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00 1.00 0.95 0.95 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.86 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 0.97 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 1676 1425 1513 1551 1393 1589 1362 1354 1593 3185 1392

Flt Permitted 0.95 1.00 1.00 0.95 0.97 1.00 0.53 1.00 1.00 0.68 1.00 1.00

Satd. Flow (perm) 1593 1676 1425 1513 1551 1393 886 1362 1354 1134 3185 1392

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 2 42 8 145 45 9 16 4 235 3 374 23

RTOR Reduction (vph) 0 0 8 0 0 0 0 30 31 0 0 6

Lane Group Flow (vph) 2 42 0 94 96 9 16 89 89 3 374 17

Confl. Peds. (#/hr) 5 5 1 1

Turn Type Split Perm Split Free Perm Prot Perm Perm

Protected Phases 8 8 7 7 2 2 6

Permitted Phases 8 Free 2 6 6

Actuated Green, G (s) 8.2 8.2 8.2 13.2 13.2 140.0 103.6 103.6 103.6 103.6 103.6 103.6

Effective Green, g (s) 8.2 8.2 8.2 13.2 13.2 140.0 103.6 103.6 103.6 103.6 103.6 103.6

Actuated g/C Ratio 0.06 0.06 0.06 0.09 0.09 1.00 0.74 0.74 0.74 0.74 0.74 0.74

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.5 3.5 3.5 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 93 98 83 143 146 1393 656 1008 1002 839 2357 1030

v/s Ratio Prot 0.00 c0.03 c0.06 0.06 0.07 0.07 c0.12

v/s Ratio Perm 0.00 0.01 0.02 0.00 0.01

v/c Ratio 0.02 0.43 0.01 0.66 0.66 0.01 0.02 0.09 0.09 0.00 0.16 0.02

Uniform Delay, d1 62.1 63.6 62.1 61.2 61.2 0.0 4.8 5.1 5.1 4.7 5.4 4.8

Progression Factor 1.00 1.00 1.00 0.40 0.40 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 3.5 0.0 7.9 7.8 0.0 0.1 0.2 0.2 0.0 0.1 0.0

Delay (s) 62.2 67.2 62.1 32.2 32.1 0.0 4.9 5.2 5.2 4.8 5.5 4.8

Level of Service E E E C C A A A A A A A

Approach Delay (s) 66.2 30.7 5.2 5.5

Approach LOS E C A A

Intersection Summary

HCM Average Control Delay 14.4 HCM Level of Service B

HCM Volume to Capacity ratio 0.23

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 41.1% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 245 185 4 196 103 114 6 415 164 190 978 304

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.96 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 1856 1764 1863 1583 1769 3375 1770 3378

Flt Permitted 0.45 1.00 0.32 1.00 1.00 0.16 1.00 0.30 1.00

Satd. Flow (perm) 838 1856 603 1863 1583 306 3375 553 3378

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 266 201 4 213 112 124 7 451 178 207 1063 330

RTOR Reduction (vph) 0 1 0 0 0 109 0 30 0 0 17 0

Lane Group Flow (vph) 266 204 0 213 112 15 7 599 0 207 1376 0

Confl. Peds. (#/hr) 9 9 6 1 1 6

Turn Type pm+pt pm+pt Perm pm+pt pm+pt

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 8 2 6

Actuated Green, G (s) 39.6 19.5 33.6 16.5 16.5 60.7 59.7 89.9 84.4

Effective Green, g (s) 39.6 19.5 33.6 16.5 16.5 60.7 59.7 89.9 84.4

Actuated g/C Ratio 0.28 0.14 0.24 0.12 0.12 0.43 0.43 0.64 0.60

Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 1.0 3.0 1.0 3.0

Lane Grp Cap (vph) 371 259 287 220 187 143 1439 579 2036

v/s Ratio Prot c0.10 c0.11 0.09 0.06 0.00 0.18 c0.07 c0.41

v/s Ratio Perm 0.10 0.09 0.01 0.02 0.16

v/c Ratio 0.72 0.79 0.74 0.51 0.08 0.05 0.42 0.36 0.68

Uniform Delay, d1 42.6 58.3 46.3 57.9 55.0 22.8 28.0 11.8 18.6

Progression Factor 1.00 1.00 0.47 0.59 1.17 1.00 1.00 1.00 1.00

Incremental Delay, d2 5.4 13.6 8.3 0.6 0.1 0.1 0.9 1.7 1.8

Delay (s) 48.0 71.8 30.0 35.0 64.3 22.9 28.9 13.5 20.5

Level of Service D E C D E C C B C

Approach Delay (s) 58.4 40.7 28.8 19.5

Approach LOS E D C B

Intersection Summary

HCM Average Control Delay 30.2 HCM Level of Service C

HCM Volume to Capacity ratio 0.72

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 78.6% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 275 541 67 2 876 202 285 269 314 33 131 280

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.1 5.5 5.5 5.5 5.1 5.1 5.5 5.1 5.1 5.5

Lane Util. Factor 1.00 0.95 1.00 0.95 0.91 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 1.00 0.99 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 0.97 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 1.00 0.95 0.99 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3539 1533 3439 1610 3343 1560 1770 1863 1583

Flt Permitted 0.10 1.00 1.00 0.95 0.95 0.99 1.00 0.95 1.00 1.00

Satd. Flow (perm) 190 3539 1533 3283 1610 3343 1560 1770 1863 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 299 588 73 2 952 220 310 292 341 36 142 304

RTOR Reduction (vph) 0 0 29 0 15 0 0 0 133 0 0 178

Lane Group Flow (vph) 299 588 44 0 1159 0 195 407 208 36 142 126

Confl. Peds. (#/hr) 5 5 2 2

Turn Type pm+pt Perm Perm Split custom Split custom

Protected Phases 5 2 6 4 4 3 3

Permitted Phases 2 2 6 2 6

Actuated Green, G (s) 77.5 77.1 77.1 52.4 20.6 20.6 77.1 13.3 13.3 52.4

Effective Green, g (s) 77.5 77.1 77.1 52.4 20.6 20.6 77.1 13.3 13.3 52.4

Actuated g/C Ratio 0.61 0.61 0.61 0.41 0.16 0.16 0.61 0.10 0.10 0.41

Clearance Time (s) 5.1 5.5 5.5 5.5 5.1 5.1 5.5 5.1 5.1 5.5

Vehicle Extension (s) 3.0 3.5 3.5 3.0 3.0 3.0 3.5 3.0 3.0 3.0

Lane Grp Cap (vph) 361 2154 933 1358 262 544 949 186 196 655

v/s Ratio Prot c0.13 0.17 0.12 c0.12 0.02 c0.08

v/s Ratio Perm c0.38 0.03 0.35 0.13 0.08

v/c Ratio 0.83 0.27 0.05 0.85 0.74 0.75 0.22 0.19 0.72 0.19

Uniform Delay, d1 38.9 11.6 10.0 33.7 50.5 50.6 11.2 51.8 54.9 23.7

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 14.4 0.1 0.0 5.4 10.9 5.6 0.1 0.5 12.5 0.1

Delay (s) 53.4 11.7 10.0 39.1 61.4 56.2 11.3 52.3 67.4 23.8

Level of Service D B B D E E B D E C

Approach Delay (s) 24.6 39.1 41.0 38.8

Approach LOS C D D D

Intersection Summary

HCM Average Control Delay 35.7 HCM Level of Service D

HCM Volume to Capacity ratio 0.79

Actuated Cycle Length (s) 126.7 Sum of lost time (s) 15.3

Intersection Capacity Utilization 82.6% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Sign Control Stop Stop Stop

Volume (vph) 1 28 41 28 21 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 30 45 30 23 0

Direction, Lane # EB 1 NB 1 SB 1

Volume Total (vph) 32 75 23

Volume Left (vph) 1 45 0

Volume Right (vph) 30 0 0

Hadj (s) -0.54 0.15 0.03

Departure Headway (s) 3.6 4.1 4.1

Degree Utilization, x 0.03 0.09 0.03

Capacity (veh/h) 975 852 871

Control Delay (s) 6.7 7.5 7.2

Approach Delay (s) 6.7 7.5 7.2

Approach LOS A A A

Intersection Summary

Delay 7.3

HCM Level of Service A

Intersection Capacity Utilization 21.1% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 7 3 2 0 0 44 2 67 0 26 33 6

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 8 3 2 0 0 48 2 73 0 28 36 7

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 13 48 75 71

Volume Left (vph) 8 0 2 28

Volume Right (vph) 2 48 0 7

Hadj (s) 0.05 -0.57 0.04 0.06

Departure Headway (s) 4.3 3.7 4.1 4.2

Degree Utilization, x 0.02 0.05 0.09 0.08

Capacity (veh/h) 800 940 846 848

Control Delay (s) 7.4 6.9 7.5 7.5

Approach Delay (s) 7.4 6.9 7.5 7.5

Approach LOS A A A A

Intersection Summary

Delay 7.4

HCM Level of Service A

Intersection Capacity Utilization 24.3% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 0 3 2 0 7 1 76 0 23 47 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 0 3 2 0 8 1 83 0 25 51 0

Pedestrians 3

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 193 186 54 192 186 83 51 83

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 193 186 54 192 186 83 51 83

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 100 100 100 100 99 100 98

cM capacity (veh/h) 750 696 1010 753 696 977 1555 1515

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 4 10 84 76

Volume Left 1 2 1 25

Volume Right 3 8 0 0

cSH 930 916 1555 1515

Volume to Capacity 0.00 0.01 0.00 0.02

Queue Length 95th (ft) 0 1 0 1

Control Delay (s) 8.9 9.0 0.1 2.5

Lane LOS A A A A

Approach Delay (s) 8.9 9.0 0.1 2.5

Approach LOS A A

Intersection Summary

Average Delay 1.9

Intersection Capacity Utilization 21.4% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 144 4 5 9 7 15 9 162 1 12 300 307

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 5.0 5.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.94 1.00 1.00 1.00 0.92

Flt Protected 0.95 0.99 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 1718 1755 3536 1770 3233

Flt Permitted 0.76 0.93 0.40 1.00 0.95 1.00

Satd. Flow (perm) 1403 1617 741 3536 1770 3233

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 157 4 5 10 8 16 10 176 1 13 326 334

RTOR Reduction (vph) 0 1 0 0 13 0 0 0 0 0 73 0

Lane Group Flow (vph) 0 165 0 0 21 0 10 177 0 13 587 0

Confl. Peds. (#/hr) 2 2 4 2 2 4

Turn Type Perm Perm Perm Prot

Protected Phases 8 8 6 5 5 6

Permitted Phases 8 8 6

Actuated Green, G (s) 23.6 23.6 94.0 94.0 9.4 107.4

Effective Green, g (s) 23.6 23.6 94.0 94.0 9.4 107.4

Actuated g/C Ratio 0.17 0.17 0.67 0.67 0.07 0.77

Clearance Time (s) 4.0 4.0 5.0 5.0 4.0

Vehicle Extension (s) 3.5 3.5 2.5 2.5 2.0

Lane Grp Cap (vph) 237 273 498 2374 119 2480

v/s Ratio Prot 0.05 0.01 c0.18

v/s Ratio Perm c0.12 0.01 0.01

v/c Ratio 0.70 0.08 0.02 0.07 0.11 0.24

Uniform Delay, d1 54.8 49.0 7.7 8.0 61.4 4.6

Progression Factor 1.00 1.00 0.87 0.85 1.39 0.21

Incremental Delay, d2 8.9 0.1 0.1 0.1 0.1 0.0

Delay (s) 63.7 49.2 6.7 6.8 85.2 1.0

Level of Service E D A A F A

Approach Delay (s) 63.7 49.2 6.8 2.6

Approach LOS E D A A

Intersection Summary

HCM Average Control Delay 14.4 HCM Level of Service B

HCM Volume to Capacity ratio 0.32

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 40.2% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 6 18 91 12 7 2 49 89 14 87 1

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 7 20 99 13 8 2 53 97 15 95 1

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 131

pX, platoon unblocked 0.97 0.97 0.97 0.97 0.97 0.97

vC, conflicting volume 246 280 96 255 232 102 96 150

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 207 243 96 217 193 59 96 109

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 99 98 86 98 99 100 99

cM capacity (veh/h) 705 632 959 690 673 977 1498 1438

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 26 120 152 111

Volume Left 0 99 2 15

Volume Right 20 8 97 1

cSH 849 701 1498 1438

Volume to Capacity 0.03 0.17 0.00 0.01

Queue Length 95th (ft) 2 15 0 1

Control Delay (s) 9.4 11.2 0.1 1.1

Lane LOS A B A A

Approach Delay (s) 9.4 11.2 0.1 1.1

Approach LOS A B

Intersection Summary

Average Delay 4.2

Intersection Capacity Utilization 32.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 12 4 4 8 4 11 18 73 10 8 51 24

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 13 4 4 9 4 12 20 79 11 9 55 26

Pedestrians 2

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 224 215 70 218 223 85 82 90

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 224 215 70 218 223 85 82 90

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 98 99 100 99 99 99 99 99

cM capacity (veh/h) 709 670 990 719 663 974 1516 1505

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 22 25 110 90

Volume Left 13 9 20 9

Volume Right 4 12 11 26

cSH 742 809 1516 1505

Volume to Capacity 0.03 0.03 0.01 0.01

Queue Length 95th (ft) 2 2 1 0

Control Delay (s) 10.0 9.6 1.4 0.8

Lane LOS A A A A

Approach Delay (s) 10.0 9.6 1.4 0.8

Approach LOS A A

Intersection Summary

Average Delay 2.8

Intersection Capacity Utilization 19.6% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

33: Edmonds Way & 95th Pl W 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 16 Synchro 7 -  Report

David Evans and Associates, Inc. Page 35

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 86 609 0 1 592 60 1 0 8 94 1 114

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.6 4.6 4.6 4.6 5.5 5.5 5.5

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.99 0.88 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1769 3539 1770 3484 1609 1768 1564

Flt Permitted 0.23 1.00 0.26 1.00 0.99 0.75 1.00

Satd. Flow (perm) 434 3539 491 3484 1599 1398 1564

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 93 662 0 1 643 65 1 0 9 102 1 124

RTOR Reduction (vph) 0 0 0 0 14 0 0 4 0 0 55 0

Lane Group Flow (vph) 93 662 0 1 694 0 0 6 0 102 70 0

Confl. Peds. (#/hr) 1 1 2 1 1 2

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 21.0 21.0 21.0 21.0 38.9 38.9 38.9

Effective Green, g (s) 21.0 21.0 21.0 21.0 38.9 38.9 38.9

Actuated g/C Ratio 0.30 0.30 0.30 0.30 0.56 0.56 0.56

Clearance Time (s) 4.6 4.6 4.6 4.6 5.5 5.5 5.5

Vehicle Extension (s) 3.5 3.5 3.5 3.5 4.0 4.0 4.0

Lane Grp Cap (vph) 130 1062 147 1045 889 777 869

v/s Ratio Prot 0.19 0.20 0.04

v/s Ratio Perm c0.21 0.00 0.00 c0.07

v/c Ratio 0.72 0.62 0.01 0.66 0.01 0.13 0.08

Uniform Delay, d1 21.8 21.1 17.2 21.4 6.9 7.5 7.2

Progression Factor 0.70 0.74 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 13.0 0.9 0.0 1.7 0.0 0.3 0.2

Delay (s) 28.4 16.4 17.2 23.1 6.9 7.8 7.4

Level of Service C B B C A A A

Approach Delay (s) 17.9 23.1 6.9 7.6

Approach LOS B C A A

Intersection Summary

HCM Average Control Delay 18.6 HCM Level of Service B

HCM Volume to Capacity ratio 0.34

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.1

Intersection Capacity Utilization 58.2% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 35 424 147 144 454 83 131 200 80 195 366 27

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.96 1.00 0.98 1.00 0.96 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 3391 1770 3457 1770 3387 1770 3498

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1770 3391 1770 3457 1770 3387 1770 3498

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 38 461 160 157 493 90 142 217 87 212 398 29

RTOR Reduction (vph) 0 48 0 0 19 0 0 63 0 0 7 0

Lane Group Flow (vph) 38 573 0 157 564 0 142 241 0 212 420 0

Confl. Peds. (#/hr) 1 1 9 9

Turn Type Prot Prot Prot Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases

Actuated Green, G (s) 2.4 17.6 9.9 25.1 8.8 15.2 11.3 17.7

Effective Green, g (s) 2.4 17.6 9.9 25.1 8.8 15.2 11.3 17.7

Actuated g/C Ratio 0.03 0.25 0.14 0.36 0.13 0.22 0.16 0.25

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 61 853 250 1240 223 735 286 884

v/s Ratio Prot 0.02 c0.17 c0.09 0.16 0.08 0.07 c0.12 c0.12

v/s Ratio Perm

v/c Ratio 0.62 0.67 0.63 0.45 0.64 0.33 0.74 0.47

Uniform Delay, d1 33.4 23.6 28.3 17.2 29.1 23.1 28.0 22.2

Progression Factor 1.00 1.00 1.68 0.32 1.08 0.94 1.00 1.00

Incremental Delay, d2 18.1 2.1 4.6 0.2 5.8 1.2 9.9 1.8

Delay (s) 51.5 25.7 52.2 5.7 37.3 23.0 37.9 24.0

Level of Service D C D A D C D C

Approach Delay (s) 27.2 15.6 27.5 28.6

Approach LOS C B C C

Intersection Summary

HCM Average Control Delay 24.2 HCM Level of Service C

HCM Volume to Capacity ratio 0.59

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 58.3% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 0 0 429 0 0 0 0 0 1028 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3

Lane Util. Factor 0.95 0.95

Frt 1.00 1.00

Flt Protected 1.00 1.00

Satd. Flow (prot) 3539 3539

Flt Permitted 1.00 1.00

Satd. Flow (perm) 3539 3539

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 0 0 0 466 0 0 0 0 0 1117 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 0 0 0 466 0 0 0 0 0 1117 0

Turn Type

Protected Phases 6 4

Permitted Phases

Actuated Green, G (s) 69.0 60.4

Effective Green, g (s) 69.0 60.4

Actuated g/C Ratio 0.49 0.43

Clearance Time (s) 5.3 5.3

Vehicle Extension (s) 5.0 5.0

Lane Grp Cap (vph) 1744 1527

v/s Ratio Prot c0.13 c0.32

v/s Ratio Perm

v/c Ratio 0.27 0.73

Uniform Delay, d1 20.7 33.1

Progression Factor 0.58 1.00

Incremental Delay, d2 0.4 2.2

Delay (s) 12.5 35.3

Level of Service B D

Approach Delay (s) 0.0 12.5 0.0 35.3

Approach LOS A B A D

Intersection Summary

HCM Average Control Delay 28.6 HCM Level of Service C

HCM Volume to Capacity ratio 0.48

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.6

Intersection Capacity Utilization 47.3% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 0 526 0 0 1047 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3

Lane Util. Factor 0.95 0.97

Frt 1.00 1.00

Flt Protected 1.00 0.95

Satd. Flow (prot) 3539 3433

Flt Permitted 1.00 0.95

Satd. Flow (perm) 3539 3433

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 572 0 0 1138 0

RTOR Reduction (vph) 0 0 0 0 155 0

Lane Group Flow (vph) 0 572 0 0 983 0

Turn Type

Protected Phases 2 4

Permitted Phases

Actuated Green, G (s) 75.4 54.0

Effective Green, g (s) 75.4 54.0

Actuated g/C Ratio 0.54 0.39

Clearance Time (s) 5.3 5.3

Vehicle Extension (s) 5.0 5.0

Lane Grp Cap (vph) 1906 1324

v/s Ratio Prot c0.16 c0.29

v/s Ratio Perm

v/c Ratio 0.30 0.74

Uniform Delay, d1 17.8 37.0

Progression Factor 0.50 0.05

Incremental Delay, d2 0.4 2.4

Delay (s) 9.2 4.4

Level of Service A A

Approach Delay (s) 9.2 0.0 4.4

Approach LOS A A A

Intersection Summary

HCM Average Control Delay 6.0 HCM Level of Service A

HCM Volume to Capacity ratio 0.48

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.6

Intersection Capacity Utilization 53.2% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 9 1432 134 148 772 51 26 47 160 182 285 45

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.6 5.3 4.6 5.3 4.6 5.0 5.0 4.6 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3486 1770 3502 1770 1803 1562 1770 1863 1560

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3486 1770 3502 1770 1803 1562 1770 1863 1560

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 10 1557 146 161 839 55 28 51 174 198 310 49

RTOR Reduction (vph) 0 5 0 0 3 0 0 0 85 0 0 22

Lane Group Flow (vph) 10 1698 0 161 891 0 28 51 89 198 310 27

Confl. Peds. (#/hr) 1 2 2 1 2 1 1 2

Bus Blockages (#/hr) 0 0 0 0 0 0 0 8 0 0 0 0

Turn Type Prot Prot Prot Perm Prot Perm

Protected Phases 5 2 1 6 3 8 7 4

Permitted Phases 8 4

Actuated Green, G (s) 1.4 63.5 21.1 83.2 3.8 21.5 21.5 14.4 32.1 32.1

Effective Green, g (s) 1.4 63.5 21.1 83.2 3.8 21.5 21.5 14.4 32.1 32.1

Actuated g/C Ratio 0.01 0.45 0.15 0.59 0.03 0.15 0.15 0.10 0.23 0.23

Clearance Time (s) 4.6 5.3 4.6 5.3 4.6 5.0 5.0 4.6 5.0 5.0

Vehicle Extension (s) 2.5 5.0 2.5 5.0 2.5 5.0 5.0 3.0 5.0 5.0

Lane Grp Cap (vph) 18 1581 267 2081 48 277 240 182 427 358

v/s Ratio Prot 0.01 c0.49 c0.09 0.25 0.02 0.03 c0.11 c0.17

v/s Ratio Perm 0.06 0.02

v/c Ratio 0.56 1.07 0.60 0.43 0.58 0.18 0.37 1.09 0.73 0.07

Uniform Delay, d1 69.0 38.2 55.5 15.5 67.3 51.6 53.2 62.8 49.9 42.3

Progression Factor 1.19 0.71 0.96 0.84 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 24.4 44.6 3.1 0.6 14.1 0.7 2.0 92.1 7.4 0.2

Delay (s) 106.4 71.6 56.6 13.6 81.4 52.3 55.2 154.9 57.3 42.5

Level of Service F E E B F D E F E D

Approach Delay (s) 71.8 20.2 57.5 90.7

Approach LOS E C E F

Intersection Summary

HCM Average Control Delay 58.5 HCM Level of Service E

HCM Volume to Capacity ratio 0.91

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 14.5

Intersection Capacity Utilization 86.3% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 0 1111 884 0 285 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3 5.0

Lane Util. Factor 0.95 0.95 0.97

Frpb, ped/bikes 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 1.00 1.00

Flt Protected 1.00 1.00 0.95

Satd. Flow (prot) 3539 3539 3433

Flt Permitted 1.00 1.00 0.95

Satd. Flow (perm) 3539 3539 3433

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 1208 961 0 310 0

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 0 1208 961 0 310 0

Confl. Peds. (#/hr) 1

Turn Type

Protected Phases 2 6 4

Permitted Phases

Actuated Green, G (s) 48.0 48.0 11.7

Effective Green, g (s) 48.0 48.0 11.7

Actuated g/C Ratio 0.69 0.69 0.17

Clearance Time (s) 5.3 5.3 5.0

Vehicle Extension (s) 5.0 5.0 3.0

Lane Grp Cap (vph) 2427 2427 574

v/s Ratio Prot c0.34 0.27 c0.09

v/s Ratio Perm

v/c Ratio 0.50 0.40 0.54

Uniform Delay, d1 5.2 4.7 26.7

Progression Factor 0.79 1.00 1.00

Incremental Delay, d2 0.2 0.5 1.0

Delay (s) 4.3 5.2 27.7

Level of Service A A C

Approach Delay (s) 4.3 5.2 27.7

Approach LOS A A C

Intersection Summary

HCM Average Control Delay 7.6 HCM Level of Service A

HCM Volume to Capacity ratio 0.51

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.3

Intersection Capacity Utilization 47.4% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 60 53 13 596 1738 44

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 65 58 14 648 1889 48

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 2241 945 1937

vC1, stage 1 conf vol 1889

vC2, stage 2 conf vol 352

vCu, unblocked vol 2241 945 1937

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s) 5.8

tF (s) 3.5 3.3 2.2

p0 queue free % 36 78 95

cM capacity (veh/h) 101 263 300

Direction, Lane # EB 1 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3

Volume Total 123 14 324 324 945 945 48

Volume Left 65 14 0 0 0 0 0

Volume Right 58 0 0 0 0 0 48

cSH 142 300 1700 1700 1700 1700 1700

Volume to Capacity 0.86 0.05 0.19 0.19 0.56 0.56 0.03

Queue Length 95th (ft) 142 4 0 0 0 0 0

Control Delay (s) 103.1 17.6 0.0 0.0 0.0 0.0 0.0

Lane LOS F C

Approach Delay (s) 103.1 0.4 0.0

Approach LOS F

Intersection Summary

Average Delay 4.7

Intersection Capacity Utilization 61.3% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 132 354 73 180 143 76 15 353 111 126 1366 190

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 11 11 11 11 11 11 13 15 11 13

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.98 1.00 1.00 0.97 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3434 1711 3421 1508 1711 3421 1588 1947 3421 1583

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3434 1711 3421 1508 1711 3421 1588 1947 3421 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 143 385 79 196 155 83 16 384 121 137 1485 207

RTOR Reduction (vph) 0 13 0 0 0 68 0 0 66 0 0 41

Lane Group Flow (vph) 143 451 0 196 155 15 16 384 55 137 1485 166

Confl. Peds. (#/hr) 2 9 9 2 12 12 12 12

Turn Type Prot Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 15.3 22.7 17.6 25.0 25.0 2.8 63.7 63.7 14.0 74.9 74.9

Effective Green, g (s) 15.3 22.7 17.6 25.0 25.0 2.8 63.7 63.7 14.0 74.9 74.9

Actuated g/C Ratio 0.11 0.16 0.13 0.18 0.18 0.02 0.46 0.46 0.10 0.54 0.54

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 3.0 2.0 2.0 2.5 3.5 3.5 2.5 3.5 3.5

Lane Grp Cap (vph) 193 557 215 611 269 34 1557 723 195 1830 847

v/s Ratio Prot 0.08 c0.13 c0.11 0.05 0.01 0.11 c0.07 c0.43

v/s Ratio Perm 0.01 0.03 0.10

v/c Ratio 0.74 0.81 0.91 0.25 0.06 0.47 0.25 0.08 0.70 0.81 0.20

Uniform Delay, d1 60.4 56.6 60.4 49.5 47.7 67.9 23.4 21.5 61.0 26.7 16.9

Progression Factor 0.99 0.99 0.65 0.98 2.81 1.06 0.78 0.39 1.00 1.00 1.00

Incremental Delay, d2 12.5 8.0 37.5 0.1 0.0 7.2 0.4 0.2 10.1 4.0 0.5

Delay (s) 72.3 64.1 76.7 48.7 134.3 79.2 18.6 8.6 71.1 30.8 17.4

Level of Service E E E D F E B A E C B

Approach Delay (s) 66.1 77.7 18.1 32.3

Approach LOS E E B C

Intersection Summary

HCM Average Control Delay 42.0 HCM Level of Service D

HCM Volume to Capacity ratio 0.84

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 22.0

Intersection Capacity Utilization 85.6% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR WBR2 NBL2 NBL NBT NBR SBL

Lane Configurations

Volume (vph) 69 343 617 113 187 36 18 212 31 402 43 51

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00

Frt 1.00 1.00 0.85 1.00 0.97 1.00 1.00 0.85 1.00

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Satd. Flow (prot) 1593 3185 1425 1593 3078 1593 3185 1425 1593

Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Satd. Flow (perm) 1593 3185 1425 1593 3078 1593 3185 1425 1593

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 75 373 671 123 203 39 20 230 34 437 47 55

RTOR Reduction (vph) 0 0 124 0 4 0 0 0 0 0 25 0

Lane Group Flow (vph) 75 373 547 123 258 0 0 0 264 437 22 55

Turn Type Prot Perm Prot Prot Prot Perm Prot

Protected Phases 7 4 3 8 5 5 2 1

Permitted Phases 4 2

Actuated Green, G (s) 10.6 38.0 38.0 8.0 35.4 16.0 64.7 64.7 7.3

Effective Green, g (s) 10.6 38.0 38.0 8.0 35.4 16.0 64.7 64.7 7.3

Actuated g/C Ratio 0.08 0.27 0.27 0.06 0.25 0.11 0.46 0.46 0.05

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 2.0 6.0 6.0 2.0

Lane Grp Cap (vph) 121 865 387 91 778 182 1472 659 83

v/s Ratio Prot 0.05 0.12 c0.08 0.08 c0.17 0.14 0.03

v/s Ratio Perm c0.38 0.02

v/c Ratio 0.62 0.43 1.41 1.35 0.33 1.45 0.30 0.03 0.66

Uniform Delay, d1 62.7 42.1 51.0 66.0 42.6 62.0 23.5 20.6 65.1

Progression Factor 1.31 0.82 0.73 0.97 1.01 0.97 0.79 1.27 1.14

Incremental Delay, d2 8.6 0.3 200.2 213.5 0.2 229.1 0.5 0.1 11.3

Delay (s) 90.9 34.9 237.3 277.3 43.4 289.2 19.0 26.3 85.9

Level of Service F C F F D F B C F

Approach Delay (s) 160.0 118.1 114.8

Approach LOS F F F

Intersection Summary

HCM Average Control Delay 143.4 HCM Level of Service F

HCM Volume to Capacity ratio 1.34

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 22.0

Intersection Capacity Utilization 109.2% ICU Level of Service H

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBT SBR SBR2 SER2

Lane Configurations

Volume (vph) 1484 76 7 0

Ideal Flow (vphpl) 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0

Lane Util. Factor 0.95 1.00

Frt 1.00 0.85

Flt Protected 1.00 1.00

Satd. Flow (prot) 3185 1425

Flt Permitted 1.00 1.00

Satd. Flow (perm) 3185 1425

Peak-hour factor, PHF 0.92 0.92 0.92 0.92

Adj. Flow (vph) 1613 83 8 0

RTOR Reduction (vph) 0 2 0 0

Lane Group Flow (vph) 1613 89 0 0

Turn Type Prot custom

Protected Phases 6 6

Permitted Phases 4

Actuated Green, G (s) 56.0 56.0

Effective Green, g (s) 56.0 56.0

Actuated g/C Ratio 0.40 0.40

Clearance Time (s) 5.0 5.0

Vehicle Extension (s) 4.0 4.0

Lane Grp Cap (vph) 1274 570

v/s Ratio Prot c0.51 0.06

v/s Ratio Perm

v/c Ratio 1.27 0.16

Uniform Delay, d1 42.0 26.9

Progression Factor 0.84 0.68

Incremental Delay, d2 124.8 0.5

Delay (s) 160.2 18.9

Level of Service F B

Approach Delay (s) 150.6

Approach LOS F

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 34 266 59 354 207 196 15 522 123 298 1796 36

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 6.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 0.97 0.95 1.00 1.00 0.95 1.00 0.97 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.97 1.00 1.00 0.98 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 2975 3090 3079 1387 1593 3079 1395 3090 3079 1403

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1593 2975 3090 3079 1387 1593 3079 1395 3090 3079 1403

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 37 289 64 385 225 213 16 567 134 324 1952 39

RTOR Reduction (vph) 0 14 0 0 0 168 0 0 57 0 0 17

Lane Group Flow (vph) 37 339 0 385 225 45 16 567 77 324 1952 22

Confl. Peds. (#/hr) 12 18 18 12 2 9 9 2

Turn Type Prot Prot Perm Prot pm+ov Prot Perm

Protected Phases 7 4 3 8 5 2 3 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 5.6 23.0 12.0 29.4 29.4 2.4 64.8 76.8 18.2 80.6 80.6

Effective Green, g (s) 5.6 23.0 12.0 29.4 29.4 2.4 64.8 76.8 18.2 80.6 80.6

Actuated g/C Ratio 0.04 0.16 0.09 0.21 0.21 0.02 0.46 0.55 0.13 0.58 0.58

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 6.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.5 3.5 3.5 1.5 4.0 3.5 1.5 4.0 4.0

Lane Grp Cap (vph) 64 489 265 647 291 27 1425 765 402 1773 808

v/s Ratio Prot 0.02 c0.11 c0.12 0.07 0.01 0.18 0.01 c0.10 c0.63

v/s Ratio Perm 0.03 0.05 0.02

v/c Ratio 0.58 0.69 1.45 0.35 0.15 0.59 0.40 0.10 0.81 1.10 0.03

Uniform Delay, d1 66.0 55.2 64.0 47.1 45.1 68.3 24.8 15.1 59.2 29.7 12.8

Progression Factor 0.98 0.91 0.61 0.73 1.97 0.84 0.74 2.51 1.31 0.49 0.24

Incremental Delay, d2 12.0 4.2 223.4 0.4 0.3 20.6 0.8 0.1 1.1 46.4 0.0

Delay (s) 76.9 54.4 262.6 34.7 89.0 77.8 19.1 38.0 78.8 60.9 3.0

Level of Service E D F C F E B D E E A

Approach Delay (s) 56.5 155.3 23.9 62.4

Approach LOS E F C E

Intersection Summary

HCM Average Control Delay 73.4 HCM Level of Service E

HCM Volume to Capacity ratio 1.07

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 22.0

Intersection Capacity Utilization 106.0% ICU Level of Service G

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 91 26 137 13 49 4 173 625 6 11 2008 257

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 4.0 6.0 4.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 0.97 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.98 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.87 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1587 1393 1590 1601 3090 3079 1351 1593 3079 1394

Flt Permitted 0.57 1.00 0.38 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 954 1393 640 1601 3090 3079 1351 1593 3079 1394

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 99 28 149 14 53 4 188 679 7 12 2183 279

RTOR Reduction (vph) 0 106 0 0 3 0 0 0 2 0 0 55

Lane Group Flow (vph) 99 71 0 14 54 0 188 679 5 12 2183 224

Confl. Peds. (#/hr) 5 5 5 5 4 6 6 4

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 19.1 14.5 13.1 11.5 7.0 101.2 101.2 2.7 96.9 96.9

Effective Green, g (s) 19.1 14.5 13.1 11.5 7.0 101.2 101.2 2.7 96.9 96.9

Actuated g/C Ratio 0.14 0.10 0.09 0.08 0.05 0.72 0.72 0.02 0.69 0.69

Clearance Time (s) 4.0 6.0 4.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 2.0 3.0 2.0 2.0 3.0 3.0 2.0 3.0 3.0

Lane Grp Cap (vph) 151 144 71 132 155 2226 977 31 2131 965

v/s Ratio Prot c0.02 0.05 0.00 0.03 c0.06 c0.22 0.01 c0.71

v/s Ratio Perm c0.07 0.02 0.00 0.16

v/c Ratio 0.66 0.49 0.20 0.41 1.21 0.31 0.01 0.39 1.02 0.23

Uniform Delay, d1 57.1 59.3 58.1 61.0 66.5 6.9 5.4 67.8 21.5 7.9

Progression Factor 0.90 0.96 1.00 1.00 1.03 0.53 0.39 0.75 1.08 1.91

Incremental Delay, d2 9.8 1.0 1.4 0.8 138.4 0.3 0.0 1.4 20.1 0.3

Delay (s) 61.0 57.8 59.5 61.8 206.9 4.0 2.1 52.3 43.5 15.4

Level of Service E E E E F A A D D B

Approach Delay (s) 58.9 61.3 47.6 40.4

Approach LOS E E D D

Intersection Summary

HCM Average Control Delay 43.9 HCM Level of Service D

HCM Volume to Capacity ratio 1.01

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 23.0

Intersection Capacity Utilization 94.7% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 156 122 32 140 170 154 17 500 56 101 1639 5

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.97 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 0.98 1.00 1.00 0.97 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 3090 1676 1402 1593 3185 1402 1593 3185 1384 1593 3185 1398

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 3090 1676 1402 1593 3185 1402 1593 3185 1384 1593 3185 1398

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 170 133 35 152 185 167 18 543 61 110 1782 5

RTOR Reduction (vph) 0 0 31 0 0 145 0 0 27 0 0 1

Lane Group Flow (vph) 170 133 4 152 185 22 18 543 34 110 1782 4

Confl. Peds. (#/hr) 3 3 3 3 4 3 3 4

Turn Type Prot Perm Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 9.7 15.5 15.5 13.0 18.8 18.8 2.4 78.1 78.1 13.4 89.1 89.1

Effective Green, g (s) 9.7 15.5 15.5 13.0 18.8 18.8 2.4 78.1 78.1 13.4 89.1 89.1

Actuated g/C Ratio 0.07 0.11 0.11 0.09 0.13 0.13 0.02 0.56 0.56 0.10 0.64 0.64

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 3.0 3.0 2.0 3.0 3.0

Lane Grp Cap (vph) 214 186 155 148 428 188 27 1777 772 152 2027 890

v/s Ratio Prot 0.06 c0.08 c0.10 c0.06 0.01 0.17 c0.07 c0.56

v/s Ratio Perm 0.00 0.02 0.02 0.00

v/c Ratio 0.79 0.72 0.03 1.03 0.43 0.12 0.67 0.31 0.04 0.72 0.88 0.00

Uniform Delay, d1 64.2 60.1 55.5 63.5 55.7 53.3 68.4 16.5 14.0 61.5 21.0 9.3

Progression Factor 1.08 0.91 0.81 1.00 1.00 1.00 1.57 0.37 0.21 1.22 0.24 0.06

Incremental Delay, d2 17.0 10.3 0.0 81.3 0.3 0.1 33.3 0.4 0.1 4.4 1.9 0.0

Delay (s) 86.3 64.9 44.9 144.8 56.0 53.4 141.0 6.5 3.1 79.2 7.0 0.6

Level of Service F E D F E D F A A E A A

Approach Delay (s) 73.6 81.9 10.0 11.1

Approach LOS E F B B

Intersection Summary

HCM Average Control Delay 27.8 HCM Level of Service C

HCM Volume to Capacity ratio 0.92

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 25.0

Intersection Capacity Utilization 88.5% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 56 493 58 229 362 148 45 437 152 507 1257 55

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.98 1.00 1.00 0.97 1.00 1.00 0.96

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3468 1770 3539 1551 1770 3539 1532 1770 3539 1527

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3468 1770 3539 1551 1770 3539 1532 1770 3539 1527

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 61 536 63 249 393 161 49 475 165 551 1366 60

RTOR Reduction (vph) 0 6 0 0 0 115 0 0 119 0 0 28

Lane Group Flow (vph) 61 593 0 249 393 46 49 475 46 551 1366 32

Confl. Peds. (#/hr) 6 19 19 6 12 13 13 12

Turn Type Prot Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 7.7 26.6 21.0 39.9 39.9 5.6 27.0 27.0 45.4 66.8 66.8

Effective Green, g (s) 7.7 26.6 21.0 39.9 39.9 5.6 27.0 27.0 45.4 66.8 66.8

Actuated g/C Ratio 0.06 0.19 0.15 0.28 0.28 0.04 0.19 0.19 0.32 0.48 0.48

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 4.0 2.0 2.0 2.0 6.0 6.0 5.0 6.0 6.0

Lane Grp Cap (vph) 97 659 266 1009 442 71 683 295 574 1689 729

v/s Ratio Prot 0.03 c0.17 c0.14 0.11 0.03 0.13 c0.31 c0.39

v/s Ratio Perm 0.03 0.03 0.02

v/c Ratio 0.63 0.90 0.94 0.39 0.10 0.69 0.70 0.16 0.96 0.81 0.04

Uniform Delay, d1 64.8 55.4 58.8 40.3 36.9 66.3 52.7 47.0 46.4 31.2 19.5

Progression Factor 0.99 0.89 1.00 1.00 1.00 1.15 0.80 0.69 0.92 0.52 0.22

Incremental Delay, d2 11.3 14.2 38.3 0.1 0.0 20.0 5.6 1.1 17.9 2.2 0.1

Delay (s) 75.4 63.3 97.2 40.3 36.9 96.3 47.6 33.4 60.8 18.6 4.3

Level of Service E E F D D F D C E B A

Approach Delay (s) 64.4 57.3 47.7 29.9

Approach LOS E E D C

Intersection Summary

HCM Average Control Delay 43.7 HCM Level of Service D

HCM Volume to Capacity ratio 0.89

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 97.6% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

46: N 130th St & SR 99 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 16 Synchro 7 -  Report

David Evans and Associates, Inc. Page 49

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 73 475 76 176 318 70 33 449 139 124 1297 74

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.98 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.97 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1770 3454 1770 3396 1770 3539 1556 1770 3502

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1770 3454 1770 3396 1770 3539 1556 1770 3502

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 79 516 83 191 346 76 36 488 151 135 1410 80

RTOR Reduction (vph) 0 9 0 0 14 0 0 0 83 0 3 0

Lane Group Flow (vph) 79 590 0 191 408 0 36 488 68 135 1487 0

Confl. Peds. (#/hr) 25 5 5 25 14 2 2 14

Turn Type Prot Prot Prot Perm Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 2

Actuated Green, G (s) 10.5 27.0 18.3 34.8 4.4 63.4 63.4 15.3 74.3

Effective Green, g (s) 10.5 27.0 18.3 34.8 4.4 63.4 63.4 15.3 74.3

Actuated g/C Ratio 0.08 0.19 0.13 0.25 0.03 0.45 0.45 0.11 0.53

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 133 666 231 844 56 1603 705 193 1859

v/s Ratio Prot 0.04 c0.17 c0.11 0.12 0.02 0.14 c0.08 c0.42

v/s Ratio Perm 0.04

v/c Ratio 0.59 0.89 0.83 0.48 0.64 0.30 0.10 0.70 0.80

Uniform Delay, d1 62.7 55.0 59.3 44.9 67.0 24.3 21.9 60.1 26.8

Progression Factor 1.00 1.00 0.92 0.89 1.00 1.00 1.00 1.06 0.57

Incremental Delay, d2 6.9 13.5 19.6 0.4 22.5 0.5 0.3 6.0 2.1

Delay (s) 69.6 68.5 74.3 40.3 89.6 24.8 22.2 69.6 17.3

Level of Service E E E D F C C E B

Approach Delay (s) 68.6 50.9 27.7 21.7

Approach LOS E D C C

Intersection Summary

HCM Average Control Delay 36.6 HCM Level of Service D

HCM Volume to Capacity ratio 0.83

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 80.3% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

47: N 175th St & I-5 SB Off-Ramp 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 16 Synchro 7 -  Report

David Evans and Associates, Inc. Page 50

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 465 616 259 661 0 0 0 0 86 2 350

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 11 11 12 12 12 12 12 11 12

Total Lost time (s) 5.0 5.0 4.6 5.0 5.0 5.0

Lane Util. Factor 0.91 1.00 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 0.97 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 4916 1534 1711 3421 1717 1583

Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 4916 1534 1711 3421 1717 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 505 670 282 718 0 0 0 0 93 2 380

RTOR Reduction (vph) 0 0 376 0 0 0 0 0 0 0 0 280

Lane Group Flow (vph) 0 505 294 282 718 0 0 0 0 0 95 100

Confl. Peds. (#/hr) 5 4

Turn Type Perm Prot Perm Perm

Protected Phases 2 1 6 4

Permitted Phases 2 4 4

Actuated Green, G (s) 61.5 61.5 27.2 33.0 36.7 36.7

Effective Green, g (s) 61.5 61.5 27.2 33.0 36.7 36.7

Actuated g/C Ratio 0.44 0.44 0.19 0.24 0.26 0.26

Clearance Time (s) 5.0 5.0 4.6 5.0 5.0 5.0

Vehicle Extension (s) 4.0 4.0 4.5 4.0 5.0 5.0

Lane Grp Cap (vph) 2160 674 332 806 450 415

v/s Ratio Prot 0.10 0.16 c0.21

v/s Ratio Perm c0.19 0.06 c0.06

v/c Ratio 0.23 0.44 0.85 0.89 0.21 0.24

Uniform Delay, d1 24.5 27.2 54.4 51.8 40.3 40.7

Progression Factor 0.95 2.55 0.47 0.50 1.00 1.00

Incremental Delay, d2 0.2 1.9 13.6 8.7 0.5 0.6

Delay (s) 23.6 71.3 38.9 34.5 40.8 41.3

Level of Service C E D C D D

Approach Delay (s) 50.8 35.7 0.0 41.2

Approach LOS D D A D

Intersection Summary

HCM Average Control Delay 43.4 HCM Level of Service D

HCM Volume to Capacity ratio 0.49

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 100.4% ICU Level of Service G

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

48: N 130th St & 5th Ave NE 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 16 Synchro 7 -  Report

David Evans and Associates, Inc. Page 51

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 212 431 52 0 290 104 287 117 220 110 215 32

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 0.95 0.95 1.00 0.91 0.91 0.91 0.91

Frpb, ped/bikes 1.00 1.00 0.99 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.99 1.00 0.85 1.00 0.92 1.00 0.98

Flt Protected 0.98 1.00 1.00 0.95 0.99 0.95 1.00

Satd. Flow (prot) 3441 3539 1560 1610 3067 1610 3314

Flt Permitted 0.74 1.00 1.00 0.95 0.99 0.95 1.00

Satd. Flow (perm) 2589 3539 1560 1610 3067 1610 3314

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 230 468 57 0 315 113 312 127 239 120 234 35

RTOR Reduction (vph) 0 9 0 0 0 71 0 184 0 0 15 0

Lane Group Flow (vph) 0 746 0 0 315 42 234 260 0 108 266 0

Confl. Peds. (#/hr) 2 2 2 2 2 1 1 2

Turn Type Perm Perm Split Split

Protected Phases 4 8 2 2 6 6

Permitted Phases 4 8

Actuated Green, G (s) 26.0 26.0 26.0 16.0 16.0 16.0 16.0

Effective Green, g (s) 26.0 26.0 26.0 16.0 16.0 16.0 16.0

Actuated g/C Ratio 0.37 0.37 0.37 0.23 0.23 0.23 0.23

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 962 1314 579 368 701 368 757

v/s Ratio Prot 0.09 c0.15 0.08 0.07 c0.08

v/s Ratio Perm c0.29 0.03

v/c Ratio 0.78 0.24 0.07 0.64 0.37 0.29 0.35

Uniform Delay, d1 19.4 15.2 14.2 24.4 22.8 22.3 22.6

Progression Factor 0.83 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 4.5 0.4 0.2 8.1 1.5 2.0 1.3

Delay (s) 20.7 15.6 14.5 32.5 24.3 24.3 23.9

Level of Service C B B C C C C

Approach Delay (s) 20.7 15.3 27.1 24.0

Approach LOS C B C C

Intersection Summary

HCM Average Control Delay 22.2 HCM Level of Service C

HCM Volume to Capacity ratio 0.62

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 73.1% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

49: NW 200th St & 8th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 16 Synchro 7 -  Report

David Evans and Associates, Inc. Page 52

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 17 7 125 3 9 1 72 202 0 3 284 32

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 18 8 136 3 10 1 78 220 0 3 309 35

Pedestrians 3 2 15

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 718 714 344 865 731 222 346 222

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 718 714 344 865 731 222 346 222

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 94 98 80 98 97 100 94 100

cM capacity (veh/h) 317 332 688 201 324 817 1209 1345

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 162 14 298 347

Volume Left 18 3 78 3

Volume Right 136 1 0 35

cSH 581 296 1209 1345

Volume to Capacity 0.28 0.05 0.06 0.00

Queue Length 95th (ft) 28 4 5 0

Control Delay (s) 13.6 17.8 2.6 0.1

Lane LOS B C A A

Approach Delay (s) 13.6 17.8 2.6 0.1

Approach LOS B C

Intersection Summary

Average Delay 4.0

Intersection Capacity Utilization 53.9% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

50: NW 200th St & 3rd Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 16 Synchro 7 -  Report

David Evans and Associates, Inc. Page 53

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 11 4 61 7 22 2 82 72 33 249 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 12 4 66 8 24 2 89 78 36 271 0

Pedestrians 6 1 2

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 1 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 511 521 277 486 482 131 277 168

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 511 521 277 486 482 131 277 168

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 97 99 86 98 97 100 97

cM capacity (veh/h) 441 445 758 466 468 916 1280 1408

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 17 98 170 307

Volume Left 1 66 2 36

Volume Right 4 24 78 0

cSH 496 530 1280 1408

Volume to Capacity 0.04 0.18 0.00 0.03

Queue Length 95th (ft) 3 17 0 2

Control Delay (s) 12.5 13.3 0.1 1.1

Lane LOS B B A A

Approach Delay (s) 12.5 13.3 0.1 1.1

Approach LOS B B

Intersection Summary

Average Delay 3.2

Intersection Capacity Utilization 45.9% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

51: NW 200th St & Fremont Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 16 Synchro 7 -  Report

David Evans and Associates, Inc. Page 54

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 8 79 23 13 33 12 26 76 29 15 233 23

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 9 86 25 14 36 13 28 83 32 16 253 25

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 120 63 142 295

Volume Left (vph) 9 14 28 16

Volume Right (vph) 25 13 32 25

Hadj (s) -0.08 -0.05 -0.06 -0.01

Departure Headway (s) 4.9 5.1 4.7 4.5

Degree Utilization, x 0.16 0.09 0.18 0.37

Capacity (veh/h) 662 638 728 757

Control Delay (s) 8.9 8.6 8.7 10.2

Approach Delay (s) 8.9 8.6 8.7 10.2

Approach LOS A A A B

Intersection Summary

Delay 9.4

HCM Level of Service A

Intersection Capacity Utilization 29.6% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

52: N 200th St & SR 99 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 16 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 48 136 33 73 48 31 17 438 52 48 1663 42

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.98 1.00 1.00 0.91

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.94 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1758 1741 1765 1677 1770 3421 1547 1770 3421 1438

Flt Permitted 0.60 1.00 0.42 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1107 1741 778 1677 1770 3421 1547 1770 3421 1438

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 52 148 36 79 52 34 18 476 57 52 1808 46

RTOR Reduction (vph) 0 7 0 0 18 0 0 0 22 0 0 16

Lane Group Flow (vph) 52 177 0 79 68 0 18 476 35 52 1808 30

Confl. Peds. (#/hr) 9 6 6 9 21 1 1 21

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 28.9 20.9 24.9 18.9 2.4 85.9 85.9 7.2 90.7 90.7

Effective Green, g (s) 28.9 20.9 24.9 18.9 2.4 85.9 85.9 7.2 90.7 90.7

Actuated g/C Ratio 0.21 0.15 0.18 0.13 0.02 0.61 0.61 0.05 0.65 0.65

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 3.5 3.0 3.5 2.0 4.0 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 266 260 181 226 30 2099 949 91 2216 932

v/s Ratio Prot 0.01 c0.10 c0.02 0.04 0.01 0.14 c0.03 c0.53

v/s Ratio Perm 0.03 0.06 0.02 0.02

v/c Ratio 0.20 0.68 0.44 0.30 0.60 0.23 0.04 0.57 0.82 0.03

Uniform Delay, d1 45.5 56.4 49.7 54.6 68.3 12.1 10.7 64.9 18.4 8.9

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.19 0.33 0.13

Incremental Delay, d2 0.1 7.4 1.7 0.9 19.6 0.3 0.1 6.8 2.3 0.0

Delay (s) 45.6 63.8 51.4 55.5 88.0 12.4 10.8 84.0 8.5 1.2

Level of Service D E D E F B B F A A

Approach Delay (s) 59.8 53.5 14.7 10.4

Approach LOS E D B B

Intersection Summary

HCM Average Control Delay 17.8 HCM Level of Service B

HCM Volume to Capacity ratio 0.75

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 77.2% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

53: NW 195th St & 8th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 16 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 0 3 42 0 36 0 192 110 60 367 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 0 3 46 0 39 0 209 120 65 399 0

Pedestrians 4 4

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 841 862 407 805 802 268 403 328

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 841 862 407 805 802 268 403 328

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 100 99 84 100 95 100 95

cM capacity (veh/h) 258 277 640 285 300 770 1152 1231

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 4 85 328 464

Volume Left 1 46 0 65

Volume Right 3 39 120 0

cSH 467 402 1152 1231

Volume to Capacity 0.01 0.21 0.00 0.05

Queue Length 95th (ft) 1 20 0 4

Control Delay (s) 12.8 16.3 0.0 1.6

Lane LOS B C A

Approach Delay (s) 12.8 16.3 0.0 1.6

Approach LOS B C

Intersection Summary

Average Delay 2.5

Intersection Capacity Utilization 58.4% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 43 95 53 49 48 28 20 121 22 92 276 21

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 47 103 58 53 52 30 22 132 24 100 300 23

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 208 136 177 423

Volume Left (vph) 47 53 22 100

Volume Right (vph) 58 30 24 23

Hadj (s) -0.09 -0.02 -0.02 0.05

Departure Headway (s) 5.7 5.9 5.6 5.3

Degree Utilization, x 0.33 0.22 0.28 0.62

Capacity (veh/h) 556 531 579 653

Control Delay (s) 11.5 10.7 10.7 16.5

Approach Delay (s) 11.5 10.7 10.7 16.5

Approach LOS B B B C

Intersection Summary

Delay 13.5

HCM Level of Service B

Intersection Capacity Utilization 52.9% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 88 69 101 49 78 11 65 115 8 14 321 87

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 96 75 110 53 85 12 71 125 9 15 349 95

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 280 150 204 459

Volume Left (vph) 96 53 71 15

Volume Right (vph) 110 12 9 95

Hadj (s) -0.13 0.06 0.08 -0.08

Departure Headway (s) 6.1 6.6 6.3 5.6

Degree Utilization, x 0.47 0.27 0.35 0.72

Capacity (veh/h) 534 466 515 617

Control Delay (s) 14.5 12.1 12.7 21.6

Approach Delay (s) 14.5 12.1 12.7 21.6

Approach LOS B B B C

Intersection Summary

Delay 16.8

HCM Level of Service C

Intersection Capacity Utilization 63.9% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 20 11 6 29 19 21 5 392 10 22 1671 38

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 12 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 1.00 0.94 1.00 1.00 0.92

Flpb, ped/bikes 0.99 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.94 1.00 0.92 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1753 1686 1748 1697 1770 3421 1494 1770 3421 1461

Flt Permitted 0.73 1.00 0.75 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1344 1686 1371 1697 1770 3421 1494 1770 3421 1461

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 22 12 7 32 21 23 5 426 11 24 1816 41

RTOR Reduction (vph) 0 6 0 0 21 0 0 0 3 0 0 4

Lane Group Flow (vph) 22 13 0 32 23 0 5 426 8 24 1816 37

Confl. Peds. (#/hr) 7 8 8 7 15 9 9 15

Turn Type Perm Perm Prot Perm Prot Perm

Protected Phases 4 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 13.6 13.6 13.6 13.6 1.2 107.8 107.8 3.6 110.2 110.2

Effective Green, g (s) 13.6 13.6 13.6 13.6 1.2 107.8 107.8 3.6 110.2 110.2

Actuated g/C Ratio 0.10 0.10 0.10 0.10 0.01 0.77 0.77 0.03 0.79 0.79

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 4.0 4.0 2.0 4.0 4.0

Lane Grp Cap (vph) 131 164 133 165 15 2634 1150 46 2693 1150

v/s Ratio Prot 0.01 0.01 0.00 0.12 c0.01 c0.53

v/s Ratio Perm 0.02 c0.02 0.01 0.03

v/c Ratio 0.17 0.08 0.24 0.14 0.33 0.16 0.01 0.52 0.67 0.03

Uniform Delay, d1 58.0 57.5 58.4 57.9 69.0 4.2 3.7 67.3 6.8 3.3

Progression Factor 1.00 1.00 1.00 1.00 0.85 0.64 0.45 1.00 1.00 1.00

Incremental Delay, d2 0.2 0.1 0.3 0.1 4.5 0.1 0.0 4.8 1.4 0.1

Delay (s) 58.2 57.6 58.8 58.0 63.4 2.8 1.7 72.2 8.1 3.3

Level of Service E E E E E A A E A A

Approach Delay (s) 57.9 58.3 3.5 8.8

Approach LOS E E A A

Intersection Summary

HCM Average Control Delay 10.2 HCM Level of Service B

HCM Volume to Capacity ratio 0.61

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 66.3% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 24 214 159 98 237 51 53 92 47 45 323 44

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 10 10 11 10 10 11 12 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.94 1.00 0.97 1.00 0.95 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1708 1578 1709 1684 1710 1753 1705 1824

Flt Permitted 0.53 1.00 0.34 1.00 0.24 1.00 0.66 1.00

Satd. Flow (perm) 952 1578 612 1684 424 1753 1187 1824

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 26 233 173 107 258 55 58 100 51 49 351 48

RTOR Reduction (vph) 0 35 0 0 10 0 0 27 0 0 7 0

Lane Group Flow (vph) 26 371 0 107 303 0 58 125 0 49 392 0

Confl. Peds. (#/hr) 3 4 4 3 1 3 3 1

Confl. Bikes (#/hr) 6 3 1

Bus Blockages (#/hr) 0 4 0 0 0 0 0 0 0 0 0 0

Turn Type pm+pt pm+pt pm+pt pm+pt

Protected Phases 5 2 1 6 7 4 3 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 28.0 26.0 32.0 28.0 20.0 17.0 20.0 17.0

Effective Green, g (s) 28.0 26.0 32.0 28.0 20.0 17.0 20.0 17.0

Actuated g/C Ratio 0.40 0.37 0.46 0.40 0.29 0.24 0.29 0.24

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 402 586 342 674 176 426 361 443

v/s Ratio Prot 0.00 c0.24 c0.02 0.18 c0.01 0.07 0.01 c0.22

v/s Ratio Perm 0.02 0.13 0.08 0.03

v/c Ratio 0.06 0.63 0.31 0.45 0.33 0.29 0.14 0.89

Uniform Delay, d1 12.8 18.1 11.8 15.4 19.3 21.6 18.4 25.6

Progression Factor 0.70 1.04 1.00 1.00 1.06 1.06 1.00 1.00

Incremental Delay, d2 0.0 5.1 0.2 2.2 0.4 0.1 0.1 18.2

Delay (s) 9.0 23.9 12.0 17.5 20.7 23.1 18.4 43.7

Level of Service A C B B C C B D

Approach Delay (s) 23.0 16.1 22.5 41.0

Approach LOS C B C D

Intersection Summary

HCM Average Control Delay 26.4 HCM Level of Service C

HCM Volume to Capacity ratio 0.67

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 67.1% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 1 0 0 190 2 74 0 161 117 217 361 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 0 0 207 2 80 0 175 127 236 392 0

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 1 289 302 628

Volume Left (vph) 1 207 0 236

Volume Right (vph) 0 80 127 0

Hadj (s) 0.23 0.01 -0.22 0.11

Departure Headway (s) 7.6 6.4 5.7 5.5

Degree Utilization, x 0.00 0.51 0.48 0.96

Capacity (veh/h) 416 548 620 641

Control Delay (s) 10.6 15.9 13.8 49.4

Approach Delay (s) 10.6 15.9 13.8 49.4

Approach LOS B C B E

Intersection Summary

Delay 32.6

HCM Level of Service D

Intersection Capacity Utilization 70.7% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 29 42 0 3 78 24 0 8 1 104 17 66

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 32 46 0 3 85 26 0 9 1 113 18 72

Pedestrians 1 4 2 1

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 0 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1279

pX, platoon unblocked

vC, conflicting volume 112 48 297 229 52 223 216 100

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 112 48 297 229 52 223 216 100

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 98 100 100 99 100 84 97 92

cM capacity (veh/h) 1477 1557 580 653 1011 707 664 954

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 77 114 10 203

Volume Left 32 3 0 113

Volume Right 0 26 1 72

cSH 1477 1557 680 773

Volume to Capacity 0.02 0.00 0.01 0.26

Queue Length 95th (ft) 2 0 1 26

Control Delay (s) 3.2 0.2 10.4 11.3

Lane LOS A A B B

Approach Delay (s) 3.2 0.2 10.4 11.3

Approach LOS B B

Intersection Summary

Average Delay 6.6

Intersection Capacity Utilization 34.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 22 13 116 17 12 13 14 682 6 2 2116 57

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 12 12 12 12 12

Total Lost time (s) 4.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.98 1.00 0.99 1.00 1.00 0.96 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.86 1.00 0.92 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1588 1379 1590 1482 1593 3185 1366 1593 3185 1377

Flt Permitted 0.64 1.00 0.46 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1065 1379 769 1482 1593 3185 1366 1593 3185 1377

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 24 14 126 18 13 14 15 741 7 2 2300 62

RTOR Reduction (vph) 0 117 0 0 13 0 0 0 2 0 0 10

Lane Group Flow (vph) 24 23 0 18 14 0 15 741 5 2 2300 52

Confl. Peds. (#/hr) 3 4 4 3 3 5 5 3

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 14.3 10.1 11.5 8.7 2.4 107.0 107.0 1.1 105.7 105.7

Effective Green, g (s) 14.3 10.1 11.5 8.7 2.4 107.0 107.0 1.1 105.7 105.7

Actuated g/C Ratio 0.10 0.07 0.08 0.06 0.02 0.76 0.76 0.01 0.76 0.76

Clearance Time (s) 4.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 2.0 3.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 124 99 80 92 27 2434 1044 13 2405 1040

v/s Ratio Prot c0.01 c0.02 0.00 0.01 c0.01 0.23 0.00 c0.72

v/s Ratio Perm 0.01 0.01 0.00 0.04

v/c Ratio 0.19 0.23 0.23 0.15 0.56 0.30 0.01 0.15 0.96 0.05

Uniform Delay, d1 57.3 61.3 59.7 62.2 68.3 5.1 3.9 69.0 15.1 4.4

Progression Factor 1.00 1.00 1.00 1.00 1.05 0.55 0.40 0.75 0.90 1.55

Incremental Delay, d2 0.8 0.4 1.4 0.3 12.8 0.3 0.0 0.2 1.4 0.0

Delay (s) 58.1 61.7 61.2 62.4 84.7 3.1 1.6 51.9 15.0 6.8

Level of Service E E E E F A A D B A

Approach Delay (s) 61.2 61.9 4.7 14.8

Approach LOS E E A B

Intersection Summary

HCM Average Control Delay 15.4 HCM Level of Service B

HCM Volume to Capacity ratio 0.84

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 14.0

Intersection Capacity Utilization 89.7% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 38 975 34 57 413 1 18 17 24 26 58 44

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 10 11 11 12 10 10 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 0.99 1.00

Frt 1.00 0.99 1.00 1.00 1.00 0.91 1.00 0.94

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1766 3371 1701 3420 1649 1567 1758 1731

Flt Permitted 0.49 1.00 0.25 1.00 0.50 1.00 0.73 1.00

Satd. Flow (perm) 914 3371 444 3420 862 1567 1348 1731

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 41 1060 37 62 449 1 20 18 26 28 63 48

RTOR Reduction (vph) 0 1 0 0 0 0 0 24 0 0 24 0

Lane Group Flow (vph) 41 1096 0 62 450 0 20 20 0 28 87 0

Confl. Peds. (#/hr) 1 7 7 1 1 3 3 1

Bus Blockages (#/hr) 0 4 0 0 0 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 6 4 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 117.7 117.7 117.7 117.7 12.3 12.3 12.3 12.3

Effective Green, g (s) 117.7 117.7 117.7 117.7 12.3 12.3 12.3 12.3

Actuated g/C Ratio 0.84 0.84 0.84 0.84 0.09 0.09 0.09 0.09

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 768 2834 373 2875 76 138 118 152

v/s Ratio Prot c0.33 0.13 0.01 c0.05

v/s Ratio Perm 0.04 0.14 0.02 0.02

v/c Ratio 0.05 0.39 0.17 0.16 0.26 0.15 0.24 0.57

Uniform Delay, d1 1.9 2.6 2.1 2.0 59.6 59.0 59.5 61.3

Progression Factor 0.41 0.58 0.18 0.19 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.4 0.5 0.1 1.9 0.5 1.0 5.2

Delay (s) 0.9 1.9 0.9 0.4 61.5 59.5 60.5 66.5

Level of Service A A A A E E E E

Approach Delay (s) 1.9 0.5 60.1 65.3

Approach LOS A A E E

Intersection Summary

HCM Average Control Delay 8.3 HCM Level of Service A

HCM Volume to Capacity ratio 0.40

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 53.1% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 12 331 18 53 374 8 19 4 51 6 0 4

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.92 1.00 1.00 1.00 0.90 0.99

Flpb, ped/bikes 0.99 1.00 1.00 0.96 1.00 0.98 1.00 0.95

Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85 0.95

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.96 1.00 0.97

Satd. Flow (prot) 1744 1801 1460 1706 1793 1698 1433 1617

Flt Permitted 0.52 1.00 1.00 0.55 1.00 0.92 1.00 0.82

Satd. Flow (perm) 952 1801 1460 981 1793 1628 1433 1365

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 13 360 20 58 407 9 21 4 55 7 0 4

RTOR Reduction (vph) 0 0 4 0 0 0 0 0 52 0 4 0

Lane Group Flow (vph) 13 360 16 58 416 0 0 25 3 0 7 0

Confl. Peds. (#/hr) 12 27 27 12 16 35 35 16

Turn Type Perm Perm Perm Perm Perm Perm

Protected Phases 2 6 4 8

Permitted Phases 2 2 6 4 4 8

Actuated Green, G (s) 56.0 56.0 56.0 56.0 56.0 4.0 4.0 4.0

Effective Green, g (s) 56.0 56.0 56.0 56.0 56.0 4.0 4.0 4.0

Actuated g/C Ratio 0.80 0.80 0.80 0.80 0.80 0.06 0.06 0.06

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 762 1441 1168 785 1434 93 82 78

v/s Ratio Prot 0.20 c0.23

v/s Ratio Perm 0.01 0.01 0.06 c0.02 0.00 0.01

v/c Ratio 0.02 0.25 0.01 0.07 0.29 0.27 0.04 0.09

Uniform Delay, d1 1.4 1.7 1.4 1.5 1.8 31.6 31.2 31.3

Progression Factor 1.01 3.17 1.89 0.69 0.65 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.4 0.0 0.2 0.5 0.6 0.1 0.2

Delay (s) 1.5 5.9 2.7 1.2 1.7 32.2 31.3 31.5

Level of Service A A A A A C C C

Approach Delay (s) 5.6 1.6 31.5 31.5

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 6.1 HCM Level of Service A

HCM Volume to Capacity ratio 0.29

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 49.0% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 28 629 34 5 676 66 19 5 5 19 4 45

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.5 4.5

Lane Util. Factor 1.00 0.95 1.00 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.97

Flpb, ped/bikes 1.00 1.00 0.99 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 1.00 0.93 1.00 0.86

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1588 3043 1580 4344 1570 1489 1590 1361

Flt Permitted 0.33 1.00 0.38 1.00 0.72 1.00 0.75 1.00

Satd. Flow (perm) 548 3043 628 4344 1194 1489 1257 1361

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 30 684 37 5 735 72 21 5 5 21 4 49

RTOR Reduction (vph) 0 1 0 0 3 0 0 5 0 0 46 0

Lane Group Flow (vph) 30 720 0 5 804 0 21 5 0 21 7 0

Confl. Peds. (#/hr) 7 13 13 7 10 1 1 10

Turn Type pm+pt pm+pt Perm Perm

Protected Phases 5 2 1 6 4 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 120.5 116.9 115.5 114.4 7.0 7.0 7.5 7.5

Effective Green, g (s) 120.5 116.9 115.5 114.4 7.0 7.0 7.5 7.5

Actuated g/C Ratio 0.86 0.84 0.82 0.82 0.05 0.05 0.05 0.05

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.5 4.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 498 2541 526 3550 60 74 67 73

v/s Ratio Prot c0.00 c0.24 0.00 0.18 0.00 0.00

v/s Ratio Perm 0.05 0.01 c0.02 0.02

v/c Ratio 0.06 0.28 0.01 0.23 0.35 0.07 0.31 0.09

Uniform Delay, d1 1.4 2.5 2.2 2.9 64.3 63.4 63.8 63.0

Progression Factor 0.25 0.24 0.37 0.74 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.2 0.0 0.1 3.5 0.4 2.7 0.5

Delay (s) 0.4 0.8 0.8 2.3 67.8 63.8 66.4 63.5

Level of Service A A A A E E E E

Approach Delay (s) 0.8 2.3 66.5 64.4

Approach LOS A A E E

Intersection Summary

HCM Average Control Delay 5.6 HCM Level of Service A

HCM Volume to Capacity ratio 0.28

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 45.8% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

64: PW 2nd Access Road & 116th Ave W 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 16 Synchro 7 -  Report

David Evans and Associates, Inc. Page 67

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 45 0 0 26 11 29

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 49 0 0 28 12 32

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 56 28 43

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 56 28 43

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 95 100 100

cM capacity (veh/h) 952 1048 1565

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 49 28 43

Volume Left 49 0 0

Volume Right 0 0 32

cSH 952 1565 1700

Volume to Capacity 0.05 0.00 0.03

Queue Length 95th (ft) 4 0 0

Control Delay (s) 9.0 0.0 0.0

Lane LOS A

Approach Delay (s) 9.0 0.0 0.0

Approach LOS A

Intersection Summary

Average Delay 3.6

Intersection Capacity Utilization 13.3% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

1: NW 196th St & Richmond Beach Dr 4/5/2016

Point Wells 5:00 pm 3/19/2014 2014 Existing AM Synchro 7 -  Report

David Evans and Associates, Inc. Page 1

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 4 16 0 2 19 4

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.82 0.82 0.75 0.75 0.75 0.75

Hourly flow rate (vph) 5 20 0 3 25 5

Pedestrians 2 1

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 60 3 5

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 60 3 5

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 99 98 98

cM capacity (veh/h) 934 1085 1627

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 24 3 31

Volume Left 5 0 25

Volume Right 20 3 0

cSH 1051 1700 1627

Volume to Capacity 0.02 0.00 0.02

Queue Length 95th (ft) 2 0 1

Control Delay (s) 8.5 0.0 6.0

Lane LOS A A

Approach Delay (s) 8.5 0.0 6.0

Approach LOS A

Intersection Summary

Average Delay 6.8

Intersection Capacity Utilization 17.9% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

2: NW 195th Pl & Richmond Beach Dr 4/5/2016

Point Wells 5:00 pm 3/19/2014 2014 Existing AM Synchro 7 -  Report

David Evans and Associates, Inc. Page 2

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 2 2 2 10 19 0

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 1.00 1.00 0.60 0.60 0.95 0.95

Hourly flow rate (vph) 2 2 3 17 20 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 52 12 20

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 52 12 20

tC, single (s) 6.6 6.5 4.1

tC, 2 stage (s)

tF (s) 3.7 3.5 2.2

p0 queue free % 100 100 99

cM capacity (veh/h) 891 1006 1609

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 4 20 20

Volume Left 2 0 20

Volume Right 2 17 0

cSH 945 1700 1609

Volume to Capacity 0.00 0.01 0.01

Queue Length 95th (ft) 0 0 1

Control Delay (s) 8.8 0.0 7.3

Lane LOS A A

Approach Delay (s) 8.8 0.0 7.3

Approach LOS A

Intersection Summary

Average Delay 4.1

Intersection Capacity Utilization 17.7% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

3: NW 195th Pl & 24th Ave NW 4/5/2016

Point Wells 5:00 pm 3/19/2014 2014 Existing AM Synchro 7 -  Report

David Evans and Associates, Inc. Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 43 0 23 7 4 0 1 35 17 0 1

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.77 0.77 0.77 0.71 0.71 0.71 0.75 0.75 0.75 0.75 0.75 0.75

Hourly flow rate (vph) 0 56 0 32 10 6 0 1 47 23 0 1

Pedestrians 4 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 15 58 134 138 62 185 135 13

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 15 58 134 138 62 185 135 13

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.2 6.6 6.3

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.6 4.1 3.4

p0 queue free % 100 98 100 100 95 97 100 100

cM capacity (veh/h) 1583 1557 819 734 995 716 731 1056

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total 56 32 15 48 24

Volume Left 0 32 0 0 23

Volume Right 0 0 6 47 1

cSH 1583 1557 1700 986 729

Volume to Capacity 0.00 0.02 0.01 0.05 0.03

Queue Length 95th (ft) 0 2 0 4 3

Control Delay (s) 0.0 7.4 0.0 8.8 10.1

Lane LOS A A B

Approach Delay (s) 0.0 5.0 8.8 10.1

Approach LOS A B

Intersection Summary

Average Delay 5.2

Intersection Capacity Utilization 22.3% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

4: NW 196th St NW & 20th Ave NW 4/5/2016

Point Wells 5:00 pm 3/19/2014 2014 Existing AM Synchro 7 -  Report

David Evans and Associates, Inc. Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 5 127 0 21 39 57 2 9 65 235 3 0

Peak Hour Factor 0.94 0.94 0.94 0.74 0.74 0.74 0.69 0.69 0.69 0.96 0.96 0.96

Hourly flow rate (vph) 5 135 0 28 53 77 3 13 94 245 3 0

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 73 68 55 103 110 248

Volume Left (vph) 5 0 28 0 3 245

Volume Right (vph) 0 0 0 77 94 0

Hadj (s) 0.10 0.07 0.38 -0.40 -0.46 0.21

Departure Headway (s) 5.7 5.7 6.0 5.2 4.6 5.0

Degree Utilization, x 0.12 0.11 0.09 0.15 0.14 0.35

Capacity (veh/h) 584 590 561 645 728 679

Control Delay (s) 8.3 8.2 8.4 7.9 8.3 10.6

Approach Delay (s) 8.2 8.1 8.3 10.6

Approach LOS A A A B

Intersection Summary

Delay 9.1

HCM Level of Service A

Intersection Capacity Utilization 41.1% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

5: NW 195th St & 15th Ave NW 4/5/2016

Point Wells 5:00 pm 3/19/2014 2014 Existing AM Synchro 7 -  Report

David Evans and Associates, Inc. Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 9 419 0 0 147 24 0 0 0 67 0 23

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.84 0.84 0.84 0.72 0.72 0.72 0.92 0.92 0.92 0.73 0.73 0.73

Hourly flow rate (vph) 11 499 0 0 204 33 0 0 0 92 0 32

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 205 499 654 725 249 493 742 120

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 205 499 654 725 249 493 742 120

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 99 100 100 100 100 80 100 97

cM capacity (veh/h) 1377 1061 338 347 750 460 343 915

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 260 249 102 135 0 123

Volume Left 11 0 0 0 0 92

Volume Right 0 0 0 33 0 32

cSH 1377 1700 1061 1700 1700 527

Volume to Capacity 0.01 0.15 0.00 0.08 0.00 0.23

Queue Length 95th (ft) 1 0 0 0 0 22

Control Delay (s) 0.4 0.0 0.0 0.0 0.0 13.9

Lane LOS A A B

Approach Delay (s) 0.2 0.0 0.0 13.9

Approach LOS A B

Intersection Summary

Average Delay 2.1

Intersection Capacity Utilization 29.8% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

6: N Richmond Beach Rd & 15th Drwy 4/5/2016

Point Wells 5:00 pm 3/19/2014 2014 Existing AM Synchro 7 -  Report

David Evans and Associates, Inc. Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 2 452 25 22 151 2 21 1 32 1 1 3

Peak Hour Factor 0.85 0.85 0.85 0.67 0.67 0.67 0.75 0.75 0.75 0.31 0.31 0.31

Hourly flow rate (vph) 2 532 29 33 225 3 28 1 43 3 3 10

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 268 295 146 116 72 16

Volume Left (vph) 2 0 33 0 28 3

Volume Right (vph) 0 29 0 3 43 10

Hadj (s) 0.00 -0.07 0.16 0.03 -0.24 0.02

Departure Headway (s) 5.0 4.9 5.5 5.3 5.3 5.7

Degree Utilization, x 0.37 0.40 0.22 0.17 0.11 0.03

Capacity (veh/h) 706 714 636 652 614 561

Control Delay (s) 9.8 10.1 8.8 8.2 9.0 8.9

Approach Delay (s) 9.9 8.5 9.0 8.9

Approach LOS A A A A

Intersection Summary

Delay 9.4

HCM Level of Service A

Intersection Capacity Utilization 33.9% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

7: NW 190th St & N Richmond Beach Rd 4/5/2016

Point Wells 5:00 pm 3/19/2014 2014 Existing AM Synchro 7 -  Report

David Evans and Associates, Inc. Page 7

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 1 35 186 2 68 436

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.82 0.82 0.89 0.89 0.82 0.82

Hourly flow rate (vph) 1 43 209 2 83 532

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1289

pX, platoon unblocked

vC, conflicting volume 643 107 212

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 643 107 212

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 95 94

cM capacity (veh/h) 385 933 1362

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2

Volume Total 44 139 72 260 354

Volume Left 1 0 0 83 0

Volume Right 43 0 2 0 0

cSH 897 1700 1700 1362 1700

Volume to Capacity 0.05 0.08 0.04 0.06 0.21

Queue Length 95th (ft) 4 0 0 5 0

Control Delay (s) 9.2 0.0 0.0 2.9 0.0

Lane LOS A A

Approach Delay (s) 9.2 0.0 1.2

Approach LOS A

Intersection Summary

Average Delay 1.3

Intersection Capacity Utilization 32.8% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

8: N Richmond Beach Rd & 8th Ave NW 4/5/2016

Point Wells 5:00 pm 3/19/2014 2014 Existing AM Synchro 7 -  Report

David Evans and Associates, Inc. Page 8

Movement EBL EBT EBR EBR2 WBL2 WBL WBT WBR NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 12 351 41 2 20 13 143 47 2 20 62 22

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 12 12 12 11 11 10 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.96 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1711 3471 1616 2981 1711 1723

Flt Permitted 0.63 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1137 3471 1616 2981 1711 1723

Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.99 0.99 0.99 0.99 0.88 0.88 0.88 0.88

Adj. Flow (vph) 13 390 46 2 20 13 144 47 2 23 70 25

RTOR Reduction (vph) 0 0 0 0 0 0 17 0 0 0 8 0

Lane Group Flow (vph) 13 438 0 0 0 33 174 0 0 25 87 0

Confl. Peds. (#/hr) 2 2 3

Confl. Bikes (#/hr) 1 1

Heavy Vehicles (%) 2% 2% 2% 2% 8% 8% 8% 8% 2% 2% 2% 2%

Bus Blockages (#/hr) 0 0 0 0 0 0 4 0 0 0 0 0

Turn Type Perm Prot Prot Split Split

Protected Phases 2 1 1 6 4 4 4

Permitted Phases 2

Actuated Green, G (s) 18.1 18.1 3.7 26.8 7.8 7.8

Effective Green, g (s) 18.1 18.1 3.7 26.8 7.8 7.8

Actuated g/C Ratio 0.24 0.24 0.05 0.35 0.10 0.10

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.5 2.0 2.0 2.5 2.5

Lane Grp Cap (vph) 270 826 79 1050 175 177

v/s Ratio Prot c0.13 c0.02 0.06 0.01 c0.05

v/s Ratio Perm 0.01

v/c Ratio 0.05 0.53 0.42 0.17 0.14 0.49

Uniform Delay, d1 22.4 25.3 35.2 17.0 31.1 32.3

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.5 1.3 0.0 0.3 1.6

Delay (s) 22.4 25.8 36.5 17.0 31.4 33.8

Level of Service C C D B C C

Approach Delay (s) 25.7 19.9 33.3

Approach LOS C B C

Intersection Summary

HCM Average Control Delay 26.4 HCM Level of Service C

HCM Volume to Capacity ratio 0.50

Actuated Cycle Length (s) 76.1 Sum of lost time (s) 25.0

Intersection Capacity Utilization 54.7% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

8: N Richmond Beach Rd & 8th Ave NW 4/5/2016

Point Wells 5:00 pm 3/19/2014 2014 Existing AM Synchro 7 -  Report

David Evans and Associates, Inc. Page 9

Movement SBL SBT SBR SBR2 NEL NER NER2

Lane Configurations

Volume (vph) 135 124 9 20 23 26 2

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 12 12 12

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 0.97 0.93

Flt Protected 0.95 1.00 0.98

Satd. Flow (prot) 1728 1747 1642

Flt Permitted 0.95 1.00 0.98

Satd. Flow (perm) 1728 1747 1642

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.71 0.71 0.71

Adj. Flow (vph) 147 135 10 22 32 37 3

RTOR Reduction (vph) 0 3 0 0 0 0 0

Lane Group Flow (vph) 147 164 0 0 72 0 0

Confl. Peds. (#/hr) 3 3 2

Confl. Bikes (#/hr) 1 1

Heavy Vehicles (%) 1% 1% 1% 1% 2% 2% 2%

Bus Blockages (#/hr) 0 2 0 0 0 0 0

Turn Type Split

Protected Phases 7 7 3

Permitted Phases

Actuated Green, G (s) 14.6 14.6 6.9

Effective Green, g (s) 14.6 14.6 6.9

Actuated g/C Ratio 0.19 0.19 0.09

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0

Lane Grp Cap (vph) 332 335 149

v/s Ratio Prot 0.09 c0.09 c0.04

v/s Ratio Perm

v/c Ratio 0.44 0.49 0.48

Uniform Delay, d1 27.2 27.4 32.9

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 0.3 0.4 0.9

Delay (s) 27.5 27.8 33.8

Level of Service C C C

Approach Delay (s) 27.7 33.8

Approach LOS C C

Intersection Summary



HCM Signalized Intersection Capacity Analysis

9: N Richmond Beach Rd & 3rd Ave NW 4/5/2016

Point Wells 5:00 pm 3/19/2014 2014 Existing AM Synchro 7 -  Report

David Evans and Associates, Inc. Page 10

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 18 547 3 10 242 37 9 22 17 95 14 29

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 11 11 10 10 11 10 10 10

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.93 1.00 0.90

Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 3320 3157 1677 1646 1633 1530

Flt Permitted 0.94 0.93 0.72 1.00 0.71 1.00

Satd. Flow (perm) 3120 2934 1277 1646 1217 1530

Peak-hour factor, PHF 0.83 0.83 0.83 0.85 0.85 0.85 0.52 0.52 0.52 0.82 0.82 0.82

Adj. Flow (vph) 22 659 4 12 285 44 17 42 33 116 17 35

RTOR Reduction (vph) 0 1 0 0 15 0 0 26 0 0 0 0

Lane Group Flow (vph) 0 684 0 0 326 0 17 49 0 116 52 0

Confl. Peds. (#/hr) 2 7 7 2 7 3 3 7

Confl. Bikes (#/hr) 1 1 1

Heavy Vehicles (%) 4% 4% 4% 7% 7% 7% 0% 0% 0% 3% 3% 3%

Bus Blockages (#/hr) 0 4 0 0 4 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 17.2 17.2 7.9 7.9 7.9 7.9

Effective Green, g (s) 17.2 17.2 7.9 7.9 7.9 7.9

Actuated g/C Ratio 0.49 0.49 0.23 0.23 0.23 0.23

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1529 1438 287 370 274 344

v/s Ratio Prot 0.03 0.03

v/s Ratio Perm c0.22 0.11 0.01 c0.10

v/c Ratio 0.45 0.23 0.06 0.13 0.42 0.15

Uniform Delay, d1 5.8 5.1 10.7 10.9 11.6 10.9

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.0 0.1 0.2 1.1 0.2

Delay (s) 5.9 5.2 10.8 11.0 12.7 11.1

Level of Service A A B B B B

Approach Delay (s) 5.9 5.2 11.0 12.2

Approach LOS A A B B

Intersection Summary

HCM Average Control Delay 6.9 HCM Level of Service A

HCM Volume to Capacity ratio 0.44

Actuated Cycle Length (s) 35.1 Sum of lost time (s) 10.0

Intersection Capacity Utilization 48.8% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

10: N Richmond Beach Rd & Dayton Ave N 4/5/2016

Point Wells 5:00 pm 3/19/2014 2014 Existing AM Synchro 7 -  Report

David Evans and Associates, Inc. Page 11

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 462 212 41 212 74 77

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 11 11 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 1.00 0.95 0.97

Frpb, ped/bikes 0.99 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.95 1.00 1.00 0.92

Flt Protected 1.00 0.95 1.00 0.98

Satd. Flow (prot) 3204 1687 3261 3186

Flt Permitted 1.00 0.95 1.00 0.98

Satd. Flow (perm) 3204 1687 3261 3186

Peak-hour factor, PHF 0.85 0.85 0.83 0.83 0.82 0.82

Adj. Flow (vph) 544 249 49 255 90 94

RTOR Reduction (vph) 42 0 0 0 77 0

Lane Group Flow (vph) 751 0 49 255 107 0

Confl. Peds. (#/hr) 2 2

Confl. Bikes (#/hr) 2 2

Heavy Vehicles (%) 3% 3% 7% 7% 3% 3%

Turn Type Prot

Protected Phases 2 1 6 4

Permitted Phases

Actuated Green, G (s) 20.2 2.4 27.6 8.1

Effective Green, g (s) 20.2 2.4 27.6 8.1

Actuated g/C Ratio 0.44 0.05 0.60 0.18

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1416 89 1969 565

v/s Ratio Prot c0.23 c0.03 0.08 c0.03

v/s Ratio Perm

v/c Ratio 0.53 0.55 0.13 0.19

Uniform Delay, d1 9.3 21.1 3.9 16.0

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.2 4.1 0.0 0.1

Delay (s) 9.5 25.3 3.9 16.1

Level of Service A C A B

Approach Delay (s) 9.5 7.3 16.1

Approach LOS A A B

Intersection Summary

HCM Average Control Delay 9.9 HCM Level of Service A

HCM Volume to Capacity ratio 0.44

Actuated Cycle Length (s) 45.7 Sum of lost time (s) 15.0

Intersection Capacity Utilization 40.8% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

11: N Richmond Beach Rd & Fremont Ave N 4/5/2016

Point Wells 5:00 pm 3/19/2014 2014 Existing AM Synchro 7 -  Report

David Evans and Associates, Inc. Page 12

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 21 434 82 21 190 22 44 67 20 41 141 20

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 12 11 11 11 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.98 1.00 0.97 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1678 3262 1671 3148 1678 1697 1678 1729

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1678 3262 1671 3148 1678 1697 1678 1729

Peak-hour factor, PHF 0.91 0.91 0.91 0.82 0.82 0.82 0.88 0.88 0.88 0.84 0.84 0.84

Adj. Flow (vph) 23 477 90 26 232 27 50 76 23 49 168 24

RTOR Reduction (vph) 0 9 0 0 5 0 0 7 0 0 0 0

Lane Group Flow (vph) 23 558 0 26 254 0 50 92 0 49 192 0

Confl. Peds. (#/hr) 1 2 2 1 1 5 5 1

Confl. Bikes (#/hr) 2 1 4

Heavy Vehicles (%) 4% 4% 4% 8% 8% 8% 4% 4% 4% 4% 4% 4%

Bus Blockages (#/hr) 0 0 0 0 4 0 0 0 0 0 0 0

Turn Type Prot Prot Split Split

Protected Phases 1 6 5 2 3 3 4 4

Permitted Phases

Actuated Green, G (s) 2.3 18.0 2.3 18.0 9.5 9.5 14.0 14.0

Effective Green, g (s) 2.3 18.0 2.3 18.0 9.5 9.5 14.0 14.0

Actuated g/C Ratio 0.04 0.28 0.04 0.28 0.15 0.15 0.22 0.22

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.0 2.5 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 60 920 60 888 250 253 368 379

v/s Ratio Prot 0.01 c0.17 c0.02 0.08 0.03 c0.05 0.03 c0.11

v/s Ratio Perm

v/c Ratio 0.38 0.61 0.43 0.29 0.20 0.36 0.13 0.51

Uniform Delay, d1 30.1 19.8 30.1 17.9 23.8 24.4 20.0 21.9

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 3.0 0.8 3.6 0.1 0.1 0.3 0.1 0.4

Delay (s) 33.0 20.6 33.7 17.9 24.0 24.8 20.1 22.3

Level of Service C C C B C C C C

Approach Delay (s) 21.1 19.4 24.5 21.8

Approach LOS C B C C

Intersection Summary

HCM Average Control Delay 21.2 HCM Level of Service C

HCM Volume to Capacity ratio 0.51

Actuated Cycle Length (s) 63.8 Sum of lost time (s) 20.0

Intersection Capacity Utilization 43.1% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

12: 244th St SW & 100th Ave W 4/5/2016

Point Wells 5:00 pm 3/19/2014 2014 Existing AM Synchro 7 -  Report

David Evans and Associates, Inc. Page 13

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 2 4 4 53 3 4 1 124 74 8 286 1

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.50 0.50 0.50 0.79 0.79 0.79 0.79 0.79 0.79 0.90 0.90 0.90

Hourly flow rate (vph) 4 8 8 67 4 5 1 157 94 9 318 1

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 549 589 318 554 543 204 319 251

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 549 589 318 554 543 204 319 251

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 99 98 99 84 99 99 100 99

cM capacity (veh/h) 441 420 727 425 439 829 1241 1321

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 20 76 252 328

Volume Left 4 67 1 9

Volume Right 8 5 94 1

cSH 511 440 1241 1321

Volume to Capacity 0.04 0.17 0.00 0.01

Queue Length 95th (ft) 3 15 0 1

Control Delay (s) 12.3 14.9 0.0 0.3

Lane LOS B B A A

Approach Delay (s) 12.3 14.9 0.0 0.3

Approach LOS B B

Intersection Summary

Average Delay 2.2

Intersection Capacity Utilization 37.4% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

13: 244th St SW & Firdale Ave 4/5/2016

Point Wells 5:00 pm 3/19/2014 2014 Existing AM Synchro 7 -  Report
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 2 98 43 173 325 2

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.93 0.93 0.75 0.75 0.85 0.85

Hourly flow rate (vph) 2 105 57 231 382 2

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 729 384 385

vC1, stage 1 conf vol 384

vC2, stage 2 conf vol 345

vCu, unblocked vol 729 384 385

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s) 5.4

tF (s) 3.5 3.3 2.2

p0 queue free % 100 84 95

cM capacity (veh/h) 568 666 1158

Direction, Lane # EB 1 NB 1 NB 2 SB 1

Volume Total 108 57 231 385

Volume Left 2 57 0 0

Volume Right 105 0 0 2

cSH 664 1158 1700 1700

Volume to Capacity 0.16 0.05 0.14 0.23

Queue Length 95th (ft) 14 4 0 0

Control Delay (s) 11.5 8.3 0.0 0.0

Lane LOS B A

Approach Delay (s) 11.5 1.6 0.0

Approach LOS B

Intersection Summary

Average Delay 2.2

Intersection Capacity Utilization 36.7% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

14: 244th St SW & 3rd Ave NW 4/5/2016
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 8 380 161 58 179 9 93 6 47 15 2 3

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.90 0.82 0.82 0.82 0.60 0.60 0.60 0.45 0.45 0.45

Hourly flow rate (vph) 9 422 179 71 218 11 155 10 78 33 4 7

Pedestrians 1 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 231 601 899 902 512 891 986 227

vC1, stage 1 conf vol 529 529 367 367

vC2, stage 2 conf vol 370 373 523 619

vCu, unblocked vol 231 601 899 902 512 891 986 227

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s) 6.1 5.5 6.1 5.5

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 99 93 65 98 86 91 99 99

cM capacity (veh/h) 1334 976 438 436 562 351 371 811

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 9 601 71 229 243 44

Volume Left 9 0 71 0 155 33

Volume Right 0 179 0 11 78 7

cSH 1334 1700 976 1700 472 386

Volume to Capacity 0.01 0.35 0.07 0.13 0.52 0.12

Queue Length 95th (ft) 1 0 6 0 73 10

Control Delay (s) 7.7 0.0 9.0 0.0 20.5 15.5

Lane LOS A A C C

Approach Delay (s) 0.1 2.1 20.5 15.5

Approach LOS C C

Intersection Summary

Average Delay 5.3

Intersection Capacity Utilization 52.0% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

15: 244th St SW & Fremont Ave N 4/5/2016
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 107 447 270 226 23 115

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.97 0.97 0.88 0.88 0.74 0.74

Hourly flow rate (vph) 110 461 307 257 31 155

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 1257

pX, platoon unblocked

vC, conflicting volume 571 1212 341

vC1, stage 1 conf vol 341

vC2, stage 2 conf vol 871

vCu, unblocked vol 571 1212 341

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s) 5.4

tF (s) 2.2 3.5 3.3

p0 queue free % 69 89 78

cM capacity (veh/h) 1001 270 702

Direction, Lane # EB 1 WB 1 WB 2 NB 1

Volume Total 571 307 257 186

Volume Left 0 307 0 31

Volume Right 461 0 0 155

cSH 1700 1001 1700 554

Volume to Capacity 0.34 0.31 0.15 0.34

Queue Length 95th (ft) 0 33 0 37

Control Delay (s) 0.0 10.2 0.0 14.8

Lane LOS B B

Approach Delay (s) 0.0 5.5 14.8

Approach LOS B

Intersection Summary

Average Delay 4.4

Intersection Capacity Utilization 66.5% ICU Level of Service C

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

16: N 175th St & 6th Ave NW 4/5/2016
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 10 75 32 51 338 9

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.76 0.76 0.67 0.67 0.83 0.83

Hourly flow rate (vph) 13 99 48 76 407 11

Pedestrians 2

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 124 211 88

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 124 211 88

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 99 47 99

cM capacity (veh/h) 1463 775 974

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 112 124 418

Volume Left 13 0 407

Volume Right 0 76 11

cSH 1463 1700 779

Volume to Capacity 0.01 0.07 0.54

Queue Length 95th (ft) 1 0 81

Control Delay (s) 0.9 0.0 14.8

Lane LOS A B

Approach Delay (s) 0.9 0.0 14.8

Approach LOS B

Intersection Summary

Average Delay 9.7

Intersection Capacity Utilization 37.1% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

17: St Luke Pl N & Dayton Ave N 4/5/2016
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 31 81 65 123 425 118

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.72 0.72 0.69 0.69 0.78 0.78

Hourly flow rate (vph) 43 112 94 178 545 151

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 987 621 545

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 987 621 545

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 83 77 91

cM capacity (veh/h) 249 488 1009

Direction, Lane # EB 1 EB 2 NB 1 SB 1

Volume Total 43 112 272 696

Volume Left 43 0 94 0

Volume Right 0 112 0 151

cSH 249 488 1009 1700

Volume to Capacity 0.17 0.23 0.09 0.41

Queue Length 95th (ft) 15 22 8 0

Control Delay (s) 22.5 14.6 3.7 0.0

Lane LOS C B A

Approach Delay (s) 16.8 3.7 0.0

Approach LOS C

Intersection Summary

Average Delay 3.2

Intersection Capacity Utilization 52.9% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 1 4 0 74 2 43 1 61 99 98 159 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 11 12 12 12 12 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.98 1.00 0.98 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.86 1.00 0.85 1.00

Flt Protected 0.99 0.95 1.00 1.00 1.00 0.98

Satd. Flow (prot) 1883 1643 1497 1774 1481 1824

Flt Permitted 0.98 0.75 1.00 1.00 1.00 0.84

Satd. Flow (perm) 1862 1297 1497 1767 1481 1567

Peak-hour factor, PHF 0.42 0.42 0.42 0.61 0.61 0.61 0.82 0.82 0.82 0.86 0.86 0.86

Adj. Flow (vph) 2 10 0 121 3 70 1 74 121 114 185 1

RTOR Reduction (vph) 0 0 0 0 31 0 0 0 89 0 0 0

Lane Group Flow (vph) 0 12 0 121 42 0 0 75 32 0 300 0

Confl. Peds. (#/hr) 3 1 1 3 3 5 5 3

Confl. Bikes (#/hr) 1 2 5

Heavy Vehicles (%) 0% 0% 0% 6% 6% 6% 7% 7% 7% 2% 2% 2%

Turn Type Perm Perm Perm Perm Perm

Protected Phases 2 2 5 5

Permitted Phases 2 2 5 5 5

Actuated Green, G (s) 30.5 30.5 30.5 14.6 14.6 14.6

Effective Green, g (s) 30.5 30.5 30.5 14.6 14.6 14.6

Actuated g/C Ratio 0.55 0.55 0.55 0.26 0.26 0.26

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1031 718 829 468 392 415

v/s Ratio Prot 0.03

v/s Ratio Perm 0.01 c0.09 0.04 0.02 c0.19

v/c Ratio 0.01 0.17 0.05 0.16 0.08 0.72

Uniform Delay, d1 5.5 6.1 5.6 15.5 15.2 18.4

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.5 0.1 0.1 0.0 5.2

Delay (s) 5.5 6.6 5.8 15.6 15.2 23.6

Level of Service A A A B B C

Approach Delay (s) 5.5 6.3 15.4 23.6

Approach LOS A A B C

Intersection Summary

HCM Average Control Delay 16.2 HCM Level of Service B

HCM Volume to Capacity ratio 0.35

Actuated Cycle Length (s) 55.1 Sum of lost time (s) 10.0

Intersection Capacity Utilization 48.2% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 22 446 31 96 429 117 22 91 111 307 259 37

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 11 12 11 12 11 10 11 12 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 0.91 0.91

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.95 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.97 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 0.99

Satd. Flow (prot) 1719 3283 1687 3128 1662 1689 1411 1610 3185

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 0.99

Satd. Flow (perm) 1719 3283 1687 3128 1662 1689 1411 1610 3185

Peak-hour factor, PHF 0.87 0.87 0.87 0.72 0.72 0.72 0.72 0.72 0.72 0.79 0.79 0.79

Adj. Flow (vph) 25 513 36 133 596 162 31 126 154 389 328 47

RTOR Reduction (vph) 0 3 0 0 14 0 0 0 129 0 5 0

Lane Group Flow (vph) 25 546 0 133 744 0 31 126 25 253 506 0

Confl. Peds. (#/hr) 10 18 18 10 2 26 26 2

Confl. Bikes (#/hr) 1 3 1

Heavy Vehicles (%) 5% 5% 5% 7% 7% 7% 5% 5% 5% 2% 2% 2%

Turn Type Prot Prot Split Perm Split

Protected Phases 5 2 1 6 4 4 3 3

Permitted Phases 4

Actuated Green, G (s) 3.7 25.0 13.0 34.3 15.4 15.4 15.4 22.3 22.3

Effective Green, g (s) 3.7 25.0 13.0 34.3 15.4 15.4 15.4 22.3 22.3

Actuated g/C Ratio 0.04 0.26 0.14 0.36 0.16 0.16 0.16 0.23 0.23

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 66 858 229 1121 267 272 227 375 742

v/s Ratio Prot 0.01 0.17 c0.08 c0.24 0.02 c0.07 0.16 c0.16

v/s Ratio Perm 0.02

v/c Ratio 0.38 0.64 0.58 0.66 0.12 0.46 0.11 0.67 0.68

Uniform Delay, d1 44.9 31.3 38.8 25.8 34.3 36.4 34.3 33.4 33.5

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.3 1.1 2.4 1.2 0.1 0.5 0.1 3.7 2.1

Delay (s) 46.2 32.5 41.2 27.0 34.4 36.9 34.4 37.1 35.5

Level of Service D C D C C D C D D

Approach Delay (s) 33.1 29.1 35.4 36.1

Approach LOS C C D D

Intersection Summary

HCM Average Control Delay 32.9 HCM Level of Service C

HCM Volume to Capacity ratio 0.64

Actuated Cycle Length (s) 95.7 Sum of lost time (s) 20.0

Intersection Capacity Utilization 54.2% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 21 82 157 60 56 8 15 186 14 4 435 96

Peak Hour Factor 0.78 0.78 0.78 0.66 0.66 0.66 0.81 0.81 0.81 0.87 0.87 0.87

Hourly flow rate (vph) 27 105 201 91 85 12 19 230 17 5 500 110

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 333 188 265 615

Volume Left (vph) 27 91 19 5

Volume Right (vph) 201 12 17 110

Hadj (s) -0.35 0.11 -0.01 -0.09

Departure Headway (s) 6.8 7.7 7.1 6.5

Degree Utilization, x 0.63 0.40 0.53 1.10

Capacity (veh/h) 504 423 473 550

Control Delay (s) 20.9 15.9 17.8 93.7

Approach Delay (s) 20.9 15.9 17.8 93.7

Approach LOS C C C F

Intersection Summary

Delay 51.6

HCM Level of Service F

Intersection Capacity Utilization 60.5% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 9 191 471 99 183 43

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.93 0.93 0.75 0.75 0.78 0.78

Hourly flow rate (vph) 10 205 628 132 235 55

Pedestrians 4 5 2

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1656 271 294

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1656 271 294

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 82 73 51

cM capacity (veh/h) 54 764 1269

Direction, Lane # EB 1 EB 2 NB 1 SB 1

Volume Total 10 205 760 290

Volume Left 10 0 628 0

Volume Right 0 205 0 55

cSH 54 764 1269 1700

Volume to Capacity 0.18 0.27 0.49 0.17

Queue Length 95th (ft) 15 27 71 0

Control Delay (s) 84.9 11.4 9.7 0.0

Lane LOS F B A

Approach Delay (s) 14.7 9.7 0.0

Approach LOS B

Intersection Summary

Average Delay 8.4

Intersection Capacity Utilization 58.6% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 23 58 16 6 67 279 20 232 11 104 209 43

Peak Hour Factor 0.53 0.53 0.53 0.88 0.88 0.88 0.80 0.80 0.80 0.83 0.83 0.83

Hourly flow rate (vph) 43 109 30 7 76 317 25 290 14 125 252 52

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 183 83 317 329 429

Volume Left (vph) 43 7 0 25 125

Volume Right (vph) 30 0 317 14 52

Hadj (s) -0.03 0.06 -0.68 0.01 -0.01

Departure Headway (s) 7.7 7.7 6.9 7.0 6.7

Degree Utilization, x 0.39 0.18 0.61 0.64 0.80

Capacity (veh/h) 405 435 481 478 512

Control Delay (s) 15.7 11.1 18.9 21.7 31.7

Approach Delay (s) 15.7 17.3 21.7 31.7

Approach LOS C C C D

Intersection Summary

Delay 22.8

HCM Level of Service C

Intersection Capacity Utilization 55.9% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 8 122 5 36 277 19 8 111 13 47 373 19

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 11 11 11 12 11 11 12 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98 1.00 1.00

Flpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1634 1715 1666 1763 1639 1670 1396 1782 1803

Flt Permitted 0.45 1.00 0.64 1.00 0.44 1.00 1.00 0.67 1.00

Satd. Flow (perm) 768 1715 1125 1763 752 1670 1396 1266 1803

Peak-hour factor, PHF 0.69 0.69 0.69 0.73 0.73 0.73 0.87 0.87 0.87 0.96 0.96 0.96

Adj. Flow (vph) 12 177 7 49 379 26 9 128 15 49 389 20

RTOR Reduction (vph) 0 2 0 0 3 0 0 0 9 0 3 0

Lane Group Flow (vph) 12 182 0 49 402 0 9 128 6 49 406 0

Confl. Peds. (#/hr) 7 18 18 7 2 5 5 2

Confl. Bikes (#/hr) 2 1

Heavy Vehicles (%) 10% 10% 10% 3% 3% 3% 10% 10% 10% 1% 1% 1%

Turn Type Perm Perm Perm Perm Perm

Protected Phases 4 4 2 2

Permitted Phases 4 4 2 2 2

Actuated Green, G (s) 15.5 15.5 15.5 15.5 15.1 15.1 15.1 15.1 15.1

Effective Green, g (s) 15.5 15.5 15.5 15.5 15.1 15.1 15.1 15.1 15.1

Actuated g/C Ratio 0.38 0.38 0.38 0.38 0.37 0.37 0.37 0.37 0.37

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 293 655 429 673 280 621 519 471 671

v/s Ratio Prot 0.11 c0.23 0.08 c0.23

v/s Ratio Perm 0.02 0.04 0.01 0.00 0.04

v/c Ratio 0.04 0.28 0.11 0.60 0.03 0.21 0.01 0.10 0.61

Uniform Delay, d1 7.9 8.7 8.1 10.1 8.1 8.7 8.0 8.3 10.3

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.1 0.0 1.0 0.0 0.1 0.0 0.0 1.1

Delay (s) 7.9 8.8 8.2 11.0 8.1 8.7 8.0 8.4 11.4

Level of Service A A A B A A A A B

Approach Delay (s) 8.7 10.7 8.6 11.1

Approach LOS A B A B

Intersection Summary

HCM Average Control Delay 10.3 HCM Level of Service B

HCM Volume to Capacity ratio 0.60

Actuated Cycle Length (s) 40.6 Sum of lost time (s) 10.0

Intersection Capacity Utilization 53.2% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 2 37 7 126 39 8 14 4 205 3 327 20

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00 1.00 0.95 0.95 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.86 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 0.97 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1562 1644 1398 1484 1522 1366 1574 1349 1341 1577 3154 1379

Flt Permitted 0.95 1.00 1.00 0.95 0.97 1.00 0.53 1.00 1.00 0.68 1.00 1.00

Satd. Flow (perm) 1562 1644 1398 1484 1522 1366 879 1349 1341 1129 3154 1379

Peak-hour factor, PHF 0.72 0.72 0.72 0.86 0.86 0.86 0.91 0.91 0.91 0.88 0.88 0.88

Adj. Flow (vph) 3 51 10 147 45 9 15 4 225 3 372 23

RTOR Reduction (vph) 0 0 9 0 0 0 0 31 32 0 0 6

Lane Group Flow (vph) 3 51 1 96 96 9 15 83 83 3 372 17

Confl. Peds. (#/hr) 5 5 1 1

Heavy Vehicles (%) 4% 4% 4% 4% 4% 4% 3% 3% 3% 3% 3% 3%

Turn Type Split Perm Split Free Perm Prot Perm Perm

Protected Phases 8 8 7 7 2 2 6

Permitted Phases 8 Free 2 6 6

Actuated Green, G (s) 8.7 8.7 8.7 12.9 12.9 130.0 93.4 93.4 93.4 93.4 93.4 93.4

Effective Green, g (s) 8.7 8.7 8.7 12.9 12.9 130.0 93.4 93.4 93.4 93.4 93.4 93.4

Actuated g/C Ratio 0.07 0.07 0.07 0.10 0.10 1.00 0.72 0.72 0.72 0.72 0.72 0.72

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.5 3.5 3.5 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 105 110 94 147 151 1366 632 969 963 811 2266 991

v/s Ratio Prot 0.00 c0.03 c0.06 0.06 0.06 0.06 c0.12

v/s Ratio Perm 0.00 0.01 0.02 0.00 0.01

v/c Ratio 0.03 0.46 0.01 0.65 0.64 0.01 0.02 0.09 0.09 0.00 0.16 0.02

Uniform Delay, d1 56.7 58.4 56.6 56.4 56.3 0.0 5.2 5.5 5.5 5.2 5.8 5.2

Progression Factor 1.00 1.00 1.00 0.46 0.46 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 3.6 0.0 7.6 6.2 0.0 0.1 0.2 0.2 0.0 0.2 0.0

Delay (s) 56.8 62.0 56.7 33.6 32.1 0.0 5.3 5.7 5.7 5.2 6.0 5.2

Level of Service E E E C C A A A A A A A

Approach Delay (s) 60.9 31.4 5.6 5.9

Approach LOS E C A A

Intersection Summary

HCM Average Control Delay 15.4 HCM Level of Service B

HCM Volume to Capacity ratio 0.24

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 40.8% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 233 176 4 186 98 108 6 386 156 180 919 289

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.96 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1787 1873 1698 1792 1524 1752 3340 1769 3382

Flt Permitted 0.57 1.00 0.39 1.00 1.00 0.21 1.00 0.23 1.00

Satd. Flow (perm) 1073 1873 693 1792 1524 392 3340 430 3382

Peak-hour factor, PHF 0.88 0.88 0.88 0.84 0.84 0.84 0.93 0.93 0.93 0.94 0.94 0.94

Adj. Flow (vph) 265 200 5 221 117 129 6 415 168 191 978 307

RTOR Reduction (vph) 0 1 0 0 0 111 0 44 0 0 24 0

Lane Group Flow (vph) 265 204 0 221 117 18 6 540 0 191 1261 0

Confl. Peds. (#/hr) 9 9 6 1 1 6

Heavy Vehicles (%) 1% 1% 1% 6% 6% 6% 3% 3% 3% 2% 2% 2%

Turn Type pm+pt pm+pt Perm pm+pt pm+pt

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 8 2 6

Actuated Green, G (s) 30.3 15.1 28.3 14.1 14.1 28.5 27.5 57.2 51.7

Effective Green, g (s) 30.3 15.1 28.3 14.1 14.1 28.5 27.5 57.2 51.7

Actuated g/C Ratio 0.30 0.15 0.28 0.14 0.14 0.28 0.28 0.57 0.52

Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 1.0 3.0 1.0 3.0

Lane Grp Cap (vph) 434 283 339 253 215 125 919 583 1748

v/s Ratio Prot c0.09 c0.11 0.09 0.07 0.00 0.16 c0.08 c0.37

v/s Ratio Perm 0.09 0.09 0.01 0.01 0.10

v/c Ratio 0.61 0.72 0.65 0.46 0.08 0.05 0.59 0.33 0.72

Uniform Delay, d1 28.6 40.4 29.7 39.5 37.3 25.6 31.3 11.7 18.6

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.8 7.5 3.4 0.5 0.1 0.1 2.7 1.5 2.6

Delay (s) 30.3 47.9 33.1 40.0 37.4 25.7 34.1 13.2 21.2

Level of Service C D C D D C C B C

Approach Delay (s) 38.0 36.0 34.0 20.2

Approach LOS D D C C

Intersection Summary

HCM Average Control Delay 28.1 HCM Level of Service C

HCM Volume to Capacity ratio 0.68

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 13.5

Intersection Capacity Utilization 75.6% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 261 513 64 2 830 192 271 255 298 31 124 266

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.1 5.5 5.5 5.5 5.1 5.1 5.5 5.1 5.1 5.5

Lane Util. Factor 1.00 0.95 1.00 0.95 0.91 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 1.00 0.99 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 0.97 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 1.00 0.95 0.99 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1736 3471 1504 3373 1564 3247 1515 1752 1845 1568

Flt Permitted 0.08 1.00 1.00 0.95 0.95 0.99 1.00 0.95 1.00 1.00

Satd. Flow (perm) 145 3471 1504 3218 1564 3247 1515 1752 1845 1568

Peak-hour factor, PHF 0.83 0.83 0.83 0.75 0.75 0.75 0.83 0.83 0.83 0.88 0.88 0.88

Adj. Flow (vph) 314 618 77 3 1107 256 327 307 359 35 141 302

RTOR Reduction (vph) 0 0 32 0 16 0 0 0 150 0 0 189

Lane Group Flow (vph) 314 618 45 0 1350 0 206 428 209 35 141 113

Confl. Peds. (#/hr) 5 5 2 2

Heavy Vehicles (%) 4% 4% 4% 4% 4% 4% 5% 5% 5% 3% 3% 3%

Turn Type pm+pt Perm Perm Split custom Split custom

Protected Phases 5 2 6 4 4 3 3

Permitted Phases 2 2 6 2 6

Actuated Green, G (s) 70.2 69.8 69.8 44.8 21.4 21.4 69.8 13.1 13.1 44.8

Effective Green, g (s) 70.2 69.8 69.8 44.8 21.4 21.4 69.8 13.1 13.1 44.8

Actuated g/C Ratio 0.59 0.58 0.58 0.37 0.18 0.18 0.58 0.11 0.11 0.37

Clearance Time (s) 5.1 5.5 5.5 5.5 5.1 5.1 5.5 5.1 5.1 5.5

Vehicle Extension (s) 3.0 3.5 3.5 3.0 3.0 3.0 3.5 3.0 3.0 3.0

Lane Grp Cap (vph) 349 2019 875 1201 279 579 881 191 201 585

v/s Ratio Prot c0.15 0.18 0.13 c0.13 0.02 c0.08

v/s Ratio Perm 0.38 0.03 c0.42 0.14 0.07

v/c Ratio 0.90 0.31 0.05 1.12 0.74 0.74 0.24 0.18 0.70 0.19

Uniform Delay, d1 44.8 12.8 10.8 37.6 46.7 46.7 12.2 48.6 51.6 25.4

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 24.7 0.4 0.1 67.2 9.8 4.9 0.6 0.5 10.5 0.7

Delay (s) 69.4 13.2 10.9 104.8 56.4 51.6 12.8 49.1 62.1 26.1

Level of Service E B B F E D B D E C

Approach Delay (s) 30.5 104.8 38.6 38.4

Approach LOS C F D D

Intersection Summary

HCM Average Control Delay 60.0 HCM Level of Service E

HCM Volume to Capacity ratio 0.90

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 15.7

Intersection Capacity Utilization 85.6% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Sign Control Stop Stop Stop

Volume (vph) 1 27 39 26 18 0

Peak Hour Factor 0.70 0.70 0.77 0.77 0.75 0.75

Hourly flow rate (vph) 1 39 51 34 24 0

Direction, Lane # EB 1 NB 1 SB 1

Volume Total (vph) 40 84 24

Volume Left (vph) 1 51 0

Volume Right (vph) 39 0 0

Hadj (s) -0.57 0.15 0.00

Departure Headway (s) 3.6 4.2 4.1

Degree Utilization, x 0.04 0.10 0.03

Capacity (veh/h) 975 847 870

Control Delay (s) 6.7 7.6 7.2

Approach Delay (s) 6.7 7.6 7.2

Approach LOS A A A

Intersection Summary

Delay 7.3

HCM Level of Service A

Intersection Capacity Utilization 20.8% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 7 3 0 0 0 42 1 24 0 25 10 6

Peak Hour Factor 0.63 0.63 0.63 0.58 0.58 0.58 0.78 0.78 0.78 0.68 0.68 0.68

Hourly flow rate (vph) 11 5 0 0 0 72 1 31 0 37 15 9

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 16 72 32 60

Volume Left (vph) 11 0 1 37

Volume Right (vph) 0 72 0 9

Hadj (s) 0.14 -0.57 0.01 0.07

Departure Headway (s) 4.3 3.6 4.1 4.2

Degree Utilization, x 0.02 0.07 0.04 0.07

Capacity (veh/h) 811 983 839 840

Control Delay (s) 7.4 6.8 7.3 7.5

Approach Delay (s) 7.4 6.8 7.3 7.5

Approach LOS A A A A

Intersection Summary

Delay 7.2

HCM Level of Service A

Intersection Capacity Utilization 22.9% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 0 1 2 0 7 0 64 0 22 33 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.56 0.56 0.56 0.80 0.80 0.80 0.76 0.76 0.76

Hourly flow rate (vph) 1 0 1 4 0 12 0 80 0 29 43 0

Pedestrians 3

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 194 181 46 185 181 80 43 80

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 194 181 46 185 181 80 43 80

tC, single (s) 7.1 6.5 6.2 7.2 6.6 6.3 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.6 4.1 3.4 2.2 2.2

p0 queue free % 100 100 100 100 100 99 100 98

cM capacity (veh/h) 749 703 1026 742 684 956 1578 1531

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 2 16 80 72

Volume Left 1 4 0 29

Volume Right 1 12 0 0

cSH 866 898 1578 1531

Volume to Capacity 0.00 0.02 0.00 0.02

Queue Length 95th (ft) 0 1 0 1

Control Delay (s) 9.2 9.1 0.0 3.0

Lane LOS A A A

Approach Delay (s) 9.2 9.1 0.0 3.0

Approach LOS A A

Intersection Summary

Average Delay 2.3

Intersection Capacity Utilization 20.6% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 137 4 5 9 7 14 9 154 1 11 285 292

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 5.0 5.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.94 1.00 1.00 1.00 0.92

Flt Protected 0.96 0.99 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1753 1639 1698 3403 1770 3231

Flt Permitted 0.70 0.90 0.40 1.00 0.95 1.00

Satd. Flow (perm) 1282 1499 709 3403 1770 3231

Peak-hour factor, PHF 0.81 0.81 0.81 0.54 0.54 0.54 0.80 0.80 0.80 0.86 0.86 0.86

Adj. Flow (vph) 169 5 6 17 13 26 11 192 1 13 331 340

RTOR Reduction (vph) 0 1 0 0 19 0 0 1 0 0 150 0

Lane Group Flow (vph) 0 179 0 0 37 0 11 192 0 13 521 0

Confl. Peds. (#/hr) 2 2 4 2 2 4

Heavy Vehicles (%) 3% 3% 3% 7% 7% 7% 6% 6% 2% 2% 2% 2%

Turn Type Perm Perm Perm Prot

Protected Phases 8 8 6 5 5 6

Permitted Phases 8 8 6

Actuated Green, G (s) 13.7 13.7 16.5 16.5 8.3 28.8

Effective Green, g (s) 13.7 13.7 16.5 16.5 8.3 28.8

Actuated g/C Ratio 0.27 0.27 0.32 0.32 0.16 0.56

Clearance Time (s) 4.0 4.0 5.0 5.0 4.0

Vehicle Extension (s) 3.5 3.5 2.5 2.5 2.0

Lane Grp Cap (vph) 341 399 227 1090 285 1807

v/s Ratio Prot 0.06 0.01 c0.16

v/s Ratio Perm c0.14 0.02 0.02

v/c Ratio 0.52 0.09 0.05 0.18 0.05 0.29

Uniform Delay, d1 16.1 14.2 12.1 12.6 18.3 6.0

Progression Factor 1.00 1.00 1.00 1.00 1.57 0.12

Incremental Delay, d2 1.7 0.1 0.1 0.1 0.0 0.0

Delay (s) 17.8 14.3 12.1 12.7 28.7 0.8

Level of Service B B B B C A

Approach Delay (s) 17.8 14.3 12.6 1.3

Approach LOS B B B A

Intersection Summary

HCM Average Control Delay 6.6 HCM Level of Service A

HCM Volume to Capacity ratio 0.36

Actuated Cycle Length (s) 51.5 Sum of lost time (s) 8.0

Intersection Capacity Utilization 38.9% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 6 17 83 11 7 2 47 57 13 83 1

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.64 0.64 0.64 0.74 0.74 0.74 0.80 0.80 0.80 0.78 0.78 0.78

Hourly flow rate (vph) 0 9 27 112 15 9 2 59 71 17 106 1

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 131

pX, platoon unblocked

vC, conflicting volume 257 275 108 272 240 94 108 130

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 257 275 108 272 240 94 108 130

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 99 97 83 98 99 100 99

cM capacity (veh/h) 675 627 950 645 650 960 1464 1443

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 36 136 132 124

Volume Left 0 112 2 17

Volume Right 27 9 71 1

cSH 838 660 1464 1443

Volume to Capacity 0.04 0.21 0.00 0.01

Queue Length 95th (ft) 3 19 0 1

Control Delay (s) 9.5 11.9 0.2 1.1

Lane LOS A B A A

Approach Delay (s) 9.5 11.9 0.2 1.1

Approach LOS A B

Intersection Summary

Average Delay 4.9

Intersection Capacity Utilization 30.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 11 4 4 2 4 10 13 68 6 8 43 23

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.68 0.68 0.68 0.67 0.67 0.67 0.60 0.60 0.60 0.84 0.84 0.84

Hourly flow rate (vph) 16 6 6 3 6 15 22 113 10 10 51 27

Pedestrians 2

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 264 251 67 256 259 118 79 123

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 264 251 67 256 259 118 79 123

tC, single (s) 7.2 6.6 6.3 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.6 4.1 3.4 3.5 4.0 3.3 2.2 2.2

p0 queue free % 97 99 99 100 99 98 99 99

cM capacity (veh/h) 646 624 970 680 635 939 1533 1451

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 28 24 145 88

Volume Left 16 3 22 10

Volume Right 6 15 10 27

cSH 689 804 1533 1451

Volume to Capacity 0.04 0.03 0.01 0.01

Queue Length 95th (ft) 3 2 1 0

Control Delay (s) 10.4 9.6 1.2 0.9

Lane LOS B A A A

Approach Delay (s) 10.4 9.6 1.2 0.9

Approach LOS B A

Intersection Summary

Average Delay 2.7

Intersection Capacity Utilization 17.7% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

33: Edmonds Way & 95th Pl W 4/5/2016

Point Wells 5:00 pm 3/19/2014 2014 Existing AM Synchro 7 -  Report

David Evans and Associates, Inc. Page 34

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 54 578 0 1 562 57 1 0 8 89 1 104

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.6 4.6 4.6 4.6 5.5 5.5 5.5

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.99 0.88 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.99 0.95 1.00

Satd. Flow (prot) 1752 3505 1687 3321 1484 1735 1535

Flt Permitted 0.37 1.00 0.32 1.00 0.96 0.75 1.00

Satd. Flow (perm) 689 3505 577 3321 1431 1364 1535

Peak-hour factor, PHF 0.74 0.74 0.74 0.89 0.89 0.89 0.56 0.56 0.56 0.82 0.82 0.82

Adj. Flow (vph) 73 781 0 1 631 64 2 0 14 109 1 127

RTOR Reduction (vph) 0 0 0 0 6 0 0 10 0 0 47 0

Lane Group Flow (vph) 73 781 0 1 689 0 0 6 0 109 81 0

Confl. Peds. (#/hr) 1 1 2 1 1 2

Heavy Vehicles (%) 3% 3% 3% 7% 7% 7% 11% 11% 11% 4% 4% 4%

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 15.8 15.8 15.8 15.8 10.1 10.1 10.1

Effective Green, g (s) 15.8 15.8 15.8 15.8 10.1 10.1 10.1

Actuated g/C Ratio 0.44 0.44 0.44 0.44 0.28 0.28 0.28

Clearance Time (s) 4.6 4.6 4.6 4.6 5.5 5.5 5.5

Vehicle Extension (s) 3.5 3.5 3.5 3.5 4.0 4.0 4.0

Lane Grp Cap (vph) 302 1538 253 1458 401 383 431

v/s Ratio Prot c0.22 0.21 0.05

v/s Ratio Perm 0.11 0.00 0.00 c0.08

v/c Ratio 0.24 0.51 0.00 0.47 0.01 0.28 0.19

Uniform Delay, d1 6.3 7.3 5.7 7.1 9.4 10.1 9.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.5 0.3 0.0 0.3 0.0 0.6 0.3

Delay (s) 6.8 7.6 5.7 7.4 9.4 10.7 10.1

Level of Service A A A A A B B

Approach Delay (s) 7.5 7.4 9.4 10.4

Approach LOS A A A B

Intersection Summary

HCM Average Control Delay 7.9 HCM Level of Service A

HCM Volume to Capacity ratio 0.42

Actuated Cycle Length (s) 36.0 Sum of lost time (s) 10.1

Intersection Capacity Utilization 47.9% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 33 375 140 137 427 79 124 190 76 185 348 26

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.96 1.00 0.98 1.00 0.96 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1752 3350 1719 3357 1752 3355 1770 3497

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1752 3350 1719 3357 1752 3355 1770 3497

Peak-hour factor, PHF 0.63 0.63 0.63 0.89 0.89 0.89 0.86 0.86 0.86 0.86 0.86 0.86

Adj. Flow (vph) 52 595 222 154 480 89 144 221 88 215 405 30

RTOR Reduction (vph) 0 39 0 0 15 0 0 50 0 0 7 0

Lane Group Flow (vph) 52 778 0 154 554 0 144 259 0 215 428 0

Confl. Peds. (#/hr) 1 1 9 9

Heavy Vehicles (%) 3% 3% 3% 5% 5% 5% 3% 3% 3% 2% 2% 2%

Turn Type Prot Prot Prot Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases

Actuated Green, G (s) 2.8 18.2 11.7 27.1 9.0 11.4 13.6 16.0

Effective Green, g (s) 2.8 18.2 11.7 27.1 9.0 11.4 13.6 16.0

Actuated g/C Ratio 0.04 0.26 0.17 0.38 0.13 0.16 0.19 0.23

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 69 860 284 1283 222 539 340 789

v/s Ratio Prot 0.03 c0.23 c0.09 0.16 0.08 0.08 c0.12 c0.12

v/s Ratio Perm

v/c Ratio 0.75 0.91 0.54 0.43 0.65 0.48 0.63 0.54

Uniform Delay, d1 33.7 25.5 27.1 16.2 29.4 27.1 26.4 24.2

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 36.6 12.9 2.1 0.2 6.4 0.7 3.8 0.8

Delay (s) 70.3 38.4 29.3 16.4 35.8 27.7 30.2 25.0

Level of Service E D C B D C C C

Approach Delay (s) 40.3 19.2 30.3 26.7

Approach LOS D B C C

Intersection Summary

HCM Average Control Delay 29.7 HCM Level of Service C

HCM Volume to Capacity ratio 0.66

Actuated Cycle Length (s) 70.9 Sum of lost time (s) 12.0

Intersection Capacity Utilization 53.9% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 0 0 391 0 0 0 0 0 976 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3

Lane Util. Factor 0.95 0.95

Frt 1.00 1.00

Flt Protected 1.00 1.00

Satd. Flow (prot) 3312 3539

Flt Permitted 1.00 1.00

Satd. Flow (perm) 3312 3539

Peak-hour factor, PHF 0.92 0.92 0.92 0.82 0.82 0.82 0.92 0.92 0.92 0.82 0.82 0.82

Adj. Flow (vph) 0 0 0 0 477 0 0 0 0 0 1190 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 0 0 0 477 0 0 0 0 0 1190 0

Heavy Vehicles (%) 2% 2% 2% 9% 9% 9% 2% 2% 2% 2% 2% 2%

Turn Type

Protected Phases 6 4

Permitted Phases

Actuated Green, G (s) 30.0 34.4

Effective Green, g (s) 30.0 34.4

Actuated g/C Ratio 0.40 0.46

Clearance Time (s) 5.3 5.3

Vehicle Extension (s) 5.0 5.0

Lane Grp Cap (vph) 1325 1623

v/s Ratio Prot c0.14 c0.34

v/s Ratio Perm

v/c Ratio 0.36 0.73

Uniform Delay, d1 15.8 16.6

Progression Factor 0.80 1.00

Incremental Delay, d2 0.7 2.1

Delay (s) 13.3 18.7

Level of Service B B

Approach Delay (s) 0.0 13.3 0.0 18.7

Approach LOS A B A B

Intersection Summary

HCM Average Control Delay 17.1 HCM Level of Service B

HCM Volume to Capacity ratio 0.56

Actuated Cycle Length (s) 75.0 Sum of lost time (s) 10.6

Intersection Capacity Utilization 45.9% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 0 487 0 0 994 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3

Lane Util. Factor 0.95 0.97

Frt 1.00 1.00

Flt Protected 1.00 0.95

Satd. Flow (prot) 3505 3433

Flt Permitted 1.00 0.95

Satd. Flow (perm) 3505 3433

Peak-hour factor, PHF 0.88 0.88 0.92 0.92 0.75 0.75

Adj. Flow (vph) 0 553 0 0 1325 0

RTOR Reduction (vph) 0 0 0 0 184 0

Lane Group Flow (vph) 0 553 0 0 1141 0

Heavy Vehicles (%) 3% 3% 2% 2% 2% 2%

Turn Type

Protected Phases 2 4

Permitted Phases

Actuated Green, G (s) 30.1 34.3

Effective Green, g (s) 30.1 34.3

Actuated g/C Ratio 0.40 0.46

Clearance Time (s) 5.3 5.3

Vehicle Extension (s) 5.0 5.0

Lane Grp Cap (vph) 1407 1570

v/s Ratio Prot c0.16 c0.33

v/s Ratio Perm

v/c Ratio 0.39 0.73

Uniform Delay, d1 16.0 16.5

Progression Factor 1.00 1.33

Incremental Delay, d2 0.8 1.6

Delay (s) 16.8 23.6

Level of Service B C

Approach Delay (s) 16.8 0.0 23.6

Approach LOS B A C

Intersection Summary

HCM Average Control Delay 21.6 HCM Level of Service C

HCM Volume to Capacity ratio 0.57

Actuated Cycle Length (s) 75.0 Sum of lost time (s) 10.6

Intersection Capacity Utilization 50.7% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 9 1348 127 141 717 48 25 45 152 173 271 43

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.6 5.3 4.6 5.3 4.6 5.0 5.0 4.6 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3486 1736 3433 1736 1768 1532 1770 1863 1560

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3486 1736 3433 1736 1768 1532 1770 1863 1560

Peak-hour factor, PHF 0.83 0.83 0.83 0.82 0.82 0.82 0.85 0.85 0.85 0.88 0.88 0.88

Adj. Flow (vph) 11 1624 153 172 874 59 29 53 179 197 308 49

RTOR Reduction (vph) 0 4 0 0 2 0 0 0 155 0 0 19

Lane Group Flow (vph) 11 1773 0 172 931 0 29 53 24 197 308 30

Confl. Peds. (#/hr) 1 2 2 1 2 1 1 2

Heavy Vehicles (%) 2% 2% 2% 4% 4% 4% 4% 4% 4% 2% 2% 2%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 8 0 0 0 0

Turn Type Prot Prot Prot Perm Prot Perm

Protected Phases 5 2 1 6 3 8 7 4

Permitted Phases 8 4

Actuated Green, G (s) 2.8 70.3 21.0 88.5 5.3 19.9 19.9 19.3 33.9 33.9

Effective Green, g (s) 2.8 70.3 21.0 88.5 5.3 19.9 19.9 19.3 33.9 33.9

Actuated g/C Ratio 0.02 0.47 0.14 0.59 0.04 0.13 0.13 0.13 0.23 0.23

Clearance Time (s) 4.6 5.3 4.6 5.3 4.6 5.0 5.0 4.6 5.0 5.0

Vehicle Extension (s) 2.5 5.0 2.5 5.0 2.5 5.0 5.0 3.0 5.0 5.0

Lane Grp Cap (vph) 33 1634 243 2025 61 235 203 228 421 353

v/s Ratio Prot 0.01 c0.51 c0.10 0.27 0.02 0.03 c0.11 c0.17

v/s Ratio Perm 0.02 0.02

v/c Ratio 0.33 1.08 0.71 0.46 0.48 0.23 0.12 0.86 0.73 0.08

Uniform Delay, d1 72.7 39.9 61.6 17.3 71.0 58.2 57.3 64.1 53.8 45.8

Progression Factor 1.01 1.02 0.95 1.40 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 3.6 47.7 8.3 0.7 4.2 1.0 0.5 27.0 7.8 0.2

Delay (s) 77.1 88.4 66.5 25.0 75.2 59.2 57.8 91.1 61.6 46.0

Level of Service E F E C E E E F E D

Approach Delay (s) 88.4 31.4 60.0 70.7

Approach LOS F C E E

Intersection Summary

HCM Average Control Delay 66.8 HCM Level of Service E

HCM Volume to Capacity ratio 0.92

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 14.5

Intersection Capacity Utilization 82.6% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 0 1044 823 0 271 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3 5.0

Lane Util. Factor 0.95 0.95 0.97

Frpb, ped/bikes 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 1.00 1.00

Flt Protected 1.00 1.00 0.95

Satd. Flow (prot) 3539 3539 3433

Flt Permitted 1.00 1.00 0.95

Satd. Flow (perm) 3539 3539 3433

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 1135 895 0 295 0

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 0 1135 895 0 295 0

Confl. Peds. (#/hr) 1

Turn Type

Protected Phases 2 6 4

Permitted Phases

Actuated Green, G (s) 121.2 121.2 18.5

Effective Green, g (s) 121.2 121.2 18.5

Actuated g/C Ratio 0.81 0.81 0.12

Clearance Time (s) 5.3 5.3 5.0

Vehicle Extension (s) 5.0 5.0 3.0

Lane Grp Cap (vph) 2860 2860 423

v/s Ratio Prot c0.32 0.25 c0.09

v/s Ratio Perm

v/c Ratio 0.40 0.31 0.70

Uniform Delay, d1 4.1 3.7 63.1

Progression Factor 1.95 1.00 1.00

Incremental Delay, d2 0.1 0.3 5.0

Delay (s) 8.0 4.0 68.0

Level of Service A A E

Approach Delay (s) 8.0 4.0 68.0

Approach LOS A A E

Intersection Summary

HCM Average Control Delay 14.1 HCM Level of Service B

HCM Volume to Capacity ratio 0.44

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 10.3

Intersection Capacity Utilization 45.2% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 29 50 12 559 1617 39

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.79 0.79 0.88 0.88 0.88 0.88

Hourly flow rate (vph) 37 63 14 635 1838 44

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 2077 612 1882

vC1, stage 1 conf vol 1838

vC2, stage 2 conf vol 239

vCu, unblocked vol 2077 612 1882

tC, single (s) 6.8 6.9 4.2

tC, 2 stage (s) 5.8

tF (s) 3.5 3.3 2.2

p0 queue free % 67 86 96

cM capacity (veh/h) 110 438 307

Direction, Lane # EB 1 NB 1 NB 2 NB 3 NB 4 SB 1 SB 2 SB 3 SB 4

Volume Total 100 14 212 212 212 612 612 612 44

Volume Left 37 14 0 0 0 0 0 0 0

Volume Right 63 0 0 0 0 0 0 0 44

cSH 209 307 1700 1700 1700 1700 1700 1700 1700

Volume to Capacity 0.48 0.04 0.12 0.12 0.12 0.36 0.36 0.36 0.03

Queue Length 95th (ft) 59 3 0 0 0 0 0 0 0

Control Delay (s) 37.1 17.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Lane LOS E C

Approach Delay (s) 37.1 0.4 0.0

Approach LOS E

Intersection Summary

Average Delay 1.5

Intersection Capacity Utilization 42.6% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 121 324 69 171 120 72 14 331 105 120 1297 145

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 11 11 11 11 11 11 13 15 11 13

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 0.97 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1787 3466 1662 3323 1465 1662 3323 1544 1928 3388 1570

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1787 3466 1662 3323 1465 1662 3323 1544 1928 3388 1570

Peak-hour factor, PHF 0.92 0.92 0.92 0.85 0.85 0.85 0.81 0.81 0.81 0.88 0.88 0.88

Adj. Flow (vph) 132 352 75 201 141 85 17 409 130 136 1474 165

RTOR Reduction (vph) 0 15 0 0 0 71 0 0 69 0 0 33

Lane Group Flow (vph) 132 412 0 201 141 14 17 409 61 136 1474 132

Confl. Peds. (#/hr) 2 9 9 2 12 12 12 12

Heavy Vehicles (%) 1% 1% 1% 5% 5% 5% 5% 5% 5% 3% 3% 3%

Turn Type Prot Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 12.8 19.8 15.0 22.0 22.0 2.8 60.6 60.6 12.6 70.4 70.4

Effective Green, g (s) 12.8 19.8 15.0 22.0 22.0 2.8 60.6 60.6 12.6 70.4 70.4

Actuated g/C Ratio 0.10 0.15 0.12 0.17 0.17 0.02 0.47 0.47 0.10 0.54 0.54

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 3.0 2.0 2.0 2.5 3.5 3.5 2.5 3.5 3.5

Lane Grp Cap (vph) 176 528 192 562 248 36 1549 720 187 1835 850

v/s Ratio Prot 0.07 c0.12 c0.12 0.04 0.01 0.12 c0.07 c0.44

v/s Ratio Perm 0.01 0.04 0.08

v/c Ratio 0.75 0.78 1.05 0.25 0.06 0.47 0.26 0.08 0.73 0.80 0.15

Uniform Delay, d1 57.0 53.0 57.5 46.9 45.3 62.9 21.1 19.3 57.0 24.2 14.9

Progression Factor 1.00 1.00 1.00 1.00 1.00 0.96 0.81 0.44 1.00 1.00 1.00

Incremental Delay, d2 14.7 6.6 77.8 0.1 0.0 6.9 0.4 0.2 12.4 3.8 0.4

Delay (s) 71.7 59.6 135.3 46.9 45.3 67.0 17.5 8.7 69.4 28.0 15.3

Level of Service E E F D D E B A E C B

Approach Delay (s) 62.4 88.2 17.0 30.0

Approach LOS E F B C

Intersection Summary

HCM Average Control Delay 40.8 HCM Level of Service D

HCM Volume to Capacity ratio 0.85

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 22.0

Intersection Capacity Utilization 82.5% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR WBR2 NBL2 NBL NBT NBR SBL

Lane Configurations

Volume (vph) 65 316 182 107 171 34 17 74 29 382 41 48

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00

Frt 1.00 1.00 0.85 1.00 0.97 1.00 1.00 0.85 1.00

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Satd. Flow (prot) 1593 3185 1425 1562 3016 1533 3065 1371 1562

Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Satd. Flow (perm) 1593 3185 1425 1562 3016 1533 3065 1371 1562

Peak-hour factor, PHF 0.92 0.92 0.92 0.87 0.87 0.87 0.87 0.93 0.93 0.93 0.93 0.93

Adj. Flow (vph) 71 343 198 123 197 39 20 80 31 411 44 52

RTOR Reduction (vph) 0 0 154 0 5 0 0 0 0 0 22 0

Lane Group Flow (vph) 71 343 44 123 251 0 0 0 111 411 22 52

Heavy Vehicles (%) 2% 2% 2% 4% 4% 4% 4% 6% 6% 6% 6% 4%

Turn Type Prot Perm Prot Prot Prot Perm Prot

Protected Phases 7 4 3 8 5 5 2 1

Permitted Phases 4 2

Actuated Green, G (s) 7.9 24.3 24.3 11.8 28.2 10.7 64.5 64.5 7.4

Effective Green, g (s) 7.9 24.3 24.3 11.8 28.2 10.7 64.5 64.5 7.4

Actuated g/C Ratio 0.06 0.19 0.19 0.09 0.22 0.08 0.50 0.50 0.06

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 2.0 6.0 6.0 2.0

Lane Grp Cap (vph) 97 595 266 142 654 126 1521 680 89

v/s Ratio Prot 0.04 c0.11 c0.08 c0.08 c0.07 c0.13 0.03

v/s Ratio Perm 0.03 0.02

v/c Ratio 0.73 0.58 0.16 0.87 0.38 0.88 0.27 0.03 0.58

Uniform Delay, d1 60.0 48.2 44.3 58.3 43.5 59.0 19.1 16.8 59.8

Progression Factor 1.10 0.96 1.21 1.00 1.00 0.81 0.62 0.92 1.18

Incremental Delay, d2 24.3 1.3 0.3 38.7 0.4 43.8 0.4 0.1 5.0

Delay (s) 90.2 47.5 54.1 97.1 43.9 91.6 12.2 15.5 75.8

Level of Service F D D F D F B B E

Approach Delay (s) 54.6 61.1 28.1

Approach LOS D E C

Intersection Summary

HCM Average Control Delay 50.8 HCM Level of Service D

HCM Volume to Capacity ratio 0.99

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 33.0

Intersection Capacity Utilization 84.2% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBT SBR SBR2 SER2

Lane Configurations

Volume (vph) 1409 70 7 0

Ideal Flow (vphpl) 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0

Lane Util. Factor 0.95 1.00

Frt 1.00 0.85

Flt Protected 1.00 1.00

Satd. Flow (prot) 3124 1398

Flt Permitted 1.00 1.00

Satd. Flow (perm) 3124 1398

Peak-hour factor, PHF 0.93 0.93 0.93 0.92

Adj. Flow (vph) 1515 75 8 0

RTOR Reduction (vph) 0 3 0 0

Lane Group Flow (vph) 1515 80 0 0

Heavy Vehicles (%) 4% 4% 4% 2%

Turn Type Prot custom

Protected Phases 6 6

Permitted Phases 4

Actuated Green, G (s) 61.2 61.2

Effective Green, g (s) 61.2 61.2

Actuated g/C Ratio 0.47 0.47

Clearance Time (s) 5.0 5.0

Vehicle Extension (s) 4.0 4.0

Lane Grp Cap (vph) 1471 658

v/s Ratio Prot c0.48 0.06

v/s Ratio Perm

v/c Ratio 1.03 0.12

Uniform Delay, d1 34.4 19.3

Progression Factor 0.79 0.61

Incremental Delay, d2 29.2 0.3

Delay (s) 56.5 12.1

Level of Service E B

Approach Delay (s) 54.9

Approach LOS D

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 32 253 56 336 197 89 14 465 117 177 1408 34

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 6.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 0.97 0.95 1.00 1.00 0.95 1.00 0.97 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.97 1.00 1.00 0.98 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1577 2948 3030 3020 1361 1562 3020 1371 3060 3049 1390

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1577 2948 3030 3020 1361 1562 3020 1371 3060 3049 1390

Peak-hour factor, PHF 0.83 0.83 0.83 0.88 0.88 0.88 0.97 0.97 0.97 0.89 0.89 0.89

Adj. Flow (vph) 39 305 67 382 224 101 14 479 121 199 1582 38

RTOR Reduction (vph) 0 16 0 0 0 77 0 0 52 0 0 19

Lane Group Flow (vph) 39 356 0 382 224 24 14 479 69 199 1582 19

Confl. Peds. (#/hr) 12 18 18 12 2 9 9 2

Heavy Vehicles (%) 3% 3% 3% 4% 4% 4% 4% 4% 4% 3% 3% 3%

Turn Type Prot Prot Perm Prot pm+ov Prot Perm

Protected Phases 7 4 3 8 5 2 3 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 7.6 22.9 16.0 31.3 31.3 2.6 57.6 73.6 11.5 66.5 66.5

Effective Green, g (s) 7.6 22.9 16.0 31.3 31.3 2.6 57.6 73.6 11.5 66.5 66.5

Actuated g/C Ratio 0.06 0.18 0.12 0.24 0.24 0.02 0.44 0.57 0.09 0.51 0.51

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 6.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.5 3.5 3.5 1.5 4.0 3.5 1.5 4.0 4.0

Lane Grp Cap (vph) 92 519 373 727 328 31 1338 776 271 1560 711

v/s Ratio Prot 0.02 c0.12 c0.13 0.07 0.01 0.16 0.01 c0.07 c0.52

v/s Ratio Perm 0.02 0.04 0.01

v/c Ratio 0.42 0.69 1.02 0.31 0.07 0.45 0.36 0.09 0.73 1.01 0.03

Uniform Delay, d1 59.1 50.2 57.0 40.5 38.1 63.0 24.0 12.9 57.8 31.8 15.7

Progression Factor 1.00 1.00 1.00 1.00 1.00 0.70 0.95 3.03 1.23 0.42 0.19

Incremental Delay, d2 3.1 3.8 52.9 0.3 0.1 3.7 0.7 0.1 3.1 17.1 0.0

Delay (s) 62.2 53.9 109.9 40.8 38.3 47.9 23.5 39.1 74.3 30.6 3.1

Level of Service E D F D D D C D E C A

Approach Delay (s) 54.7 77.8 27.1 34.8

Approach LOS D E C C

Intersection Summary

HCM Average Control Delay 44.3 HCM Level of Service D

HCM Volume to Capacity ratio 0.96

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 22.0

Intersection Capacity Utilization 93.2% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 86 25 130 12 47 4 164 563 6 10 1610 244

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 4.0 6.0 4.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 0.97 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.98 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.87 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1543 1355 1573 1582 2973 2963 1303 1562 3020 1368

Flt Permitted 0.52 1.00 0.52 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 838 1355 857 1582 2973 2963 1303 1562 3020 1368

Peak-hour factor, PHF 0.89 0.89 0.89 0.72 0.72 0.72 0.88 0.88 0.88 0.93 0.93 0.93

Adj. Flow (vph) 97 28 146 17 65 6 186 640 7 11 1731 262

RTOR Reduction (vph) 0 129 0 0 3 0 0 0 2 0 0 68

Lane Group Flow (vph) 97 45 0 17 68 0 186 640 5 11 1731 194

Confl. Peds. (#/hr) 5 5 5 5 4 6 6 4

Heavy Vehicles (%) 5% 5% 5% 3% 3% 3% 6% 6% 6% 4% 4% 4%

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 21.6 14.8 13.4 10.6 12.2 89.7 89.7 2.7 80.2 80.2

Effective Green, g (s) 21.6 14.8 13.4 10.6 12.2 89.7 89.7 2.7 80.2 80.2

Actuated g/C Ratio 0.17 0.11 0.10 0.08 0.09 0.69 0.69 0.02 0.62 0.62

Clearance Time (s) 4.0 6.0 4.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 2.0 3.0 2.0 2.0 3.0 3.0 2.0 3.0 3.0

Lane Grp Cap (vph) 177 154 104 129 279 2044 899 32 1863 844

v/s Ratio Prot c0.03 0.03 0.00 0.04 c0.06 0.22 0.01 c0.57

v/s Ratio Perm c0.06 0.01 0.00 0.14

v/c Ratio 0.55 0.29 0.16 0.53 0.67 0.31 0.01 0.34 0.93 0.23

Uniform Delay, d1 48.4 52.8 52.9 57.3 56.9 8.0 6.3 62.8 22.3 11.1

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.82 2.73 1.23 0.61 0.47

Incremental Delay, d2 3.4 0.4 0.7 1.8 4.4 0.4 0.0 1.5 6.7 0.4

Delay (s) 51.9 53.2 53.6 59.1 61.1 14.9 17.1 78.6 20.5 5.6

Level of Service D D D E E B B E C A

Approach Delay (s) 52.7 58.0 25.3 18.8

Approach LOS D E C B

Intersection Summary

HCM Average Control Delay 24.5 HCM Level of Service C

HCM Volume to Capacity ratio 0.81

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 14.0

Intersection Capacity Utilization 81.9% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

44: N 155th St & SR 99 4/5/2016

Point Wells 5:00 pm 3/19/2014 2014 Existing AM Synchro 7 -  Report

David Evans and Associates, Inc. Page 46

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 148 116 30 133 161 146 16 444 53 96 1259 5

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.97 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 0.98 1.00 1.00 0.97 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 3060 1660 1389 1562 3124 1376 1533 3065 1333 1562 3124 1372

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 3060 1660 1389 1562 3124 1376 1533 3065 1333 1562 3124 1372

Peak-hour factor, PHF 0.89 0.89 0.89 0.95 0.95 0.95 0.88 0.88 0.88 0.93 0.93 0.93

Adj. Flow (vph) 166 130 34 140 169 154 18 505 60 103 1354 5

RTOR Reduction (vph) 0 0 30 0 0 132 0 0 29 0 0 2

Lane Group Flow (vph) 166 130 4 140 169 22 18 505 31 103 1354 3

Confl. Peds. (#/hr) 3 3 3 3 4 3 3 4

Heavy Vehicles (%) 3% 3% 3% 4% 4% 4% 6% 6% 6% 4% 4% 4%

Turn Type Prot Perm Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 11.4 14.6 14.6 15.5 18.7 18.7 2.4 67.5 67.5 12.4 77.5 77.5

Effective Green, g (s) 11.4 14.6 14.6 15.5 18.7 18.7 2.4 67.5 67.5 12.4 77.5 77.5

Actuated g/C Ratio 0.09 0.11 0.11 0.12 0.14 0.14 0.02 0.52 0.52 0.10 0.60 0.60

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 3.0 3.0 2.0 3.0 3.0

Lane Grp Cap (vph) 268 186 156 186 449 198 28 1591 692 149 1862 818

v/s Ratio Prot 0.05 c0.08 c0.09 c0.05 0.01 0.16 c0.07 c0.43

v/s Ratio Perm 0.00 0.02 0.02 0.00

v/c Ratio 0.62 0.70 0.02 0.75 0.38 0.11 0.64 0.32 0.05 0.69 0.73 0.00

Uniform Delay, d1 57.2 55.6 51.4 55.4 50.4 48.4 63.4 18.0 15.4 56.9 18.7 10.6

Progression Factor 1.11 0.90 0.76 1.00 1.00 1.00 0.88 1.02 1.93 1.23 0.33 0.12

Incremental Delay, d2 3.0 8.9 0.0 14.1 0.2 0.1 30.0 0.5 0.1 5.4 1.3 0.0

Delay (s) 66.5 59.1 39.3 69.5 50.6 48.5 85.9 18.9 29.7 75.2 7.5 1.3

Level of Service E E D E D D F B C E A A

Approach Delay (s) 60.8 55.6 22.1 12.2

Approach LOS E E C B

Intersection Summary

HCM Average Control Delay 27.0 HCM Level of Service C

HCM Volume to Capacity ratio 0.77

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 25.0

Intersection Capacity Utilization 76.1% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 53 468 55 217 344 139 43 387 144 284 1094 52

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.98 1.00 1.00 0.97 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3469 1703 3406 1494 1703 3406 1476 1752 3505 1515

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3469 1703 3406 1494 1703 3406 1476 1752 3505 1515

Peak-hour factor, PHF 0.89 0.89 0.89 0.87 0.87 0.87 0.90 0.90 0.90 0.92 0.92 0.92

Adj. Flow (vph) 60 526 62 249 395 160 48 430 160 309 1189 57

RTOR Reduction (vph) 0 7 0 0 0 110 0 0 118 0 0 31

Lane Group Flow (vph) 60 581 0 249 395 50 48 430 42 309 1189 26

Confl. Peds. (#/hr) 6 19 19 6 12 13 13 12

Heavy Vehicles (%) 2% 2% 2% 6% 6% 6% 6% 6% 6% 3% 3% 3%

Turn Type Prot Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 7.6 25.9 22.5 40.8 40.8 5.6 34.5 34.5 27.1 56.0 56.0

Effective Green, g (s) 7.6 25.9 22.5 40.8 40.8 5.6 34.5 34.5 27.1 56.0 56.0

Actuated g/C Ratio 0.06 0.20 0.17 0.31 0.31 0.04 0.27 0.27 0.21 0.43 0.43

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 4.0 2.0 2.0 2.0 6.0 6.0 5.0 6.0 6.0

Lane Grp Cap (vph) 103 691 295 1069 469 73 904 392 365 1510 653

v/s Ratio Prot 0.03 c0.17 c0.15 0.12 0.03 0.13 c0.18 c0.34

v/s Ratio Perm 0.03 0.03 0.02

v/c Ratio 0.58 0.84 0.84 0.37 0.11 0.66 0.48 0.11 0.85 0.79 0.04

Uniform Delay, d1 59.7 50.1 52.1 34.6 31.7 61.3 40.1 36.1 49.5 31.9 21.4

Progression Factor 1.00 1.00 1.00 1.00 1.00 0.76 1.14 4.00 1.11 0.54 0.47

Incremental Delay, d2 8.1 9.1 20.0 0.1 0.0 14.1 1.7 0.5 13.9 3.2 0.1

Delay (s) 67.8 59.1 72.0 34.7 31.7 61.0 47.5 144.9 68.9 20.2 10.1

Level of Service E E E C C E D F E C B

Approach Delay (s) 59.9 45.7 72.9 29.5

Approach LOS E D E C

Intersection Summary

HCM Average Control Delay 46.1 HCM Level of Service D

HCM Volume to Capacity ratio 0.81

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 84.2% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 69 451 72 167 302 66 31 400 132 102 1148 70

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.98 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.97 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1736 3388 1703 3271 1703 3406 1498 1736 3432

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1736 3388 1703 3271 1703 3406 1498 1736 3432

Peak-hour factor, PHF 0.75 0.75 0.75 0.79 0.79 0.79 0.79 0.79 0.79 0.92 0.92 0.92

Adj. Flow (vph) 92 601 96 211 382 84 39 506 167 111 1248 76

RTOR Reduction (vph) 0 10 0 0 14 0 0 0 99 0 3 0

Lane Group Flow (vph) 92 687 0 211 452 0 39 506 68 111 1321 0

Confl. Peds. (#/hr) 25 5 5 25 14 2 2 14

Heavy Vehicles (%) 4% 4% 4% 6% 6% 6% 6% 6% 6% 4% 4% 4%

Turn Type Prot Prot Prot Perm Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 2

Actuated Green, G (s) 11.2 28.9 19.3 37.0 4.1 52.8 52.8 13.0 61.7

Effective Green, g (s) 11.2 28.9 19.3 37.0 4.1 52.8 52.8 13.0 61.7

Actuated g/C Ratio 0.09 0.22 0.15 0.28 0.03 0.41 0.41 0.10 0.47

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 150 753 253 931 54 1383 608 174 1629

v/s Ratio Prot 0.05 c0.20 c0.12 0.14 0.02 0.15 c0.06 c0.38

v/s Ratio Perm 0.05

v/c Ratio 0.61 0.91 0.83 0.49 0.72 0.37 0.11 0.64 0.81

Uniform Delay, d1 57.3 49.3 53.8 38.6 62.4 26.9 24.0 56.2 29.2

Progression Factor 1.00 1.00 0.95 0.92 1.00 1.00 1.00 0.77 1.69

Incremental Delay, d2 7.2 15.3 19.9 0.4 37.8 0.7 0.4 4.7 2.8

Delay (s) 64.5 64.6 71.0 35.9 100.2 27.7 24.4 47.9 52.2

Level of Service E E E D F C C D D

Approach Delay (s) 64.6 46.8 30.9 51.8

Approach LOS E D C D

Intersection Summary

HCM Average Control Delay 49.6 HCM Level of Service D

HCM Volume to Capacity ratio 0.84

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 74.8% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

47: N 175th St & I-5 SB Off-Ramp 4/5/2016

Point Wells 5:00 pm 3/19/2014 2014 Existing AM Synchro 7 -  Report

David Evans and Associates, Inc. Page 49

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 416 510 246 535 0 0 0 0 82 2 330

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 11 11 12 12 12 12 12 11 12

Total Lost time (s) 5.0 5.0 4.6 5.0 5.0 5.0

Lane Util. Factor 0.91 1.00 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 0.97 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 4916 1538 1711 3421 1717 1583

Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 4916 1538 1711 3421 1717 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 452 554 267 582 0 0 0 0 89 2 359

RTOR Reduction (vph) 0 0 352 0 0 0 0 0 0 0 0 257

Lane Group Flow (vph) 0 452 202 267 582 0 0 0 0 0 91 102

Confl. Peds. (#/hr) 5 4

Turn Type Perm Prot Perm Perm

Protected Phases 2 1 6 4

Permitted Phases 2 4 4

Actuated Green, G (s) 38.5 38.5 22.7 28.6 30.0 30.0

Effective Green, g (s) 38.5 38.5 22.7 28.6 30.0 30.0

Actuated g/C Ratio 0.36 0.36 0.21 0.27 0.28 0.28

Clearance Time (s) 5.0 5.0 4.6 5.0 5.0 5.0

Vehicle Extension (s) 4.0 4.0 4.5 4.0 5.0 5.0

Lane Grp Cap (vph) 1789 560 367 925 487 449

v/s Ratio Prot 0.09 c0.16 c0.17

v/s Ratio Perm c0.13 0.05 c0.06

v/c Ratio 0.25 0.36 0.73 0.63 0.19 0.23

Uniform Delay, d1 23.6 24.6 38.7 33.9 28.7 29.0

Progression Factor 1.00 1.00 0.55 0.58 1.00 1.00

Incremental Delay, d2 0.1 0.5 6.6 1.3 0.4 0.5

Delay (s) 23.7 25.2 28.0 21.0 29.1 29.6

Level of Service C C C C C C

Approach Delay (s) 24.5 23.2 0.0 29.5

Approach LOS C C A C

Intersection Summary

HCM Average Control Delay 25.0 HCM Level of Service C

HCM Volume to Capacity ratio 0.40

Actuated Cycle Length (s) 105.8 Sum of lost time (s) 9.6

Intersection Capacity Utilization 92.6% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

48: N 130th St & 5th Ave NE 4/5/2016
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 201 395 49 0 275 99 273 111 209 104 204 30

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 0.95 0.95 1.00 0.91 0.91 0.91 0.91

Frpb, ped/bikes 1.00 1.00 0.98 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.99 1.00 0.85 1.00 0.92 1.00 0.98

Flt Protected 0.98 1.00 1.00 0.95 0.99 0.95 1.00

Satd. Flow (prot) 3438 3539 1557 1610 3066 1610 3313

Flt Permitted 0.72 1.00 1.00 0.95 0.99 0.95 1.00

Satd. Flow (perm) 2527 3539 1557 1610 3066 1610 3313

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 218 429 53 0 299 108 297 121 227 113 222 33

RTOR Reduction (vph) 0 5 0 0 0 57 0 161 0 0 8 0

Lane Group Flow (vph) 0 695 0 0 299 51 223 261 0 102 258 0

Confl. Peds. (#/hr) 2 2 2 2 2 1 1 2

Turn Type Perm Perm Split Split

Protected Phases 4 8 2 2 6 6

Permitted Phases 4 8

Actuated Green, G (s) 61.0 61.0 61.0 37.0 37.0 20.0 20.0

Effective Green, g (s) 61.0 61.0 61.0 37.0 37.0 20.0 20.0

Actuated g/C Ratio 0.47 0.47 0.47 0.28 0.28 0.15 0.15

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1186 1661 731 458 873 248 510

v/s Ratio Prot 0.08 c0.14 0.09 0.06 c0.08

v/s Ratio Perm c0.28 0.03

v/c Ratio 0.59 0.18 0.07 0.49 0.30 0.41 0.50

Uniform Delay, d1 25.3 20.0 18.9 38.6 36.4 49.7 50.5

Progression Factor 1.28 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.4 0.2 0.2 3.7 0.9 5.0 3.5

Delay (s) 33.7 20.2 19.1 42.3 37.2 54.7 54.0

Level of Service C C B D D D D

Approach Delay (s) 33.7 19.9 39.0 54.2

Approach LOS C B D D

Intersection Summary

HCM Average Control Delay 36.2 HCM Level of Service D

HCM Volume to Capacity ratio 0.54

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 71.7% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 16 7 119 3 9 1 68 175 0 3 270 30

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.68 0.68 0.68 0.65 0.65 0.65 0.82 0.82 0.82 0.80 0.80 0.80

Hourly flow rate (vph) 24 10 175 5 14 2 83 213 0 4 338 38

Pedestrians 3 2 15

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 754 748 374 940 767 215 378 215

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 754 748 374 940 767 215 378 215

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 92 97 73 97 96 100 93 100

cM capacity (veh/h) 292 313 658 163 309 828 1189 1358

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 209 20 296 379

Volume Left 24 5 83 4

Volume Right 175 2 0 38

cSH 550 267 1189 1358

Volume to Capacity 0.38 0.07 0.07 0.00

Queue Length 95th (ft) 44 6 6 0

Control Delay (s) 15.5 19.6 2.8 0.1

Lane LOS C C A A

Approach Delay (s) 15.5 19.6 2.8 0.1

Approach LOS C C

Intersection Summary

Average Delay 5.0

Intersection Capacity Utilization 51.1% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 10 4 58 7 21 2 78 64 31 184 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.42 0.42 0.42 0.52 0.52 0.52 0.65 0.65 0.65 0.68 0.68 0.68

Hourly flow rate (vph) 2 24 10 112 13 40 3 120 98 46 271 0

Pedestrians 6 1 2

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 1 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 592 593 277 560 544 172 277 219

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 592 593 277 560 544 172 277 219

tC, single (s) 7.2 6.6 6.3 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.6 4.1 3.4 3.5 4.0 3.3 2.2 2.2

p0 queue free % 99 94 99 72 97 95 100 97

cM capacity (veh/h) 368 394 747 402 429 872 1291 1355

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 36 165 222 316

Volume Left 2 112 3 46

Volume Right 10 40 98 0

cSH 449 465 1291 1355

Volume to Capacity 0.08 0.36 0.00 0.03

Queue Length 95th (ft) 6 40 0 3

Control Delay (s) 13.7 16.9 0.1 1.4

Lane LOS B C A A

Approach Delay (s) 13.7 16.9 0.1 1.4

Approach LOS B C

Intersection Summary

Average Delay 5.1

Intersection Capacity Utilization 41.8% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 7 71 22 12 31 11 25 72 28 14 219 22

Peak Hour Factor 0.63 0.63 0.63 0.68 0.68 0.68 0.73 0.73 0.73 0.91 0.91 0.91

Hourly flow rate (vph) 11 113 35 18 46 16 34 99 38 15 241 24

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 159 79 171 280

Volume Left (vph) 11 18 34 15

Volume Right (vph) 35 16 38 24

Hadj (s) -0.10 0.02 -0.08 -0.01

Departure Headway (s) 5.0 5.3 4.8 4.7

Degree Utilization, x 0.22 0.12 0.23 0.37

Capacity (veh/h) 653 610 699 718

Control Delay (s) 9.4 9.0 9.2 10.5

Approach Delay (s) 9.4 9.0 9.2 10.5

Approach LOS A A A B

Intersection Summary

Delay 9.8

HCM Level of Service A

Intersection Capacity Utilization 28.6% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 42 129 31 68 46 29 16 416 49 46 1579 40

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.98 1.00 1.00 0.91

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.94 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1725 1708 1766 1680 1719 3323 1503 1752 3388 1432

Flt Permitted 0.61 1.00 0.41 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1112 1708 769 1680 1719 3323 1503 1752 3388 1432

Peak-hour factor, PHF 0.79 0.79 0.79 0.85 0.85 0.85 0.93 0.93 0.93 0.90 0.90 0.90

Adj. Flow (vph) 53 163 39 80 54 34 17 447 53 51 1754 44

RTOR Reduction (vph) 0 8 0 0 19 0 0 0 22 0 0 17

Lane Group Flow (vph) 53 194 0 80 69 0 17 447 31 51 1754 27

Confl. Peds. (#/hr) 9 6 6 9 21 1 1 21

Heavy Vehicles (%) 4% 4% 4% 2% 2% 2% 5% 5% 5% 3% 3% 3%

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 29.5 21.5 25.5 19.5 2.4 76.1 76.1 6.4 80.1 80.1

Effective Green, g (s) 29.5 21.5 25.5 19.5 2.4 76.1 76.1 6.4 80.1 80.1

Actuated g/C Ratio 0.23 0.17 0.20 0.15 0.02 0.59 0.59 0.05 0.62 0.62

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 3.5 3.0 3.5 2.0 4.0 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 290 282 197 252 32 1945 880 86 2088 882

v/s Ratio Prot 0.01 c0.11 c0.02 0.04 0.01 0.13 c0.03 c0.52

v/s Ratio Perm 0.03 0.06 0.02 0.02

v/c Ratio 0.18 0.69 0.41 0.27 0.53 0.23 0.04 0.59 0.84 0.03

Uniform Delay, d1 40.1 51.1 44.2 49.0 63.2 12.9 11.4 60.5 19.9 9.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.31 0.51 0.15

Incremental Delay, d2 0.1 7.1 1.4 0.7 8.2 0.3 0.1 8.0 2.8 0.0

Delay (s) 40.2 58.2 45.5 49.7 71.5 13.2 11.5 87.0 12.8 1.5

Level of Service D E D D E B B F B A

Approach Delay (s) 54.5 47.7 14.9 14.6

Approach LOS D D B B

Intersection Summary

HCM Average Control Delay 20.3 HCM Level of Service C

HCM Volume to Capacity ratio 0.76

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 74.9% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 0 3 40 0 34 0 164 104 57 347 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.50 0.50 0.50 0.54 0.54 0.54 0.87 0.87 0.87 0.81 0.81 0.81

Hourly flow rate (vph) 2 0 6 74 0 63 0 189 120 70 428 0

Pedestrians 4 4

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 884 881 436 827 821 248 432 308

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 884 881 436 827 821 248 432 308

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 99 100 99 73 100 92 100 94

cM capacity (veh/h) 235 271 620 276 293 795 1129 1258

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 8 137 308 499

Volume Left 2 74 0 70

Volume Right 6 63 120 0

cSH 440 394 1129 1258

Volume to Capacity 0.02 0.35 0.00 0.06

Queue Length 95th (ft) 1 38 0 4

Control Delay (s) 13.3 18.9 0.0 1.6

Lane LOS B C A

Approach Delay (s) 13.3 18.9 0.0 1.6

Approach LOS B C

Intersection Summary

Average Delay 3.7

Intersection Capacity Utilization 54.9% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 41 90 50 45 46 27 19 109 21 87 209 20

Peak Hour Factor 0.82 0.82 0.82 0.66 0.66 0.66 0.83 0.83 0.83 0.79 0.79 0.79

Hourly flow rate (vph) 50 110 61 68 70 41 23 131 25 110 265 25

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 221 179 180 400

Volume Left (vph) 50 68 23 110

Volume Right (vph) 61 41 25 25

Hadj (s) -0.12 -0.03 -0.04 0.03

Departure Headway (s) 5.8 6.0 5.8 5.5

Degree Utilization, x 0.35 0.30 0.29 0.61

Capacity (veh/h) 551 535 555 627

Control Delay (s) 11.9 11.4 11.1 16.5

Approach Delay (s) 11.9 11.4 11.1 16.5

Approach LOS B B B C

Intersection Summary

Delay 13.6

HCM Level of Service B

Intersection Capacity Utilization 48.1% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 84 66 96 47 73 10 62 109 8 13 305 81

Peak Hour Factor 0.67 0.67 0.67 0.69 0.69 0.69 0.83 0.83 0.83 0.90 0.90 0.90

Hourly flow rate (vph) 125 99 143 68 106 14 75 131 10 14 339 90

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 367 188 216 443

Volume Left (vph) 125 68 75 14

Volume Right (vph) 143 14 10 90

Hadj (s) -0.17 0.06 0.08 -0.08

Departure Headway (s) 6.4 7.1 6.9 6.2

Degree Utilization, x 0.65 0.37 0.42 0.77

Capacity (veh/h) 522 430 443 545

Control Delay (s) 20.6 14.2 14.8 27.0

Approach Delay (s) 20.6 14.2 14.8 27.0

Approach LOS C B B D

Intersection Summary

Delay 20.9

HCM Level of Service C

Intersection Capacity Utilization 61.3% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 19 10 6 27 18 20 5 372 9 21 1586 36

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 12 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 1.00 0.95 1.00 1.00 0.93

Flpb, ped/bikes 0.99 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.95 1.00 0.92 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1754 1688 1750 1698 1687 3261 1428 1752 3388 1453

Flt Permitted 0.73 1.00 0.74 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1345 1688 1368 1698 1687 3261 1428 1752 3388 1453

Peak-hour factor, PHF 0.73 0.73 0.73 0.86 0.86 0.86 0.84 0.84 0.84 0.95 0.95 0.95

Adj. Flow (vph) 26 14 8 31 21 23 6 443 11 22 1669 38

RTOR Reduction (vph) 0 7 0 0 21 0 0 0 3 0 0 4

Lane Group Flow (vph) 26 15 0 31 23 0 6 443 8 22 1669 34

Confl. Peds. (#/hr) 7 8 8 7 15 9 9 15

Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 7% 7% 7% 3% 3% 3%

Turn Type Perm Perm Prot Perm Prot Perm

Protected Phases 4 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 13.5 13.5 13.5 13.5 1.2 97.2 97.2 4.3 100.3 100.3

Effective Green, g (s) 13.5 13.5 13.5 13.5 1.2 97.2 97.2 4.3 100.3 100.3

Actuated g/C Ratio 0.10 0.10 0.10 0.10 0.01 0.75 0.75 0.03 0.77 0.77

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 4.0 4.0 2.0 4.0 4.0

Lane Grp Cap (vph) 140 175 142 176 16 2438 1068 58 2614 1121

v/s Ratio Prot 0.01 0.01 0.00 0.14 c0.01 c0.49

v/s Ratio Perm 0.02 c0.02 0.01 0.02

v/c Ratio 0.19 0.08 0.22 0.13 0.38 0.18 0.01 0.38 0.64 0.03

Uniform Delay, d1 53.2 52.7 53.4 52.9 64.0 4.8 4.2 61.5 6.7 3.5

Progression Factor 1.00 1.00 1.00 1.00 0.87 0.68 0.64 1.00 1.00 1.00

Incremental Delay, d2 0.2 0.1 0.3 0.1 5.1 0.2 0.0 1.5 1.2 0.0

Delay (s) 53.5 52.7 53.7 53.1 60.6 3.4 2.7 63.1 7.9 3.5

Level of Service D D D D E A A E A A

Approach Delay (s) 53.1 53.3 4.1 8.5

Approach LOS D D A A

Intersection Summary

HCM Average Control Delay 10.0 HCM Level of Service B

HCM Volume to Capacity ratio 0.59

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 63.8% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

57: N 185th St & Meridian Ave N 4/5/2016

Point Wells 5:00 pm 3/19/2014 2014 Existing AM Synchro 7 -  Report

David Evans and Associates, Inc. Page 59

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 22 195 151 93 219 48 50 87 45 43 307 41

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 10 10 11 10 10 11 12 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.98 1.00 0.99 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.93 1.00 0.97 1.00 0.95 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1690 1558 1709 1683 1631 1670 1705 1825

Flt Permitted 0.53 1.00 0.29 1.00 0.17 1.00 0.60 1.00

Satd. Flow (perm) 935 1558 518 1683 293 1670 1071 1825

Peak-hour factor, PHF 0.88 0.88 0.88 0.75 0.75 0.75 0.67 0.67 0.67 0.83 0.83 0.83

Adj. Flow (vph) 25 222 172 124 292 64 75 130 67 52 370 49

RTOR Reduction (vph) 0 20 0 0 5 0 0 16 0 0 4 0

Lane Group Flow (vph) 25 374 0 124 351 0 75 181 0 52 415 0

Confl. Peds. (#/hr) 3 4 4 3 1 3 3 1

Confl. Bikes (#/hr) 6 3 1

Heavy Vehicles (%) 3% 3% 3% 2% 2% 2% 7% 7% 7% 2% 2% 2%

Bus Blockages (#/hr) 0 4 0 0 0 0 0 0 0 0 0 0

Turn Type pm+pt pm+pt pm+pt pm+pt

Protected Phases 5 2 1 6 7 4 3 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 31.8 29.8 43.0 36.0 29.9 23.7 27.1 22.3

Effective Green, g (s) 31.8 29.8 43.0 36.0 29.9 23.7 27.1 22.3

Actuated g/C Ratio 0.37 0.34 0.50 0.42 0.35 0.27 0.31 0.26

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 361 537 370 700 197 458 371 470

v/s Ratio Prot 0.00 c0.24 c0.03 c0.21 c0.03 0.11 0.01 c0.23

v/s Ratio Perm 0.02 0.13 0.10 0.04

v/c Ratio 0.07 0.70 0.34 0.50 0.38 0.40 0.14 0.88

Uniform Delay, d1 17.6 24.4 13.5 18.6 21.0 25.6 21.0 30.9

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 3.2 0.2 0.2 0.4 0.2 0.1 17.2

Delay (s) 17.6 27.6 13.7 18.8 21.5 25.8 21.1 48.0

Level of Service B C B B C C C D

Approach Delay (s) 27.0 17.5 24.6 45.0

Approach LOS C B C D

Intersection Summary

HCM Average Control Delay 29.0 HCM Level of Service C

HCM Volume to Capacity ratio 0.75

Actuated Cycle Length (s) 86.5 Sum of lost time (s) 25.0

Intersection Capacity Utilization 64.3% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 1 0 0 180 2 70 0 141 111 206 328 0

Peak Hour Factor 0.25 0.25 0.25 0.86 0.86 0.86 0.80 0.80 0.80 0.79 0.79 0.79

Hourly flow rate (vph) 4 0 0 209 2 81 0 176 139 261 415 0

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 4 293 315 676

Volume Left (vph) 4 209 0 261

Volume Right (vph) 0 81 139 0

Hadj (s) 0.20 -0.01 -0.24 0.08

Departure Headway (s) 7.6 6.4 5.7 5.5

Degree Utilization, x 0.01 0.52 0.50 1.04

Capacity (veh/h) 413 546 620 641

Control Delay (s) 10.6 16.1 14.2 69.5

Approach Delay (s) 10.6 16.1 14.2 69.5

Approach LOS B C B F

Intersection Summary

Delay 43.6

HCM Level of Service E

Intersection Capacity Utilization 66.2% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 28 40 0 3 74 23 0 8 1 99 16 63

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.49 0.49 0.49 0.71 0.71 0.71 0.56 0.56 0.56 0.87 0.87 0.87

Hourly flow rate (vph) 57 82 0 4 104 32 0 14 2 114 18 72

Pedestrians 1 4 2 1

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 0 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1279

pX, platoon unblocked

vC, conflicting volume 138 84 409 344 88 339 328 122

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 138 84 409 344 88 339 328 122

tC, single (s) 4.2 4.1 7.2 6.6 6.3 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.3 2.2 3.6 4.1 3.4 3.5 4.0 3.3

p0 queue free % 96 100 100 97 100 80 97 92

cM capacity (veh/h) 1421 1511 465 539 942 575 561 922

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 139 141 16 205

Volume Left 57 4 0 114

Volume Right 0 32 2 72

cSH 1421 1511 566 661

Volume to Capacity 0.04 0.00 0.03 0.31

Queue Length 95th (ft) 3 0 2 33

Control Delay (s) 3.3 0.2 11.5 12.9

Lane LOS A A B B

Approach Delay (s) 3.3 0.2 11.5 12.9

Approach LOS B B

Intersection Summary

Average Delay 6.6

Intersection Capacity Utilization 34.1% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 21 12 110 16 11 12 13 617 6 2 1712 54

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 12 12 12 12 12

Total Lost time (s) 4.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.98 1.00 0.99 1.00 1.00 0.96 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.86 1.00 0.92 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1486 1290 1501 1401 1547 3094 1329 1577 3154 1365

Flt Permitted 0.74 1.00 0.49 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1151 1290 771 1401 1547 3094 1329 1577 3154 1365

Peak-hour factor, PHF 0.83 0.83 0.83 0.70 0.70 0.70 0.96 0.96 0.96 0.90 0.90 0.90

Adj. Flow (vph) 25 14 133 23 16 17 14 643 6 2 1902 60

RTOR Reduction (vph) 0 125 0 0 16 0 0 0 2 0 0 11

Lane Group Flow (vph) 25 22 0 23 17 0 14 643 5 2 1902 49

Confl. Peds. (#/hr) 3 4 4 3 3 5 5 3

Heavy Vehicles (%) 9% 9% 9% 8% 8% 8% 5% 5% 5% 3% 3% 3%

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 12.4 8.2 12.4 8.2 2.8 97.5 97.5 1.1 95.8 95.8

Effective Green, g (s) 12.4 8.2 12.4 8.2 2.8 97.5 97.5 1.1 95.8 95.8

Actuated g/C Ratio 0.10 0.06 0.10 0.06 0.02 0.75 0.75 0.01 0.74 0.74

Clearance Time (s) 4.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 2.0 3.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 121 81 97 88 33 2321 997 13 2324 1006

v/s Ratio Prot 0.01 c0.02 c0.01 0.01 c0.01 0.21 0.00 c0.60

v/s Ratio Perm 0.01 0.01 0.00 0.04

v/c Ratio 0.21 0.28 0.24 0.19 0.42 0.28 0.00 0.15 0.82 0.05

Uniform Delay, d1 54.1 58.1 54.1 57.8 62.8 5.1 4.1 64.0 11.3 4.7

Progression Factor 1.00 1.00 1.00 1.00 1.11 0.40 0.54 0.74 0.92 1.45

Incremental Delay, d2 0.9 0.7 1.3 0.4 3.0 0.3 0.0 0.6 1.1 0.0

Delay (s) 55.0 58.7 55.4 58.2 72.9 2.4 2.2 48.2 11.6 6.8

Level of Service D E E E E A A D B A

Approach Delay (s) 58.2 57.0 3.8 11.4

Approach LOS E E A B

Intersection Summary

HCM Average Control Delay 13.4 HCM Level of Service B

HCM Volume to Capacity ratio 0.75

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 19.0

Intersection Capacity Utilization 76.5% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 36 512 32 54 256 1 17 16 23 25 55 42

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 10 11 11 12 10 10 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 1.00 1.00 0.91 1.00 0.94

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1767 3357 1683 3386 1517 1444 1782 1749

Flt Permitted 0.56 1.00 0.44 1.00 0.69 1.00 0.72 1.00

Satd. Flow (perm) 1033 3357 782 3386 1094 1444 1355 1749

Peak-hour factor, PHF 0.97 0.97 0.97 0.79 0.79 0.79 0.74 0.74 0.74 0.87 0.87 0.87

Adj. Flow (vph) 37 528 33 68 324 1 23 22 31 29 63 48

RTOR Reduction (vph) 0 3 0 0 0 0 0 28 0 0 43 0

Lane Group Flow (vph) 37 558 0 68 325 0 23 25 0 29 68 0

Confl. Peds. (#/hr) 1 7 7 1 1 3 3 1

Heavy Vehicles (%) 2% 2% 2% 3% 3% 3% 11% 11% 11% 1% 1% 1%

Bus Blockages (#/hr) 0 4 0 0 0 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 6 4 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 48.0 48.0 48.0 48.0 7.0 7.0 7.0 7.0

Effective Green, g (s) 48.0 48.0 48.0 48.0 7.0 7.0 7.0 7.0

Actuated g/C Ratio 0.74 0.74 0.74 0.74 0.11 0.11 0.11 0.11

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 763 2479 577 2500 118 156 146 188

v/s Ratio Prot c0.17 0.10 0.02 c0.04

v/s Ratio Perm 0.04 0.09 0.02 0.02

v/c Ratio 0.05 0.22 0.12 0.13 0.19 0.16 0.20 0.36

Uniform Delay, d1 2.3 2.7 2.4 2.5 26.4 26.3 26.4 26.9

Progression Factor 1.00 1.00 0.47 0.48 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.2 0.4 0.1 0.8 0.5 0.7 1.2

Delay (s) 2.4 2.9 1.5 1.3 27.2 26.8 27.1 28.1

Level of Service A A A A C C C C

Approach Delay (s) 2.8 1.3 27.0 27.9

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 6.8 HCM Level of Service A

HCM Volume to Capacity ratio 0.24

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 40.2% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

62: N 185th St & Midvale Ave N 4/5/2016

Point Wells 5:00 pm 3/19/2014 2014 Existing AM Synchro 7 -  Report

David Evans and Associates, Inc. Page 64

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 11 305 17 50 349 8 18 4 48 6 0 4

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.92 1.00 1.00 1.00 0.90 0.99

Flpb, ped/bikes 0.98 1.00 1.00 0.96 1.00 0.98 1.00 0.95

Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85 0.95

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.96 1.00 0.97

Satd. Flow (prot) 1709 1766 1432 1672 1759 1717 1447 1648

Flt Permitted 0.54 1.00 1.00 0.55 1.00 0.75 1.00 0.79

Satd. Flow (perm) 969 1766 1432 973 1759 1344 1447 1347

Peak-hour factor, PHF 0.88 0.88 0.88 0.95 0.95 0.95 0.76 0.76 0.76 0.63 0.63 0.63

Adj. Flow (vph) 12 347 19 53 367 8 24 5 63 10 0 6

RTOR Reduction (vph) 0 0 4 0 0 0 0 0 58 0 6 0

Lane Group Flow (vph) 12 347 15 53 375 0 0 29 5 0 10 0

Confl. Peds. (#/hr) 12 27 27 12 16 35 35 16

Heavy Vehicles (%) 4% 4% 4% 4% 4% 4% 1% 1% 1% 0% 0% 0%

Turn Type Perm Perm Perm Perm Perm Perm

Protected Phases 2 6 4 8

Permitted Phases 2 2 6 4 4 8

Actuated Green, G (s) 54.9 54.9 54.9 54.9 54.9 5.1 5.1 5.1

Effective Green, g (s) 54.9 54.9 54.9 54.9 54.9 5.1 5.1 5.1

Actuated g/C Ratio 0.78 0.78 0.78 0.78 0.78 0.07 0.07 0.07

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 760 1385 1123 763 1380 98 105 98

v/s Ratio Prot 0.20 c0.21

v/s Ratio Perm 0.01 0.01 0.05 c0.02 0.00 0.01

v/c Ratio 0.02 0.25 0.01 0.07 0.27 0.30 0.04 0.11

Uniform Delay, d1 1.6 2.0 1.6 1.7 2.1 30.7 30.2 30.3

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.4 0.0 0.2 0.5 0.6 0.1 0.2

Delay (s) 1.7 2.5 1.7 1.9 2.6 31.4 30.2 30.5

Level of Service A A A A A C C C

Approach Delay (s) 2.4 2.5 30.6 30.5

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 5.8 HCM Level of Service A

HCM Volume to Capacity ratio 0.27

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 47.6% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 27 491 32 5 545 63 18 5 5 18 4 43

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.5 4.5

Lane Util. Factor 1.00 0.95 1.00 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.98

Flpb, ped/bikes 1.00 1.00 0.99 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.98 1.00 0.93 1.00 0.86

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1559 2983 1538 4215 1367 1287 1503 1298

Flt Permitted 0.37 1.00 0.44 1.00 0.72 1.00 0.75 1.00

Satd. Flow (perm) 612 2983 710 4215 1038 1287 1180 1298

Peak-hour factor, PHF 0.92 0.92 0.92 0.90 0.90 0.90 0.54 0.54 0.54 0.86 0.86 0.86

Adj. Flow (vph) 29 534 35 6 606 70 33 9 9 21 5 50

RTOR Reduction (vph) 0 3 0 0 9 0 0 8 0 0 46 0

Lane Group Flow (vph) 29 566 0 6 667 0 33 10 0 21 9 0

Confl. Peds. (#/hr) 7 13 13 7 10 1 1 10

Heavy Vehicles (%) 4% 4% 4% 5% 5% 5% 18% 18% 18% 8% 8% 8%

Turn Type pm+pt pm+pt Perm Perm

Protected Phases 5 2 1 6 4 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 50.7 48.2 48.1 46.9 5.6 5.6 6.1 6.1

Effective Green, g (s) 50.7 48.2 48.1 46.9 5.6 5.6 6.1 6.1

Actuated g/C Ratio 0.72 0.69 0.69 0.67 0.08 0.08 0.09 0.09

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.5 4.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 477 2054 502 2824 83 103 103 113

v/s Ratio Prot c0.00 c0.19 0.00 0.16 0.01 0.01

v/s Ratio Perm 0.04 0.01 c0.03 0.02

v/c Ratio 0.06 0.28 0.01 0.24 0.40 0.09 0.20 0.08

Uniform Delay, d1 2.7 4.2 3.4 4.5 30.6 29.8 29.7 29.4

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.3 0.0 0.2 3.1 0.4 1.0 0.3

Delay (s) 2.8 4.5 3.4 4.7 33.7 30.2 30.7 29.7

Level of Service A A A A C C C C

Approach Delay (s) 4.4 4.7 32.5 30.0

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 7.0 HCM Level of Service A

HCM Volume to Capacity ratio 0.26

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 44.5% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 0 0 0 25 10 0

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.75 0.63 0.92

Hourly flow rate (vph) 0 0 0 33 16 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 49 16 16

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 49 16 16

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 100 100

cM capacity (veh/h) 965 1069 1615

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 0 33 16

Volume Left 0 0 0

Volume Right 0 0 0

cSH 1700 1615 1700

Volume to Capacity 0.00 0.00 0.01

Queue Length 95th (ft) 0 0 0

Control Delay (s) 0.0 0.0 0.0

Lane LOS A

Approach Delay (s) 0.0 0.0 0.0

Approach LOS A

Intersection Summary

Average Delay 0.0

Intersection Capacity Utilization 6.7% ICU Level of Service A

Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 4 24 0 2 21 4

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 4 26 0 2 23 4

Pedestrians 2 1

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 54 3 4

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 54 3 4

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 98 99

cM capacity (veh/h) 938 1079 1615

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 30 2 27

Volume Left 4 0 23

Volume Right 26 2 0

cSH 1056 1700 1615

Volume to Capacity 0.03 0.00 0.01

Queue Length 95th (ft) 2 0 1

Control Delay (s) 8.5 0.0 6.1

Lane LOS A A

Approach Delay (s) 8.5 0.0 6.1

Approach LOS A

Intersection Summary

Average Delay 7.1

Intersection Capacity Utilization 18.0% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

2: NW 195th Pl & Richmond Beach Dr 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 18 Synchro 7 -  Report

David Evans and Associates, Inc. Page 2

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 2 2 2 10 19 0

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 2 2 11 21 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 49 8 13

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 49 8 13

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 100 99

cM capacity (veh/h) 948 1075 1605

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 4 13 21

Volume Left 2 0 21

Volume Right 2 11 0

cSH 1007 1700 1605

Volume to Capacity 0.00 0.01 0.01

Queue Length 95th (ft) 0 0 1

Control Delay (s) 8.6 0.0 7.3

Lane LOS A A

Approach Delay (s) 8.6 0.0 7.3

Approach LOS A

Intersection Summary

Average Delay 4.9

Intersection Capacity Utilization 17.7% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

3: NW 195th Pl & 24th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 18 Synchro 7 -  Report

David Evans and Associates, Inc. Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 38 0 7 31 4 0 0 44 17 1 0

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 41 0 8 34 4 0 0 48 18 1 0

Pedestrians 4 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 38 43 95 99 47 146 97 36

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 38 43 95 99 47 146 97 36

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 100 100 100 95 98 100 100

cM capacity (veh/h) 1572 1563 881 786 1017 777 788 1037

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total 42 8 38 48 20

Volume Left 1 8 0 0 18

Volume Right 0 0 4 48 0

cSH 1572 1563 1700 1017 777

Volume to Capacity 0.00 0.00 0.02 0.05 0.03

Queue Length 95th (ft) 0 0 0 4 2

Control Delay (s) 0.2 7.3 0.0 8.7 9.8

Lane LOS A A A A

Approach Delay (s) 0.2 1.2 8.7 9.8

Approach LOS A A

Intersection Summary

Average Delay 4.3

Intersection Capacity Utilization 18.5% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

4: NW 196th St NW & 20th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 18 Synchro 7 -  Report

David Evans and Associates, Inc. Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 5 131 0 21 48 58 2 9 66 239 3 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 5 142 0 23 52 63 2 10 72 260 3 0

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 77 71 49 89 84 263

Volume Left (vph) 5 0 23 0 2 260

Volume Right (vph) 0 0 0 63 72 0

Hadj (s) 0.07 0.03 0.27 -0.46 -0.48 0.23

Departure Headway (s) 5.6 5.6 5.9 5.1 4.5 5.0

Degree Utilization, x 0.12 0.11 0.08 0.13 0.11 0.36

Capacity (veh/h) 595 602 573 654 734 690

Control Delay (s) 8.2 8.1 8.2 7.7 8.0 10.8

Approach Delay (s) 8.1 7.8 8.0 10.8

Approach LOS A A A B

Intersection Summary

Delay 9.1

HCM Level of Service A

Intersection Capacity Utilization 41.6% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

5: NW 195th St & 15th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 18 Synchro 7 -  Report

David Evans and Associates, Inc. Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 9 427 0 0 157 24 0 0 0 68 0 23

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 10 464 0 0 171 26 0 0 0 74 0 25

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 172 464 594 655 232 436 668 99

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 172 464 594 655 232 436 668 99

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 99 100 100 100 100 85 100 97

cM capacity (veh/h) 1402 1093 376 381 770 500 374 936

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 242 232 85 111 0 99

Volume Left 10 0 0 0 0 74

Volume Right 0 0 0 26 0 25

cSH 1402 1700 1093 1700 1700 567

Volume to Capacity 0.01 0.14 0.00 0.07 0.00 0.17

Queue Length 95th (ft) 1 0 0 0 0 16

Control Delay (s) 0.4 0.0 0.0 0.0 0.0 12.7

Lane LOS A A B

Approach Delay (s) 0.2 0.0 0.0 12.7

Approach LOS A B

Intersection Summary

Average Delay 1.7

Intersection Capacity Utilization 30.1% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

6: N Richmond Beach Rd & 15th Drwy 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 18 Synchro 7 -  Report

David Evans and Associates, Inc. Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 2 461 25 22 160 2 22 1 32 1 1 3

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 501 27 24 174 2 24 1 35 1 1 3

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 253 278 111 89 60 5

Volume Left (vph) 2 0 24 0 24 1

Volume Right (vph) 0 27 0 2 35 3

Hadj (s) 0.04 -0.03 0.14 0.02 -0.24 -0.29

Departure Headway (s) 4.9 4.8 5.3 5.2 5.1 5.2

Degree Utilization, x 0.34 0.37 0.16 0.13 0.09 0.01

Capacity (veh/h) 725 733 656 673 640 619

Control Delay (s) 9.2 9.5 8.1 7.7 8.6 8.2

Approach Delay (s) 9.3 7.9 8.6 8.2

Approach LOS A A A A

Intersection Summary

Delay 8.9

HCM Level of Service A

Intersection Capacity Utilization 34.4% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

7: NW 190th St & N Richmond Beach Rd 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 18 Synchro 7 -  Report

David Evans and Associates, Inc. Page 7

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 1 40 192 2 69 445

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 43 209 2 75 484

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1289

pX, platoon unblocked

vC, conflicting volume 603 106 212

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 603 106 212

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 95 94

cM capacity (veh/h) 407 926 1355

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2

Volume Total 45 139 72 236 322

Volume Left 1 0 0 75 0

Volume Right 43 0 2 0 0

cSH 898 1700 1700 1355 1700

Volume to Capacity 0.05 0.08 0.04 0.06 0.19

Queue Length 95th (ft) 4 0 0 4 0

Control Delay (s) 9.2 0.0 0.0 2.8 0.0

Lane LOS A A

Approach Delay (s) 9.2 0.0 1.2

Approach LOS A

Intersection Summary

Average Delay 1.3

Intersection Capacity Utilization 33.3% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

8: N Richmond Beach Rd & 8th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 18 Synchro 7 -  Report

David Evans and Associates, Inc. Page 8

Movement EBL EBT EBR EBR2 WBL2 WBL WBT WBR NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 12 358 42 2 20 13 148 48 2 20 63 22

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 12 12 12 11 11 10 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.96 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1711 3470 1711 3157 1711 1722

Flt Permitted 0.62 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1114 3470 1711 3157 1711 1722

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 13 389 46 2 22 14 161 52 2 22 68 24

RTOR Reduction (vph) 0 0 0 0 0 0 15 0 0 0 10 0

Lane Group Flow (vph) 13 437 0 0 0 36 198 0 0 24 82 0

Confl. Peds. (#/hr) 2 2 3

Confl. Bikes (#/hr) 1 1

Bus Blockages (#/hr) 0 0 0 0 0 0 4 0 0 0 0 0

Turn Type Perm Prot Prot Split Split

Protected Phases 2 1 1 6 4 4 4

Permitted Phases 2

Actuated Green, G (s) 71.2 71.2 6.5 82.7 11.5 11.5

Effective Green, g (s) 71.2 71.2 6.5 82.7 11.5 11.5

Actuated g/C Ratio 0.51 0.51 0.05 0.59 0.08 0.08

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.5 2.0 2.0 2.5 2.5

Lane Grp Cap (vph) 567 1765 79 1865 141 141

v/s Ratio Prot c0.13 c0.02 0.06 0.01 c0.05

v/s Ratio Perm 0.01

v/c Ratio 0.02 0.25 0.46 0.11 0.17 0.58

Uniform Delay, d1 17.1 19.3 65.0 12.5 59.8 61.9

Progression Factor 1.00 1.00 0.86 0.81 1.00 1.00

Incremental Delay, d2 0.1 0.3 1.5 0.1 0.4 5.0

Delay (s) 17.2 19.7 57.4 10.2 60.2 66.9

Level of Service B B E B E E

Approach Delay (s) 19.6 17.0 65.5

Approach LOS B B E

Intersection Summary

HCM Average Control Delay 39.0 HCM Level of Service D

HCM Volume to Capacity ratio 0.39

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 25.0

Intersection Capacity Utilization 59.3% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

8: N Richmond Beach Rd & 8th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 18 Synchro 7 -  Report

David Evans and Associates, Inc. Page 9

Movement SBL SBT SBR SBR2 NEL NER NER2

Lane Configurations

Volume (vph) 137 126 9 20 23 26 2

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 12 12 12

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 0.97 0.93

Flt Protected 0.95 1.00 0.98

Satd. Flow (prot) 1711 1730 1630

Flt Permitted 0.95 1.00 0.98

Satd. Flow (perm) 1711 1730 1630

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 149 137 10 22 25 28 2

RTOR Reduction (vph) 0 4 0 0 0 0 0

Lane Group Flow (vph) 149 165 0 0 55 0 0

Confl. Peds. (#/hr) 3 3 2

Confl. Bikes (#/hr) 1 1

Bus Blockages (#/hr) 0 2 0 0 0 0 0

Turn Type Split

Protected Phases 7 7 3

Permitted Phases

Actuated Green, G (s) 17.7 17.7 8.1

Effective Green, g (s) 17.7 17.7 8.1

Actuated g/C Ratio 0.13 0.13 0.06

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0

Lane Grp Cap (vph) 216 219 94

v/s Ratio Prot 0.09 c0.10 c0.03

v/s Ratio Perm

v/c Ratio 0.69 0.75 0.59

Uniform Delay, d1 58.5 59.0 64.3

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 7.1 12.1 5.9

Delay (s) 65.6 71.2 70.2

Level of Service E E E

Approach Delay (s) 68.6 70.2

Approach LOS E E

Intersection Summary



HCM Signalized Intersection Capacity Analysis

9: N Richmond Beach Rd & 3rd Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 18 Synchro 7 -  Report

David Evans and Associates, Inc. Page 10

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 18 557 3 10 249 38 9 22 17 96 14 29

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 11 11 10 10 11 10 10 10

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 0.98

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.94 1.00 0.90

Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 3385 3312 1637 1616 1645 1537

Flt Permitted 0.94 0.94 0.73 1.00 0.73 1.00

Satd. Flow (perm) 3189 3104 1252 1616 1264 1537

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 20 605 3 11 271 41 10 24 18 104 15 32

RTOR Reduction (vph) 0 0 0 0 10 0 0 15 0 0 0 0

Lane Group Flow (vph) 0 628 0 0 313 0 10 27 0 104 47 0

Confl. Peds. (#/hr) 2 7 7 2 7 3 3 7

Confl. Bikes (#/hr) 1 1 1

Bus Blockages (#/hr) 0 4 0 0 4 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 50.2 50.2 9.8 9.8 9.8 9.8

Effective Green, g (s) 50.2 50.2 9.8 9.8 9.8 9.8

Actuated g/C Ratio 0.72 0.72 0.14 0.14 0.14 0.14

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 2287 2226 175 226 177 215

v/s Ratio Prot 0.02 0.03

v/s Ratio Perm c0.20 0.10 0.01 c0.08

v/c Ratio 0.27 0.14 0.06 0.12 0.59 0.22

Uniform Delay, d1 3.5 3.1 26.1 26.3 28.2 26.7

Progression Factor 0.92 0.66 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.3 0.1 0.1 0.2 4.9 0.5

Delay (s) 3.5 2.2 26.2 26.6 33.1 27.2

Level of Service A A C C C C

Approach Delay (s) 3.5 2.2 26.5 31.3

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 7.8 HCM Level of Service A

HCM Volume to Capacity ratio 0.33

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 49.1% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

10: N Richmond Beach Rd & Dayton Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 18 Synchro 7 -  Report

David Evans and Associates, Inc. Page 11

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 471 215 42 218 75 78

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 11 11 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 1.00 0.95 0.97

Frpb, ped/bikes 0.99 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.95 1.00 1.00 0.92

Flt Protected 1.00 0.95 1.00 0.98

Satd. Flow (prot) 3234 1770 3421 3215

Flt Permitted 1.00 0.95 1.00 0.98

Satd. Flow (perm) 3234 1770 3421 3215

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 512 234 46 237 82 85

RTOR Reduction (vph) 52 0 0 0 74 0

Lane Group Flow (vph) 694 0 46 237 93 0

Confl. Peds. (#/hr) 2 2

Confl. Bikes (#/hr) 2 2

Turn Type Prot

Protected Phases 2 1 6 4

Permitted Phases

Actuated Green, G (s) 41.9 4.4 51.3 8.7

Effective Green, g (s) 41.9 4.4 51.3 8.7

Actuated g/C Ratio 0.60 0.06 0.73 0.12

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1936 111 2507 400

v/s Ratio Prot c0.21 c0.03 0.07 c0.03

v/s Ratio Perm

v/c Ratio 0.36 0.41 0.09 0.23

Uniform Delay, d1 7.2 31.6 2.7 27.6

Progression Factor 0.72 1.11 0.40 1.00

Incremental Delay, d2 0.5 0.9 0.1 0.1

Delay (s) 5.7 36.0 1.1 27.7

Level of Service A D A C

Approach Delay (s) 5.7 6.8 27.7

Approach LOS A A C

Intersection Summary

HCM Average Control Delay 9.0 HCM Level of Service A

HCM Volume to Capacity ratio 0.34

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 41.2% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

11: N Richmond Beach Rd & Fremont Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 18 Synchro 7 -  Report

David Evans and Associates, Inc. Page 12

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 21 443 83 21 196 22 45 68 20 42 143 20

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 12 11 11 11 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.98 1.00 0.97 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1711 3325 1770 3334 1711 1729 1711 1763

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1711 3325 1770 3334 1711 1729 1711 1763

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 23 482 90 23 213 24 49 74 22 46 155 22

RTOR Reduction (vph) 0 7 0 0 4 0 0 9 0 0 0 0

Lane Group Flow (vph) 23 565 0 23 233 0 49 87 0 46 177 0

Confl. Peds. (#/hr) 1 2 2 1 1 5 5 1

Confl. Bikes (#/hr) 2 1 4

Bus Blockages (#/hr) 0 0 0 0 4 0 0 0 0 0 0 0

Turn Type Prot Prot Split Split

Protected Phases 1 6 5 2 3 3 4 4

Permitted Phases

Actuated Green, G (s) 4.8 85.4 4.7 85.3 11.4 11.4 18.5 18.5

Effective Green, g (s) 4.8 85.4 4.7 85.3 11.4 11.4 18.5 18.5

Actuated g/C Ratio 0.03 0.61 0.03 0.61 0.08 0.08 0.13 0.13

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.0 2.5 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 59 2028 59 2031 139 141 226 233

v/s Ratio Prot c0.01 c0.17 0.01 0.07 0.03 c0.05 0.03 c0.10

v/s Ratio Perm

v/c Ratio 0.39 0.28 0.39 0.11 0.35 0.62 0.20 0.76

Uniform Delay, d1 66.2 12.8 66.2 11.5 60.8 62.2 54.2 58.6

Progression Factor 1.02 0.69 0.85 0.94 0.77 0.76 1.00 1.00

Incremental Delay, d2 3.0 0.3 3.1 0.1 0.6 5.5 0.2 11.9

Delay (s) 70.6 9.2 59.5 10.9 47.4 52.7 54.3 70.5

Level of Service E A E B D D D E

Approach Delay (s) 11.6 15.2 50.9 67.2

Approach LOS B B D E

Intersection Summary

HCM Average Control Delay 27.1 HCM Level of Service C

HCM Volume to Capacity ratio 0.37

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 43.2% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

12: 244th St SW & 100th Ave W 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 18 Synchro 7 -  Report

David Evans and Associates, Inc. Page 13

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 2 4 4 57 3 4 1 126 75 8 290 1

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 4 4 62 3 4 1 137 82 9 315 1

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 519 554 316 520 514 178 316 218

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 519 554 316 520 514 178 316 218

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 99 99 86 99 99 100 99

cM capacity (veh/h) 460 437 725 458 461 865 1244 1351

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 11 70 220 325

Volume Left 2 62 1 9

Volume Right 4 4 82 1

cSH 526 472 1244 1351

Volume to Capacity 0.02 0.15 0.00 0.01

Queue Length 95th (ft) 2 13 0 0

Control Delay (s) 12.0 13.9 0.0 0.3

Lane LOS B B A A

Approach Delay (s) 12.0 13.9 0.0 0.3

Approach LOS B B

Intersection Summary

Average Delay 1.9

Intersection Capacity Utilization 37.8% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

13: 244th St SW & Firdale Ave 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 18 Synchro 7 -  Report

David Evans and Associates, Inc. Page 14

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 2 99 47 176 330 2

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 108 51 191 359 2

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 653 360 361

vC1, stage 1 conf vol 360

vC2, stage 2 conf vol 293

vCu, unblocked vol 653 360 361

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s) 5.4

tF (s) 3.5 3.3 2.2

p0 queue free % 100 84 96

cM capacity (veh/h) 600 685 1198

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 110 242 361

Volume Left 2 51 0

Volume Right 108 0 2

cSH 683 1198 1700

Volume to Capacity 0.16 0.04 0.21

Queue Length 95th (ft) 14 3 0

Control Delay (s) 11.3 2.0 0.0

Lane LOS B A

Approach Delay (s) 11.3 2.0 0.0

Approach LOS B

Intersection Summary

Average Delay 2.4

Intersection Capacity Utilization 45.6% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

14: 244th St SW & 3rd Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 18 Synchro 7 -  Report

David Evans and Associates, Inc. Page 15

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 8 386 163 59 185 9 94 6 48 15 2 3

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 9 420 177 64 201 10 102 7 52 16 2 3

Pedestrians 1 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 213 597 860 867 508 829 950 209

vC1, stage 1 conf vol 526 526 336 336

vC2, stage 2 conf vol 335 341 492 614

vCu, unblocked vol 213 597 860 867 508 829 950 209

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s) 6.1 5.5 6.1 5.5

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 99 93 77 99 91 96 99 100

cM capacity (veh/h) 1355 980 454 447 565 398 382 829

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 9 597 64 211 161 22

Volume Left 9 0 64 0 102 16

Volume Right 0 177 0 10 52 3

cSH 1355 1700 980 1700 484 429

Volume to Capacity 0.01 0.35 0.07 0.12 0.33 0.05

Queue Length 95th (ft) 0 0 5 0 36 4

Control Delay (s) 7.7 0.0 8.9 0.0 16.1 13.8

Lane LOS A A C B

Approach Delay (s) 0.1 2.1 16.1 13.8

Approach LOS C B

Intersection Summary

Average Delay 3.3

Intersection Capacity Utilization 52.6% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

15: 244th St SW & Fremont Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 18 Synchro 7 -  Report

David Evans and Associates, Inc. Page 16

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 109 454 274 232 23 117

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 118 493 298 252 25 127

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 1257

pX, platoon unblocked

vC, conflicting volume 612 1214 365

vC1, stage 1 conf vol 365

vC2, stage 2 conf vol 849

vCu, unblocked vol 612 1214 365

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s) 5.4

tF (s) 2.2 3.5 3.3

p0 queue free % 69 91 81

cM capacity (veh/h) 967 275 680

Direction, Lane # EB 1 WB 1 WB 2 NB 1

Volume Total 612 298 252 152

Volume Left 0 298 0 25

Volume Right 493 0 0 127

cSH 1700 967 1700 548

Volume to Capacity 0.36 0.31 0.15 0.28

Queue Length 95th (ft) 0 33 0 28

Control Delay (s) 0.0 10.4 0.0 14.1

Lane LOS B B

Approach Delay (s) 0.0 5.6 14.1

Approach LOS B

Intersection Summary

Average Delay 4.0

Intersection Capacity Utilization 67.4% ICU Level of Service C

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

16: N 175th St & 6th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 18 Synchro 7 -  Report

David Evans and Associates, Inc. Page 17

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 10 76 32 52 343 9

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 11 83 35 57 373 10

Pedestrians 2

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 91 167 65

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 91 167 65

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 99 54 99

cM capacity (veh/h) 1504 817 997

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 93 91 383

Volume Left 11 0 373

Volume Right 0 57 10

cSH 1504 1700 821

Volume to Capacity 0.01 0.05 0.47

Queue Length 95th (ft) 1 0 63

Control Delay (s) 0.9 0.0 13.2

Lane LOS A B

Approach Delay (s) 0.9 0.0 13.2

Approach LOS B

Intersection Summary

Average Delay 9.0

Intersection Capacity Utilization 37.4% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

17: St Luke Pl N & Dayton Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 18 Synchro 7 -  Report

David Evans and Associates, Inc. Page 18

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 31 82 66 125 431 120

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 34 89 72 136 468 130

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 813 534 468

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 813 534 468

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 90 84 93

cM capacity (veh/h) 325 546 1093

Direction, Lane # EB 1 EB 2 NB 1 SB 1

Volume Total 34 89 208 599

Volume Left 34 0 72 0

Volume Right 0 89 0 130

cSH 325 546 1093 1700

Volume to Capacity 0.10 0.16 0.07 0.35

Queue Length 95th (ft) 9 14 5 0

Control Delay (s) 17.4 12.9 3.3 0.0

Lane LOS C B A

Approach Delay (s) 14.1 3.3 0.0

Approach LOS B

Intersection Summary

Average Delay 2.6

Intersection Capacity Utilization 53.5% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

18: N 175th St & Fremont Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 18 Synchro 7 -  Report

David Evans and Associates, Inc. Page 19

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 1 4 0 75 2 44 1 62 100 99 161 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 11 12 12 12 12 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 0.98 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.86 1.00 0.85 1.00

Flt Protected 0.99 0.95 1.00 1.00 1.00 0.98

Satd. Flow (prot) 1842 1707 1554 1861 1551 1823

Flt Permitted 0.98 0.75 1.00 1.00 1.00 0.85

Satd. Flow (perm) 1832 1356 1554 1854 1551 1571

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 1 4 0 82 2 48 1 67 109 108 175 1

RTOR Reduction (vph) 0 0 0 0 19 0 0 0 82 0 0 0

Lane Group Flow (vph) 0 5 0 82 31 0 0 68 27 0 284 0

Confl. Peds. (#/hr) 3 1 1 3 3 5 5 3

Confl. Bikes (#/hr) 1 2 5

Turn Type Perm Perm Perm Perm Perm

Protected Phases 2 2 5 5

Permitted Phases 2 2 5 5 5

Actuated Green, G (s) 42.6 42.6 42.6 17.4 17.4 17.4

Effective Green, g (s) 42.6 42.6 42.6 17.4 17.4 17.4

Actuated g/C Ratio 0.61 0.61 0.61 0.25 0.25 0.25

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1115 825 946 461 386 391

v/s Ratio Prot 0.02

v/s Ratio Perm 0.00 c0.06 0.04 0.02 c0.18

v/c Ratio 0.00 0.10 0.03 0.15 0.07 0.73

Uniform Delay, d1 5.4 5.7 5.5 20.5 20.1 24.1

Progression Factor 1.00 0.31 0.21 1.00 1.00 0.76

Incremental Delay, d2 0.0 0.2 0.1 0.1 0.0 5.4

Delay (s) 5.4 2.0 1.2 20.6 20.1 23.6

Level of Service A A A C C C

Approach Delay (s) 5.4 1.7 20.3 23.6

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 17.7 HCM Level of Service B

HCM Volume to Capacity ratio 0.28

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 48.4% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

19: N 175th St & Meridian Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 18 Synchro 7 -  Report

David Evans and Associates, Inc. Page 20

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 22 454 31 97 437 119 22 92 113 312 263 38

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 11 12 11 12 11 10 11 12 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 0.91 0.91

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.93 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.97 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 0.99

Satd. Flow (prot) 1770 3378 1770 3275 1711 1739 1426 1610 3185

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 0.99

Satd. Flow (perm) 1770 3378 1770 3275 1711 1739 1426 1610 3185

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 24 493 34 105 475 129 24 100 123 339 286 41

RTOR Reduction (vph) 0 3 0 0 13 0 0 0 109 0 6 0

Lane Group Flow (vph) 24 524 0 105 591 0 24 100 14 220 440 0

Confl. Peds. (#/hr) 10 18 18 10 2 26 26 2

Confl. Bikes (#/hr) 1 3 1

Turn Type Prot Prot Split Perm Split

Protected Phases 5 2 1 6 4 4 3 3

Permitted Phases 4

Actuated Green, G (s) 4.3 66.2 12.7 74.6 16.1 16.1 16.1 25.0 25.0

Effective Green, g (s) 4.3 66.2 12.7 74.6 16.1 16.1 16.1 25.0 25.0

Actuated g/C Ratio 0.03 0.47 0.09 0.53 0.12 0.12 0.12 0.18 0.18

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 54 1597 161 1745 197 200 164 288 569

v/s Ratio Prot 0.01 0.16 c0.06 c0.18 0.01 c0.06 0.14 c0.14

v/s Ratio Perm 0.01

v/c Ratio 0.44 0.33 0.65 0.34 0.12 0.50 0.09 0.76 0.77

Uniform Delay, d1 66.7 23.0 61.5 18.6 55.6 58.2 55.4 54.7 54.8

Progression Factor 1.46 0.21 1.40 0.41 1.00 1.00 1.00 0.90 0.90

Incremental Delay, d2 2.1 0.5 5.0 0.4 0.1 0.7 0.1 8.5 4.9

Delay (s) 99.4 5.3 91.5 7.9 55.7 58.9 55.5 57.5 54.0

Level of Service F A F A E E E E D

Approach Delay (s) 9.4 20.3 56.9 55.2

Approach LOS A C E E

Intersection Summary

HCM Average Control Delay 32.4 HCM Level of Service C

HCM Volume to Capacity ratio 0.47

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 57.1% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

20: Carlyle Hall Rd & Dayton Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 18 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 21 83 159 61 57 8 15 189 14 4 442 97

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 23 90 173 66 62 9 16 205 15 4 480 105

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 286 137 237 590

Volume Left (vph) 23 66 16 4

Volume Right (vph) 173 9 15 105

Hadj (s) -0.31 0.09 0.01 -0.07

Departure Headway (s) 6.5 7.3 6.6 5.8

Degree Utilization, x 0.51 0.28 0.43 0.95

Capacity (veh/h) 527 456 514 604

Control Delay (s) 16.2 13.1 14.5 49.6

Approach Delay (s) 16.2 13.1 14.5 49.6

Approach LOS C B B E

Intersection Summary

Delay 31.3

HCM Level of Service D

Intersection Capacity Utilization 61.5% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

21: N Innis Arden Wy & Greenwood Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 18 Synchro 7 -  Report

David Evans and Associates, Inc. Page 22

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 9 194 478 100 186 44

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 10 211 520 109 202 48

Pedestrians 4 5 2

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1380 235 254

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1380 235 254

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 90 74 60

cM capacity (veh/h) 95 798 1307

Direction, Lane # EB 1 EB 2 NB 1 SB 1

Volume Total 10 211 628 250

Volume Left 10 0 520 0

Volume Right 0 211 0 48

cSH 95 798 1307 1700

Volume to Capacity 0.10 0.26 0.40 0.15

Queue Length 95th (ft) 8 27 49 0

Control Delay (s) 47.0 11.1 8.6 0.0

Lane LOS E B A

Approach Delay (s) 12.7 8.6 0.0

Approach LOS B

Intersection Summary

Average Delay 7.5

Intersection Capacity Utilization 59.2% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

22: N 160th St & Greenwood Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 18 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 23 59 16 6 68 283 20 235 11 106 212 44

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 25 64 17 7 74 308 22 255 12 115 230 48

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 107 80 308 289 393

Volume Left (vph) 25 7 0 22 115

Volume Right (vph) 17 0 308 12 48

Hadj (s) -0.02 0.07 -0.67 0.02 0.02

Departure Headway (s) 7.0 6.9 6.1 6.2 6.0

Degree Utilization, x 0.21 0.15 0.52 0.50 0.66

Capacity (veh/h) 427 486 541 536 562

Control Delay (s) 11.8 9.9 14.5 15.3 19.7

Approach Delay (s) 11.8 13.6 15.3 19.7

Approach LOS B B C C

Intersection Summary

Delay 15.9

HCM Level of Service C

Intersection Capacity Utilization 56.4% ICU Level of Service B

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

23: N 160th St & Dayton Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 18 Synchro 7 -  Report

David Evans and Associates, Inc. Page 24

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 8 124 5 37 281 19 8 113 13 48 379 19

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 11 11 11 12 11 11 12 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98 1.00 1.00

Flpb, ped/bikes 0.99 1.00 0.97 1.00 1.00 1.00 1.00 0.99 1.00

Frt 1.00 0.99 1.00 0.99 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1757 1849 1658 1779 1766 1801 1502 1760 1785

Flt Permitted 0.35 1.00 0.67 1.00 0.47 1.00 1.00 0.68 1.00

Satd. Flow (perm) 648 1849 1166 1779 867 1801 1502 1256 1785

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 9 135 5 40 305 21 9 123 14 52 412 21

RTOR Reduction (vph) 0 2 0 0 5 0 0 0 6 0 2 0

Lane Group Flow (vph) 9 138 0 40 322 0 9 123 9 52 431 0

Confl. Peds. (#/hr) 7 18 18 7 2 5 5 2

Confl. Bikes (#/hr) 2 1

Turn Type Perm Perm Perm Perm Perm

Protected Phases 4 4 2 2

Permitted Phases 4 4 2 2 2

Actuated Green, G (s) 17.5 17.5 17.5 17.5 42.5 42.5 42.5 42.5 42.5

Effective Green, g (s) 17.5 17.5 17.5 17.5 42.5 42.5 42.5 42.5 42.5

Actuated g/C Ratio 0.25 0.25 0.25 0.25 0.61 0.61 0.61 0.61 0.61

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 162 462 292 445 526 1093 912 763 1084

v/s Ratio Prot 0.07 c0.18 0.07 c0.24

v/s Ratio Perm 0.01 0.03 0.01 0.01 0.04

v/c Ratio 0.06 0.30 0.14 0.72 0.02 0.11 0.01 0.07 0.40

Uniform Delay, d1 20.0 21.3 20.4 24.0 5.5 5.8 5.4 5.6 7.1

Progression Factor 1.00 1.00 0.54 0.66 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.1 0.1 4.2 0.1 0.2 0.0 0.2 1.1

Delay (s) 20.0 21.4 11.2 20.0 5.5 6.0 5.5 5.8 8.2

Level of Service C C B B A A A A A

Approach Delay (s) 21.3 19.0 5.9 8.0

Approach LOS C B A A

Intersection Summary

HCM Average Control Delay 13.0 HCM Level of Service B

HCM Volume to Capacity ratio 0.49

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 53.8% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 2 38 7 128 40 8 14 4 208 3 332 20

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00 1.00 0.95 0.95 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.86 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 0.97 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 1676 1425 1513 1551 1393 1589 1362 1354 1593 3185 1392

Flt Permitted 0.95 1.00 1.00 0.95 0.97 1.00 0.54 1.00 1.00 0.68 1.00 1.00

Satd. Flow (perm) 1593 1676 1425 1513 1551 1393 897 1362 1354 1139 3185 1392

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 2 41 8 139 43 9 15 4 226 3 361 22

RTOR Reduction (vph) 0 0 8 0 0 0 0 28 29 0 0 6

Lane Group Flow (vph) 2 41 0 90 92 9 15 87 86 3 361 16

Confl. Peds. (#/hr) 5 5 1 1

Turn Type Split Perm Split Free Perm Prot Perm Perm

Protected Phases 8 8 7 7 2 2 6

Permitted Phases 8 Free 2 6 6

Actuated Green, G (s) 8.1 8.1 8.1 12.8 12.8 140.0 104.1 104.1 104.1 104.1 104.1 104.1

Effective Green, g (s) 8.1 8.1 8.1 12.8 12.8 140.0 104.1 104.1 104.1 104.1 104.1 104.1

Actuated g/C Ratio 0.06 0.06 0.06 0.09 0.09 1.00 0.74 0.74 0.74 0.74 0.74 0.74

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.5 3.5 3.5 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 92 97 82 138 142 1393 667 1013 1007 847 2368 1035

v/s Ratio Prot 0.00 c0.02 c0.06 0.06 0.06 0.06 c0.11

v/s Ratio Perm 0.00 0.01 0.02 0.00 0.01

v/c Ratio 0.02 0.42 0.01 0.65 0.65 0.01 0.02 0.09 0.08 0.00 0.15 0.02

Uniform Delay, d1 62.2 63.7 62.2 61.4 61.4 0.0 4.7 4.9 4.9 4.6 5.2 4.7

Progression Factor 1.00 1.00 1.00 0.42 0.43 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 3.5 0.0 8.0 7.3 0.0 0.1 0.2 0.2 0.0 0.1 0.0

Delay (s) 62.3 67.2 62.2 33.8 33.5 0.0 4.7 5.1 5.1 4.6 5.3 4.7

Level of Service E E E C C A A A A A A A

Approach Delay (s) 66.2 32.1 5.1 5.3

Approach LOS E C A A

Intersection Summary

HCM Average Control Delay 14.6 HCM Level of Service B

HCM Volume to Capacity ratio 0.22

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 40.9% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 236 179 4 189 99 110 6 392 158 183 933 293

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.96 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 1856 1764 1863 1583 1769 3372 1769 3376

Flt Permitted 0.46 1.00 0.33 1.00 1.00 0.19 1.00 0.31 1.00

Satd. Flow (perm) 865 1856 618 1863 1583 346 3372 585 3376

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 257 195 4 205 108 120 7 426 172 199 1014 318

RTOR Reduction (vph) 0 1 0 0 0 106 0 31 0 0 17 0

Lane Group Flow (vph) 257 198 0 205 108 14 7 567 0 199 1315 0

Confl. Peds. (#/hr) 9 9 6 1 1 6

Turn Type pm+pt pm+pt Perm pm+pt pm+pt

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 8 2 6

Actuated Green, G (s) 38.8 19.1 33.2 16.3 16.3 61.1 60.1 90.5 85.0

Effective Green, g (s) 38.8 19.1 33.2 16.3 16.3 61.1 60.1 90.5 85.0

Actuated g/C Ratio 0.28 0.14 0.24 0.12 0.12 0.44 0.43 0.65 0.61

Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 1.0 3.0 1.0 3.0

Lane Grp Cap (vph) 367 253 285 217 184 161 1448 597 2050

v/s Ratio Prot c0.10 c0.11 0.09 0.06 0.00 0.17 c0.06 c0.39

v/s Ratio Perm 0.10 0.08 0.01 0.02 0.15

v/c Ratio 0.70 0.78 0.72 0.50 0.08 0.04 0.39 0.33 0.64

Uniform Delay, d1 43.0 58.4 46.4 58.0 55.1 22.4 27.4 11.2 17.7

Progression Factor 1.00 1.00 0.47 0.62 1.15 1.00 1.00 1.00 1.00

Incremental Delay, d2 4.9 13.5 6.8 0.6 0.1 0.0 0.8 1.5 1.6

Delay (s) 47.8 72.0 28.6 36.3 63.5 22.5 28.2 12.7 19.2

Level of Service D E C D E C C B B

Approach Delay (s) 58.4 40.2 28.1 18.4

Approach LOS E D C B

Intersection Summary

HCM Average Control Delay 29.5 HCM Level of Service C

HCM Volume to Capacity ratio 0.69

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 76.4% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 265 521 65 2 842 195 275 259 302 31 126 270

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.1 5.5 5.5 5.5 5.1 5.1 5.5 5.1 5.1 5.5

Lane Util. Factor 1.00 0.95 1.00 0.95 0.91 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 1.00 0.99 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 0.97 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 1.00 0.95 0.99 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3539 1533 3439 1610 3343 1560 1770 1863 1583

Flt Permitted 0.11 1.00 1.00 0.95 0.95 0.99 1.00 0.95 1.00 1.00

Satd. Flow (perm) 214 3539 1533 3283 1610 3343 1560 1770 1863 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 288 566 71 2 915 212 299 282 328 34 137 293

RTOR Reduction (vph) 0 0 28 0 15 0 0 0 129 0 0 173

Lane Group Flow (vph) 288 566 43 0 1114 0 188 393 199 34 137 120

Confl. Peds. (#/hr) 5 5 2 2

Turn Type pm+pt Perm Perm Split custom Split custom

Protected Phases 5 2 6 4 4 3 3

Permitted Phases 2 2 6 2 6

Actuated Green, G (s) 74.7 74.3 74.3 50.1 19.6 19.6 74.3 13.1 13.1 50.1

Effective Green, g (s) 74.7 74.3 74.3 50.1 19.6 19.6 74.3 13.1 13.1 50.1

Actuated g/C Ratio 0.61 0.61 0.61 0.41 0.16 0.16 0.61 0.11 0.11 0.41

Clearance Time (s) 5.1 5.5 5.5 5.5 5.1 5.1 5.5 5.1 5.1 5.5

Vehicle Extension (s) 3.0 3.5 3.5 3.0 3.0 3.0 3.5 3.0 3.0 3.0

Lane Grp Cap (vph) 372 2143 928 1340 257 534 945 189 199 646

v/s Ratio Prot c0.12 0.16 0.12 c0.12 0.02 c0.07

v/s Ratio Perm 0.35 0.03 c0.34 0.13 0.08

v/c Ratio 0.77 0.26 0.05 0.83 0.73 0.74 0.21 0.18 0.69 0.19

Uniform Delay, d1 36.2 11.4 9.8 32.5 49.0 49.1 10.9 49.9 52.8 23.2

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 9.7 0.1 0.0 4.6 10.2 5.2 0.1 0.5 9.5 0.1

Delay (s) 45.9 11.4 9.8 37.1 59.3 54.3 11.1 50.4 62.3 23.4

Level of Service D B A D E D B D E C

Approach Delay (s) 22.0 37.1 39.7 36.9

Approach LOS C D D D

Intersection Summary

HCM Average Control Delay 33.7 HCM Level of Service C

HCM Volume to Capacity ratio 0.75

Actuated Cycle Length (s) 122.7 Sum of lost time (s) 15.7

Intersection Capacity Utilization 80.3% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Sign Control Stop Stop Stop

Volume (vph) 1 27 40 26 18 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 29 43 28 20 0

Direction, Lane # EB 1 NB 1 SB 1

Volume Total (vph) 30 72 20

Volume Left (vph) 1 43 0

Volume Right (vph) 29 0 0

Hadj (s) -0.54 0.16 0.03

Departure Headway (s) 3.6 4.1 4.1

Degree Utilization, x 0.03 0.08 0.02

Capacity (veh/h) 980 853 872

Control Delay (s) 6.7 7.5 7.2

Approach Delay (s) 6.7 7.5 7.2

Approach LOS A A A

Intersection Summary

Delay 7.2

HCM Level of Service A

Intersection Capacity Utilization 20.9% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 7 3 0 0 0 43 1 24 0 25 10 6

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 8 3 0 0 0 47 1 26 0 27 11 7

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 11 47 27 45

Volume Left (vph) 8 0 1 27

Volume Right (vph) 0 47 0 7

Hadj (s) 0.17 -0.57 0.04 0.07

Departure Headway (s) 4.3 3.5 4.1 4.1

Degree Utilization, x 0.01 0.05 0.03 0.05

Capacity (veh/h) 822 1003 853 859

Control Delay (s) 7.3 6.7 7.2 7.3

Approach Delay (s) 7.3 6.7 7.2 7.3

Approach LOS A A A A

Intersection Summary

Delay 7.1

HCM Level of Service A

Intersection Capacity Utilization 22.9% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 0 1 2 0 7 0 65 0 22 33 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 0 1 2 0 8 0 71 0 24 36 0

Pedestrians 3

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 162 154 39 158 154 71 36 71

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 162 154 39 158 154 71 36 71

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 100 100 100 100 99 100 98

cM capacity (veh/h) 788 726 1030 795 726 992 1575 1530

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 2 10 71 60

Volume Left 1 2 0 24

Volume Right 1 8 0 0

cSH 893 940 1575 1530

Volume to Capacity 0.00 0.01 0.00 0.02

Queue Length 95th (ft) 0 1 0 1

Control Delay (s) 9.0 8.9 0.0 3.0

Lane LOS A A A

Approach Delay (s) 9.0 8.9 0.0 3.0

Approach LOS A A

Intersection Summary

Average Delay 2.0

Intersection Capacity Utilization 20.6% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 139 4 5 9 7 14 9 156 1 11 289 296

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 5.0 5.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.94 1.00 1.00 1.00 0.92

Flt Protected 0.95 0.99 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 1721 1755 3535 1770 3233

Flt Permitted 0.76 0.93 0.41 1.00 0.95 1.00

Satd. Flow (perm) 1409 1619 758 3535 1770 3233

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 151 4 5 10 8 15 10 170 1 12 314 322

RTOR Reduction (vph) 0 1 0 0 13 0 0 0 0 0 72 0

Lane Group Flow (vph) 0 159 0 0 20 0 10 171 0 12 564 0

Confl. Peds. (#/hr) 2 2 4 2 2 4

Turn Type Perm Perm Perm Prot

Protected Phases 8 8 6 5 5 6

Permitted Phases 8 8 6

Actuated Green, G (s) 22.9 22.9 95.2 95.2 8.9 108.1

Effective Green, g (s) 22.9 22.9 95.2 95.2 8.9 108.1

Actuated g/C Ratio 0.16 0.16 0.68 0.68 0.06 0.77

Clearance Time (s) 4.0 4.0 5.0 5.0 4.0

Vehicle Extension (s) 3.5 3.5 2.5 2.5 2.0

Lane Grp Cap (vph) 230 265 515 2404 113 2496

v/s Ratio Prot 0.05 0.01 c0.17

v/s Ratio Perm c0.11 0.01 0.01

v/c Ratio 0.69 0.08 0.02 0.07 0.11 0.23

Uniform Delay, d1 55.2 49.6 7.3 7.5 61.8 4.4

Progression Factor 1.00 1.00 0.88 0.86 1.35 0.13

Incremental Delay, d2 9.0 0.1 0.1 0.1 0.1 0.0

Delay (s) 64.2 49.7 6.5 6.6 83.9 0.6

Level of Service E D A A F A

Approach Delay (s) 64.2 49.7 6.5 2.1

Approach LOS E D A A

Intersection Summary

HCM Average Control Delay 14.2 HCM Level of Service B

HCM Volume to Capacity ratio 0.30

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 39.3% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 6 17 84 11 7 2 48 58 13 84 1

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 7 18 91 12 8 2 52 63 14 91 1

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 131

pX, platoon unblocked 0.99 0.99 0.99 0.99 0.99 0.99

vC, conflicting volume 222 240 93 231 209 84 92 115

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 207 225 93 216 193 67 92 99

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 99 98 87 98 99 100 99

cM capacity (veh/h) 721 659 963 706 686 985 1502 1477

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 25 111 117 107

Volume Left 0 91 2 14

Volume Right 18 8 63 1

cSH 860 718 1502 1477

Volume to Capacity 0.03 0.15 0.00 0.01

Queue Length 95th (ft) 2 14 0 1

Control Delay (s) 9.3 10.9 0.1 1.1

Lane LOS A B A A

Approach Delay (s) 9.3 10.9 0.1 1.1

Approach LOS A B

Intersection Summary

Average Delay 4.4

Intersection Capacity Utilization 30.9% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 11 4 4 2 4 10 13 69 6 8 44 23

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 12 4 4 2 4 11 14 75 7 9 48 25

Pedestrians 2

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 197 188 62 193 197 78 73 82

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 197 188 62 193 197 78 73 82

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 98 99 100 100 99 99 99 99

cM capacity (veh/h) 741 697 1001 750 688 982 1527 1516

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 21 17 96 82

Volume Left 12 2 14 9

Volume Right 4 11 7 25

cSH 773 858 1527 1516

Volume to Capacity 0.03 0.02 0.01 0.01

Queue Length 95th (ft) 2 2 1 0

Control Delay (s) 9.8 9.3 1.2 0.8

Lane LOS A A A A

Approach Delay (s) 9.8 9.3 1.2 0.8

Approach LOS A A

Intersection Summary

Average Delay 2.5

Intersection Capacity Utilization 17.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 55 587 0 1 570 58 1 0 8 90 1 106

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.6 4.6 4.6 4.6 5.5 5.5 5.5

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.99 0.88 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1769 3539 1770 3483 1609 1768 1564

Flt Permitted 0.24 1.00 0.27 1.00 0.99 0.75 1.00

Satd. Flow (perm) 440 3539 499 3483 1600 1398 1564

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 60 638 0 1 620 63 1 0 9 98 1 115

RTOR Reduction (vph) 0 0 0 0 14 0 0 4 0 0 49 0

Lane Group Flow (vph) 60 638 0 1 669 0 0 6 0 98 67 0

Confl. Peds. (#/hr) 1 1 2 1 1 2

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 19.9 19.9 19.9 19.9 40.0 40.0 40.0

Effective Green, g (s) 19.9 19.9 19.9 19.9 40.0 40.0 40.0

Actuated g/C Ratio 0.28 0.28 0.28 0.28 0.57 0.57 0.57

Clearance Time (s) 4.6 4.6 4.6 4.6 5.5 5.5 5.5

Vehicle Extension (s) 3.5 3.5 3.5 3.5 4.0 4.0 4.0

Lane Grp Cap (vph) 125 1006 142 990 914 799 894

v/s Ratio Prot 0.18 c0.19 0.04

v/s Ratio Perm 0.14 0.00 0.00 c0.07

v/c Ratio 0.48 0.63 0.01 0.68 0.01 0.12 0.07

Uniform Delay, d1 20.8 21.9 18.0 22.2 6.5 6.9 6.7

Progression Factor 0.85 0.85 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 2.6 1.1 0.0 1.9 0.0 0.3 0.2

Delay (s) 20.3 19.6 18.0 24.1 6.5 7.2 6.9

Level of Service C B B C A A A

Approach Delay (s) 19.7 24.1 6.5 7.0

Approach LOS B C A A

Intersection Summary

HCM Average Control Delay 19.8 HCM Level of Service B

HCM Volume to Capacity ratio 0.31

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.1

Intersection Capacity Utilization 57.5% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 33 381 142 139 433 80 126 193 77 188 353 26

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.96 1.00 0.98 1.00 0.96 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 3383 1770 3456 1770 3388 1770 3498

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1770 3383 1770 3456 1770 3388 1770 3498

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 36 414 154 151 471 87 137 210 84 204 384 28

RTOR Reduction (vph) 0 54 0 0 20 0 0 62 0 0 7 0

Lane Group Flow (vph) 36 514 0 151 538 0 137 232 0 204 405 0

Confl. Peds. (#/hr) 1 1 9 9

Turn Type Prot Prot Prot Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases

Actuated Green, G (s) 2.5 16.9 9.8 24.2 8.7 15.8 11.5 18.6

Effective Green, g (s) 2.5 16.9 9.8 24.2 8.7 15.8 11.5 18.6

Actuated g/C Ratio 0.04 0.24 0.14 0.35 0.12 0.23 0.16 0.27

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 63 817 248 1195 220 765 291 929

v/s Ratio Prot 0.02 c0.15 c0.09 0.16 0.08 0.07 c0.12 c0.12

v/s Ratio Perm

v/c Ratio 0.57 0.63 0.61 0.45 0.62 0.30 0.70 0.44

Uniform Delay, d1 33.2 23.7 28.3 17.7 29.1 22.5 27.6 21.3

Progression Factor 1.00 1.00 1.36 0.27 1.06 0.95 1.00 1.00

Incremental Delay, d2 11.9 1.5 3.9 0.3 5.4 1.0 7.4 1.5

Delay (s) 45.1 25.3 42.4 5.0 36.2 22.3 35.0 22.8

Level of Service D C D A D C D C

Approach Delay (s) 26.5 12.9 26.7 26.9

Approach LOS C B C C

Intersection Summary

HCM Average Control Delay 22.6 HCM Level of Service C

HCM Volume to Capacity ratio 0.59

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 56.4% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 0 0 397 0 0 0 0 0 991 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3

Lane Util. Factor 0.95 0.95

Frt 1.00 1.00

Flt Protected 1.00 1.00

Satd. Flow (prot) 3539 3539

Flt Permitted 1.00 1.00

Satd. Flow (perm) 3539 3539

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 0 0 0 432 0 0 0 0 0 1077 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 0 0 0 432 0 0 0 0 0 1077 0

Turn Type

Protected Phases 6 4

Permitted Phases

Actuated Green, G (s) 71.1 58.3

Effective Green, g (s) 71.1 58.3

Actuated g/C Ratio 0.51 0.42

Clearance Time (s) 5.3 5.3

Vehicle Extension (s) 5.0 5.0

Lane Grp Cap (vph) 1797 1474

v/s Ratio Prot c0.12 c0.30

v/s Ratio Perm

v/c Ratio 0.24 0.73

Uniform Delay, d1 19.3 34.3

Progression Factor 0.61 1.00

Incremental Delay, d2 0.3 2.3

Delay (s) 12.1 36.6

Level of Service B D

Approach Delay (s) 0.0 12.1 0.0 36.6

Approach LOS A B A D

Intersection Summary

HCM Average Control Delay 29.6 HCM Level of Service C

HCM Volume to Capacity ratio 0.46

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.6

Intersection Capacity Utilization 46.3% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 0 494 0 0 1009 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3

Lane Util. Factor 0.95 0.97

Frt 1.00 1.00

Flt Protected 1.00 0.95

Satd. Flow (prot) 3539 3433

Flt Permitted 1.00 0.95

Satd. Flow (perm) 3539 3433

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 537 0 0 1097 0

RTOR Reduction (vph) 0 0 0 0 185 0

Lane Group Flow (vph) 0 537 0 0 912 0

Turn Type

Protected Phases 2 4

Permitted Phases

Actuated Green, G (s) 78.8 50.6

Effective Green, g (s) 78.8 50.6

Actuated g/C Ratio 0.56 0.36

Clearance Time (s) 5.3 5.3

Vehicle Extension (s) 5.0 5.0

Lane Grp Cap (vph) 1992 1241

v/s Ratio Prot c0.15 c0.27

v/s Ratio Perm

v/c Ratio 0.27 0.74

Uniform Delay, d1 15.8 38.9

Progression Factor 0.44 0.06

Incremental Delay, d2 0.3 2.5

Delay (s) 7.3 4.7

Level of Service A A

Approach Delay (s) 7.3 0.0 4.7

Approach LOS A A A

Intersection Summary

HCM Average Control Delay 5.5 HCM Level of Service A

HCM Volume to Capacity ratio 0.45

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.6

Intersection Capacity Utilization 51.3% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 9 1368 129 143 728 49 25 46 154 176 275 44

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.6 5.3 4.6 5.3 4.6 5.0 5.0 4.6 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3486 1770 3501 1770 1803 1562 1770 1863 1560

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3486 1770 3501 1770 1803 1562 1770 1863 1560

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 10 1487 140 155 791 53 27 50 167 191 299 48

RTOR Reduction (vph) 0 5 0 0 3 0 0 0 101 0 0 23

Lane Group Flow (vph) 10 1622 0 155 841 0 27 50 66 191 299 25

Confl. Peds. (#/hr) 1 2 2 1 2 1 1 2

Bus Blockages (#/hr) 0 0 0 0 0 0 0 8 0 0 0 0

Turn Type Prot Prot Prot Perm Prot Perm

Protected Phases 5 2 1 6 3 8 7 4

Permitted Phases 8 4

Actuated Green, G (s) 1.5 65.4 19.9 83.8 3.8 20.2 20.2 15.0 31.4 31.4

Effective Green, g (s) 1.5 65.4 19.9 83.8 3.8 20.2 20.2 15.0 31.4 31.4

Actuated g/C Ratio 0.01 0.47 0.14 0.60 0.03 0.14 0.14 0.11 0.22 0.22

Clearance Time (s) 4.6 5.3 4.6 5.3 4.6 5.0 5.0 4.6 5.0 5.0

Vehicle Extension (s) 2.5 5.0 2.5 5.0 2.5 5.0 5.0 3.0 5.0 5.0

Lane Grp Cap (vph) 19 1628 252 2096 48 260 225 190 418 350

v/s Ratio Prot 0.01 c0.47 c0.09 0.24 0.02 0.03 c0.11 c0.16

v/s Ratio Perm 0.04 0.02

v/c Ratio 0.53 1.00 0.62 0.40 0.56 0.19 0.29 1.01 0.72 0.07

Uniform Delay, d1 68.9 37.2 56.4 14.8 67.3 52.7 53.5 62.5 50.2 42.8

Progression Factor 1.29 0.58 0.97 0.87 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 17.1 20.5 3.6 0.6 11.7 0.8 1.5 66.7 7.1 0.2

Delay (s) 105.8 42.0 58.5 13.4 78.9 53.5 55.0 129.2 57.2 43.0

Level of Service F D E B E D E F E D

Approach Delay (s) 42.4 20.4 57.4 81.5

Approach LOS D C E F

Intersection Summary

HCM Average Control Delay 43.2 HCM Level of Service D

HCM Volume to Capacity ratio 0.87

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 14.5

Intersection Capacity Utilization 83.3% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 0 1060 835 0 275 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3 5.0

Lane Util. Factor 0.95 0.95 0.97

Frpb, ped/bikes 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 1.00 1.00

Flt Protected 1.00 1.00 0.95

Satd. Flow (prot) 3539 3539 3433

Flt Permitted 1.00 1.00 0.95

Satd. Flow (perm) 3539 3539 3433

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 1152 908 0 299 0

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 0 1152 908 0 299 0

Confl. Peds. (#/hr) 1

Turn Type

Protected Phases 2 6 4

Permitted Phases

Actuated Green, G (s) 48.2 48.2 11.5

Effective Green, g (s) 48.2 48.2 11.5

Actuated g/C Ratio 0.69 0.69 0.16

Clearance Time (s) 5.3 5.3 5.0

Vehicle Extension (s) 5.0 5.0 3.0

Lane Grp Cap (vph) 2437 2437 564

v/s Ratio Prot c0.33 0.26 c0.09

v/s Ratio Perm

v/c Ratio 0.47 0.37 0.53

Uniform Delay, d1 5.0 4.6 26.8

Progression Factor 0.83 1.00 1.00

Incremental Delay, d2 0.3 0.4 1.0

Delay (s) 4.4 5.0 27.7

Level of Service A A C

Approach Delay (s) 4.4 5.0 27.7

Approach LOS A A C

Intersection Summary

HCM Average Control Delay 7.6 HCM Level of Service A

HCM Volume to Capacity ratio 0.48

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.3

Intersection Capacity Utilization 45.7% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 29 51 12 567 1644 40

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 32 55 13 616 1787 43

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 2121 893 1830

vC1, stage 1 conf vol 1787

vC2, stage 2 conf vol 334

vCu, unblocked vol 2121 893 1830

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s) 5.8

tF (s) 3.5 3.3 2.2

p0 queue free % 73 81 96

cM capacity (veh/h) 115 284 330

Direction, Lane # EB 1 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3

Volume Total 87 13 308 308 893 893 43

Volume Left 32 13 0 0 0 0 0

Volume Right 55 0 0 0 0 0 43

cSH 186 330 1700 1700 1700 1700 1700

Volume to Capacity 0.47 0.04 0.18 0.18 0.53 0.53 0.03

Queue Length 95th (ft) 56 3 0 0 0 0 0

Control Delay (s) 40.4 16.4 0.0 0.0 0.0 0.0 0.0

Lane LOS E C

Approach Delay (s) 40.4 0.3 0.0

Approach LOS E

Intersection Summary

Average Delay 1.5

Intersection Capacity Utilization 56.9% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 123 329 70 174 122 73 14 336 107 122 1316 150

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 11 11 11 11 11 11 13 15 11 13

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.98 1.00 1.00 0.97 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3431 1711 3421 1508 1711 3421 1588 1947 3421 1583

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3431 1711 3421 1508 1711 3421 1588 1947 3421 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 134 358 76 189 133 79 15 365 116 133 1430 163

RTOR Reduction (vph) 0 14 0 0 0 65 0 0 62 0 0 33

Lane Group Flow (vph) 134 420 0 189 133 14 15 365 54 133 1430 130

Confl. Peds. (#/hr) 2 9 9 2 12 12 12 12

Turn Type Prot Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 14.4 21.6 17.4 24.6 24.6 2.8 65.2 65.2 13.8 76.2 76.2

Effective Green, g (s) 14.4 21.6 17.4 24.6 24.6 2.8 65.2 65.2 13.8 76.2 76.2

Actuated g/C Ratio 0.10 0.15 0.12 0.18 0.18 0.02 0.47 0.47 0.10 0.54 0.54

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 3.0 2.0 2.0 2.5 3.5 3.5 2.5 3.5 3.5

Lane Grp Cap (vph) 182 529 213 601 265 34 1593 740 192 1862 862

v/s Ratio Prot 0.08 c0.12 c0.11 c0.04 0.01 0.11 c0.07 c0.42

v/s Ratio Perm 0.01 0.03 0.08

v/c Ratio 0.74 0.79 0.89 0.22 0.05 0.44 0.23 0.07 0.69 0.77 0.15

Uniform Delay, d1 61.0 57.1 60.3 49.5 48.0 67.8 22.4 20.7 61.0 25.0 15.8

Progression Factor 0.99 0.99 0.65 0.94 2.64 1.07 0.78 0.40 1.00 1.00 1.00

Incremental Delay, d2 12.5 7.6 32.4 0.1 0.0 6.4 0.3 0.2 9.5 3.1 0.4

Delay (s) 72.9 64.2 71.9 46.4 126.7 78.7 17.9 8.4 70.6 28.1 16.2

Level of Service E E E D F E B A E C B

Approach Delay (s) 66.2 74.2 17.5 30.2

Approach LOS E E B C

Intersection Summary

HCM Average Control Delay 40.2 HCM Level of Service D

HCM Volume to Capacity ratio 0.85

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 28.0

Intersection Capacity Utilization 83.3% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR WBR2 NBL2 NBL NBT NBR SBL

Lane Configurations

Volume (vph) 66 321 187 109 174 35 17 78 29 388 42 49

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00

Frt 1.00 1.00 0.85 1.00 0.97 1.00 1.00 0.85 1.00

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Satd. Flow (prot) 1593 3185 1425 1593 3076 1593 3185 1425 1593

Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Satd. Flow (perm) 1593 3185 1425 1593 3076 1593 3185 1425 1593

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 72 349 203 118 189 38 18 85 32 422 46 53

RTOR Reduction (vph) 0 0 123 0 4 0 0 0 0 0 21 0

Lane Group Flow (vph) 72 349 80 118 241 0 0 0 117 422 25 53

Turn Type Prot Perm Prot Prot Prot Perm Prot

Protected Phases 7 4 3 8 5 5 2 1

Permitted Phases 4 2

Actuated Green, G (s) 8.7 23.5 23.5 10.0 24.8 10.0 77.2 77.2 7.3

Effective Green, g (s) 8.7 23.5 23.5 10.0 24.8 10.0 77.2 77.2 7.3

Actuated g/C Ratio 0.06 0.17 0.17 0.07 0.18 0.07 0.55 0.55 0.05

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 2.0 6.0 6.0 2.0

Lane Grp Cap (vph) 99 535 239 114 545 114 1756 786 83

v/s Ratio Prot 0.05 c0.11 c0.07 0.08 c0.07 c0.13 0.03

v/s Ratio Perm 0.06 0.02

v/c Ratio 0.73 0.65 0.33 1.04 0.44 1.03 0.24 0.03 0.64

Uniform Delay, d1 64.5 54.4 51.4 65.0 51.4 65.0 16.2 14.3 65.1

Progression Factor 1.20 0.79 0.63 0.96 1.01 0.74 0.85 1.71 1.20

Incremental Delay, d2 22.9 2.8 0.8 93.3 0.6 89.8 0.3 0.1 9.1

Delay (s) 100.2 45.9 33.4 155.4 52.6 137.8 14.1 24.6 87.0

Level of Service F D C F D F B C F

Approach Delay (s) 48.1 86.1 39.7

Approach LOS D F D

Intersection Summary

HCM Average Control Delay 42.3 HCM Level of Service D

HCM Volume to Capacity ratio 0.92

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 27.0

Intersection Capacity Utilization 85.4% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBT SBR SBR2 SER2

Lane Configurations

Volume (vph) 1430 71 7 0

Ideal Flow (vphpl) 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0

Lane Util. Factor 0.95 1.00

Frt 1.00 0.85

Flt Protected 1.00 1.00

Satd. Flow (prot) 3185 1425

Flt Permitted 1.00 1.00

Satd. Flow (perm) 3185 1425

Peak-hour factor, PHF 0.92 0.92 0.92 0.92

Adj. Flow (vph) 1554 77 8 0

RTOR Reduction (vph) 0 2 0 0

Lane Group Flow (vph) 1554 83 0 0

Turn Type Prot custom

Protected Phases 6 6

Permitted Phases 4

Actuated Green, G (s) 74.5 74.5

Effective Green, g (s) 74.5 74.5

Actuated g/C Ratio 0.53 0.53

Clearance Time (s) 5.0 5.0

Vehicle Extension (s) 4.0 4.0

Lane Grp Cap (vph) 1695 758

v/s Ratio Prot c0.49 0.06

v/s Ratio Perm

v/c Ratio 0.92 0.11

Uniform Delay, d1 29.9 16.3

Progression Factor 0.78 0.66

Incremental Delay, d2 7.7 0.2

Delay (s) 31.0 11.0

Level of Service C B

Approach Delay (s) 31.8

Approach LOS C

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 32 257 57 341 200 92 14 472 119 181 1430 35

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 6.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 0.97 0.95 1.00 1.00 0.95 1.00 0.97 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.97 1.00 1.00 0.98 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 2975 3090 3079 1387 1593 3079 1396 3090 3079 1403

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1593 2975 3090 3079 1387 1593 3079 1396 3090 3079 1403

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 35 279 62 371 217 100 15 513 129 197 1554 38

RTOR Reduction (vph) 0 15 0 0 0 77 0 0 52 0 0 17

Lane Group Flow (vph) 35 326 0 371 217 24 15 513 77 197 1554 21

Confl. Peds. (#/hr) 12 18 18 12 2 9 9 2

Turn Type Prot Prot Perm Prot pm+ov Prot Perm

Protected Phases 7 4 3 8 5 2 3 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 5.6 22.5 16.0 32.9 32.9 2.4 67.1 83.1 12.4 77.1 77.1

Effective Green, g (s) 5.6 22.5 16.0 32.9 32.9 2.4 67.1 83.1 12.4 77.1 77.1

Actuated g/C Ratio 0.04 0.16 0.11 0.23 0.23 0.02 0.48 0.59 0.09 0.55 0.55

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 6.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.5 3.5 3.5 1.5 4.0 3.5 1.5 4.0 4.0

Lane Grp Cap (vph) 64 478 353 724 326 27 1476 829 274 1696 773

v/s Ratio Prot 0.02 c0.11 c0.12 0.07 0.01 0.17 0.01 c0.06 c0.50

v/s Ratio Perm 0.02 0.04 0.01

v/c Ratio 0.55 0.68 1.05 0.30 0.07 0.56 0.35 0.09 0.72 0.92 0.03

Uniform Delay, d1 66.0 55.4 62.0 44.1 41.7 68.3 22.8 12.2 62.1 28.5 14.3

Progression Factor 0.95 0.90 0.70 0.71 0.81 1.13 0.96 1.71 1.19 0.47 0.20

Incremental Delay, d2 9.2 4.0 61.7 0.3 0.1 13.0 0.6 0.1 3.4 4.7 0.0

Delay (s) 71.8 54.1 105.0 31.5 33.7 90.1 22.4 21.0 77.3 18.2 3.0

Level of Service E D F C C F C C E B A

Approach Delay (s) 55.7 71.5 23.7 24.4

Approach LOS E E C C

Intersection Summary

HCM Average Control Delay 36.8 HCM Level of Service D

HCM Volume to Capacity ratio 0.90

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 22.0

Intersection Capacity Utilization 94.1% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 87 25 132 12 48 4 166 571 6 10 1635 248

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 4.0 6.0 4.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 0.97 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.98 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.87 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1588 1394 1590 1601 3090 3079 1351 1593 3079 1394

Flt Permitted 0.56 1.00 0.40 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 942 1394 668 1601 3090 3079 1351 1593 3079 1394

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 95 27 143 13 52 4 180 621 7 11 1777 270

RTOR Reduction (vph) 0 115 0 0 3 0 0 0 2 0 0 65

Lane Group Flow (vph) 95 55 0 13 53 0 180 621 5 11 1777 205

Confl. Peds. (#/hr) 5 5 5 5 4 6 6 4

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 18.4 13.8 12.4 10.8 8.0 102.0 102.0 2.6 96.6 96.6

Effective Green, g (s) 18.4 13.8 12.4 10.8 8.0 102.0 102.0 2.6 96.6 96.6

Actuated g/C Ratio 0.13 0.10 0.09 0.08 0.06 0.73 0.73 0.02 0.69 0.69

Clearance Time (s) 4.0 6.0 4.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 2.0 3.0 2.0 2.0 3.0 3.0 2.0 3.0 3.0

Lane Grp Cap (vph) 145 137 70 124 177 2243 984 30 2125 962

v/s Ratio Prot c0.02 0.04 0.00 0.03 c0.06 0.20 0.01 c0.58

v/s Ratio Perm c0.06 0.01 0.00 0.15

v/c Ratio 0.66 0.40 0.19 0.43 1.02 0.28 0.01 0.37 0.84 0.21

Uniform Delay, d1 57.5 59.2 58.7 61.7 66.0 6.5 5.2 67.9 15.9 7.9

Progression Factor 1.06 1.34 1.00 1.00 0.93 0.64 0.63 0.95 0.56 1.05

Incremental Delay, d2 10.2 0.7 1.3 0.9 70.4 0.3 0.0 1.9 2.9 0.3

Delay (s) 71.3 80.2 60.0 62.5 132.0 4.4 3.3 66.4 11.7 8.7

Level of Service E F E E F A A E B A

Approach Delay (s) 77.0 62.0 32.8 11.6

Approach LOS E E C B

Intersection Summary

HCM Average Control Delay 23.5 HCM Level of Service C

HCM Volume to Capacity ratio 0.83

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 82.8% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 150 118 30 135 163 148 16 451 54 97 1279 5

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.97 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 0.98 1.00 1.00 0.97 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 3090 1676 1402 1593 3185 1402 1593 3185 1384 1593 3185 1398

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 3090 1676 1402 1593 3185 1402 1593 3185 1384 1593 3185 1398

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 163 128 33 147 177 161 17 490 59 105 1390 5

RTOR Reduction (vph) 0 0 29 0 0 138 0 0 27 0 0 2

Lane Group Flow (vph) 163 128 4 147 177 23 17 490 32 105 1390 3

Confl. Peds. (#/hr) 3 3 3 3 4 3 3 4

Turn Type Prot Perm Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 10.8 15.1 15.1 15.5 19.8 19.8 2.4 76.3 76.3 13.1 87.0 87.0

Effective Green, g (s) 10.8 15.1 15.1 15.5 19.8 19.8 2.4 76.3 76.3 13.1 87.0 87.0

Actuated g/C Ratio 0.08 0.11 0.11 0.11 0.14 0.14 0.02 0.54 0.54 0.09 0.62 0.62

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 3.0 3.0 2.0 3.0 3.0

Lane Grp Cap (vph) 238 181 151 176 450 198 27 1736 754 149 1979 869

v/s Ratio Prot 0.05 c0.08 c0.09 c0.06 0.01 0.15 c0.07 c0.44

v/s Ratio Perm 0.00 0.02 0.02 0.00

v/c Ratio 0.68 0.71 0.02 0.84 0.39 0.12 0.63 0.28 0.04 0.70 0.70 0.00

Uniform Delay, d1 62.9 60.3 55.9 61.0 54.6 52.5 68.4 17.1 14.8 61.6 17.8 10.1

Progression Factor 1.08 0.91 0.79 1.00 1.00 1.00 1.58 0.70 0.95 1.29 0.61 0.95

Incremental Delay, d2 6.3 9.8 0.0 26.5 0.2 0.1 27.1 0.4 0.1 7.2 1.3 0.0

Delay (s) 74.0 64.4 44.3 87.5 54.8 52.5 135.3 12.3 14.2 86.6 12.1 9.5

Level of Service E E D F D D F B B F B A

Approach Delay (s) 67.2 64.0 16.2 17.3

Approach LOS E E B B

Intersection Summary

HCM Average Control Delay 30.6 HCM Level of Service C

HCM Volume to Capacity ratio 0.73

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 77.0% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 54 475 56 220 349 141 44 393 146 288 1110 53

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.98 1.00 1.00 0.97 1.00 1.00 0.96

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3468 1770 3539 1551 1770 3539 1532 1770 3539 1527

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3468 1770 3539 1551 1770 3539 1532 1770 3539 1527

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 59 516 61 239 379 153 48 427 159 313 1207 58

RTOR Reduction (vph) 0 6 0 0 0 106 0 0 115 0 0 29

Lane Group Flow (vph) 59 571 0 239 379 47 48 427 44 313 1207 29

Confl. Peds. (#/hr) 6 19 19 6 12 13 13 12

Turn Type Prot Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 7.7 27.5 23.0 42.8 42.8 5.6 38.8 38.8 30.7 63.9 63.9

Effective Green, g (s) 7.7 27.5 23.0 42.8 42.8 5.6 38.8 38.8 30.7 63.9 63.9

Actuated g/C Ratio 0.06 0.20 0.16 0.31 0.31 0.04 0.28 0.28 0.22 0.46 0.46

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 4.0 2.0 2.0 2.0 6.0 6.0 5.0 6.0 6.0

Lane Grp Cap (vph) 97 681 291 1082 474 71 981 425 388 1615 697

v/s Ratio Prot 0.03 c0.16 c0.14 0.11 0.03 0.12 c0.18 c0.34

v/s Ratio Perm 0.03 0.03 0.02

v/c Ratio 0.61 0.84 0.82 0.35 0.10 0.68 0.44 0.10 0.81 0.75 0.04

Uniform Delay, d1 64.7 54.1 56.5 37.8 34.8 66.3 41.6 37.7 51.8 31.4 21.1

Progression Factor 0.99 0.83 1.00 1.00 1.00 1.20 0.78 1.89 0.96 0.54 0.23

Incremental Delay, d2 9.7 8.4 17.5 0.1 0.0 17.7 1.4 0.5 9.9 2.4 0.1

Delay (s) 73.6 53.2 74.0 37.9 34.8 97.5 33.9 71.7 59.8 19.4 5.0

Level of Service E D E D C F C E E B A

Approach Delay (s) 55.1 48.5 48.2 26.9

Approach LOS E D D C

Intersection Summary

HCM Average Control Delay 40.2 HCM Level of Service D

HCM Volume to Capacity ratio 0.78

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 84.7% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 70 458 73 170 307 67 31 406 134 104 1165 71

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.98 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.97 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1770 3455 1770 3397 1770 3539 1556 1770 3499

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1770 3455 1770 3397 1770 3539 1556 1770 3499

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 76 498 79 185 334 73 34 441 146 113 1266 77

RTOR Reduction (vph) 0 9 0 0 13 0 0 0 79 0 3 0

Lane Group Flow (vph) 76 568 0 185 394 0 34 441 67 113 1340 0

Confl. Peds. (#/hr) 25 5 5 25 14 2 2 14

Turn Type Prot Prot Prot Perm Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 2

Actuated Green, G (s) 10.4 27.1 18.8 35.5 4.9 64.7 64.7 13.4 73.2

Effective Green, g (s) 10.4 27.1 18.8 35.5 4.9 64.7 64.7 13.4 73.2

Actuated g/C Ratio 0.07 0.19 0.13 0.25 0.04 0.46 0.46 0.10 0.52

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 131 669 238 861 62 1636 719 169 1829

v/s Ratio Prot 0.04 c0.16 c0.10 0.12 0.02 0.12 c0.06 c0.38

v/s Ratio Perm 0.04

v/c Ratio 0.58 0.85 0.78 0.46 0.55 0.27 0.09 0.67 0.73

Uniform Delay, d1 62.7 54.5 58.6 44.1 66.5 23.1 21.2 61.2 25.8

Progression Factor 1.00 1.00 0.95 0.88 1.00 1.00 1.00 1.41 0.43

Incremental Delay, d2 6.4 9.8 13.8 0.4 9.6 0.4 0.3 6.5 1.8

Delay (s) 69.1 64.3 69.3 39.3 76.0 23.5 21.4 92.5 12.8

Level of Service E E E D E C C F B

Approach Delay (s) 64.9 48.7 25.9 19.0

Approach LOS E D C B

Intersection Summary

HCM Average Control Delay 34.6 HCM Level of Service C

HCM Volume to Capacity ratio 0.75

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 75.7% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 423 518 250 545 0 0 0 0 83 2 335

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 11 11 12 12 12 12 12 11 12

Total Lost time (s) 5.0 5.0 4.6 5.0 5.0 5.0

Lane Util. Factor 0.91 1.00 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 0.97 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 4916 1534 1711 3421 1717 1583

Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 4916 1534 1711 3421 1717 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 460 563 272 592 0 0 0 0 90 2 364

RTOR Reduction (vph) 0 0 322 0 0 0 0 0 0 0 0 267

Lane Group Flow (vph) 0 460 241 272 592 0 0 0 0 0 92 97

Confl. Peds. (#/hr) 5 4

Turn Type Perm Prot Perm Perm

Protected Phases 2 1 6 4

Permitted Phases 2 4 4

Actuated Green, G (s) 60.0 60.0 28.1 29.5 37.3 37.3

Effective Green, g (s) 60.0 60.0 28.1 29.5 37.3 37.3

Actuated g/C Ratio 0.43 0.43 0.20 0.21 0.27 0.27

Clearance Time (s) 5.0 5.0 4.6 5.0 5.0 5.0

Vehicle Extension (s) 4.0 4.0 4.5 4.0 5.0 5.0

Lane Grp Cap (vph) 2107 657 343 721 457 422

v/s Ratio Prot 0.09 0.16 c0.17

v/s Ratio Perm c0.16 0.05 c0.06

v/c Ratio 0.22 0.37 0.79 0.82 0.20 0.23

Uniform Delay, d1 25.2 27.1 53.2 52.7 39.8 40.1

Progression Factor 0.92 2.82 0.45 0.46 1.00 1.00

Incremental Delay, d2 0.2 1.5 8.9 5.2 0.5 0.6

Delay (s) 23.4 78.0 32.8 29.4 40.3 40.7

Level of Service C E C C D D

Approach Delay (s) 53.5 30.5 0.0 40.6

Approach LOS D C A D

Intersection Summary

HCM Average Control Delay 42.5 HCM Level of Service D

HCM Volume to Capacity ratio 0.42

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 93.4% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 204 401 50 0 279 100 277 113 212 106 207 30

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 0.95 0.95 1.00 0.91 0.91 0.91 0.91

Frpb, ped/bikes 1.00 1.00 0.99 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.99 1.00 0.85 1.00 0.92 1.00 0.98

Flt Protected 0.98 1.00 1.00 0.95 0.99 0.95 1.00

Satd. Flow (prot) 3440 3539 1560 1610 3068 1610 3315

Flt Permitted 0.74 1.00 1.00 0.95 0.99 0.95 1.00

Satd. Flow (perm) 2601 3539 1560 1610 3068 1610 3315

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 222 436 54 0 303 109 301 123 230 115 225 33

RTOR Reduction (vph) 0 9 0 0 0 69 0 177 0 0 15 0

Lane Group Flow (vph) 0 703 0 0 303 40 226 251 0 103 255 0

Confl. Peds. (#/hr) 2 2 2 2 2 1 1 2

Turn Type Perm Perm Split Split

Protected Phases 4 8 2 2 6 6

Permitted Phases 4 8

Actuated Green, G (s) 26.0 26.0 26.0 16.0 16.0 16.0 16.0

Effective Green, g (s) 26.0 26.0 26.0 16.0 16.0 16.0 16.0

Actuated g/C Ratio 0.37 0.37 0.37 0.23 0.23 0.23 0.23

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 966 1314 579 368 701 368 758

v/s Ratio Prot 0.09 c0.14 0.08 0.06 c0.08

v/s Ratio Perm c0.27 0.03

v/c Ratio 0.73 0.23 0.07 0.61 0.36 0.28 0.34

Uniform Delay, d1 19.0 15.1 14.2 24.2 22.7 22.3 22.6

Progression Factor 0.77 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 3.7 0.4 0.2 7.5 1.4 1.9 1.2

Delay (s) 18.4 15.5 14.4 31.7 24.1 24.1 23.8

Level of Service B B B C C C C

Approach Delay (s) 18.4 15.2 26.7 23.9

Approach LOS B B C C

Intersection Summary

HCM Average Control Delay 21.3 HCM Level of Service C

HCM Volume to Capacity ratio 0.59

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 72.0% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 16 7 121 3 9 1 69 178 0 3 278 30

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 17 8 132 3 10 1 75 193 0 3 302 33

Pedestrians 3 2 15

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 677 673 336 821 690 195 338 195

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 677 673 336 821 690 195 338 195

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 95 98 81 99 97 100 94 100

cM capacity (veh/h) 339 351 695 219 343 844 1218 1375

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 157 14 268 338

Volume Left 17 3 75 3

Volume Right 132 1 0 33

cSH 597 316 1218 1375

Volume to Capacity 0.26 0.04 0.06 0.00

Queue Length 95th (ft) 26 3 5 0

Control Delay (s) 13.2 16.9 2.7 0.1

Lane LOS B C A A

Approach Delay (s) 13.2 16.9 2.7 0.1

Approach LOS B C

Intersection Summary

Average Delay 3.9

Intersection Capacity Utilization 51.8% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 10 4 59 7 21 2 79 65 31 187 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 11 4 64 8 23 2 86 71 34 203 0

Pedestrians 6 1 2

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 1 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 431 439 209 407 403 124 209 158

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 431 439 209 407 403 124 209 158

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 98 99 88 99 98 100 98

cM capacity (veh/h) 500 496 827 529 519 924 1355 1421

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 16 95 159 237

Volume Left 1 64 2 34

Volume Right 4 23 71 0

cSH 556 589 1355 1421

Volume to Capacity 0.03 0.16 0.00 0.02

Queue Length 95th (ft) 2 14 0 2

Control Delay (s) 11.7 12.3 0.1 1.3

Lane LOS B B A A

Approach Delay (s) 11.7 12.3 0.1 1.3

Approach LOS B B

Intersection Summary

Average Delay 3.3

Intersection Capacity Utilization 42.1% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

51: NW 200th St & Fremont Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 18 Synchro 7 -  Report

David Evans and Associates, Inc. Page 53

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 7 72 22 12 31 11 25 73 28 14 222 22

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 8 78 24 13 34 12 27 79 30 15 241 24

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 110 59 137 280

Volume Left (vph) 8 13 27 15

Volume Right (vph) 24 12 30 24

Hadj (s) -0.08 -0.04 -0.06 -0.01

Departure Headway (s) 4.9 5.0 4.6 4.5

Degree Utilization, x 0.15 0.08 0.17 0.35

Capacity (veh/h) 673 649 740 767

Control Delay (s) 8.7 8.4 8.6 9.9

Approach Delay (s) 8.7 8.4 8.6 9.9

Approach LOS A A A A

Intersection Summary

Delay 9.2

HCM Level of Service A

Intersection Capacity Utilization 28.7% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 43 131 31 69 47 29 16 422 50 47 1603 41

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.98 1.00 1.00 0.91

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.94 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1758 1741 1765 1680 1770 3421 1547 1770 3421 1438

Flt Permitted 0.60 1.00 0.44 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1116 1741 809 1680 1770 3421 1547 1770 3421 1438

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 47 142 34 75 51 32 17 459 54 51 1742 45

RTOR Reduction (vph) 0 7 0 0 17 0 0 0 21 0 0 16

Lane Group Flow (vph) 47 169 0 75 66 0 17 459 33 51 1742 29

Confl. Peds. (#/hr) 9 6 6 9 21 1 1 21

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 28.3 20.3 24.3 18.3 2.4 86.5 86.5 7.2 91.3 91.3

Effective Green, g (s) 28.3 20.3 24.3 18.3 2.4 86.5 86.5 7.2 91.3 91.3

Actuated g/C Ratio 0.20 0.15 0.17 0.13 0.02 0.62 0.62 0.05 0.65 0.65

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 3.5 3.0 3.5 2.0 4.0 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 262 252 181 220 30 2114 956 91 2231 938

v/s Ratio Prot 0.01 c0.10 c0.02 0.04 0.01 0.13 c0.03 c0.51

v/s Ratio Perm 0.03 0.05 0.02 0.02

v/c Ratio 0.18 0.67 0.41 0.30 0.57 0.22 0.03 0.56 0.78 0.03

Uniform Delay, d1 45.8 56.7 50.1 55.0 68.3 11.8 10.4 64.9 17.3 8.6

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.20 0.33 0.14

Incremental Delay, d2 0.1 7.1 1.5 0.9 13.8 0.2 0.1 6.7 2.0 0.0

Delay (s) 45.9 63.8 51.6 55.9 82.1 12.0 10.5 84.6 7.8 1.2

Level of Service D E D E F B B F A A

Approach Delay (s) 60.0 53.9 14.1 9.7

Approach LOS E D B A

Intersection Summary

HCM Average Control Delay 17.2 HCM Level of Service B

HCM Volume to Capacity ratio 0.72

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 75.5% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

53: NW 195th St & 8th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 18 Synchro 7 -  Report

David Evans and Associates, Inc. Page 55

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 0 3 41 0 35 0 166 106 58 356 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 0 3 45 0 38 0 180 115 63 387 0

Pedestrians 4 4

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 793 813 395 758 755 238 391 296

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 793 813 395 758 755 238 391 296

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 100 99 86 100 95 100 95

cM capacity (veh/h) 279 296 650 308 320 801 1164 1266

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 4 83 296 450

Volume Left 1 45 0 63

Volume Right 3 38 115 0

cSH 488 429 1164 1266

Volume to Capacity 0.01 0.19 0.00 0.05

Queue Length 95th (ft) 1 18 0 4

Control Delay (s) 12.4 15.4 0.0 1.6

Lane LOS B C A

Approach Delay (s) 12.4 15.4 0.0 1.6

Approach LOS B C

Intersection Summary

Average Delay 2.4

Intersection Capacity Utilization 55.9% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 42 91 51 46 47 27 19 111 21 88 212 20

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 46 99 55 50 51 29 21 121 23 96 230 22

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 200 130 164 348

Volume Left (vph) 46 50 21 96

Volume Right (vph) 55 29 23 22

Hadj (s) -0.09 -0.02 -0.02 0.05

Departure Headway (s) 5.4 5.6 5.4 5.2

Degree Utilization, x 0.30 0.20 0.24 0.50

Capacity (veh/h) 605 571 607 663

Control Delay (s) 10.7 10.0 10.1 13.1

Approach Delay (s) 10.7 10.0 10.1 13.1

Approach LOS B B B B

Intersection Summary

Delay 11.5

HCM Level of Service B

Intersection Capacity Utilization 48.5% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 85 67 97 48 74 10 63 111 8 13 310 82

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 92 73 105 52 80 11 68 121 9 14 337 89

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 271 143 198 440

Volume Left (vph) 92 52 68 14

Volume Right (vph) 105 11 9 89

Hadj (s) -0.13 0.06 0.08 -0.08

Departure Headway (s) 5.9 6.4 6.1 5.5

Degree Utilization, x 0.45 0.26 0.34 0.67

Capacity (veh/h) 545 478 529 626

Control Delay (s) 13.7 11.6 12.1 19.2

Approach Delay (s) 13.7 11.6 12.1 19.2

Approach LOS B B B C

Intersection Summary

Delay 15.4

HCM Level of Service C

Intersection Capacity Utilization 61.9% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 19 10 6 27 18 20 5 378 9 21 1610 37

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 12 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 1.00 0.94 1.00 1.00 0.92

Flpb, ped/bikes 0.99 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.94 1.00 0.92 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1753 1680 1748 1697 1770 3421 1494 1770 3421 1461

Flt Permitted 0.73 1.00 0.75 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1347 1680 1372 1697 1770 3421 1494 1770 3421 1461

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 21 11 7 29 20 22 5 411 10 23 1750 40

RTOR Reduction (vph) 0 6 0 0 20 0 0 0 2 0 0 4

Lane Group Flow (vph) 21 12 0 29 22 0 5 411 8 23 1750 36

Confl. Peds. (#/hr) 7 8 8 7 15 9 9 15

Turn Type Perm Perm Prot Perm Prot Perm

Protected Phases 4 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 13.5 13.5 13.5 13.5 1.2 107.9 107.9 3.6 110.3 110.3

Effective Green, g (s) 13.5 13.5 13.5 13.5 1.2 107.9 107.9 3.6 110.3 110.3

Actuated g/C Ratio 0.10 0.10 0.10 0.10 0.01 0.77 0.77 0.03 0.79 0.79

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 4.0 4.0 2.0 4.0 4.0

Lane Grp Cap (vph) 130 162 132 164 15 2637 1151 46 2695 1151

v/s Ratio Prot 0.01 0.01 0.00 0.12 c0.01 c0.51

v/s Ratio Perm 0.02 c0.02 0.01 0.02

v/c Ratio 0.16 0.07 0.22 0.13 0.33 0.16 0.01 0.50 0.65 0.03

Uniform Delay, d1 58.1 57.6 58.4 57.9 69.0 4.2 3.7 67.3 6.5 3.2

Progression Factor 1.00 1.00 1.00 1.00 0.90 0.57 0.40 1.00 1.00 1.00

Incremental Delay, d2 0.2 0.1 0.3 0.1 4.6 0.1 0.0 3.1 1.2 0.0

Delay (s) 58.3 57.6 58.7 58.0 66.8 2.5 1.5 70.4 7.7 3.3

Level of Service E E E E E A A E A A

Approach Delay (s) 58.0 58.3 3.2 8.4

Approach LOS E E A A

Intersection Summary

HCM Average Control Delay 9.8 HCM Level of Service A

HCM Volume to Capacity ratio 0.59

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 64.5% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 22 198 153 94 222 49 51 88 46 44 312 42

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 10 10 11 10 10 11 12 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.98 1.00 0.99 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.93 1.00 0.97 1.00 0.95 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1707 1575 1708 1683 1710 1751 1705 1824

Flt Permitted 0.56 1.00 0.37 1.00 0.24 1.00 0.66 1.00

Satd. Flow (perm) 997 1575 666 1683 431 1751 1192 1824

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 24 215 166 102 241 53 55 96 50 48 339 46

RTOR Reduction (vph) 0 36 0 0 10 0 0 27 0 0 7 0

Lane Group Flow (vph) 24 345 0 102 284 0 55 119 0 48 378 0

Confl. Peds. (#/hr) 3 4 4 3 1 3 3 1

Confl. Bikes (#/hr) 6 3 1

Bus Blockages (#/hr) 0 4 0 0 0 0 0 0 0 0 0 0

Turn Type pm+pt pm+pt pm+pt pm+pt

Protected Phases 5 2 1 6 7 4 3 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 28.3 26.3 32.3 28.3 19.7 16.7 19.7 16.7

Effective Green, g (s) 28.3 26.3 32.3 28.3 19.7 16.7 19.7 16.7

Actuated g/C Ratio 0.40 0.38 0.46 0.40 0.28 0.24 0.28 0.24

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 423 592 367 680 176 418 357 435

v/s Ratio Prot 0.00 c0.22 c0.02 0.17 c0.01 0.07 0.01 c0.21

v/s Ratio Perm 0.02 0.11 0.07 0.03

v/c Ratio 0.06 0.58 0.28 0.42 0.31 0.28 0.13 0.87

Uniform Delay, d1 12.6 17.5 11.4 14.9 19.4 21.8 18.6 25.6

Progression Factor 1.09 1.18 1.00 1.00 0.96 1.13 1.00 1.00

Incremental Delay, d2 0.0 4.1 0.2 1.9 0.4 0.1 0.1 16.2

Delay (s) 13.8 24.7 11.6 16.8 18.9 24.8 18.7 41.8

Level of Service B C B B B C B D

Approach Delay (s) 24.0 15.5 23.2 39.2

Approach LOS C B C D

Intersection Summary

HCM Average Control Delay 26.1 HCM Level of Service C

HCM Volume to Capacity ratio 0.64

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 65.0% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 1 0 0 183 2 71 0 143 113 209 333 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 0 0 199 2 77 0 155 123 227 362 0

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 1 278 278 589

Volume Left (vph) 1 199 0 227

Volume Right (vph) 0 77 123 0

Hadj (s) 0.23 0.01 -0.23 0.11

Departure Headway (s) 7.3 6.2 5.5 5.4

Degree Utilization, x 0.00 0.48 0.43 0.88

Capacity (veh/h) 435 552 609 589

Control Delay (s) 10.3 14.8 12.5 35.0

Approach Delay (s) 10.3 14.8 12.5 35.0

Approach LOS B B B E

Intersection Summary

Delay 24.6

HCM Level of Service C

Intersection Capacity Utilization 67.1% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 28 41 0 3 75 23 0 8 1 100 16 64

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 30 45 0 3 82 25 0 9 1 109 17 70

Pedestrians 1 4 2 1

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 0 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1279

pX, platoon unblocked

vC, conflicting volume 108 47 287 221 51 216 209 96

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 108 47 287 221 51 216 209 96

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 98 100 100 99 100 85 97 93

cM capacity (veh/h) 1482 1558 592 660 1012 715 671 959

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 75 110 10 196

Volume Left 30 3 0 109

Volume Right 0 25 1 70

cSH 1482 1558 687 781

Volume to Capacity 0.02 0.00 0.01 0.25

Queue Length 95th (ft) 2 0 1 25

Control Delay (s) 3.1 0.2 10.3 11.1

Lane LOS A A B B

Approach Delay (s) 3.1 0.2 10.3 11.1

Approach LOS B B

Intersection Summary

Average Delay 6.5

Intersection Capacity Utilization 34.2% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 21 12 112 16 11 12 13 626 6 2 1739 55

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 12 12 12 12 12

Total Lost time (s) 4.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.98 1.00 0.99 1.00 1.00 0.96 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.86 1.00 0.92 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1588 1378 1589 1481 1593 3185 1366 1593 3185 1377

Flt Permitted 0.64 1.00 0.47 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1066 1378 778 1481 1593 3185 1366 1593 3185 1377

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 23 13 122 17 12 13 14 680 7 2 1890 60

RTOR Reduction (vph) 0 113 0 0 12 0 0 0 2 0 0 11

Lane Group Flow (vph) 23 22 0 17 13 0 14 680 5 2 1890 49

Confl. Peds. (#/hr) 3 4 4 3 3 5 5 3

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 14.2 10.0 11.4 8.6 2.4 107.1 107.1 1.1 105.8 105.8

Effective Green, g (s) 14.2 10.0 11.4 8.6 2.4 107.1 107.1 1.1 105.8 105.8

Actuated g/C Ratio 0.10 0.07 0.08 0.06 0.02 0.76 0.76 0.01 0.76 0.76

Clearance Time (s) 4.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 2.0 3.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 124 98 80 91 27 2437 1045 13 2407 1041

v/s Ratio Prot c0.01 c0.02 0.00 0.01 c0.01 0.21 0.00 c0.59

v/s Ratio Perm 0.01 0.01 0.00 0.04

v/c Ratio 0.19 0.22 0.21 0.14 0.52 0.28 0.01 0.15 0.79 0.05

Uniform Delay, d1 57.4 61.3 59.8 62.2 68.2 4.9 3.9 69.0 10.3 4.3

Progression Factor 1.00 1.00 1.00 1.00 0.99 0.38 0.27 1.16 0.22 0.01

Incremental Delay, d2 0.7 0.4 1.3 0.3 6.6 0.3 0.0 0.9 1.2 0.0

Delay (s) 58.1 61.7 61.1 62.5 73.8 2.2 1.1 81.2 3.5 0.1

Level of Service E E E E E A A F A A

Approach Delay (s) 61.2 61.9 3.6 3.4

Approach LOS E E A A

Intersection Summary

HCM Average Control Delay 7.5 HCM Level of Service A

HCM Volume to Capacity ratio 0.69

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 14.0

Intersection Capacity Utilization 77.3% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 37 522 32 55 263 1 17 16 23 25 56 43

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 10 11 11 12 10 10 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 1.00 1.00 0.91 1.00 0.93

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1767 3357 1699 3419 1650 1569 1764 1731

Flt Permitted 0.58 1.00 0.42 1.00 0.69 1.00 0.73 1.00

Satd. Flow (perm) 1071 3357 759 3419 1194 1569 1355 1731

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 40 567 35 60 286 1 18 17 25 27 61 47

RTOR Reduction (vph) 0 3 0 0 0 0 0 22 0 0 42 0

Lane Group Flow (vph) 40 599 0 60 287 0 18 20 0 27 66 0

Confl. Peds. (#/hr) 1 7 7 1 1 3 3 1

Bus Blockages (#/hr) 0 4 0 0 0 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 6 4 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 52.9 52.9 52.9 52.9 7.1 7.1 7.1 7.1

Effective Green, g (s) 52.9 52.9 52.9 52.9 7.1 7.1 7.1 7.1

Actuated g/C Ratio 0.76 0.76 0.76 0.76 0.10 0.10 0.10 0.10

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 809 2537 574 2584 121 159 137 176

v/s Ratio Prot c0.18 0.08 0.01 c0.04

v/s Ratio Perm 0.04 0.08 0.02 0.02

v/c Ratio 0.05 0.24 0.10 0.11 0.15 0.12 0.20 0.37

Uniform Delay, d1 2.2 2.5 2.3 2.3 28.7 28.6 28.8 29.4

Progression Factor 1.27 1.34 1.16 1.14 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.2 0.3 0.1 0.6 0.3 0.7 1.3

Delay (s) 2.9 3.6 3.0 2.7 29.3 29.0 29.5 30.7

Level of Service A A A A C C C C

Approach Delay (s) 3.6 2.7 29.1 30.5

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 7.7 HCM Level of Service A

HCM Volume to Capacity ratio 0.25

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 40.5% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 11 310 17 51 354 8 18 4 49 6 0 4

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.92 1.00 1.00 1.00 0.90 0.99

Flpb, ped/bikes 0.98 1.00 1.00 0.96 1.00 0.98 1.00 0.95

Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85 0.95

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.96 1.00 0.97

Satd. Flow (prot) 1743 1801 1460 1704 1793 1699 1433 1616

Flt Permitted 0.53 1.00 1.00 0.56 1.00 0.94 1.00 0.84

Satd. Flow (perm) 971 1801 1460 1001 1793 1664 1433 1400

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 12 337 18 55 385 9 20 4 53 7 0 4

RTOR Reduction (vph) 0 0 4 0 0 0 0 0 50 0 4 0

Lane Group Flow (vph) 12 337 14 55 394 0 0 24 3 0 7 0

Confl. Peds. (#/hr) 12 27 27 12 16 35 35 16

Turn Type Perm Perm Perm Perm Perm Perm

Protected Phases 2 6 4 8

Permitted Phases 2 2 6 4 4 8

Actuated Green, G (s) 56.1 56.1 56.1 56.1 56.1 3.9 3.9 3.9

Effective Green, g (s) 56.1 56.1 56.1 56.1 56.1 3.9 3.9 3.9

Actuated g/C Ratio 0.80 0.80 0.80 0.80 0.80 0.06 0.06 0.06

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 778 1443 1170 802 1437 93 80 78

v/s Ratio Prot 0.19 c0.22

v/s Ratio Perm 0.01 0.01 0.05 c0.01 0.00 0.01

v/c Ratio 0.02 0.23 0.01 0.07 0.27 0.26 0.04 0.09

Uniform Delay, d1 1.4 1.7 1.4 1.5 1.8 31.7 31.3 31.4

Progression Factor 0.32 1.07 0.32 0.87 0.80 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.3 0.0 0.2 0.5 0.5 0.1 0.2

Delay (s) 0.5 2.2 0.5 1.4 1.9 32.2 31.3 31.6

Level of Service A A A A A C C C

Approach Delay (s) 2.0 1.8 31.6 31.6

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 4.8 HCM Level of Service A

HCM Volume to Capacity ratio 0.27

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 47.8% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 27 499 32 5 555 64 18 5 5 18 4 44

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.5 4.5

Lane Util. Factor 1.00 0.95 1.00 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.98

Flpb, ped/bikes 1.00 1.00 0.99 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.98 1.00 0.93 1.00 0.86

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1589 3042 1584 4338 1581 1489 1591 1371

Flt Permitted 0.37 1.00 0.43 1.00 0.87 1.00 0.78 1.00

Satd. Flow (perm) 626 3042 725 4338 1447 1489 1314 1371

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 29 542 35 5 603 70 20 5 5 20 4 48

RTOR Reduction (vph) 0 3 0 0 9 0 0 5 0 0 45 0

Lane Group Flow (vph) 29 574 0 5 664 0 20 5 0 20 7 0

Confl. Peds. (#/hr) 7 13 13 7 10 1 1 10

Turn Type pm+pt pm+pt Perm Perm

Protected Phases 5 2 1 6 4 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 51.7 49.2 49.1 47.9 4.6 4.6 5.1 5.1

Effective Green, g (s) 51.7 49.2 49.1 47.9 4.6 4.6 5.1 5.1

Actuated g/C Ratio 0.74 0.70 0.70 0.68 0.07 0.07 0.07 0.07

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.5 4.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 497 2138 523 2968 95 98 96 100

v/s Ratio Prot c0.00 c0.19 0.00 0.15 0.00 0.01

v/s Ratio Perm 0.04 0.01 0.01 c0.02

v/c Ratio 0.06 0.27 0.01 0.22 0.21 0.05 0.21 0.07

Uniform Delay, d1 2.4 3.8 3.1 4.1 31.0 30.7 30.5 30.3

Progression Factor 1.18 1.72 0.33 0.28 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.3 0.0 0.2 1.1 0.2 1.1 0.3

Delay (s) 2.9 6.8 1.0 1.3 32.1 30.9 31.6 30.6

Level of Service A A A A C C C C

Approach Delay (s) 6.6 1.3 31.7 30.9

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 5.9 HCM Level of Service A

HCM Volume to Capacity ratio 0.24

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 9.5

Intersection Capacity Utilization 44.7% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 0 0 0 25 10 0

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 0 0 27 11 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 38 11 11

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 38 11 11

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 100 100

cM capacity (veh/h) 974 1070 1608

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 0 27 11

Volume Left 0 0 0

Volume Right 0 0 0

cSH 1700 1608 1700

Volume to Capacity 0.00 0.00 0.01

Queue Length 95th (ft) 0 0 0

Control Delay (s) 0.0 0.0 0.0

Lane LOS A

Approach Delay (s) 0.0 0.0 0.0

Approach LOS A

Intersection Summary

Average Delay 0.0

Intersection Capacity Utilization 6.7% ICU Level of Service A

Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 4 70 1 2 28 4

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 4 76 1 2 30 4

Pedestrians 2 1

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 70 4 5

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 70 4 5

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 93 98

cM capacity (veh/h) 914 1077 1613

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 80 3 35

Volume Left 4 0 30

Volume Right 76 2 0

cSH 1067 1700 1613

Volume to Capacity 0.08 0.00 0.02

Queue Length 95th (ft) 6 0 1

Control Delay (s) 8.6 0.0 6.4

Lane LOS A A

Approach Delay (s) 8.6 0.0 6.4

Approach LOS A

Intersection Summary

Average Delay 7.7

Intersection Capacity Utilization 19.6% ICU Level of Service A

Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 2 2 3 10 19 0

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 2 3 11 21 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 50 9 14

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 50 9 14

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 100 99

cM capacity (veh/h) 947 1073 1604

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 4 14 21

Volume Left 2 0 21

Volume Right 2 11 0

cSH 1006 1700 1604

Volume to Capacity 0.00 0.01 0.01

Queue Length 95th (ft) 0 0 1

Control Delay (s) 8.6 0.0 7.3

Lane LOS A A

Approach Delay (s) 8.6 0.0 7.3

Approach LOS A

Intersection Summary

Average Delay 4.8

Intersection Capacity Utilization 17.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 45 0 7 77 4 0 0 44 17 1 0

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 49 0 8 84 4 0 0 48 18 1 0

Pedestrians 4 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 88 51 153 156 55 204 154 86

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 88 51 153 156 55 204 154 86

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 100 100 100 95 97 100 100

cM capacity (veh/h) 1508 1553 808 730 1007 712 732 973

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total 50 8 88 48 20

Volume Left 1 8 0 0 18

Volume Right 0 0 4 48 0

cSH 1508 1553 1700 1007 713

Volume to Capacity 0.00 0.00 0.05 0.05 0.03

Queue Length 95th (ft) 0 0 0 4 2

Control Delay (s) 0.2 7.3 0.0 8.8 10.2

Lane LOS A A A B

Approach Delay (s) 0.2 0.6 8.8 10.2

Approach LOS A B

Intersection Summary

Average Delay 3.2

Intersection Capacity Utilization 18.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 5 138 0 21 94 58 3 9 66 239 3 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 5 150 0 23 102 63 3 10 72 260 3 0

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 80 75 74 114 85 263

Volume Left (vph) 5 0 23 0 3 260

Volume Right (vph) 0 0 0 63 72 0

Hadj (s) 0.07 0.03 0.19 -0.35 -0.47 0.23

Departure Headway (s) 5.7 5.7 5.8 5.3 4.7 5.1

Degree Utilization, x 0.13 0.12 0.12 0.17 0.11 0.37

Capacity (veh/h) 583 589 578 639 699 667

Control Delay (s) 8.4 8.3 8.4 8.1 8.3 11.1

Approach Delay (s) 8.3 8.2 8.3 11.1

Approach LOS A A A B

Intersection Summary

Delay 9.4

HCM Level of Service A

Intersection Capacity Utilization 42.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 9 434 0 0 198 24 0 0 0 68 0 28

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 10 472 0 0 215 26 0 0 0 74 0 30

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 216 472 629 708 236 485 721 122

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 216 472 629 708 236 485 721 122

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 99 100 100 100 100 84 100 97

cM capacity (veh/h) 1350 1086 352 355 766 462 349 906

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 246 236 108 134 0 104

Volume Left 10 0 0 0 0 74

Volume Right 0 0 0 26 0 30

cSH 1350 1700 1086 1700 1700 539

Volume to Capacity 0.01 0.14 0.00 0.08 0.00 0.19

Queue Length 95th (ft) 1 0 0 0 0 18

Control Delay (s) 0.4 0.0 0.0 0.0 0.0 13.3

Lane LOS A A B

Approach Delay (s) 0.2 0.0 0.0 13.3

Approach LOS A B

Intersection Summary

Average Delay 1.8

Intersection Capacity Utilization 30.6% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

6: N Richmond Beach Rd & 15th Drwy 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 19 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 2 468 25 22 196 2 27 1 32 1 1 3

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 509 27 24 213 2 29 1 35 1 1 3

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 257 282 130 109 65 5

Volume Left (vph) 2 0 24 0 29 1

Volume Right (vph) 0 27 0 2 35 3

Hadj (s) 0.04 -0.03 0.13 0.02 -0.20 -0.29

Departure Headway (s) 5.0 4.9 5.3 5.2 5.3 5.3

Degree Utilization, x 0.35 0.38 0.19 0.16 0.10 0.01

Capacity (veh/h) 715 724 654 667 624 603

Control Delay (s) 9.4 9.7 8.4 8.0 8.8 8.3

Approach Delay (s) 9.6 8.2 8.8 8.3

Approach LOS A A A A

Intersection Summary

Delay 9.1

HCM Level of Service A

Intersection Capacity Utilization 36.3% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 1 59 209 2 69 451

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 64 227 2 75 490

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1289

pX, platoon unblocked

vC, conflicting volume 624 116 230

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 624 116 230

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 93 94

cM capacity (veh/h) 393 914 1334

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2

Volume Total 65 151 78 238 327

Volume Left 1 0 0 75 0

Volume Right 64 0 2 0 0

cSH 894 1700 1700 1334 1700

Volume to Capacity 0.07 0.09 0.05 0.06 0.19

Queue Length 95th (ft) 6 0 0 4 0

Control Delay (s) 9.3 0.0 0.0 2.8 0.0

Lane LOS A A

Approach Delay (s) 9.3 0.0 1.2

Approach LOS A

Intersection Summary

Average Delay 1.5

Intersection Capacity Utilization 34.3% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis
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Point Wells 5:00 pm 3/19/2014 Alt 19 Synchro 7 -  Report
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Movement EBL EBT EBR EBR2 WBL2 WBL WBT WBR NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 12 364 42 2 20 13 163 48 2 22 63 22

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 12 12 12 11 11 10 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.97 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1711 3471 1711 3165 1711 1722

Flt Permitted 0.61 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1097 3471 1711 3165 1711 1722

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 13 396 46 2 22 14 177 52 2 24 68 24

RTOR Reduction (vph) 0 0 0 0 0 0 13 0 0 0 10 0

Lane Group Flow (vph) 13 444 0 0 0 36 216 0 0 26 82 0

Confl. Peds. (#/hr) 2 2 3

Confl. Bikes (#/hr) 1 1

Bus Blockages (#/hr) 0 0 0 0 0 0 4 0 0 0 0 0

Turn Type Perm Prot Prot Split Split

Protected Phases 2 1 1 6 4 4 4

Permitted Phases 2

Actuated Green, G (s) 71.2 71.2 6.5 82.7 11.5 11.5

Effective Green, g (s) 71.2 71.2 6.5 82.7 11.5 11.5

Actuated g/C Ratio 0.51 0.51 0.05 0.59 0.08 0.08

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.5 2.0 2.0 2.5 2.5

Lane Grp Cap (vph) 558 1765 79 1870 141 141

v/s Ratio Prot c0.13 c0.02 0.07 0.02 c0.05

v/s Ratio Perm 0.01

v/c Ratio 0.02 0.25 0.46 0.12 0.18 0.58

Uniform Delay, d1 17.1 19.4 65.0 12.6 59.9 61.9

Progression Factor 1.00 1.00 0.90 0.75 1.00 1.00

Incremental Delay, d2 0.1 0.3 1.5 0.1 0.5 5.0

Delay (s) 17.2 19.7 59.8 9.5 60.3 66.9

Level of Service B B E A E E

Approach Delay (s) 19.7 16.4 65.4

Approach LOS B B E

Intersection Summary

HCM Average Control Delay 38.5 HCM Level of Service D

HCM Volume to Capacity ratio 0.40

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 25.0

Intersection Capacity Utilization 59.3% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
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Point Wells 5:00 pm 3/19/2014 Alt 19 Synchro 7 -  Report
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Movement SBL SBT SBR SBR2 NEL NER NER2

Lane Configurations

Volume (vph) 137 126 9 20 23 26 2

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 12 12 12

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 0.97 0.93

Flt Protected 0.95 1.00 0.98

Satd. Flow (prot) 1711 1730 1630

Flt Permitted 0.95 1.00 0.98

Satd. Flow (perm) 1711 1730 1630

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 149 137 10 22 25 28 2

RTOR Reduction (vph) 0 4 0 0 0 0 0

Lane Group Flow (vph) 149 165 0 0 55 0 0

Confl. Peds. (#/hr) 3 3 2

Confl. Bikes (#/hr) 1 1

Bus Blockages (#/hr) 0 2 0 0 0 0 0

Turn Type Split

Protected Phases 7 7 3

Permitted Phases

Actuated Green, G (s) 17.7 17.7 8.1

Effective Green, g (s) 17.7 17.7 8.1

Actuated g/C Ratio 0.13 0.13 0.06

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0

Lane Grp Cap (vph) 216 219 94

v/s Ratio Prot 0.09 c0.10 c0.03

v/s Ratio Perm

v/c Ratio 0.69 0.75 0.59

Uniform Delay, d1 58.5 59.0 64.3

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 7.1 12.1 5.9

Delay (s) 65.6 71.2 70.2

Level of Service E E E

Approach Delay (s) 68.6 70.2

Approach LOS E E

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 18 563 3 10 264 38 9 22 17 96 14 29

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 11 11 10 10 11 10 10 10

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 0.98

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.94 1.00 0.90

Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 3385 3316 1637 1616 1645 1537

Flt Permitted 0.94 0.94 0.73 1.00 0.73 1.00

Satd. Flow (perm) 3188 3109 1252 1616 1264 1537

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 20 612 3 11 287 41 10 24 18 104 15 32

RTOR Reduction (vph) 0 0 0 0 9 0 0 15 0 0 0 0

Lane Group Flow (vph) 0 635 0 0 330 0 10 27 0 104 47 0

Confl. Peds. (#/hr) 2 7 7 2 7 3 3 7

Confl. Bikes (#/hr) 1 1 1

Bus Blockages (#/hr) 0 4 0 0 4 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 50.2 50.2 9.8 9.8 9.8 9.8

Effective Green, g (s) 50.2 50.2 9.8 9.8 9.8 9.8

Actuated g/C Ratio 0.72 0.72 0.14 0.14 0.14 0.14

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 2286 2230 175 226 177 215

v/s Ratio Prot 0.02 0.03

v/s Ratio Perm c0.20 0.11 0.01 c0.08

v/c Ratio 0.28 0.15 0.06 0.12 0.59 0.22

Uniform Delay, d1 3.5 3.1 26.1 26.3 28.2 26.7

Progression Factor 0.78 0.94 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.3 0.1 0.1 0.2 4.9 0.5

Delay (s) 3.0 3.1 26.2 26.6 33.1 27.2

Level of Service A A C C C C

Approach Delay (s) 3.0 3.1 26.5 31.3

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 7.7 HCM Level of Service A

HCM Volume to Capacity ratio 0.33

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 49.3% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 477 215 42 231 77 78

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 11 11 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 1.00 0.95 0.97

Frpb, ped/bikes 0.99 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.95 1.00 1.00 0.92

Flt Protected 1.00 0.95 1.00 0.98

Satd. Flow (prot) 3236 1770 3421 3218

Flt Permitted 1.00 0.95 1.00 0.98

Satd. Flow (perm) 3236 1770 3421 3218

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 518 234 46 251 84 85

RTOR Reduction (vph) 51 0 0 0 74 0

Lane Group Flow (vph) 701 0 46 251 95 0

Confl. Peds. (#/hr) 2 2

Confl. Bikes (#/hr) 2 2

Turn Type Prot

Protected Phases 2 1 6 4

Permitted Phases

Actuated Green, G (s) 41.8 4.4 51.2 8.8

Effective Green, g (s) 41.8 4.4 51.2 8.8

Actuated g/C Ratio 0.60 0.06 0.73 0.13

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1932 111 2502 405

v/s Ratio Prot c0.22 c0.03 0.07 c0.03

v/s Ratio Perm

v/c Ratio 0.36 0.41 0.10 0.23

Uniform Delay, d1 7.3 31.6 2.7 27.6

Progression Factor 0.78 1.15 0.37 1.00

Incremental Delay, d2 0.5 0.9 0.1 0.1

Delay (s) 6.2 37.2 1.1 27.7

Level of Service A D A C

Approach Delay (s) 6.2 6.7 27.7

Approach LOS A A C

Intersection Summary

HCM Average Control Delay 9.3 HCM Level of Service A

HCM Volume to Capacity ratio 0.35

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 41.5% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 21 449 83 21 208 22 45 68 20 42 143 20

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 12 11 11 11 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.99 1.00 0.97 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1711 3326 1770 3337 1711 1729 1711 1763

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1711 3326 1770 3337 1711 1729 1711 1763

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 23 488 90 23 226 24 49 74 22 46 155 22

RTOR Reduction (vph) 0 7 0 0 4 0 0 9 0 0 0 0

Lane Group Flow (vph) 23 571 0 23 246 0 49 87 0 46 177 0

Confl. Peds. (#/hr) 1 2 2 1 1 5 5 1

Confl. Bikes (#/hr) 2 1 4

Bus Blockages (#/hr) 0 0 0 0 4 0 0 0 0 0 0 0

Turn Type Prot Prot Split Split

Protected Phases 1 6 5 2 3 3 4 4

Permitted Phases

Actuated Green, G (s) 4.8 85.4 4.7 85.3 11.4 11.4 18.5 18.5

Effective Green, g (s) 4.8 85.4 4.7 85.3 11.4 11.4 18.5 18.5

Actuated g/C Ratio 0.03 0.61 0.03 0.61 0.08 0.08 0.13 0.13

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.0 2.5 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 59 2029 59 2033 139 141 226 233

v/s Ratio Prot c0.01 c0.17 0.01 0.07 0.03 c0.05 0.03 c0.10

v/s Ratio Perm

v/c Ratio 0.39 0.28 0.39 0.12 0.35 0.62 0.20 0.76

Uniform Delay, d1 66.2 12.9 66.2 11.5 60.8 62.2 54.2 58.6

Progression Factor 1.00 0.66 0.76 1.02 0.75 0.74 1.00 1.00

Incremental Delay, d2 3.0 0.3 3.1 0.1 0.6 5.5 0.2 11.9

Delay (s) 69.4 8.8 53.1 11.9 46.3 51.5 54.3 70.5

Level of Service E A D B D D D E

Approach Delay (s) 11.1 15.4 49.8 67.2

Approach LOS B B D E

Intersection Summary

HCM Average Control Delay 26.6 HCM Level of Service C

HCM Volume to Capacity ratio 0.38

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 43.2% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 2 4 4 68 3 4 1 126 75 8 292 1

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 4 4 74 3 4 1 137 82 9 317 1

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 521 556 318 522 516 178 318 218

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 521 556 318 522 516 178 318 218

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 99 99 84 99 99 100 99

cM capacity (veh/h) 458 436 723 457 460 865 1242 1351

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 11 82 220 327

Volume Left 2 74 1 9

Volume Right 4 4 82 1

cSH 524 469 1242 1351

Volume to Capacity 0.02 0.17 0.00 0.01

Queue Length 95th (ft) 2 16 0 0

Control Delay (s) 12.0 14.3 0.0 0.3

Lane LOS B B A A

Approach Delay (s) 12.0 14.3 0.0 0.3

Approach LOS B B

Intersection Summary

Average Delay 2.2

Intersection Capacity Utilization 38.6% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 2 99 58 176 330 2

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 108 63 191 359 2

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 677 360 361

vC1, stage 1 conf vol 360

vC2, stage 2 conf vol 317

vCu, unblocked vol 677 360 361

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s) 5.4

tF (s) 3.5 3.3 2.2

p0 queue free % 100 84 95

cM capacity (veh/h) 586 685 1198

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 110 254 361

Volume Left 2 63 0

Volume Right 108 0 2

cSH 682 1198 1700

Volume to Capacity 0.16 0.05 0.21

Queue Length 95th (ft) 14 4 0

Control Delay (s) 11.3 2.4 0.0

Lane LOS B A

Approach Delay (s) 11.3 2.4 0.0

Approach LOS B

Intersection Summary

Average Delay 2.5

Intersection Capacity Utilization 46.2% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 8 386 163 65 196 9 94 6 48 15 2 3

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 9 420 177 71 213 10 102 7 52 16 2 3

Pedestrians 1 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 225 597 885 892 508 854 975 221

vC1, stage 1 conf vol 526 526 361 361

vC2, stage 2 conf vol 360 366 492 614

vCu, unblocked vol 225 597 885 892 508 854 975 221

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s) 6.1 5.5 6.1 5.5

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 99 93 77 99 91 96 99 100

cM capacity (veh/h) 1342 980 445 439 565 389 374 817

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 9 597 71 223 161 22

Volume Left 9 0 71 0 102 16

Volume Right 0 177 0 10 52 3

cSH 1342 1700 980 1700 478 420

Volume to Capacity 0.01 0.35 0.07 0.13 0.34 0.05

Queue Length 95th (ft) 0 0 6 0 37 4

Control Delay (s) 7.7 0.0 9.0 0.0 16.3 14.0

Lane LOS A A C B

Approach Delay (s) 0.1 2.2 16.3 14.0

Approach LOS C B

Intersection Summary

Average Delay 3.4

Intersection Capacity Utilization 52.9% ICU Level of Service A

Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 109 454 274 249 23 117

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 118 493 298 271 25 127

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 1257

pX, platoon unblocked

vC, conflicting volume 612 1233 365

vC1, stage 1 conf vol 365

vC2, stage 2 conf vol 867

vCu, unblocked vol 612 1233 365

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s) 5.4

tF (s) 2.2 3.5 3.3

p0 queue free % 69 91 81

cM capacity (veh/h) 967 270 680

Direction, Lane # EB 1 WB 1 WB 2 NB 1

Volume Total 612 298 271 152

Volume Left 0 298 0 25

Volume Right 493 0 0 127

cSH 1700 967 1700 544

Volume to Capacity 0.36 0.31 0.16 0.28

Queue Length 95th (ft) 0 33 0 28

Control Delay (s) 0.0 10.4 0.0 14.2

Lane LOS B B

Approach Delay (s) 0.0 5.4 14.2

Approach LOS B

Intersection Summary

Average Delay 3.9

Intersection Capacity Utilization 67.4% ICU Level of Service C

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

16: N 175th St & 6th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 19 Synchro 7 -  Report

David Evans and Associates, Inc. Page 17

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 11 76 32 53 343 9

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 12 83 35 58 373 10

Pedestrians 2

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 92 170 66

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 92 170 66

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 99 54 99

cM capacity (veh/h) 1502 814 997

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 95 92 383

Volume Left 12 0 373

Volume Right 0 58 10

cSH 1502 1700 817

Volume to Capacity 0.01 0.05 0.47

Queue Length 95th (ft) 1 0 63

Control Delay (s) 1.0 0.0 13.2

Lane LOS A B

Approach Delay (s) 1.0 0.0 13.2

Approach LOS B

Intersection Summary

Average Delay 9.0

Intersection Capacity Utilization 37.5% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

17: St Luke Pl N & Dayton Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 19 Synchro 7 -  Report

David Evans and Associates, Inc. Page 18

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 31 82 66 127 431 120

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 34 89 72 138 468 130

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 815 534 468

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 815 534 468

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 90 84 93

cM capacity (veh/h) 324 546 1093

Direction, Lane # EB 1 EB 2 NB 1 SB 1

Volume Total 34 89 210 599

Volume Left 34 0 72 0

Volume Right 0 89 0 130

cSH 324 546 1093 1700

Volume to Capacity 0.10 0.16 0.07 0.35

Queue Length 95th (ft) 9 14 5 0

Control Delay (s) 17.4 12.9 3.3 0.0

Lane LOS C B A

Approach Delay (s) 14.1 3.3 0.0

Approach LOS B

Intersection Summary

Average Delay 2.6

Intersection Capacity Utilization 53.6% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

18: N 175th St & Fremont Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 19 Synchro 7 -  Report

David Evans and Associates, Inc. Page 19

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 1 4 0 75 2 44 1 62 100 99 161 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 11 12 12 12 12 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 0.98 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.86 1.00 0.85 1.00

Flt Protected 0.99 0.95 1.00 1.00 1.00 0.98

Satd. Flow (prot) 1842 1707 1554 1861 1551 1823

Flt Permitted 0.98 0.75 1.00 1.00 1.00 0.85

Satd. Flow (perm) 1832 1356 1554 1854 1551 1571

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 1 4 0 82 2 48 1 67 109 108 175 1

RTOR Reduction (vph) 0 0 0 0 19 0 0 0 82 0 0 0

Lane Group Flow (vph) 0 5 0 82 31 0 0 68 27 0 284 0

Confl. Peds. (#/hr) 3 1 1 3 3 5 5 3

Confl. Bikes (#/hr) 1 2 5

Turn Type Perm Perm Perm Perm Perm

Protected Phases 2 2 5 5

Permitted Phases 2 2 5 5 5

Actuated Green, G (s) 42.6 42.6 42.6 17.4 17.4 17.4

Effective Green, g (s) 42.6 42.6 42.6 17.4 17.4 17.4

Actuated g/C Ratio 0.61 0.61 0.61 0.25 0.25 0.25

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1115 825 946 461 386 391

v/s Ratio Prot 0.02

v/s Ratio Perm 0.00 c0.06 0.04 0.02 c0.18

v/c Ratio 0.00 0.10 0.03 0.15 0.07 0.73

Uniform Delay, d1 5.4 5.7 5.5 20.5 20.1 24.1

Progression Factor 1.00 0.30 0.19 1.00 1.00 0.74

Incremental Delay, d2 0.0 0.2 0.1 0.1 0.0 5.4

Delay (s) 5.4 2.0 1.1 20.6 20.1 23.2

Level of Service A A A C C C

Approach Delay (s) 5.4 1.6 20.3 23.2

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 17.4 HCM Level of Service B

HCM Volume to Capacity ratio 0.28

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 48.4% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

19: N 175th St & Meridian Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 19 Synchro 7 -  Report

David Evans and Associates, Inc. Page 20

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 22 456 31 97 447 119 22 92 113 312 263 38

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 11 12 11 12 11 10 11 12 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 0.91 0.91

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.93 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.97 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 0.99

Satd. Flow (prot) 1770 3378 1770 3278 1711 1739 1426 1610 3185

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 0.99

Satd. Flow (perm) 1770 3378 1770 3278 1711 1739 1426 1610 3185

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 24 496 34 105 486 129 24 100 123 339 286 41

RTOR Reduction (vph) 0 3 0 0 12 0 0 0 109 0 6 0

Lane Group Flow (vph) 24 527 0 105 603 0 24 100 14 220 440 0

Confl. Peds. (#/hr) 10 18 18 10 2 26 26 2

Confl. Bikes (#/hr) 1 3 1

Turn Type Prot Prot Split Perm Split

Protected Phases 5 2 1 6 4 4 3 3

Permitted Phases 4

Actuated Green, G (s) 4.3 66.2 12.7 74.6 16.1 16.1 16.1 25.0 25.0

Effective Green, g (s) 4.3 66.2 12.7 74.6 16.1 16.1 16.1 25.0 25.0

Actuated g/C Ratio 0.03 0.47 0.09 0.53 0.12 0.12 0.12 0.18 0.18

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 54 1597 161 1747 197 200 164 288 569

v/s Ratio Prot 0.01 0.16 c0.06 c0.18 0.01 c0.06 0.14 c0.14

v/s Ratio Perm 0.01

v/c Ratio 0.44 0.33 0.65 0.35 0.12 0.50 0.09 0.76 0.77

Uniform Delay, d1 66.7 23.1 61.5 18.7 55.6 58.2 55.4 54.7 54.8

Progression Factor 1.47 0.20 1.39 0.42 1.00 1.00 1.00 0.90 0.90

Incremental Delay, d2 2.1 0.5 5.0 0.4 0.1 0.7 0.1 8.5 4.9

Delay (s) 100.3 5.1 90.3 8.2 55.7 58.9 55.5 57.9 54.4

Level of Service F A F A E E E E D

Approach Delay (s) 9.2 20.2 56.9 55.6

Approach LOS A C E E

Intersection Summary

HCM Average Control Delay 32.3 HCM Level of Service C

HCM Volume to Capacity ratio 0.48

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 57.1% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

20: Carlyle Hall Rd & Dayton Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 19 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 21 83 159 61 57 8 15 191 14 4 442 97

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 23 90 173 66 62 9 16 208 15 4 480 105

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 286 137 239 590

Volume Left (vph) 23 66 16 4

Volume Right (vph) 173 9 15 105

Hadj (s) -0.31 0.09 0.01 -0.07

Departure Headway (s) 6.5 7.3 6.6 5.8

Degree Utilization, x 0.52 0.28 0.44 0.96

Capacity (veh/h) 527 456 514 603

Control Delay (s) 16.2 13.2 14.6 49.9

Approach Delay (s) 16.2 13.2 14.6 49.9

Approach LOS C B B E

Intersection Summary

Delay 31.4

HCM Level of Service D

Intersection Capacity Utilization 61.5% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

21: N Innis Arden Wy & Greenwood Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 19 Synchro 7 -  Report

David Evans and Associates, Inc. Page 22

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 10 194 478 100 186 44

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 11 211 520 109 202 48

Pedestrians 4 5 2

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1380 235 254

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1380 235 254

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 89 74 60

cM capacity (veh/h) 95 798 1307

Direction, Lane # EB 1 EB 2 NB 1 SB 1

Volume Total 11 211 628 250

Volume Left 11 0 520 0

Volume Right 0 211 0 48

cSH 95 798 1307 1700

Volume to Capacity 0.11 0.26 0.40 0.15

Queue Length 95th (ft) 9 27 49 0

Control Delay (s) 47.5 11.1 8.6 0.0

Lane LOS E B A

Approach Delay (s) 12.9 8.6 0.0

Approach LOS B

Intersection Summary

Average Delay 7.5

Intersection Capacity Utilization 59.2% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

22: N 160th St & Greenwood Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 19 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 23 59 16 6 68 283 20 235 11 106 212 44

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 25 64 17 7 74 308 22 255 12 115 230 48

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 107 80 308 289 393

Volume Left (vph) 25 7 0 22 115

Volume Right (vph) 17 0 308 12 48

Hadj (s) -0.02 0.07 -0.67 0.02 0.02

Departure Headway (s) 7.0 6.9 6.1 6.2 6.0

Degree Utilization, x 0.21 0.15 0.52 0.50 0.66

Capacity (veh/h) 427 486 541 536 562

Control Delay (s) 11.8 9.9 14.5 15.3 19.7

Approach Delay (s) 11.8 13.6 15.3 19.7

Approach LOS B B C C

Intersection Summary

Delay 15.9

HCM Level of Service C

Intersection Capacity Utilization 56.4% ICU Level of Service B

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

23: N 160th St & Dayton Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 19 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 8 124 5 37 281 19 8 115 13 48 379 19

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 11 11 11 12 11 11 12 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98 1.00 1.00

Flpb, ped/bikes 0.99 1.00 0.97 1.00 1.00 1.00 1.00 0.99 1.00

Frt 1.00 0.99 1.00 0.99 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1757 1849 1658 1779 1766 1801 1502 1760 1785

Flt Permitted 0.35 1.00 0.67 1.00 0.47 1.00 1.00 0.68 1.00

Satd. Flow (perm) 648 1849 1166 1779 867 1801 1502 1254 1785

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 9 135 5 40 305 21 9 125 14 52 412 21

RTOR Reduction (vph) 0 2 0 0 5 0 0 0 6 0 2 0

Lane Group Flow (vph) 9 138 0 40 322 0 9 125 9 52 431 0

Confl. Peds. (#/hr) 7 18 18 7 2 5 5 2

Confl. Bikes (#/hr) 2 1

Turn Type Perm Perm Perm Perm Perm

Protected Phases 4 4 2 2

Permitted Phases 4 4 2 2 2

Actuated Green, G (s) 17.5 17.5 17.5 17.5 42.5 42.5 42.5 42.5 42.5

Effective Green, g (s) 17.5 17.5 17.5 17.5 42.5 42.5 42.5 42.5 42.5

Actuated g/C Ratio 0.25 0.25 0.25 0.25 0.61 0.61 0.61 0.61 0.61

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 162 462 292 445 526 1093 912 761 1084

v/s Ratio Prot 0.07 c0.18 0.07 c0.24

v/s Ratio Perm 0.01 0.03 0.01 0.01 0.04

v/c Ratio 0.06 0.30 0.14 0.72 0.02 0.11 0.01 0.07 0.40

Uniform Delay, d1 20.0 21.3 20.4 24.0 5.5 5.8 5.4 5.6 7.1

Progression Factor 1.00 1.00 0.55 0.66 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.1 0.1 4.2 0.1 0.2 0.0 0.2 1.1

Delay (s) 20.0 21.4 11.3 20.1 5.5 6.0 5.5 5.8 8.2

Level of Service C C B C A A A A A

Approach Delay (s) 21.3 19.1 5.9 8.0

Approach LOS C B A A

Intersection Summary

HCM Average Control Delay 13.0 HCM Level of Service B

HCM Volume to Capacity ratio 0.49

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 53.8% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

24: N 155th St & Westminster Way N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 19 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 2 38 7 128 40 8 14 4 208 3 332 20

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00 1.00 0.95 0.95 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.86 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 0.97 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 1676 1425 1513 1551 1393 1589 1362 1354 1593 3185 1392

Flt Permitted 0.95 1.00 1.00 0.95 0.97 1.00 0.54 1.00 1.00 0.68 1.00 1.00

Satd. Flow (perm) 1593 1676 1425 1513 1551 1393 897 1362 1354 1139 3185 1392

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 2 41 8 139 43 9 15 4 226 3 361 22

RTOR Reduction (vph) 0 0 8 0 0 0 0 28 29 0 0 6

Lane Group Flow (vph) 2 41 0 90 92 9 15 87 86 3 361 16

Confl. Peds. (#/hr) 5 5 1 1

Turn Type Split Perm Split Free Perm Prot Perm Perm

Protected Phases 8 8 7 7 2 2 6

Permitted Phases 8 Free 2 6 6

Actuated Green, G (s) 8.1 8.1 8.1 12.8 12.8 140.0 104.1 104.1 104.1 104.1 104.1 104.1

Effective Green, g (s) 8.1 8.1 8.1 12.8 12.8 140.0 104.1 104.1 104.1 104.1 104.1 104.1

Actuated g/C Ratio 0.06 0.06 0.06 0.09 0.09 1.00 0.74 0.74 0.74 0.74 0.74 0.74

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.5 3.5 3.5 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 92 97 82 138 142 1393 667 1013 1007 847 2368 1035

v/s Ratio Prot 0.00 c0.02 c0.06 0.06 0.06 0.06 c0.11

v/s Ratio Perm 0.00 0.01 0.02 0.00 0.01

v/c Ratio 0.02 0.42 0.01 0.65 0.65 0.01 0.02 0.09 0.08 0.00 0.15 0.02

Uniform Delay, d1 62.2 63.7 62.2 61.4 61.4 0.0 4.7 4.9 4.9 4.6 5.2 4.7

Progression Factor 1.00 1.00 1.00 0.42 0.43 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 3.5 0.0 8.0 7.3 0.0 0.1 0.2 0.2 0.0 0.1 0.0

Delay (s) 62.3 67.2 62.2 33.8 33.4 0.0 4.7 5.1 5.1 4.6 5.3 4.7

Level of Service E E E C C A A A A A A A

Approach Delay (s) 66.2 32.0 5.1 5.3

Approach LOS E C A A

Intersection Summary

HCM Average Control Delay 14.6 HCM Level of Service B

HCM Volume to Capacity ratio 0.22

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 40.9% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 236 179 4 189 99 110 6 394 158 183 933 293

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.96 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 1856 1764 1863 1583 1769 3373 1769 3376

Flt Permitted 0.46 1.00 0.33 1.00 1.00 0.19 1.00 0.31 1.00

Satd. Flow (perm) 865 1856 618 1863 1583 346 3373 583 3376

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 257 195 4 205 108 120 7 428 172 199 1014 318

RTOR Reduction (vph) 0 1 0 0 0 106 0 31 0 0 17 0

Lane Group Flow (vph) 257 198 0 205 108 14 7 569 0 199 1315 0

Confl. Peds. (#/hr) 9 9 6 1 1 6

Turn Type pm+pt pm+pt Perm pm+pt pm+pt

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 8 2 6

Actuated Green, G (s) 38.8 19.1 33.2 16.3 16.3 61.1 60.1 90.5 85.0

Effective Green, g (s) 38.8 19.1 33.2 16.3 16.3 61.1 60.1 90.5 85.0

Actuated g/C Ratio 0.28 0.14 0.24 0.12 0.12 0.44 0.43 0.65 0.61

Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 1.0 3.0 1.0 3.0

Lane Grp Cap (vph) 367 253 285 217 184 161 1448 596 2050

v/s Ratio Prot c0.10 c0.11 0.09 0.06 0.00 0.17 c0.06 c0.39

v/s Ratio Perm 0.10 0.08 0.01 0.02 0.15

v/c Ratio 0.70 0.78 0.72 0.50 0.08 0.04 0.39 0.33 0.64

Uniform Delay, d1 43.0 58.4 46.4 58.0 55.1 22.4 27.4 11.2 17.7

Progression Factor 1.00 1.00 0.49 0.61 1.09 1.00 1.00 1.00 1.00

Incremental Delay, d2 4.9 13.5 6.8 0.6 0.1 0.0 0.8 1.5 1.6

Delay (s) 47.8 72.0 29.6 36.3 60.1 22.5 28.2 12.7 19.2

Level of Service D E C D E C C B B

Approach Delay (s) 58.4 39.7 28.2 18.4

Approach LOS E D C B

Intersection Summary

HCM Average Control Delay 29.4 HCM Level of Service C

HCM Volume to Capacity ratio 0.69

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 76.4% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 265 521 65 2 842 195 275 259 302 31 126 270

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.1 5.5 5.5 5.5 5.1 5.1 5.5 5.1 5.1 5.5

Lane Util. Factor 1.00 0.95 1.00 0.95 0.91 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 1.00 0.99 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 0.97 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 1.00 0.95 0.99 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3539 1533 3439 1610 3343 1560 1770 1863 1583

Flt Permitted 0.11 1.00 1.00 0.95 0.95 0.99 1.00 0.95 1.00 1.00

Satd. Flow (perm) 214 3539 1533 3283 1610 3343 1560 1770 1863 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 288 566 71 2 915 212 299 282 328 34 137 293

RTOR Reduction (vph) 0 0 28 0 15 0 0 0 129 0 0 173

Lane Group Flow (vph) 288 566 43 0 1114 0 188 393 199 34 137 120

Confl. Peds. (#/hr) 5 5 2 2

Turn Type pm+pt Perm Perm Split custom Split custom

Protected Phases 5 2 6 4 4 3 3

Permitted Phases 2 2 6 2 6

Actuated Green, G (s) 74.7 74.3 74.3 50.1 19.6 19.6 74.3 13.1 13.1 50.1

Effective Green, g (s) 74.7 74.3 74.3 50.1 19.6 19.6 74.3 13.1 13.1 50.1

Actuated g/C Ratio 0.61 0.61 0.61 0.41 0.16 0.16 0.61 0.11 0.11 0.41

Clearance Time (s) 5.1 5.5 5.5 5.5 5.1 5.1 5.5 5.1 5.1 5.5

Vehicle Extension (s) 3.0 3.5 3.5 3.0 3.0 3.0 3.5 3.0 3.0 3.0

Lane Grp Cap (vph) 372 2143 928 1340 257 534 945 189 199 646

v/s Ratio Prot c0.12 0.16 0.12 c0.12 0.02 c0.07

v/s Ratio Perm 0.35 0.03 c0.34 0.13 0.08

v/c Ratio 0.77 0.26 0.05 0.83 0.73 0.74 0.21 0.18 0.69 0.19

Uniform Delay, d1 36.2 11.4 9.8 32.5 49.0 49.1 10.9 49.9 52.8 23.2

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 9.7 0.1 0.0 4.6 10.2 5.2 0.1 0.5 9.5 0.1

Delay (s) 45.9 11.4 9.8 37.1 59.3 54.3 11.1 50.4 62.3 23.4

Level of Service D B A D E D B D E C

Approach Delay (s) 22.0 37.1 39.7 36.9

Approach LOS C D D D

Intersection Summary

HCM Average Control Delay 33.7 HCM Level of Service C

HCM Volume to Capacity ratio 0.75

Actuated Cycle Length (s) 122.7 Sum of lost time (s) 15.7

Intersection Capacity Utilization 80.3% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Sign Control Stop Stop Stop

Volume (vph) 1 31 40 26 19 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 34 43 28 21 0

Direction, Lane # EB 1 NB 1 SB 1

Volume Total (vph) 35 72 21

Volume Left (vph) 1 43 0

Volume Right (vph) 34 0 0

Hadj (s) -0.54 0.16 0.03

Departure Headway (s) 3.6 4.1 4.1

Degree Utilization, x 0.03 0.08 0.02

Capacity (veh/h) 980 850 869

Control Delay (s) 6.7 7.5 7.2

Approach Delay (s) 6.7 7.5 7.2

Approach LOS A A A

Intersection Summary

Delay 7.2

HCM Level of Service A

Intersection Capacity Utilization 20.9% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 7 4 0 0 0 43 1 24 0 28 10 6

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 8 4 0 0 0 47 1 26 0 30 11 7

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 12 47 27 48

Volume Left (vph) 8 0 1 30

Volume Right (vph) 0 47 0 7

Hadj (s) 0.16 -0.57 0.04 0.08

Departure Headway (s) 4.3 3.5 4.1 4.1

Degree Utilization, x 0.01 0.05 0.03 0.05

Capacity (veh/h) 822 999 852 856

Control Delay (s) 7.3 6.7 7.2 7.4

Approach Delay (s) 7.3 6.7 7.2 7.4

Approach LOS A A A A

Intersection Summary

Delay 7.1

HCM Level of Service A

Intersection Capacity Utilization 23.1% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 0 2 2 0 7 0 65 0 22 35 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 0 2 2 0 8 0 71 0 24 38 0

Pedestrians 3

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 164 157 41 162 157 71 38 71

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 164 157 41 162 157 71 38 71

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 100 100 100 100 99 100 98

cM capacity (veh/h) 785 724 1027 790 724 992 1572 1530

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 3 10 71 62

Volume Left 1 2 0 24

Volume Right 2 8 0 0

cSH 931 939 1572 1530

Volume to Capacity 0.00 0.01 0.00 0.02

Queue Length 95th (ft) 0 1 0 1

Control Delay (s) 8.9 8.9 0.0 2.9

Lane LOS A A A

Approach Delay (s) 8.9 8.9 0.0 2.9

Approach LOS A A

Intersection Summary

Average Delay 2.0

Intersection Capacity Utilization 20.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 139 4 5 9 7 14 9 156 1 11 289 298

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 5.0 5.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.94 1.00 1.00 1.00 0.92

Flt Protected 0.95 0.99 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 1721 1755 3535 1770 3232

Flt Permitted 0.76 0.93 0.41 1.00 0.95 1.00

Satd. Flow (perm) 1409 1619 757 3535 1770 3232

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 151 4 5 10 8 15 10 170 1 12 314 324

RTOR Reduction (vph) 0 1 0 0 13 0 0 0 0 0 73 0

Lane Group Flow (vph) 0 159 0 0 20 0 10 171 0 12 565 0

Confl. Peds. (#/hr) 2 2 4 2 2 4

Turn Type Perm Perm Perm Prot

Protected Phases 8 8 6 5 5 6

Permitted Phases 8 8 6

Actuated Green, G (s) 22.9 22.9 95.2 95.2 8.9 108.1

Effective Green, g (s) 22.9 22.9 95.2 95.2 8.9 108.1

Actuated g/C Ratio 0.16 0.16 0.68 0.68 0.06 0.77

Clearance Time (s) 4.0 4.0 5.0 5.0 4.0

Vehicle Extension (s) 3.5 3.5 2.5 2.5 2.0

Lane Grp Cap (vph) 230 265 515 2404 113 2496

v/s Ratio Prot 0.05 0.01 c0.17

v/s Ratio Perm c0.11 0.01 0.01

v/c Ratio 0.69 0.08 0.02 0.07 0.11 0.23

Uniform Delay, d1 55.2 49.6 7.3 7.5 61.8 4.4

Progression Factor 1.00 1.00 0.82 0.81 1.34 0.42

Incremental Delay, d2 9.0 0.1 0.1 0.1 0.1 0.0

Delay (s) 64.2 49.7 6.0 6.2 83.0 1.9

Level of Service E D A A F A

Approach Delay (s) 64.2 49.7 6.2 3.4

Approach LOS E D A A

Intersection Summary

HCM Average Control Delay 14.9 HCM Level of Service B

HCM Volume to Capacity ratio 0.31

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 39.3% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 6 17 84 11 7 2 48 58 13 84 1

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 7 18 91 12 8 2 52 63 14 91 1

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 131

pX, platoon unblocked 0.99 0.99 0.99 0.99 0.99 0.99

vC, conflicting volume 222 240 93 231 209 84 92 115

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 207 225 93 216 193 67 92 99

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 99 98 87 98 99 100 99

cM capacity (veh/h) 721 659 963 706 686 985 1502 1477

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 25 111 117 107

Volume Left 0 91 2 14

Volume Right 18 8 63 1

cSH 860 718 1502 1477

Volume to Capacity 0.03 0.15 0.00 0.01

Queue Length 95th (ft) 2 14 0 1

Control Delay (s) 9.3 10.9 0.1 1.1

Lane LOS A B A A

Approach Delay (s) 9.3 10.9 0.1 1.1

Approach LOS A B

Intersection Summary

Average Delay 4.4

Intersection Capacity Utilization 30.9% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 11 4 4 3 4 10 13 69 6 8 45 23

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 12 4 4 3 4 11 14 75 7 9 49 25

Pedestrians 2

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 198 189 63 194 198 78 74 82

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 198 189 63 194 198 78 74 82

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 98 99 100 100 99 99 99 99

cM capacity (veh/h) 740 696 999 749 687 982 1526 1516

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 21 18 96 83

Volume Left 12 3 14 9

Volume Right 4 11 7 25

cSH 772 850 1526 1516

Volume to Capacity 0.03 0.02 0.01 0.01

Queue Length 95th (ft) 2 2 1 0

Control Delay (s) 9.8 9.3 1.2 0.8

Lane LOS A A A A

Approach Delay (s) 9.8 9.3 1.2 0.8

Approach LOS A A

Intersection Summary

Average Delay 2.5

Intersection Capacity Utilization 17.6% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 55 587 0 1 570 58 1 0 8 90 1 106

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.6 4.6 4.6 4.6 5.5 5.5 5.5

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.99 0.88 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1769 3539 1770 3483 1609 1768 1564

Flt Permitted 0.24 1.00 0.27 1.00 0.99 0.75 1.00

Satd. Flow (perm) 440 3539 499 3483 1600 1398 1564

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 60 638 0 1 620 63 1 0 9 98 1 115

RTOR Reduction (vph) 0 0 0 0 14 0 0 4 0 0 49 0

Lane Group Flow (vph) 60 638 0 1 669 0 0 6 0 98 67 0

Confl. Peds. (#/hr) 1 1 2 1 1 2

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 19.9 19.9 19.9 19.9 40.0 40.0 40.0

Effective Green, g (s) 19.9 19.9 19.9 19.9 40.0 40.0 40.0

Actuated g/C Ratio 0.28 0.28 0.28 0.28 0.57 0.57 0.57

Clearance Time (s) 4.6 4.6 4.6 4.6 5.5 5.5 5.5

Vehicle Extension (s) 3.5 3.5 3.5 3.5 4.0 4.0 4.0

Lane Grp Cap (vph) 125 1006 142 990 914 799 894

v/s Ratio Prot 0.18 c0.19 0.04

v/s Ratio Perm 0.14 0.00 0.00 c0.07

v/c Ratio 0.48 0.63 0.01 0.68 0.01 0.12 0.07

Uniform Delay, d1 20.8 21.9 18.0 22.2 6.5 6.9 6.7

Progression Factor 0.85 0.85 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 2.6 1.1 0.0 1.9 0.0 0.3 0.2

Delay (s) 20.4 19.6 18.0 24.1 6.5 7.2 6.9

Level of Service C B B C A A A

Approach Delay (s) 19.7 24.1 6.5 7.0

Approach LOS B C A A

Intersection Summary

HCM Average Control Delay 19.8 HCM Level of Service B

HCM Volume to Capacity ratio 0.31

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.1

Intersection Capacity Utilization 57.5% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 33 381 142 139 433 80 126 193 77 188 354 26

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.96 1.00 0.98 1.00 0.96 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 3383 1770 3456 1770 3388 1770 3498

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1770 3383 1770 3456 1770 3388 1770 3498

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 36 414 154 151 471 87 137 210 84 204 385 28

RTOR Reduction (vph) 0 54 0 0 20 0 0 62 0 0 7 0

Lane Group Flow (vph) 36 514 0 151 538 0 137 232 0 204 406 0

Confl. Peds. (#/hr) 1 1 9 9

Turn Type Prot Prot Prot Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases

Actuated Green, G (s) 2.5 16.9 9.8 24.2 8.7 15.8 11.5 18.6

Effective Green, g (s) 2.5 16.9 9.8 24.2 8.7 15.8 11.5 18.6

Actuated g/C Ratio 0.04 0.24 0.14 0.35 0.12 0.23 0.16 0.27

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 63 817 248 1195 220 765 291 929

v/s Ratio Prot 0.02 c0.15 c0.09 0.16 0.08 0.07 c0.12 c0.12

v/s Ratio Perm

v/c Ratio 0.57 0.63 0.61 0.45 0.62 0.30 0.70 0.44

Uniform Delay, d1 33.2 23.7 28.3 17.7 29.1 22.5 27.6 21.3

Progression Factor 1.00 1.00 1.36 0.27 0.95 0.99 1.00 1.00

Incremental Delay, d2 11.9 1.5 3.9 0.3 5.4 1.0 7.4 1.5

Delay (s) 45.1 25.3 42.4 5.0 32.9 23.4 35.0 22.8

Level of Service D C D A C C D C

Approach Delay (s) 26.5 12.9 26.4 26.9

Approach LOS C B C C

Intersection Summary

HCM Average Control Delay 22.5 HCM Level of Service C

HCM Volume to Capacity ratio 0.59

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 56.4% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 0 0 402 0 0 0 0 0 991 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3

Lane Util. Factor 0.95 0.95

Frt 1.00 1.00

Flt Protected 1.00 1.00

Satd. Flow (prot) 3539 3539

Flt Permitted 1.00 1.00

Satd. Flow (perm) 3539 3539

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 0 0 0 437 0 0 0 0 0 1077 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 0 0 0 437 0 0 0 0 0 1077 0

Turn Type

Protected Phases 6 4

Permitted Phases

Actuated Green, G (s) 71.1 58.3

Effective Green, g (s) 71.1 58.3

Actuated g/C Ratio 0.51 0.42

Clearance Time (s) 5.3 5.3

Vehicle Extension (s) 5.0 5.0

Lane Grp Cap (vph) 1797 1474

v/s Ratio Prot c0.12 c0.30

v/s Ratio Perm

v/c Ratio 0.24 0.73

Uniform Delay, d1 19.3 34.3

Progression Factor 0.62 1.00

Incremental Delay, d2 0.3 2.3

Delay (s) 12.3 36.6

Level of Service B D

Approach Delay (s) 0.0 12.3 0.0 36.6

Approach LOS A B A D

Intersection Summary

HCM Average Control Delay 29.6 HCM Level of Service C

HCM Volume to Capacity ratio 0.46

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.6

Intersection Capacity Utilization 46.3% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 0 494 0 0 1009 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3

Lane Util. Factor 0.95 0.97

Frt 1.00 1.00

Flt Protected 1.00 0.95

Satd. Flow (prot) 3539 3433

Flt Permitted 1.00 0.95

Satd. Flow (perm) 3539 3433

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 537 0 0 1097 0

RTOR Reduction (vph) 0 0 0 0 185 0

Lane Group Flow (vph) 0 537 0 0 912 0

Turn Type

Protected Phases 2 4

Permitted Phases

Actuated Green, G (s) 78.8 50.6

Effective Green, g (s) 78.8 50.6

Actuated g/C Ratio 0.56 0.36

Clearance Time (s) 5.3 5.3

Vehicle Extension (s) 5.0 5.0

Lane Grp Cap (vph) 1992 1241

v/s Ratio Prot c0.15 c0.27

v/s Ratio Perm

v/c Ratio 0.27 0.74

Uniform Delay, d1 15.8 38.9

Progression Factor 0.44 0.06

Incremental Delay, d2 0.3 2.5

Delay (s) 7.3 4.7

Level of Service A A

Approach Delay (s) 7.3 0.0 4.7

Approach LOS A A A

Intersection Summary

HCM Average Control Delay 5.5 HCM Level of Service A

HCM Volume to Capacity ratio 0.45

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.6

Intersection Capacity Utilization 51.3% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 9 1368 129 143 733 49 25 46 154 176 275 44

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.6 5.3 4.6 5.3 4.6 5.0 5.0 4.6 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3486 1770 3501 1770 1803 1562 1770 1863 1560

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3486 1770 3501 1770 1803 1562 1770 1863 1560

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 10 1487 140 155 797 53 27 50 167 191 299 48

RTOR Reduction (vph) 0 5 0 0 3 0 0 0 101 0 0 23

Lane Group Flow (vph) 10 1622 0 155 847 0 27 50 66 191 299 25

Confl. Peds. (#/hr) 1 2 2 1 2 1 1 2

Bus Blockages (#/hr) 0 0 0 0 0 0 0 8 0 0 0 0

Turn Type Prot Prot Prot Perm Prot Perm

Protected Phases 5 2 1 6 3 8 7 4

Permitted Phases 8 4

Actuated Green, G (s) 1.5 65.4 19.9 83.8 3.8 20.2 20.2 15.0 31.4 31.4

Effective Green, g (s) 1.5 65.4 19.9 83.8 3.8 20.2 20.2 15.0 31.4 31.4

Actuated g/C Ratio 0.01 0.47 0.14 0.60 0.03 0.14 0.14 0.11 0.22 0.22

Clearance Time (s) 4.6 5.3 4.6 5.3 4.6 5.0 5.0 4.6 5.0 5.0

Vehicle Extension (s) 2.5 5.0 2.5 5.0 2.5 5.0 5.0 3.0 5.0 5.0

Lane Grp Cap (vph) 19 1628 252 2096 48 260 225 190 418 350

v/s Ratio Prot 0.01 c0.47 c0.09 0.24 0.02 0.03 c0.11 c0.16

v/s Ratio Perm 0.04 0.02

v/c Ratio 0.53 1.00 0.62 0.40 0.56 0.19 0.29 1.01 0.72 0.07

Uniform Delay, d1 68.9 37.2 56.4 14.9 67.3 52.7 53.5 62.5 50.2 42.8

Progression Factor 1.29 0.58 0.97 0.87 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 17.1 20.5 3.6 0.6 11.7 0.8 1.5 66.7 7.1 0.2

Delay (s) 106.0 42.0 58.4 13.5 78.9 53.5 55.0 129.2 57.2 43.0

Level of Service F D E B E D E F E D

Approach Delay (s) 42.4 20.4 57.4 81.5

Approach LOS D C E F

Intersection Summary

HCM Average Control Delay 43.2 HCM Level of Service D

HCM Volume to Capacity ratio 0.87

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 14.5

Intersection Capacity Utilization 83.3% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 0 1060 840 0 275 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3 5.0

Lane Util. Factor 0.95 0.95 0.97

Frpb, ped/bikes 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 1.00 1.00

Flt Protected 1.00 1.00 0.95

Satd. Flow (prot) 3539 3539 3433

Flt Permitted 1.00 1.00 0.95

Satd. Flow (perm) 3539 3539 3433

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 1152 913 0 299 0

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 0 1152 913 0 299 0

Confl. Peds. (#/hr) 1

Turn Type

Protected Phases 2 6 4

Permitted Phases

Actuated Green, G (s) 48.2 48.2 11.5

Effective Green, g (s) 48.2 48.2 11.5

Actuated g/C Ratio 0.69 0.69 0.16

Clearance Time (s) 5.3 5.3 5.0

Vehicle Extension (s) 5.0 5.0 3.0

Lane Grp Cap (vph) 2437 2437 564

v/s Ratio Prot c0.33 0.26 c0.09

v/s Ratio Perm

v/c Ratio 0.47 0.37 0.53

Uniform Delay, d1 5.0 4.6 26.8

Progression Factor 0.83 1.00 1.00

Incremental Delay, d2 0.3 0.4 1.0

Delay (s) 4.4 5.0 27.7

Level of Service A A C

Approach Delay (s) 4.4 5.0 27.7

Approach LOS A A C

Intersection Summary

HCM Average Control Delay 7.6 HCM Level of Service A

HCM Volume to Capacity ratio 0.48

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.3

Intersection Capacity Utilization 45.7% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 29 51 12 567 1656 40

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 32 55 13 616 1800 43

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 2134 900 1843

vC1, stage 1 conf vol 1800

vC2, stage 2 conf vol 334

vCu, unblocked vol 2134 900 1843

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s) 5.8

tF (s) 3.5 3.3 2.2

p0 queue free % 72 80 96

cM capacity (veh/h) 113 282 326

Direction, Lane # EB 1 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3

Volume Total 87 13 308 308 900 900 43

Volume Left 32 13 0 0 0 0 0

Volume Right 55 0 0 0 0 0 43

cSH 183 326 1700 1700 1700 1700 1700

Volume to Capacity 0.47 0.04 0.18 0.18 0.53 0.53 0.03

Queue Length 95th (ft) 57 3 0 0 0 0 0

Control Delay (s) 41.2 16.5 0.0 0.0 0.0 0.0 0.0

Lane LOS E C

Approach Delay (s) 41.2 0.3 0.0

Approach LOS E

Intersection Summary

Average Delay 1.5

Intersection Capacity Utilization 57.2% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 123 329 70 174 127 73 14 336 107 122 1316 163

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 11 11 11 11 11 11 13 15 11 13

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.98 1.00 1.00 0.97 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3431 1711 3421 1508 1711 3421 1588 1947 3421 1583

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3431 1711 3421 1508 1711 3421 1588 1947 3421 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 134 358 76 189 138 79 15 365 116 133 1430 177

RTOR Reduction (vph) 0 14 0 0 0 65 0 0 62 0 0 36

Lane Group Flow (vph) 134 420 0 189 138 14 15 365 54 133 1430 141

Confl. Peds. (#/hr) 2 9 9 2 12 12 12 12

Turn Type Prot Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 14.4 21.6 17.4 24.6 24.6 2.8 65.2 65.2 13.8 76.2 76.2

Effective Green, g (s) 14.4 21.6 17.4 24.6 24.6 2.8 65.2 65.2 13.8 76.2 76.2

Actuated g/C Ratio 0.10 0.15 0.12 0.18 0.18 0.02 0.47 0.47 0.10 0.54 0.54

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 3.0 2.0 2.0 2.5 3.5 3.5 2.5 3.5 3.5

Lane Grp Cap (vph) 182 529 213 601 265 34 1593 740 192 1862 862

v/s Ratio Prot 0.08 c0.12 c0.11 c0.04 0.01 0.11 c0.07 c0.42

v/s Ratio Perm 0.01 0.03 0.09

v/c Ratio 0.74 0.79 0.89 0.23 0.05 0.44 0.23 0.07 0.69 0.77 0.16

Uniform Delay, d1 61.0 57.1 60.3 49.6 48.0 67.8 22.4 20.7 61.0 25.0 16.0

Progression Factor 0.99 0.99 0.65 0.94 2.63 1.07 0.78 0.40 1.00 1.00 1.00

Incremental Delay, d2 12.5 7.6 32.4 0.1 0.0 6.4 0.3 0.2 9.5 3.1 0.4

Delay (s) 72.9 64.1 71.8 46.4 126.3 78.7 17.9 8.4 70.6 28.1 16.4

Level of Service E E E D F E B A E C B

Approach Delay (s) 66.2 73.8 17.5 30.1

Approach LOS E E B C

Intersection Summary

HCM Average Control Delay 40.1 HCM Level of Service D

HCM Volume to Capacity ratio 0.85

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 28.0

Intersection Capacity Utilization 83.3% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR WBR2 NBL2 NBL NBT NBR SBL

Lane Configurations

Volume (vph) 66 321 193 109 175 35 17 89 29 388 42 49

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00

Frt 1.00 1.00 0.85 1.00 0.97 1.00 1.00 0.85 1.00

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Satd. Flow (prot) 1593 3185 1425 1593 3077 1593 3185 1425 1593

Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Satd. Flow (perm) 1593 3185 1425 1593 3077 1593 3185 1425 1593

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 72 349 210 118 190 38 18 97 32 422 46 53

RTOR Reduction (vph) 0 0 124 0 4 0 0 0 0 0 21 0

Lane Group Flow (vph) 72 349 86 118 242 0 0 0 129 422 25 53

Turn Type Prot Perm Prot Prot Prot Perm Prot

Protected Phases 7 4 3 8 5 5 2 1

Permitted Phases 4 2

Actuated Green, G (s) 8.7 23.5 23.5 10.0 24.8 11.0 77.2 77.2 7.3

Effective Green, g (s) 8.7 23.5 23.5 10.0 24.8 11.0 77.2 77.2 7.3

Actuated g/C Ratio 0.06 0.17 0.17 0.07 0.18 0.08 0.55 0.55 0.05

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 2.0 6.0 6.0 2.0

Lane Grp Cap (vph) 99 535 239 114 545 125 1756 786 83

v/s Ratio Prot 0.05 c0.11 c0.07 0.08 c0.08 c0.13 0.03

v/s Ratio Perm 0.06 0.02

v/c Ratio 0.73 0.65 0.36 1.04 0.44 1.03 0.24 0.03 0.64

Uniform Delay, d1 64.5 54.4 51.6 65.0 51.4 64.5 16.2 14.3 65.1

Progression Factor 1.17 0.84 0.73 0.96 1.02 0.72 0.85 1.69 1.20

Incremental Delay, d2 22.9 2.8 0.9 93.3 0.6 87.7 0.3 0.1 9.1

Delay (s) 98.1 48.8 38.5 155.7 52.9 134.3 14.1 24.3 87.0

Level of Service F D D F D F B C F

Approach Delay (s) 51.0 86.2 40.8

Approach LOS D F D

Intersection Summary

HCM Average Control Delay 44.1 HCM Level of Service D

HCM Volume to Capacity ratio 0.92

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 27.0

Intersection Capacity Utilization 86.1% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBT SBR SBR2 SER2

Lane Configurations

Volume (vph) 1430 71 7 0

Ideal Flow (vphpl) 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0

Lane Util. Factor 0.95 1.00

Frt 1.00 0.85

Flt Protected 1.00 1.00

Satd. Flow (prot) 3185 1425

Flt Permitted 1.00 1.00

Satd. Flow (perm) 3185 1425

Peak-hour factor, PHF 0.92 0.92 0.92 0.92

Adj. Flow (vph) 1554 77 8 0

RTOR Reduction (vph) 0 2 0 0

Lane Group Flow (vph) 1554 83 0 0

Turn Type Prot custom

Protected Phases 6 6

Permitted Phases 4

Actuated Green, G (s) 73.5 73.5

Effective Green, g (s) 73.5 73.5

Actuated g/C Ratio 0.52 0.52

Clearance Time (s) 5.0 5.0

Vehicle Extension (s) 4.0 4.0

Lane Grp Cap (vph) 1672 748

v/s Ratio Prot c0.49 0.06

v/s Ratio Perm

v/c Ratio 0.93 0.11

Uniform Delay, d1 30.8 16.8

Progression Factor 0.78 0.66

Incremental Delay, d2 8.8 0.2

Delay (s) 33.0 11.4

Level of Service C B

Approach Delay (s) 33.6

Approach LOS C

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 32 257 57 341 200 102 14 474 119 183 1434 35

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 6.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 0.97 0.95 1.00 1.00 0.95 1.00 0.97 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.97 1.00 1.00 0.98 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 2975 3090 3079 1387 1593 3079 1396 3090 3079 1403

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1593 2975 3090 3079 1387 1593 3079 1396 3090 3079 1403

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 35 279 62 371 217 111 15 515 129 199 1559 38

RTOR Reduction (vph) 0 15 0 0 0 85 0 0 53 0 0 17

Lane Group Flow (vph) 35 326 0 371 217 26 15 515 76 199 1559 21

Confl. Peds. (#/hr) 12 18 18 12 2 9 9 2

Turn Type Prot Prot Perm Prot pm+ov Prot Perm

Protected Phases 7 4 3 8 5 2 3 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 5.6 22.5 16.0 32.9 32.9 2.4 67.0 83.0 12.5 77.1 77.1

Effective Green, g (s) 5.6 22.5 16.0 32.9 32.9 2.4 67.0 83.0 12.5 77.1 77.1

Actuated g/C Ratio 0.04 0.16 0.11 0.23 0.23 0.02 0.48 0.59 0.09 0.55 0.55

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 6.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.5 3.5 3.5 1.5 4.0 3.5 1.5 4.0 4.0

Lane Grp Cap (vph) 64 478 353 724 326 27 1474 828 276 1696 773

v/s Ratio Prot 0.02 c0.11 c0.12 0.07 0.01 0.17 0.01 c0.06 c0.51

v/s Ratio Perm 0.02 0.04 0.01

v/c Ratio 0.55 0.68 1.05 0.30 0.08 0.56 0.35 0.09 0.72 0.92 0.03

Uniform Delay, d1 66.0 55.4 62.0 44.1 41.8 68.3 22.9 12.3 62.1 28.6 14.3

Progression Factor 0.97 0.90 0.71 0.70 0.81 1.09 0.95 1.70 1.20 0.46 0.19

Incremental Delay, d2 9.2 4.0 61.7 0.3 0.1 13.0 0.6 0.1 3.4 4.6 0.0

Delay (s) 73.1 54.1 105.4 31.0 34.1 87.3 22.4 20.9 78.0 17.8 2.7

Level of Service E D F C C F C C E B A

Approach Delay (s) 55.8 71.0 23.6 24.1

Approach LOS E E C C

Intersection Summary

HCM Average Control Delay 36.7 HCM Level of Service D

HCM Volume to Capacity ratio 0.90

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 22.0

Intersection Capacity Utilization 94.2% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 87 25 132 12 48 4 166 573 6 10 1639 248

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 4.0 6.0 4.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 0.97 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.98 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.87 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1588 1394 1590 1601 3090 3079 1351 1593 3079 1394

Flt Permitted 0.56 1.00 0.40 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 942 1394 668 1601 3090 3079 1351 1593 3079 1394

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 95 27 143 13 52 4 180 623 7 11 1782 270

RTOR Reduction (vph) 0 115 0 0 3 0 0 0 2 0 0 65

Lane Group Flow (vph) 95 55 0 13 53 0 180 623 5 11 1782 205

Confl. Peds. (#/hr) 5 5 5 5 4 6 6 4

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 18.4 13.8 12.4 10.8 8.0 102.0 102.0 2.6 96.6 96.6

Effective Green, g (s) 18.4 13.8 12.4 10.8 8.0 102.0 102.0 2.6 96.6 96.6

Actuated g/C Ratio 0.13 0.10 0.09 0.08 0.06 0.73 0.73 0.02 0.69 0.69

Clearance Time (s) 4.0 6.0 4.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 2.0 3.0 2.0 2.0 3.0 3.0 2.0 3.0 3.0

Lane Grp Cap (vph) 145 137 70 124 177 2243 984 30 2125 962

v/s Ratio Prot c0.02 0.04 0.00 0.03 c0.06 0.20 0.01 c0.58

v/s Ratio Perm c0.06 0.01 0.00 0.15

v/c Ratio 0.66 0.40 0.19 0.43 1.02 0.28 0.01 0.37 0.84 0.21

Uniform Delay, d1 57.5 59.2 58.7 61.7 66.0 6.5 5.2 67.9 16.0 7.9

Progression Factor 1.06 1.34 1.00 1.00 0.90 0.54 0.47 0.94 0.57 1.12

Incremental Delay, d2 10.2 0.7 1.3 0.9 70.4 0.3 0.0 1.9 2.9 0.3

Delay (s) 71.3 80.1 60.0 62.5 130.0 3.8 2.4 65.5 12.0 9.2

Level of Service E F E E F A A E B A

Approach Delay (s) 77.0 62.0 31.8 11.9

Approach LOS E E C B

Intersection Summary

HCM Average Control Delay 23.4 HCM Level of Service C

HCM Volume to Capacity ratio 0.83

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 82.9% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 150 118 30 135 163 148 16 453 54 97 1283 5

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.97 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 0.98 1.00 1.00 0.97 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 3090 1676 1402 1593 3185 1402 1593 3185 1384 1593 3185 1398

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 3090 1676 1402 1593 3185 1402 1593 3185 1384 1593 3185 1398

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 163 128 33 147 177 161 17 492 59 105 1395 5

RTOR Reduction (vph) 0 0 29 0 0 138 0 0 27 0 0 2

Lane Group Flow (vph) 163 128 4 147 177 23 17 492 32 105 1395 3

Confl. Peds. (#/hr) 3 3 3 3 4 3 3 4

Turn Type Prot Perm Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 10.8 15.1 15.1 15.5 19.8 19.8 2.4 76.3 76.3 13.1 87.0 87.0

Effective Green, g (s) 10.8 15.1 15.1 15.5 19.8 19.8 2.4 76.3 76.3 13.1 87.0 87.0

Actuated g/C Ratio 0.08 0.11 0.11 0.11 0.14 0.14 0.02 0.54 0.54 0.09 0.62 0.62

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 3.0 3.0 2.0 3.0 3.0

Lane Grp Cap (vph) 238 181 151 176 450 198 27 1736 754 149 1979 869

v/s Ratio Prot 0.05 c0.08 c0.09 c0.06 0.01 0.15 c0.07 c0.44

v/s Ratio Perm 0.00 0.02 0.02 0.00

v/c Ratio 0.68 0.71 0.02 0.84 0.39 0.12 0.63 0.28 0.04 0.70 0.70 0.00

Uniform Delay, d1 62.9 60.3 55.9 61.0 54.6 52.5 68.4 17.1 14.8 61.6 17.9 10.1

Progression Factor 1.08 0.91 0.79 1.00 1.00 1.00 1.61 0.66 0.84 1.34 0.54 0.81

Incremental Delay, d2 6.3 9.8 0.0 26.5 0.2 0.1 27.0 0.4 0.1 7.2 1.3 0.0

Delay (s) 74.0 64.4 44.3 87.5 54.8 52.5 137.1 11.7 12.5 89.9 11.0 8.1

Level of Service E E D F D D F B B F B A

Approach Delay (s) 67.2 64.0 15.5 16.5

Approach LOS E E B B

Intersection Summary

HCM Average Control Delay 30.0 HCM Level of Service C

HCM Volume to Capacity ratio 0.76

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 25.0

Intersection Capacity Utilization 77.1% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 54 475 56 220 349 141 44 394 146 292 1110 53

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.98 1.00 1.00 0.97 1.00 1.00 0.96

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3468 1770 3539 1551 1770 3539 1532 1770 3539 1527

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3468 1770 3539 1551 1770 3539 1532 1770 3539 1527

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 59 516 61 239 379 153 48 428 159 317 1207 58

RTOR Reduction (vph) 0 6 0 0 0 106 0 0 115 0 0 29

Lane Group Flow (vph) 59 571 0 239 379 47 48 428 44 317 1207 29

Confl. Peds. (#/hr) 6 19 19 6 12 13 13 12

Turn Type Prot Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 7.7 27.5 23.0 42.8 42.8 5.6 38.6 38.6 30.9 63.9 63.9

Effective Green, g (s) 7.7 27.5 23.0 42.8 42.8 5.6 38.6 38.6 30.9 63.9 63.9

Actuated g/C Ratio 0.06 0.20 0.16 0.31 0.31 0.04 0.28 0.28 0.22 0.46 0.46

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 4.0 2.0 2.0 2.0 6.0 6.0 5.0 6.0 6.0

Lane Grp Cap (vph) 97 681 291 1082 474 71 976 422 391 1615 697

v/s Ratio Prot 0.03 c0.16 c0.14 0.11 0.03 0.12 c0.18 c0.34

v/s Ratio Perm 0.03 0.03 0.02

v/c Ratio 0.61 0.84 0.82 0.35 0.10 0.68 0.44 0.10 0.81 0.75 0.04

Uniform Delay, d1 64.7 54.1 56.5 37.8 34.8 66.3 41.8 37.8 51.8 31.4 21.1

Progression Factor 0.98 0.82 1.00 1.00 1.00 1.20 0.78 1.90 0.93 0.57 0.25

Incremental Delay, d2 9.7 8.3 17.5 0.1 0.0 17.7 1.4 0.5 10.2 2.4 0.1

Delay (s) 73.2 52.5 74.0 37.9 34.8 97.5 34.1 72.2 58.6 20.3 5.4

Level of Service E D E D C F C E E C A

Approach Delay (s) 54.4 48.5 48.4 27.4

Approach LOS D D D C

Intersection Summary

HCM Average Control Delay 40.3 HCM Level of Service D

HCM Volume to Capacity ratio 0.78

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 84.9% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 70 458 73 170 307 67 31 407 134 104 1165 71

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.98 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.97 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1770 3455 1770 3397 1770 3539 1556 1770 3499

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1770 3455 1770 3397 1770 3539 1556 1770 3499

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 76 498 79 185 334 73 34 442 146 113 1266 77

RTOR Reduction (vph) 0 9 0 0 13 0 0 0 79 0 3 0

Lane Group Flow (vph) 76 568 0 185 394 0 34 442 67 113 1340 0

Confl. Peds. (#/hr) 25 5 5 25 14 2 2 14

Turn Type Prot Prot Prot Perm Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 2

Actuated Green, G (s) 10.4 27.1 18.8 35.5 4.9 64.7 64.7 13.4 73.2

Effective Green, g (s) 10.4 27.1 18.8 35.5 4.9 64.7 64.7 13.4 73.2

Actuated g/C Ratio 0.07 0.19 0.13 0.25 0.04 0.46 0.46 0.10 0.52

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 131 669 238 861 62 1636 719 169 1829

v/s Ratio Prot 0.04 c0.16 c0.10 0.12 0.02 0.12 c0.06 c0.38

v/s Ratio Perm 0.04

v/c Ratio 0.58 0.85 0.78 0.46 0.55 0.27 0.09 0.67 0.73

Uniform Delay, d1 62.7 54.5 58.6 44.1 66.5 23.1 21.2 61.2 25.8

Progression Factor 1.00 1.00 0.95 0.88 1.00 1.00 1.00 1.41 0.41

Incremental Delay, d2 6.4 9.8 13.8 0.4 9.6 0.4 0.3 6.5 1.8

Delay (s) 69.1 64.3 69.3 39.3 76.0 23.5 21.4 92.5 12.4

Level of Service E E E D E C C F B

Approach Delay (s) 64.9 48.7 25.9 18.6

Approach LOS E D C B

Intersection Summary

HCM Average Control Delay 34.4 HCM Level of Service C

HCM Volume to Capacity ratio 0.75

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 75.7% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 425 518 250 554 0 0 0 0 83 2 335

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 11 11 12 12 12 12 12 11 12

Total Lost time (s) 5.0 5.0 4.6 5.0 5.0 5.0

Lane Util. Factor 0.91 1.00 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 0.97 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 4916 1534 1711 3421 1717 1583

Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 4916 1534 1711 3421 1717 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 462 563 272 602 0 0 0 0 90 2 364

RTOR Reduction (vph) 0 0 322 0 0 0 0 0 0 0 0 267

Lane Group Flow (vph) 0 462 241 272 602 0 0 0 0 0 92 97

Confl. Peds. (#/hr) 5 4

Turn Type Perm Prot Perm Perm

Protected Phases 2 1 6 4

Permitted Phases 2 4 4

Actuated Green, G (s) 60.0 60.0 28.1 29.6 37.3 37.3

Effective Green, g (s) 60.0 60.0 28.1 29.6 37.3 37.3

Actuated g/C Ratio 0.43 0.43 0.20 0.21 0.27 0.27

Clearance Time (s) 5.0 5.0 4.6 5.0 5.0 5.0

Vehicle Extension (s) 4.0 4.0 4.5 4.0 5.0 5.0

Lane Grp Cap (vph) 2107 657 343 723 457 422

v/s Ratio Prot 0.09 0.16 c0.18

v/s Ratio Perm c0.16 0.05 c0.06

v/c Ratio 0.22 0.37 0.79 0.83 0.20 0.23

Uniform Delay, d1 25.2 27.1 53.2 52.8 39.8 40.1

Progression Factor 0.91 2.82 0.45 0.46 1.00 1.00

Incremental Delay, d2 0.2 1.5 8.9 5.7 0.5 0.6

Delay (s) 23.3 78.0 32.8 30.0 40.3 40.7

Level of Service C E C C D D

Approach Delay (s) 53.3 30.9 0.0 40.6

Approach LOS D C A D

Intersection Summary

HCM Average Control Delay 42.5 HCM Level of Service D

HCM Volume to Capacity ratio 0.42

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 93.4% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 204 401 50 0 279 100 277 113 212 106 207 30

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 0.95 0.95 1.00 0.91 0.91 0.91 0.91

Frpb, ped/bikes 1.00 1.00 0.99 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.99 1.00 0.85 1.00 0.92 1.00 0.98

Flt Protected 0.98 1.00 1.00 0.95 0.99 0.95 1.00

Satd. Flow (prot) 3440 3539 1560 1610 3068 1610 3315

Flt Permitted 0.74 1.00 1.00 0.95 0.99 0.95 1.00

Satd. Flow (perm) 2601 3539 1560 1610 3068 1610 3315

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 222 436 54 0 303 109 301 123 230 115 225 33

RTOR Reduction (vph) 0 9 0 0 0 69 0 177 0 0 15 0

Lane Group Flow (vph) 0 703 0 0 303 40 226 251 0 103 255 0

Confl. Peds. (#/hr) 2 2 2 2 2 1 1 2

Turn Type Perm Perm Split Split

Protected Phases 4 8 2 2 6 6

Permitted Phases 4 8

Actuated Green, G (s) 26.0 26.0 26.0 16.0 16.0 16.0 16.0

Effective Green, g (s) 26.0 26.0 26.0 16.0 16.0 16.0 16.0

Actuated g/C Ratio 0.37 0.37 0.37 0.23 0.23 0.23 0.23

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 966 1314 579 368 701 368 758

v/s Ratio Prot 0.09 c0.14 0.08 0.06 c0.08

v/s Ratio Perm c0.27 0.03

v/c Ratio 0.73 0.23 0.07 0.61 0.36 0.28 0.34

Uniform Delay, d1 19.0 15.1 14.2 24.2 22.7 22.3 22.6

Progression Factor 0.77 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 3.7 0.4 0.2 7.5 1.4 1.9 1.2

Delay (s) 18.4 15.5 14.4 31.7 24.1 24.1 23.8

Level of Service B B B C C C C

Approach Delay (s) 18.4 15.2 26.7 23.9

Approach LOS B B C C

Intersection Summary

HCM Average Control Delay 21.3 HCM Level of Service C

HCM Volume to Capacity ratio 0.59

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 72.0% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 16 7 121 9 9 1 69 178 0 3 290 30

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 17 8 132 10 10 1 75 193 0 3 315 33

Pedestrians 3 2 15

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 690 687 350 834 703 195 351 195

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 690 687 350 834 703 195 351 195

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 95 98 81 95 97 100 94 100

cM capacity (veh/h) 332 345 683 213 337 844 1205 1375

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 157 21 268 351

Volume Left 17 10 75 3

Volume Right 132 1 0 33

cSH 586 271 1205 1375

Volume to Capacity 0.27 0.08 0.06 0.00

Queue Length 95th (ft) 27 6 5 0

Control Delay (s) 13.4 19.4 2.7 0.1

Lane LOS B C A A

Approach Delay (s) 13.4 19.4 2.7 0.1

Approach LOS B C

Intersection Summary

Average Delay 4.1

Intersection Capacity Utilization 51.9% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 10 4 59 7 21 2 79 65 31 187 6

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 11 4 64 8 23 2 86 71 34 203 7

Pedestrians 6 1 2

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 1 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 434 442 213 410 410 124 216 158

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 434 442 213 410 410 124 216 158

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 98 99 88 99 98 100 98

cM capacity (veh/h) 498 494 823 527 515 924 1347 1421

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 16 95 159 243

Volume Left 1 64 2 34

Volume Right 4 23 71 7

cSH 553 586 1347 1421

Volume to Capacity 0.03 0.16 0.00 0.02

Queue Length 95th (ft) 2 14 0 2

Control Delay (s) 11.7 12.3 0.1 1.2

Lane LOS B B A A

Approach Delay (s) 11.7 12.3 0.1 1.2

Approach LOS B B

Intersection Summary

Average Delay 3.3

Intersection Capacity Utilization 42.4% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 7 72 22 12 31 11 25 73 28 14 222 22

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 8 78 24 13 34 12 27 79 30 15 241 24

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 110 59 137 280

Volume Left (vph) 8 13 27 15

Volume Right (vph) 24 12 30 24

Hadj (s) -0.08 -0.04 -0.06 -0.01

Departure Headway (s) 4.9 5.0 4.6 4.5

Degree Utilization, x 0.15 0.08 0.17 0.35

Capacity (veh/h) 673 649 740 767

Control Delay (s) 8.7 8.4 8.6 9.9

Approach Delay (s) 8.7 8.4 8.6 9.9

Approach LOS A A A A

Intersection Summary

Delay 9.2

HCM Level of Service A

Intersection Capacity Utilization 28.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 43 131 31 69 47 29 16 422 50 47 1603 41

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.98 1.00 1.00 0.91

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.94 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1758 1741 1765 1680 1770 3421 1547 1770 3421 1438

Flt Permitted 0.60 1.00 0.44 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1116 1741 809 1680 1770 3421 1547 1770 3421 1438

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 47 142 34 75 51 32 17 459 54 51 1742 45

RTOR Reduction (vph) 0 7 0 0 17 0 0 0 21 0 0 16

Lane Group Flow (vph) 47 169 0 75 66 0 17 459 33 51 1742 29

Confl. Peds. (#/hr) 9 6 6 9 21 1 1 21

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 28.3 20.3 24.3 18.3 2.4 86.5 86.5 7.2 91.3 91.3

Effective Green, g (s) 28.3 20.3 24.3 18.3 2.4 86.5 86.5 7.2 91.3 91.3

Actuated g/C Ratio 0.20 0.15 0.17 0.13 0.02 0.62 0.62 0.05 0.65 0.65

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 3.5 3.0 3.5 2.0 4.0 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 262 252 181 220 30 2114 956 91 2231 938

v/s Ratio Prot 0.01 c0.10 c0.02 0.04 0.01 0.13 c0.03 c0.51

v/s Ratio Perm 0.03 0.05 0.02 0.02

v/c Ratio 0.18 0.67 0.41 0.30 0.57 0.22 0.03 0.56 0.78 0.03

Uniform Delay, d1 45.8 56.7 50.1 55.0 68.3 11.8 10.4 64.9 17.3 8.6

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.20 0.33 0.14

Incremental Delay, d2 0.1 7.1 1.5 0.9 13.8 0.2 0.1 6.7 2.0 0.0

Delay (s) 45.9 63.8 51.6 55.9 82.1 12.0 10.5 84.6 7.8 1.2

Level of Service D E D E F B B F A A

Approach Delay (s) 60.0 53.9 14.1 9.7

Approach LOS E D B A

Intersection Summary

HCM Average Control Delay 17.2 HCM Level of Service B

HCM Volume to Capacity ratio 0.72

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 75.5% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

53: NW 195th St & 8th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 19 Synchro 7 -  Report

David Evans and Associates, Inc. Page 55

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 0 3 41 0 35 0 166 106 58 375 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 0 3 45 0 38 0 180 115 63 408 0

Pedestrians 4 4

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 814 833 416 779 776 238 412 296

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 814 833 416 779 776 238 412 296

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 100 99 85 100 95 100 95

cM capacity (veh/h) 270 288 633 298 311 801 1143 1266

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 4 83 296 471

Volume Left 1 45 0 63

Volume Right 3 38 115 0

cSH 474 419 1143 1266

Volume to Capacity 0.01 0.20 0.00 0.05

Queue Length 95th (ft) 1 18 0 4

Control Delay (s) 12.7 15.7 0.0 1.5

Lane LOS B C A

Approach Delay (s) 12.7 15.7 0.0 1.5

Approach LOS B C

Intersection Summary

Average Delay 2.4

Intersection Capacity Utilization 56.9% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

54: NW 195th St & 3rd Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 19 Synchro 7 -  Report

David Evans and Associates, Inc. Page 56

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 42 91 51 46 47 27 19 111 21 88 212 20

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 46 99 55 50 51 29 21 121 23 96 230 22

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 200 130 164 348

Volume Left (vph) 46 50 21 96

Volume Right (vph) 55 29 23 22

Hadj (s) -0.09 -0.02 -0.02 0.05

Departure Headway (s) 5.4 5.6 5.4 5.2

Degree Utilization, x 0.30 0.20 0.24 0.50

Capacity (veh/h) 605 571 607 663

Control Delay (s) 10.7 10.0 10.1 13.1

Approach Delay (s) 10.7 10.0 10.1 13.1

Approach LOS B B B B

Intersection Summary

Delay 11.5

HCM Level of Service B

Intersection Capacity Utilization 48.5% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

55: NW 195th St & Fremont Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 19 Synchro 7 -  Report

David Evans and Associates, Inc. Page 57

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 85 67 97 48 74 10 63 111 8 13 310 82

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 92 73 105 52 80 11 68 121 9 14 337 89

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 271 143 198 440

Volume Left (vph) 92 52 68 14

Volume Right (vph) 105 11 9 89

Hadj (s) -0.13 0.06 0.08 -0.08

Departure Headway (s) 5.9 6.4 6.1 5.5

Degree Utilization, x 0.45 0.26 0.34 0.67

Capacity (veh/h) 545 478 529 626

Control Delay (s) 13.7 11.6 12.1 19.2

Approach Delay (s) 13.7 11.6 12.1 19.2

Approach LOS B B B C

Intersection Summary

Delay 15.4

HCM Level of Service C

Intersection Capacity Utilization 61.9% ICU Level of Service B

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

56: N 192nd St & SR 99 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 19 Synchro 7 -  Report

David Evans and Associates, Inc. Page 58

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 19 10 6 27 18 20 5 378 9 21 1610 37

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 12 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 1.00 0.94 1.00 1.00 0.92

Flpb, ped/bikes 0.99 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.94 1.00 0.92 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1753 1680 1748 1697 1770 3421 1494 1770 3421 1461

Flt Permitted 0.73 1.00 0.75 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1347 1680 1372 1697 1770 3421 1494 1770 3421 1461

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 21 11 7 29 20 22 5 411 10 23 1750 40

RTOR Reduction (vph) 0 6 0 0 20 0 0 0 2 0 0 4

Lane Group Flow (vph) 21 12 0 29 22 0 5 411 8 23 1750 36

Confl. Peds. (#/hr) 7 8 8 7 15 9 9 15

Turn Type Perm Perm Prot Perm Prot Perm

Protected Phases 4 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 13.5 13.5 13.5 13.5 1.2 107.9 107.9 3.6 110.3 110.3

Effective Green, g (s) 13.5 13.5 13.5 13.5 1.2 107.9 107.9 3.6 110.3 110.3

Actuated g/C Ratio 0.10 0.10 0.10 0.10 0.01 0.77 0.77 0.03 0.79 0.79

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 4.0 4.0 2.0 4.0 4.0

Lane Grp Cap (vph) 130 162 132 164 15 2637 1151 46 2695 1151

v/s Ratio Prot 0.01 0.01 0.00 0.12 c0.01 c0.51

v/s Ratio Perm 0.02 c0.02 0.01 0.02

v/c Ratio 0.16 0.07 0.22 0.13 0.33 0.16 0.01 0.50 0.65 0.03

Uniform Delay, d1 58.1 57.6 58.4 57.9 69.0 4.2 3.7 67.3 6.5 3.2

Progression Factor 1.00 1.00 1.00 1.00 0.91 0.59 0.42 1.00 1.00 1.00

Incremental Delay, d2 0.2 0.1 0.3 0.1 4.6 0.1 0.0 3.1 1.2 0.0

Delay (s) 58.3 57.6 58.7 58.0 67.2 2.6 1.6 70.4 7.7 3.3

Level of Service E E E E E A A E A A

Approach Delay (s) 58.0 58.3 3.3 8.4

Approach LOS E E A A

Intersection Summary

HCM Average Control Delay 9.8 HCM Level of Service A

HCM Volume to Capacity ratio 0.59

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 64.5% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

57: N 185th St & Meridian Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 19 Synchro 7 -  Report

David Evans and Associates, Inc. Page 59

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 22 198 153 94 223 49 51 88 46 44 312 42

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 10 10 11 10 10 11 12 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.98 1.00 0.99 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.93 1.00 0.97 1.00 0.95 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1707 1575 1708 1683 1710 1751 1705 1824

Flt Permitted 0.55 1.00 0.37 1.00 0.24 1.00 0.66 1.00

Satd. Flow (perm) 995 1575 666 1683 431 1751 1192 1824

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 24 215 166 102 242 53 55 96 50 48 339 46

RTOR Reduction (vph) 0 36 0 0 10 0 0 27 0 0 7 0

Lane Group Flow (vph) 24 345 0 102 285 0 55 119 0 48 378 0

Confl. Peds. (#/hr) 3 4 4 3 1 3 3 1

Confl. Bikes (#/hr) 6 3 1

Bus Blockages (#/hr) 0 4 0 0 0 0 0 0 0 0 0 0

Turn Type pm+pt pm+pt pm+pt pm+pt

Protected Phases 5 2 1 6 7 4 3 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 28.3 26.3 32.3 28.3 19.7 16.7 19.7 16.7

Effective Green, g (s) 28.3 26.3 32.3 28.3 19.7 16.7 19.7 16.7

Actuated g/C Ratio 0.40 0.38 0.46 0.40 0.28 0.24 0.28 0.24

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 423 592 367 680 176 418 357 435

v/s Ratio Prot 0.00 c0.22 c0.02 0.17 c0.01 0.07 0.01 c0.21

v/s Ratio Perm 0.02 0.11 0.07 0.03

v/c Ratio 0.06 0.58 0.28 0.42 0.31 0.28 0.13 0.87

Uniform Delay, d1 12.6 17.5 11.4 15.0 19.4 21.8 18.6 25.6

Progression Factor 1.00 1.09 1.00 1.00 0.96 1.14 1.00 1.00

Incremental Delay, d2 0.0 4.1 0.2 1.9 0.4 0.1 0.1 16.2

Delay (s) 12.7 23.2 11.6 16.9 19.0 25.0 18.7 41.8

Level of Service B C B B B C B D

Approach Delay (s) 22.5 15.5 23.3 39.2

Approach LOS C B C D

Intersection Summary

HCM Average Control Delay 25.7 HCM Level of Service C

HCM Volume to Capacity ratio 0.64

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 65.0% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

58: N 172nd St & Dayton Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 19 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 1 0 0 183 2 71 0 145 113 209 333 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 0 0 199 2 77 0 158 123 227 362 0

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 1 278 280 589

Volume Left (vph) 1 199 0 227

Volume Right (vph) 0 77 123 0

Hadj (s) 0.23 0.01 -0.23 0.11

Departure Headway (s) 7.3 6.2 5.5 5.4

Degree Utilization, x 0.00 0.48 0.43 0.88

Capacity (veh/h) 435 551 609 589

Control Delay (s) 10.3 14.8 12.6 35.1

Approach Delay (s) 10.3 14.8 12.6 35.1

Approach LOS B B B E

Intersection Summary

Delay 24.7

HCM Level of Service C

Intersection Capacity Utilization 67.2% ICU Level of Service C

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

59: N 165th St & Fremont Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 19 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 28 41 0 3 75 23 0 8 1 100 16 64

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 30 45 0 3 82 25 0 9 1 109 17 70

Pedestrians 1 4 2 1

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 0 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1279

pX, platoon unblocked

vC, conflicting volume 108 47 287 221 51 216 209 96

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 108 47 287 221 51 216 209 96

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 98 100 100 99 100 85 97 93

cM capacity (veh/h) 1482 1558 592 660 1012 715 671 959

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 75 110 10 196

Volume Left 30 3 0 109

Volume Right 0 25 1 70

cSH 1482 1558 687 781

Volume to Capacity 0.02 0.00 0.01 0.25

Queue Length 95th (ft) 2 0 1 25

Control Delay (s) 3.1 0.2 10.3 11.1

Lane LOS A A B B

Approach Delay (s) 3.1 0.2 10.3 11.1

Approach LOS B B

Intersection Summary

Average Delay 6.5

Intersection Capacity Utilization 34.2% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

60: N 165th St & SR 99 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 19 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 21 12 112 16 11 12 13 628 6 2 1743 55

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 12 12 12 12 12

Total Lost time (s) 4.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.98 1.00 0.99 1.00 1.00 0.96 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.86 1.00 0.92 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1588 1378 1589 1481 1593 3185 1366 1593 3185 1377

Flt Permitted 0.64 1.00 0.47 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1066 1378 778 1481 1593 3185 1366 1593 3185 1377

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 23 13 122 17 12 13 14 683 7 2 1895 60

RTOR Reduction (vph) 0 113 0 0 12 0 0 0 2 0 0 11

Lane Group Flow (vph) 23 22 0 17 13 0 14 683 5 2 1895 49

Confl. Peds. (#/hr) 3 4 4 3 3 5 5 3

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 14.2 10.0 11.4 8.6 2.4 107.1 107.1 1.1 105.8 105.8

Effective Green, g (s) 14.2 10.0 11.4 8.6 2.4 107.1 107.1 1.1 105.8 105.8

Actuated g/C Ratio 0.10 0.07 0.08 0.06 0.02 0.76 0.76 0.01 0.76 0.76

Clearance Time (s) 4.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 2.0 3.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 124 98 80 91 27 2437 1045 13 2407 1041

v/s Ratio Prot c0.01 c0.02 0.00 0.01 c0.01 0.21 0.00 c0.59

v/s Ratio Perm 0.01 0.01 0.00 0.04

v/c Ratio 0.19 0.22 0.21 0.14 0.52 0.28 0.01 0.15 0.79 0.05

Uniform Delay, d1 57.4 61.3 59.8 62.2 68.2 4.9 3.9 69.0 10.3 4.3

Progression Factor 1.00 1.00 1.00 1.00 0.96 0.48 0.42 1.18 0.20 0.00

Incremental Delay, d2 0.7 0.4 1.3 0.3 6.6 0.3 0.0 0.9 1.2 0.0

Delay (s) 58.1 61.7 61.1 62.5 72.1 2.7 1.7 82.4 3.2 0.0

Level of Service E E E E E A A F A A

Approach Delay (s) 61.2 61.9 4.0 3.2

Approach LOS E E A A

Intersection Summary

HCM Average Control Delay 7.5 HCM Level of Service A

HCM Volume to Capacity ratio 0.69

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 14.0

Intersection Capacity Utilization 77.5% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

61: N 185th St & Linden Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 19 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 37 528 32 55 275 1 17 16 23 25 56 43

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 10 11 11 12 10 10 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 1.00 1.00 0.91 1.00 0.93

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1767 3358 1699 3419 1650 1569 1764 1731

Flt Permitted 0.57 1.00 0.42 1.00 0.69 1.00 0.73 1.00

Satd. Flow (perm) 1058 3358 754 3419 1194 1569 1355 1731

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 40 574 35 60 299 1 18 17 25 27 61 47

RTOR Reduction (vph) 0 3 0 0 0 0 0 22 0 0 42 0

Lane Group Flow (vph) 40 606 0 60 300 0 18 20 0 27 66 0

Confl. Peds. (#/hr) 1 7 7 1 1 3 3 1

Bus Blockages (#/hr) 0 4 0 0 0 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 6 4 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 52.9 52.9 52.9 52.9 7.1 7.1 7.1 7.1

Effective Green, g (s) 52.9 52.9 52.9 52.9 7.1 7.1 7.1 7.1

Actuated g/C Ratio 0.76 0.76 0.76 0.76 0.10 0.10 0.10 0.10

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 800 2538 570 2584 121 159 137 176

v/s Ratio Prot c0.18 0.09 0.01 c0.04

v/s Ratio Perm 0.04 0.08 0.02 0.02

v/c Ratio 0.05 0.24 0.11 0.12 0.15 0.12 0.20 0.37

Uniform Delay, d1 2.2 2.5 2.3 2.3 28.7 28.6 28.8 29.4

Progression Factor 1.18 1.20 1.22 1.21 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.2 0.3 0.1 0.6 0.3 0.7 1.3

Delay (s) 2.7 3.3 3.1 2.9 29.3 29.0 29.5 30.7

Level of Service A A A A C C C C

Approach Delay (s) 3.2 2.9 29.1 30.5

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 7.5 HCM Level of Service A

HCM Volume to Capacity ratio 0.25

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 40.7% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

62: N 185th St & Midvale Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 19 Synchro 7 -  Report

David Evans and Associates, Inc. Page 64

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 11 310 17 51 355 8 18 4 49 6 0 4

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.92 1.00 1.00 1.00 0.90 0.99

Flpb, ped/bikes 0.98 1.00 1.00 0.96 1.00 0.98 1.00 0.95

Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85 0.95

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.96 1.00 0.97

Satd. Flow (prot) 1743 1801 1460 1704 1793 1699 1433 1616

Flt Permitted 0.53 1.00 1.00 0.56 1.00 0.94 1.00 0.84

Satd. Flow (perm) 970 1801 1460 1001 1793 1664 1433 1400

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 12 337 18 55 386 9 20 4 53 7 0 4

RTOR Reduction (vph) 0 0 4 0 0 0 0 0 50 0 4 0

Lane Group Flow (vph) 12 337 14 55 395 0 0 24 3 0 7 0

Confl. Peds. (#/hr) 12 27 27 12 16 35 35 16

Turn Type Perm Perm Perm Perm Perm Perm

Protected Phases 2 6 4 8

Permitted Phases 2 2 6 4 4 8

Actuated Green, G (s) 56.1 56.1 56.1 56.1 56.1 3.9 3.9 3.9

Effective Green, g (s) 56.1 56.1 56.1 56.1 56.1 3.9 3.9 3.9

Actuated g/C Ratio 0.80 0.80 0.80 0.80 0.80 0.06 0.06 0.06

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 777 1443 1170 802 1437 93 80 78

v/s Ratio Prot 0.19 c0.22

v/s Ratio Perm 0.01 0.01 0.05 c0.01 0.00 0.01

v/c Ratio 0.02 0.23 0.01 0.07 0.27 0.26 0.04 0.09

Uniform Delay, d1 1.4 1.7 1.4 1.5 1.8 31.7 31.3 31.4

Progression Factor 0.27 0.94 0.18 0.63 0.60 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.3 0.0 0.2 0.5 0.5 0.1 0.2

Delay (s) 0.4 1.9 0.3 1.1 1.5 32.2 31.3 31.6

Level of Service A A A A A C C C

Approach Delay (s) 1.8 1.5 31.6 31.6

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 4.5 HCM Level of Service A

HCM Volume to Capacity ratio 0.27

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 47.8% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

63: N 175th St & Midvale Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 19 Synchro 7 -  Report

David Evans and Associates, Inc. Page 65

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 27 501 32 5 565 64 18 5 5 18 4 44

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.5 4.5

Lane Util. Factor 1.00 0.95 1.00 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.98

Flpb, ped/bikes 1.00 1.00 0.99 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.98 1.00 0.93 1.00 0.86

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1589 3042 1584 4340 1581 1489 1591 1371

Flt Permitted 0.37 1.00 0.43 1.00 0.87 1.00 0.78 1.00

Satd. Flow (perm) 619 3042 723 4340 1447 1489 1314 1371

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 29 545 35 5 614 70 20 5 5 20 4 48

RTOR Reduction (vph) 0 3 0 0 9 0 0 5 0 0 45 0

Lane Group Flow (vph) 29 577 0 5 675 0 20 5 0 20 7 0

Confl. Peds. (#/hr) 7 13 13 7 10 1 1 10

Turn Type pm+pt pm+pt Perm Perm

Protected Phases 5 2 1 6 4 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 51.7 49.2 49.1 47.9 4.6 4.6 5.1 5.1

Effective Green, g (s) 51.7 49.2 49.1 47.9 4.6 4.6 5.1 5.1

Actuated g/C Ratio 0.74 0.70 0.70 0.68 0.07 0.07 0.07 0.07

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.5 4.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 492 2138 522 2970 95 98 96 100

v/s Ratio Prot c0.00 c0.19 0.00 0.16 0.00 0.01

v/s Ratio Perm 0.04 0.01 0.01 c0.02

v/c Ratio 0.06 0.27 0.01 0.23 0.21 0.05 0.21 0.07

Uniform Delay, d1 2.4 3.8 3.1 4.1 31.0 30.7 30.5 30.3

Progression Factor 1.21 1.77 0.32 0.27 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.3 0.0 0.2 1.1 0.2 1.1 0.3

Delay (s) 3.0 7.0 1.0 1.3 32.1 30.9 31.6 30.6

Level of Service A A A A C C C C

Approach Delay (s) 6.8 1.3 31.7 30.9

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 5.9 HCM Level of Service A

HCM Volume to Capacity ratio 0.24

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 9.5

Intersection Capacity Utilization 44.8% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

64: PW 2nd Access Road & 116th Ave W 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 19 Synchro 7 -  Report
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 0 0 0 25 10 0

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 0 0 27 11 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 38 11 11

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 38 11 11

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 100 100

cM capacity (veh/h) 974 1070 1608

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 0 27 11

Volume Left 0 0 0

Volume Right 0 0 0

cSH 1700 1608 1700

Volume to Capacity 0.00 0.00 0.01

Queue Length 95th (ft) 0 0 0

Control Delay (s) 0.0 0.0 0.0

Lane LOS A

Approach Delay (s) 0.0 0.0 0.0

Approach LOS A

Intersection Summary

Average Delay 0.0

Intersection Capacity Utilization 6.7% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

1: NW 196th St & Richmond Beach Dr 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 20 Synchro 7 -  Report

David Evans and Associates, Inc. Page 1

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 4 24 0 2 21 4

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 4 26 0 2 23 4

Pedestrians 2 1

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 54 3 4

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 54 3 4

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 98 99

cM capacity (veh/h) 938 1079 1615

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 30 2 27

Volume Left 4 0 23

Volume Right 26 2 0

cSH 1056 1700 1615

Volume to Capacity 0.03 0.00 0.01

Queue Length 95th (ft) 2 0 1

Control Delay (s) 8.5 0.0 6.1

Lane LOS A A

Approach Delay (s) 8.5 0.0 6.1

Approach LOS A

Intersection Summary

Average Delay 7.1

Intersection Capacity Utilization 18.0% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

2: NW 195th Pl & Richmond Beach Dr 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 20 Synchro 7 -  Report

David Evans and Associates, Inc. Page 2

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 2 2 2 10 19 0

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 2 2 11 21 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 49 8 13

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 49 8 13

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 100 99

cM capacity (veh/h) 948 1075 1605

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 4 13 21

Volume Left 2 0 21

Volume Right 2 11 0

cSH 1007 1700 1605

Volume to Capacity 0.00 0.01 0.01

Queue Length 95th (ft) 0 0 1

Control Delay (s) 8.6 0.0 7.3

Lane LOS A A

Approach Delay (s) 8.6 0.0 7.3

Approach LOS A

Intersection Summary

Average Delay 4.9

Intersection Capacity Utilization 17.7% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

3: NW 195th Pl & 24th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 20 Synchro 7 -  Report

David Evans and Associates, Inc. Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 38 0 7 31 4 0 0 44 17 1 0

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 41 0 8 34 4 0 0 48 18 1 0

Pedestrians 4 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 38 43 95 99 47 146 97 36

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 38 43 95 99 47 146 97 36

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 100 100 100 95 98 100 100

cM capacity (veh/h) 1572 1563 881 786 1017 777 788 1037

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total 42 8 38 48 20

Volume Left 1 8 0 0 18

Volume Right 0 0 4 48 0

cSH 1572 1563 1700 1017 777

Volume to Capacity 0.00 0.00 0.02 0.05 0.03

Queue Length 95th (ft) 0 0 0 4 2

Control Delay (s) 0.2 7.3 0.0 8.7 9.8

Lane LOS A A A A

Approach Delay (s) 0.2 1.2 8.7 9.8

Approach LOS A A

Intersection Summary

Average Delay 4.3

Intersection Capacity Utilization 18.5% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

4: NW 196th St NW & 20th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 20 Synchro 7 -  Report

David Evans and Associates, Inc. Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 5 131 0 21 48 58 2 9 66 239 3 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 5 142 0 23 52 63 2 10 72 260 3 0

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 77 71 49 89 84 263

Volume Left (vph) 5 0 23 0 2 260

Volume Right (vph) 0 0 0 63 72 0

Hadj (s) 0.07 0.03 0.27 -0.46 -0.48 0.23

Departure Headway (s) 5.6 5.6 5.9 5.1 4.5 5.0

Degree Utilization, x 0.12 0.11 0.08 0.13 0.11 0.36

Capacity (veh/h) 595 602 573 654 734 690

Control Delay (s) 8.2 8.1 8.2 7.7 8.0 10.8

Approach Delay (s) 8.1 7.8 8.0 10.8

Approach LOS A A A B

Intersection Summary

Delay 9.1

HCM Level of Service A

Intersection Capacity Utilization 41.6% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

5: NW 195th St & 15th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 20 Synchro 7 -  Report

David Evans and Associates, Inc. Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 9 427 0 0 157 24 0 0 0 68 0 23

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 10 464 0 0 171 26 0 0 0 74 0 25

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 172 464 594 655 232 436 668 99

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 172 464 594 655 232 436 668 99

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 99 100 100 100 100 85 100 97

cM capacity (veh/h) 1402 1093 376 381 770 500 374 936

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 242 232 85 111 0 99

Volume Left 10 0 0 0 0 74

Volume Right 0 0 0 26 0 25

cSH 1402 1700 1093 1700 1700 567

Volume to Capacity 0.01 0.14 0.00 0.07 0.00 0.17

Queue Length 95th (ft) 1 0 0 0 0 16

Control Delay (s) 0.4 0.0 0.0 0.0 0.0 12.7

Lane LOS A A B

Approach Delay (s) 0.2 0.0 0.0 12.7

Approach LOS A B

Intersection Summary

Average Delay 1.7

Intersection Capacity Utilization 30.1% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

6: N Richmond Beach Rd & 15th Drwy 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 20 Synchro 7 -  Report

David Evans and Associates, Inc. Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 2 461 25 22 160 2 22 1 32 1 1 3

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 501 27 24 174 2 24 1 35 1 1 3

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 253 278 111 89 60 5

Volume Left (vph) 2 0 24 0 24 1

Volume Right (vph) 0 27 0 2 35 3

Hadj (s) 0.04 -0.03 0.14 0.02 -0.24 -0.29

Departure Headway (s) 4.9 4.8 5.3 5.2 5.1 5.2

Degree Utilization, x 0.34 0.37 0.16 0.13 0.09 0.01

Capacity (veh/h) 725 733 656 673 640 619

Control Delay (s) 9.2 9.5 8.1 7.7 8.6 8.2

Approach Delay (s) 9.3 7.9 8.6 8.2

Approach LOS A A A A

Intersection Summary

Delay 8.9

HCM Level of Service A

Intersection Capacity Utilization 34.4% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

7: NW 190th St & N Richmond Beach Rd 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 20 Synchro 7 -  Report

David Evans and Associates, Inc. Page 7

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 1 40 192 2 69 445

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 43 209 2 75 484

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1289

pX, platoon unblocked

vC, conflicting volume 603 106 212

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 603 106 212

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 95 94

cM capacity (veh/h) 407 926 1355

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2

Volume Total 45 139 72 236 322

Volume Left 1 0 0 75 0

Volume Right 43 0 2 0 0

cSH 898 1700 1700 1355 1700

Volume to Capacity 0.05 0.08 0.04 0.06 0.19

Queue Length 95th (ft) 4 0 0 4 0

Control Delay (s) 9.2 0.0 0.0 2.8 0.0

Lane LOS A A

Approach Delay (s) 9.2 0.0 1.2

Approach LOS A

Intersection Summary

Average Delay 1.3

Intersection Capacity Utilization 33.3% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

8: N Richmond Beach Rd & 8th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 20 Synchro 7 -  Report

David Evans and Associates, Inc. Page 8

Movement EBL EBT EBR EBR2 WBL2 WBL WBT WBR NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 12 358 42 2 20 13 148 48 2 20 63 22

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 12 12 12 11 11 10 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.96 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1711 3470 1711 3157 1711 1722

Flt Permitted 0.62 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1114 3470 1711 3157 1711 1722

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 13 389 46 2 22 14 161 52 2 22 68 24

RTOR Reduction (vph) 0 0 0 0 0 0 16 0 0 0 11 0

Lane Group Flow (vph) 13 437 0 0 0 36 197 0 0 24 81 0

Confl. Peds. (#/hr) 2 2 3

Confl. Bikes (#/hr) 1 1

Bus Blockages (#/hr) 0 0 0 0 0 0 4 0 0 0 0 0

Turn Type Perm Prot Prot Split Split

Protected Phases 2 1 1 6 4 4 4

Permitted Phases 2

Actuated Green, G (s) 64.5 64.5 5.1 74.6 10.9 10.9

Effective Green, g (s) 64.5 64.5 5.1 74.6 10.9 10.9

Actuated g/C Ratio 0.50 0.50 0.04 0.57 0.08 0.08

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.5 2.0 2.0 2.5 2.5

Lane Grp Cap (vph) 553 1722 67 1812 143 144

v/s Ratio Prot c0.13 c0.02 0.06 0.01 c0.05

v/s Ratio Perm 0.01

v/c Ratio 0.02 0.25 0.54 0.11 0.17 0.56

Uniform Delay, d1 16.7 18.9 61.3 12.6 55.3 57.3

Progression Factor 1.00 1.00 0.84 0.74 1.00 1.00

Incremental Delay, d2 0.1 0.4 4.1 0.1 0.4 4.0

Delay (s) 16.8 19.2 55.5 9.4 55.7 61.3

Level of Service B B E A E E

Approach Delay (s) 19.2 16.1 60.1

Approach LOS B B E

Intersection Summary

HCM Average Control Delay 36.4 HCM Level of Service D

HCM Volume to Capacity ratio 0.40

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 25.0

Intersection Capacity Utilization 59.3% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

8: N Richmond Beach Rd & 8th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 20 Synchro 7 -  Report

David Evans and Associates, Inc. Page 9

Movement SBL SBT SBR SBR2 NEL NER NER2

Lane Configurations

Volume (vph) 137 126 9 20 23 26 2

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 12 12 12

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 0.97 0.93

Flt Protected 0.95 1.00 0.98

Satd. Flow (prot) 1711 1730 1631

Flt Permitted 0.95 1.00 0.98

Satd. Flow (perm) 1711 1730 1631

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 149 137 10 22 25 28 2

RTOR Reduction (vph) 0 4 0 0 0 0 0

Lane Group Flow (vph) 149 165 0 0 55 0 0

Confl. Peds. (#/hr) 3 3 2

Confl. Bikes (#/hr) 1 1

Bus Blockages (#/hr) 0 2 0 0 0 0 0

Turn Type Split

Protected Phases 7 7 3

Permitted Phases

Actuated Green, G (s) 16.7 16.7 7.8

Effective Green, g (s) 16.7 16.7 7.8

Actuated g/C Ratio 0.13 0.13 0.06

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0

Lane Grp Cap (vph) 220 222 98

v/s Ratio Prot 0.09 c0.10 c0.03

v/s Ratio Perm

v/c Ratio 0.68 0.74 0.56

Uniform Delay, d1 54.1 54.6 59.4

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 6.4 11.1 4.3

Delay (s) 60.4 65.6 63.8

Level of Service E E E

Approach Delay (s) 63.2 63.8

Approach LOS E E

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 18 557 3 10 249 38 9 22 17 96 14 29

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 11 11 10 10 11 10 10 10

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.94 1.00 0.90

Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 3385 3312 1638 1616 1646 1538

Flt Permitted 0.94 0.94 0.73 1.00 0.73 1.00

Satd. Flow (perm) 3190 3104 1253 1616 1264 1538

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 20 605 3 11 271 41 10 24 18 104 15 32

RTOR Reduction (vph) 0 0 0 0 11 0 0 15 0 0 0 0

Lane Group Flow (vph) 0 628 0 0 312 0 10 27 0 104 47 0

Confl. Peds. (#/hr) 2 7 7 2 7 3 3 7

Confl. Bikes (#/hr) 1 1 1

Bus Blockages (#/hr) 0 4 0 0 4 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 45.4 45.4 9.6 9.6 9.6 9.6

Effective Green, g (s) 45.4 45.4 9.6 9.6 9.6 9.6

Actuated g/C Ratio 0.70 0.70 0.15 0.15 0.15 0.15

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 2228 2168 185 239 187 227

v/s Ratio Prot 0.02 0.03

v/s Ratio Perm c0.20 0.10 0.01 c0.08

v/c Ratio 0.28 0.14 0.05 0.11 0.56 0.21

Uniform Delay, d1 3.7 3.3 23.8 24.0 25.7 24.4

Progression Factor 0.92 0.88 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.3 0.1 0.1 0.2 3.6 0.5

Delay (s) 3.7 3.0 23.9 24.2 29.3 24.8

Level of Service A A C C C C

Approach Delay (s) 3.7 3.0 24.2 27.9

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 7.6 HCM Level of Service A

HCM Volume to Capacity ratio 0.33

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 49.1% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 471 215 42 218 75 78

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 11 11 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 1.00 0.95 0.97

Frpb, ped/bikes 0.99 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.95 1.00 1.00 0.92

Flt Protected 1.00 0.95 1.00 0.98

Satd. Flow (prot) 3234 1770 3421 3216

Flt Permitted 1.00 0.95 1.00 0.98

Satd. Flow (perm) 3234 1770 3421 3216

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 512 234 46 237 82 85

RTOR Reduction (vph) 55 0 0 0 74 0

Lane Group Flow (vph) 691 0 46 237 93 0

Confl. Peds. (#/hr) 2 2

Confl. Bikes (#/hr) 2 2

Turn Type Prot

Protected Phases 2 1 6 4

Permitted Phases

Actuated Green, G (s) 37.3 4.0 46.3 8.7

Effective Green, g (s) 37.3 4.0 46.3 8.7

Actuated g/C Ratio 0.57 0.06 0.71 0.13

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1856 109 2437 430

v/s Ratio Prot c0.21 c0.03 0.07 c0.03

v/s Ratio Perm

v/c Ratio 0.37 0.42 0.10 0.22

Uniform Delay, d1 7.5 29.4 2.9 25.1

Progression Factor 0.84 1.09 0.42 1.00

Incremental Delay, d2 0.6 1.0 0.1 0.1

Delay (s) 6.9 32.9 1.3 25.2

Level of Service A C A C

Approach Delay (s) 6.9 6.4 25.2

Approach LOS A A C

Intersection Summary

HCM Average Control Delay 9.3 HCM Level of Service A

HCM Volume to Capacity ratio 0.35

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 41.2% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 21 443 83 21 196 22 45 68 20 42 143 20

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 12 11 11 11 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.98 1.00 0.97 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1711 3325 1770 3334 1711 1729 1711 1763

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1711 3325 1770 3334 1711 1729 1711 1763

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 23 482 90 23 213 24 49 74 22 46 155 22

RTOR Reduction (vph) 0 7 0 0 4 0 0 9 0 0 0 0

Lane Group Flow (vph) 23 565 0 23 233 0 49 87 0 46 177 0

Confl. Peds. (#/hr) 1 2 2 1 1 5 5 1

Confl. Bikes (#/hr) 2 1 4

Bus Blockages (#/hr) 0 0 0 0 4 0 0 0 0 0 0 0

Turn Type Prot Prot Split Split

Protected Phases 1 6 5 2 3 3 4 4

Permitted Phases

Actuated Green, G (s) 4.5 77.3 4.4 77.2 10.9 10.9 17.4 17.4

Effective Green, g (s) 4.5 77.3 4.4 77.2 10.9 10.9 17.4 17.4

Actuated g/C Ratio 0.03 0.59 0.03 0.59 0.08 0.08 0.13 0.13

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.0 2.5 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 59 1977 60 1980 143 145 229 236

v/s Ratio Prot c0.01 c0.17 0.01 0.07 0.03 c0.05 0.03 c0.10

v/s Ratio Perm

v/c Ratio 0.39 0.29 0.38 0.12 0.34 0.60 0.20 0.75

Uniform Delay, d1 61.4 12.9 61.5 11.5 56.2 57.4 50.1 54.2

Progression Factor 0.90 0.70 0.85 1.62 0.75 0.75 1.00 1.00

Incremental Delay, d2 3.0 0.3 2.9 0.1 0.5 4.4 0.2 11.2

Delay (s) 58.2 9.4 55.4 18.8 42.7 47.7 50.3 65.4

Level of Service E A E B D D D E

Approach Delay (s) 11.3 22.0 46.0 62.3

Approach LOS B C D E

Intersection Summary

HCM Average Control Delay 27.0 HCM Level of Service C

HCM Volume to Capacity ratio 0.38

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 43.2% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 2 4 4 57 3 4 1 126 75 8 290 1

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 4 4 62 3 4 1 137 82 9 315 1

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 519 554 316 520 514 178 316 218

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 519 554 316 520 514 178 316 218

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 99 99 86 99 99 100 99

cM capacity (veh/h) 460 437 725 458 461 865 1244 1351

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 11 70 220 325

Volume Left 2 62 1 9

Volume Right 4 4 82 1

cSH 526 472 1244 1351

Volume to Capacity 0.02 0.15 0.00 0.01

Queue Length 95th (ft) 2 13 0 0

Control Delay (s) 12.0 13.9 0.0 0.3

Lane LOS B B A A

Approach Delay (s) 12.0 13.9 0.0 0.3

Approach LOS B B

Intersection Summary

Average Delay 1.9

Intersection Capacity Utilization 37.8% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 2 99 47 176 330 2

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 108 51 191 359 2

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 653 360 361

vC1, stage 1 conf vol 360

vC2, stage 2 conf vol 293

vCu, unblocked vol 653 360 361

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s) 5.4

tF (s) 3.5 3.3 2.2

p0 queue free % 100 84 96

cM capacity (veh/h) 600 685 1198

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 110 242 361

Volume Left 2 51 0

Volume Right 108 0 2

cSH 683 1198 1700

Volume to Capacity 0.16 0.04 0.21

Queue Length 95th (ft) 14 3 0

Control Delay (s) 11.3 2.0 0.0

Lane LOS B A

Approach Delay (s) 11.3 2.0 0.0

Approach LOS B

Intersection Summary

Average Delay 2.4

Intersection Capacity Utilization 45.6% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 8 386 163 59 185 9 94 6 48 15 2 3

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 9 420 177 64 201 10 102 7 52 16 2 3

Pedestrians 1 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 213 597 860 867 508 829 950 209

vC1, stage 1 conf vol 526 526 336 336

vC2, stage 2 conf vol 335 341 492 614

vCu, unblocked vol 213 597 860 867 508 829 950 209

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s) 6.1 5.5 6.1 5.5

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 99 93 77 99 91 96 99 100

cM capacity (veh/h) 1355 980 454 447 565 398 382 829

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 9 597 64 211 161 22

Volume Left 9 0 64 0 102 16

Volume Right 0 177 0 10 52 3

cSH 1355 1700 980 1700 484 429

Volume to Capacity 0.01 0.35 0.07 0.12 0.33 0.05

Queue Length 95th (ft) 0 0 5 0 36 4

Control Delay (s) 7.7 0.0 8.9 0.0 16.1 13.8

Lane LOS A A C B

Approach Delay (s) 0.1 2.1 16.1 13.8

Approach LOS C B

Intersection Summary

Average Delay 3.3

Intersection Capacity Utilization 52.6% ICU Level of Service A

Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 109 454 274 233 23 117

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 118 493 298 253 25 127

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 1257

pX, platoon unblocked

vC, conflicting volume 612 1215 365

vC1, stage 1 conf vol 365

vC2, stage 2 conf vol 850

vCu, unblocked vol 612 1215 365

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s) 5.4

tF (s) 2.2 3.5 3.3

p0 queue free % 69 91 81

cM capacity (veh/h) 967 275 680

Direction, Lane # EB 1 WB 1 WB 2 NB 1

Volume Total 612 298 253 152

Volume Left 0 298 0 25

Volume Right 493 0 0 127

cSH 1700 967 1700 547

Volume to Capacity 0.36 0.31 0.15 0.28

Queue Length 95th (ft) 0 33 0 28

Control Delay (s) 0.0 10.4 0.0 14.1

Lane LOS B B

Approach Delay (s) 0.0 5.6 14.1

Approach LOS B

Intersection Summary

Average Delay 4.0

Intersection Capacity Utilization 67.4% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 10 76 32 52 343 9

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 11 83 35 57 373 10

Pedestrians 2

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 91 167 65

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 91 167 65

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 99 54 99

cM capacity (veh/h) 1504 817 997

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 93 91 383

Volume Left 11 0 373

Volume Right 0 57 10

cSH 1504 1700 821

Volume to Capacity 0.01 0.05 0.47

Queue Length 95th (ft) 1 0 63

Control Delay (s) 0.9 0.0 13.2

Lane LOS A B

Approach Delay (s) 0.9 0.0 13.2

Approach LOS B

Intersection Summary

Average Delay 9.0

Intersection Capacity Utilization 37.4% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

17: St Luke Pl N & Dayton Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 20 Synchro 7 -  Report

David Evans and Associates, Inc. Page 18

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 31 82 66 125 431 120

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 34 89 72 136 468 130

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 813 534 468

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 813 534 468

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 90 84 93

cM capacity (veh/h) 325 546 1093

Direction, Lane # EB 1 EB 2 NB 1 SB 1

Volume Total 34 89 208 599

Volume Left 34 0 72 0

Volume Right 0 89 0 130

cSH 325 546 1093 1700

Volume to Capacity 0.10 0.16 0.07 0.35

Queue Length 95th (ft) 9 14 5 0

Control Delay (s) 17.4 12.9 3.3 0.0

Lane LOS C B A

Approach Delay (s) 14.1 3.3 0.0

Approach LOS B

Intersection Summary

Average Delay 2.6

Intersection Capacity Utilization 53.5% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 1 4 0 75 2 44 1 62 100 99 161 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 11 12 12 12 12 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 0.98 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.86 1.00 0.85 1.00

Flt Protected 0.99 0.95 1.00 1.00 1.00 0.98

Satd. Flow (prot) 1842 1707 1554 1861 1552 1823

Flt Permitted 0.98 0.75 1.00 1.00 1.00 0.85

Satd. Flow (perm) 1831 1356 1554 1854 1552 1572

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 1 4 0 82 2 48 1 67 109 108 175 1

RTOR Reduction (vph) 0 0 0 0 19 0 0 0 81 0 0 0

Lane Group Flow (vph) 0 5 0 82 31 0 0 68 28 0 284 0

Confl. Peds. (#/hr) 3 1 1 3 3 5 5 3

Confl. Bikes (#/hr) 1 2 5

Turn Type Perm Perm Perm Perm Perm

Protected Phases 2 2 5 5

Permitted Phases 2 2 5 5 5

Actuated Green, G (s) 38.6 38.6 38.6 16.4 16.4 16.4

Effective Green, g (s) 38.6 38.6 38.6 16.4 16.4 16.4

Actuated g/C Ratio 0.59 0.59 0.59 0.25 0.25 0.25

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1087 805 923 468 392 397

v/s Ratio Prot 0.02

v/s Ratio Perm 0.00 c0.06 0.04 0.02 c0.18

v/c Ratio 0.00 0.10 0.03 0.15 0.07 0.72

Uniform Delay, d1 5.4 5.7 5.5 18.9 18.5 22.2

Progression Factor 1.00 0.46 0.45 1.00 1.00 0.80

Incremental Delay, d2 0.0 0.3 0.1 0.1 0.0 4.8

Delay (s) 5.4 2.9 2.5 18.9 18.5 22.6

Level of Service A A A B B C

Approach Delay (s) 5.4 2.7 18.7 22.6

Approach LOS A A B C

Intersection Summary

HCM Average Control Delay 16.9 HCM Level of Service B

HCM Volume to Capacity ratio 0.28

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 48.4% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

19: N 175th St & Meridian Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 20 Synchro 7 -  Report

David Evans and Associates, Inc. Page 20

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 22 454 31 97 438 119 22 92 113 312 263 38

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 11 12 11 12 11 10 11 12 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 0.91 0.91

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.94 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.97 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 0.99

Satd. Flow (prot) 1770 3379 1770 3277 1711 1739 1432 1610 3185

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 0.99

Satd. Flow (perm) 1770 3379 1770 3277 1711 1739 1432 1610 3185

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 24 493 34 105 476 129 24 100 123 339 286 41

RTOR Reduction (vph) 0 3 0 0 15 0 0 0 108 0 6 0

Lane Group Flow (vph) 24 524 0 105 590 0 24 100 15 220 440 0

Confl. Peds. (#/hr) 10 18 18 10 2 26 26 2

Confl. Bikes (#/hr) 1 3 1

Turn Type Prot Prot Split Perm Split

Protected Phases 5 2 1 6 4 4 3 3

Permitted Phases 4

Actuated Green, G (s) 4.0 58.4 12.1 66.5 15.9 15.9 15.9 23.6 23.6

Effective Green, g (s) 4.0 58.4 12.1 66.5 15.9 15.9 15.9 23.6 23.6

Actuated g/C Ratio 0.03 0.45 0.09 0.51 0.12 0.12 0.12 0.18 0.18

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 54 1518 165 1676 209 213 175 292 578

v/s Ratio Prot 0.01 0.16 c0.06 c0.18 0.01 c0.06 0.14 c0.14

v/s Ratio Perm 0.01

v/c Ratio 0.44 0.35 0.64 0.35 0.11 0.47 0.09 0.75 0.76

Uniform Delay, d1 61.9 23.3 56.8 18.9 50.8 53.1 50.6 50.4 50.5

Progression Factor 1.37 0.24 1.42 0.33 1.00 1.00 1.00 0.75 0.75

Incremental Delay, d2 2.1 0.6 4.1 0.4 0.1 0.6 0.1 8.5 4.8

Delay (s) 86.7 6.3 84.9 6.7 50.9 53.7 50.7 46.4 42.8

Level of Service F A F A D D D D D

Approach Delay (s) 9.8 18.3 51.9 44.0

Approach LOS A B D D

Intersection Summary

HCM Average Control Delay 27.8 HCM Level of Service C

HCM Volume to Capacity ratio 0.47

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 57.1% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 21 83 159 61 57 8 15 189 14 4 442 97

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 23 90 173 66 62 9 16 205 15 4 480 105

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 286 137 237 590

Volume Left (vph) 23 66 16 4

Volume Right (vph) 173 9 15 105

Hadj (s) -0.31 0.09 0.01 -0.07

Departure Headway (s) 6.5 7.3 6.6 5.8

Degree Utilization, x 0.51 0.28 0.43 0.95

Capacity (veh/h) 527 456 514 604

Control Delay (s) 16.2 13.1 14.5 49.6

Approach Delay (s) 16.2 13.1 14.5 49.6

Approach LOS C B B E

Intersection Summary

Delay 31.3

HCM Level of Service D

Intersection Capacity Utilization 61.5% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

21: N Innis Arden Wy & Greenwood Ave N 3/29/2016
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 9 194 478 100 186 44

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 10 211 520 109 202 48

Pedestrians 4 5 2

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1380 235 254

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1380 235 254

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 90 74 60

cM capacity (veh/h) 95 798 1307

Direction, Lane # EB 1 EB 2 NB 1 SB 1

Volume Total 10 211 628 250

Volume Left 10 0 520 0

Volume Right 0 211 0 48

cSH 95 798 1307 1700

Volume to Capacity 0.10 0.26 0.40 0.15

Queue Length 95th (ft) 8 27 49 0

Control Delay (s) 47.0 11.1 8.6 0.0

Lane LOS E B A

Approach Delay (s) 12.7 8.6 0.0

Approach LOS B

Intersection Summary

Average Delay 7.5

Intersection Capacity Utilization 59.2% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 23 59 16 6 68 283 20 235 11 106 212 44

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 25 64 17 7 74 308 22 255 12 115 230 48

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 107 80 308 289 393

Volume Left (vph) 25 7 0 22 115

Volume Right (vph) 17 0 308 12 48

Hadj (s) -0.02 0.07 -0.67 0.02 0.02

Departure Headway (s) 7.0 6.9 6.1 6.2 6.0

Degree Utilization, x 0.21 0.15 0.52 0.50 0.66

Capacity (veh/h) 427 486 541 536 562

Control Delay (s) 11.8 9.9 14.5 15.3 19.7

Approach Delay (s) 11.8 13.6 15.3 19.7

Approach LOS B B C C

Intersection Summary

Delay 15.9

HCM Level of Service C

Intersection Capacity Utilization 56.4% ICU Level of Service B

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 8 124 5 37 281 19 8 113 13 48 379 19

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 11 11 11 12 11 11 12 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98 1.00 1.00

Flpb, ped/bikes 0.99 1.00 0.97 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1757 1849 1662 1779 1766 1801 1502 1761 1785

Flt Permitted 0.37 1.00 0.67 1.00 0.47 1.00 1.00 0.68 1.00

Satd. Flow (perm) 680 1849 1168 1779 866 1801 1502 1257 1785

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 9 135 5 40 305 21 9 123 14 52 412 21

RTOR Reduction (vph) 0 2 0 0 4 0 0 0 6 0 2 0

Lane Group Flow (vph) 9 138 0 40 322 0 9 123 8 52 431 0

Confl. Peds. (#/hr) 7 18 18 7 2 5 5 2

Confl. Bikes (#/hr) 2 1

Turn Type Perm Perm Perm Perm Perm

Protected Phases 4 4 2 2

Permitted Phases 4 4 2 2 2

Actuated Green, G (s) 16.5 16.5 16.5 16.5 38.5 38.5 38.5 38.5 38.5

Effective Green, g (s) 16.5 16.5 16.5 16.5 38.5 38.5 38.5 38.5 38.5

Actuated g/C Ratio 0.25 0.25 0.25 0.25 0.59 0.59 0.59 0.59 0.59

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 173 469 296 452 513 1067 890 745 1057

v/s Ratio Prot 0.07 c0.18 0.07 c0.24

v/s Ratio Perm 0.01 0.03 0.01 0.01 0.04

v/c Ratio 0.05 0.29 0.14 0.71 0.02 0.12 0.01 0.07 0.41

Uniform Delay, d1 18.3 19.6 18.7 22.1 5.5 5.8 5.4 5.6 7.1

Progression Factor 1.00 1.00 0.69 0.76 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.1 0.1 3.7 0.1 0.2 0.0 0.2 1.2

Delay (s) 18.4 19.7 13.0 20.4 5.5 6.0 5.5 5.8 8.3

Level of Service B B B C A A A A A

Approach Delay (s) 19.6 19.6 5.9 8.0

Approach LOS B B A A

Intersection Summary

HCM Average Control Delay 13.0 HCM Level of Service B

HCM Volume to Capacity ratio 0.50

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 53.8% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 2 38 7 128 40 8 14 4 208 3 332 20

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00 1.00 0.95 0.95 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.86 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 0.97 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 1676 1425 1513 1551 1393 1590 1362 1354 1593 3185 1392

Flt Permitted 0.95 1.00 1.00 0.95 0.97 1.00 0.54 1.00 1.00 0.68 1.00 1.00

Satd. Flow (perm) 1593 1676 1425 1513 1551 1393 897 1362 1354 1139 3185 1392

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 2 41 8 139 43 9 15 4 226 3 361 22

RTOR Reduction (vph) 0 0 8 0 0 0 0 30 31 0 0 6

Lane Group Flow (vph) 2 41 0 90 92 9 15 85 84 3 361 16

Confl. Peds. (#/hr) 5 5 1 1

Turn Type Split Perm Split Free Perm Prot Perm Perm

Protected Phases 8 8 7 7 2 2 6

Permitted Phases 8 Free 2 6 6

Actuated Green, G (s) 7.9 7.9 7.9 12.2 12.2 130.0 94.9 94.9 94.9 94.9 94.9 94.9

Effective Green, g (s) 7.9 7.9 7.9 12.2 12.2 130.0 94.9 94.9 94.9 94.9 94.9 94.9

Actuated g/C Ratio 0.06 0.06 0.06 0.09 0.09 1.00 0.73 0.73 0.73 0.73 0.73 0.73

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.5 3.5 3.5 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 97 102 87 142 146 1393 655 994 988 831 2325 1016

v/s Ratio Prot 0.00 c0.02 c0.06 0.06 0.06 0.06 c0.11

v/s Ratio Perm 0.00 0.01 0.02 0.00 0.01

v/c Ratio 0.02 0.40 0.01 0.63 0.63 0.01 0.02 0.09 0.08 0.00 0.16 0.02

Uniform Delay, d1 57.4 58.8 57.4 56.7 56.7 0.0 4.8 5.1 5.1 4.8 5.3 4.8

Progression Factor 1.00 1.00 1.00 0.38 0.38 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 3.0 0.0 6.5 6.3 0.0 0.1 0.2 0.2 0.0 0.1 0.0

Delay (s) 57.5 61.8 57.4 28.2 27.9 0.0 4.9 5.2 5.2 4.8 5.5 4.8

Level of Service E E E C C A A A A A A A

Approach Delay (s) 61.0 26.7 5.2 5.4

Approach LOS E C A A

Intersection Summary

HCM Average Control Delay 13.3 HCM Level of Service B

HCM Volume to Capacity ratio 0.22

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 40.9% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 236 179 4 189 99 110 6 392 158 183 933 293

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.96 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 1856 1764 1863 1583 1769 3373 1769 3378

Flt Permitted 0.49 1.00 0.35 1.00 1.00 0.18 1.00 0.31 1.00

Satd. Flow (perm) 908 1856 642 1863 1583 344 3373 574 3378

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 257 195 4 205 108 120 7 426 172 199 1014 318

RTOR Reduction (vph) 0 1 0 0 0 106 0 33 0 0 19 0

Lane Group Flow (vph) 257 198 0 205 108 14 7 565 0 199 1313 0

Confl. Peds. (#/hr) 9 9 6 1 1 6

Turn Type pm+pt pm+pt Perm pm+pt pm+pt

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 8 2 6

Actuated Green, G (s) 36.0 17.9 31.2 15.5 15.5 54.8 53.8 82.9 77.4

Effective Green, g (s) 36.0 17.9 31.2 15.5 15.5 54.8 53.8 82.9 77.4

Actuated g/C Ratio 0.28 0.14 0.24 0.12 0.12 0.42 0.41 0.64 0.60

Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 1.0 3.0 1.0 3.0

Lane Grp Cap (vph) 371 256 290 222 189 156 1396 592 2011

v/s Ratio Prot c0.10 c0.11 0.09 0.06 0.00 0.17 c0.06 c0.39

v/s Ratio Perm 0.10 0.08 0.01 0.02 0.15

v/c Ratio 0.69 0.77 0.71 0.49 0.08 0.04 0.40 0.34 0.65

Uniform Delay, d1 39.9 54.1 42.7 53.5 50.9 22.0 26.8 11.0 17.4

Progression Factor 1.00 1.00 0.61 0.61 0.87 1.00 1.00 1.00 1.00

Incremental Delay, d2 4.5 12.4 6.1 0.6 0.1 0.0 0.9 1.5 1.7

Delay (s) 44.4 66.5 32.0 33.2 44.2 22.0 27.7 12.5 19.1

Level of Service D E C C D C C B B

Approach Delay (s) 54.0 35.7 27.6 18.2

Approach LOS D D C B

Intersection Summary

HCM Average Control Delay 28.0 HCM Level of Service C

HCM Volume to Capacity ratio 0.70

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 76.4% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 265 521 65 2 842 195 275 259 302 31 126 270

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.1 5.5 5.5 5.5 5.1 5.1 5.5 5.1 5.1 5.5

Lane Util. Factor 1.00 0.95 1.00 0.95 0.91 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 1.00 0.99 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 0.97 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 1.00 0.95 0.99 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3539 1534 3439 1610 3343 1560 1770 1863 1583

Flt Permitted 0.11 1.00 1.00 0.95 0.95 0.99 1.00 0.95 1.00 1.00

Satd. Flow (perm) 199 3539 1534 3282 1610 3343 1560 1770 1863 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 288 566 71 2 915 212 299 282 328 34 137 293

RTOR Reduction (vph) 0 0 29 0 15 0 0 0 134 0 0 178

Lane Group Flow (vph) 288 566 42 0 1114 0 188 393 194 34 137 115

Confl. Peds. (#/hr) 5 5 2 2

Turn Type pm+pt Perm Perm Split custom Split custom

Protected Phases 5 2 6 4 4 3 3

Permitted Phases 2 2 6 2 6

Actuated Green, G (s) 69.8 69.4 69.4 46.0 19.5 19.5 69.4 12.8 12.8 46.0

Effective Green, g (s) 69.8 69.4 69.4 46.0 19.5 19.5 69.4 12.8 12.8 46.0

Actuated g/C Ratio 0.59 0.59 0.59 0.39 0.17 0.17 0.59 0.11 0.11 0.39

Clearance Time (s) 5.1 5.5 5.5 5.5 5.1 5.1 5.5 5.1 5.1 5.5

Vehicle Extension (s) 3.0 3.5 3.5 3.0 3.0 3.0 3.5 3.0 3.0 3.0

Lane Grp Cap (vph) 363 2092 907 1286 267 555 922 193 203 620

v/s Ratio Prot c0.12 0.16 0.12 c0.12 0.02 c0.07

v/s Ratio Perm 0.35 0.03 c0.34 0.12 0.07

v/c Ratio 0.79 0.27 0.05 0.87 0.70 0.71 0.21 0.18 0.67 0.19

Uniform Delay, d1 36.1 11.7 10.1 32.9 46.2 46.3 11.2 47.5 50.3 23.4

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 11.3 0.1 0.0 6.4 8.2 4.1 0.1 0.4 8.6 0.1

Delay (s) 47.4 11.8 10.1 39.2 54.4 50.4 11.3 47.9 58.9 23.6

Level of Service D B B D D D B D E C

Approach Delay (s) 22.7 39.2 37.1 35.8

Approach LOS C D D D

Intersection Summary

HCM Average Control Delay 33.7 HCM Level of Service C

HCM Volume to Capacity ratio 0.76

Actuated Cycle Length (s) 117.4 Sum of lost time (s) 15.7

Intersection Capacity Utilization 80.3% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Sign Control Stop Stop Stop

Volume (vph) 1 27 40 26 18 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 29 43 28 20 0

Direction, Lane # EB 1 NB 1 SB 1

Volume Total (vph) 30 72 20

Volume Left (vph) 1 43 0

Volume Right (vph) 29 0 0

Hadj (s) -0.54 0.16 0.03

Departure Headway (s) 3.6 4.1 4.1

Degree Utilization, x 0.03 0.08 0.02

Capacity (veh/h) 980 853 872

Control Delay (s) 6.7 7.5 7.2

Approach Delay (s) 6.7 7.5 7.2

Approach LOS A A A

Intersection Summary

Delay 7.2

HCM Level of Service A

Intersection Capacity Utilization 20.9% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 7 3 0 0 0 43 1 24 0 25 10 6

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 8 3 0 0 0 47 1 26 0 27 11 7

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 11 47 27 45

Volume Left (vph) 8 0 1 27

Volume Right (vph) 0 47 0 7

Hadj (s) 0.17 -0.57 0.04 0.07

Departure Headway (s) 4.3 3.5 4.1 4.1

Degree Utilization, x 0.01 0.05 0.03 0.05

Capacity (veh/h) 822 1003 853 859

Control Delay (s) 7.3 6.7 7.2 7.3

Approach Delay (s) 7.3 6.7 7.2 7.3

Approach LOS A A A A

Intersection Summary

Delay 7.1

HCM Level of Service A

Intersection Capacity Utilization 22.9% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 0 1 2 0 7 0 65 0 22 33 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 0 1 2 0 8 0 71 0 24 36 0

Pedestrians 3

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 162 154 39 158 154 71 36 71

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 162 154 39 158 154 71 36 71

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 100 100 100 100 99 100 98

cM capacity (veh/h) 788 726 1030 795 726 992 1575 1530

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 2 10 71 60

Volume Left 1 2 0 24

Volume Right 1 8 0 0

cSH 893 940 1575 1530

Volume to Capacity 0.00 0.01 0.00 0.02

Queue Length 95th (ft) 0 1 0 1

Control Delay (s) 9.0 8.9 0.0 3.0

Lane LOS A A A

Approach Delay (s) 9.0 8.9 0.0 3.0

Approach LOS A A

Intersection Summary

Average Delay 2.0

Intersection Capacity Utilization 20.6% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 139 4 5 9 7 14 9 156 1 11 289 296

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 5.0 5.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.94 1.00 1.00 1.00 0.92

Flt Protected 0.95 0.99 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 1721 1756 3536 1770 3233

Flt Permitted 0.77 0.93 0.41 1.00 0.95 1.00

Satd. Flow (perm) 1423 1617 759 3536 1770 3233

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 151 4 5 10 8 15 10 170 1 12 314 322

RTOR Reduction (vph) 0 1 0 0 13 0 0 0 0 0 76 0

Lane Group Flow (vph) 0 159 0 0 20 0 10 171 0 12 560 0

Confl. Peds. (#/hr) 2 2 4 2 2 4

Turn Type Perm Perm Perm Prot

Protected Phases 8 8 6 5 5 6

Permitted Phases 8 8 6

Actuated Green, G (s) 21.6 21.6 86.8 86.8 8.6 99.4

Effective Green, g (s) 21.6 21.6 86.8 86.8 8.6 99.4

Actuated g/C Ratio 0.17 0.17 0.67 0.67 0.07 0.76

Clearance Time (s) 4.0 4.0 5.0 5.0 4.0

Vehicle Extension (s) 3.5 3.5 2.5 2.5 2.0

Lane Grp Cap (vph) 236 269 507 2361 117 2472

v/s Ratio Prot 0.05 0.01 c0.17

v/s Ratio Perm c0.11 0.01 0.01

v/c Ratio 0.67 0.08 0.02 0.07 0.10 0.23

Uniform Delay, d1 50.9 45.8 7.3 7.5 57.1 4.4

Progression Factor 1.00 1.00 0.82 0.82 1.34 0.39

Incremental Delay, d2 7.7 0.1 0.1 0.1 0.1 0.0

Delay (s) 58.6 45.9 6.0 6.3 76.7 1.7

Level of Service E D A A E A

Approach Delay (s) 58.6 45.9 6.3 3.1

Approach LOS E D A A

Intersection Summary

HCM Average Control Delay 13.7 HCM Level of Service B

HCM Volume to Capacity ratio 0.30

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 39.3% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 6 17 84 11 7 2 48 58 13 84 1

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 7 18 91 12 8 2 52 63 14 91 1

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 131

pX, platoon unblocked 0.99 0.99 0.99 0.99 0.99 0.99

vC, conflicting volume 222 240 93 231 209 84 92 115

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 209 228 93 219 196 70 92 102

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 99 98 87 98 99 100 99

cM capacity (veh/h) 719 658 963 705 685 983 1502 1476

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 25 111 117 107

Volume Left 0 91 2 14

Volume Right 18 8 63 1

cSH 859 716 1502 1476

Volume to Capacity 0.03 0.15 0.00 0.01

Queue Length 95th (ft) 2 14 0 1

Control Delay (s) 9.3 10.9 0.1 1.1

Lane LOS A B A A

Approach Delay (s) 9.3 10.9 0.1 1.1

Approach LOS A B

Intersection Summary

Average Delay 4.4

Intersection Capacity Utilization 30.9% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

32: Pine St & 3rd Ave S 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 20 Synchro 7 -  Report

David Evans and Associates, Inc. Page 33

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 11 4 4 2 4 10 13 69 6 8 44 23

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 12 4 4 2 4 11 14 75 7 9 48 25

Pedestrians 2

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 197 188 62 193 197 78 73 82

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 197 188 62 193 197 78 73 82

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 98 99 100 100 99 99 99 99

cM capacity (veh/h) 741 697 1001 750 688 982 1527 1516

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 21 17 96 82

Volume Left 12 2 14 9

Volume Right 4 11 7 25

cSH 773 858 1527 1516

Volume to Capacity 0.03 0.02 0.01 0.01

Queue Length 95th (ft) 2 2 1 0

Control Delay (s) 9.8 9.3 1.2 0.8

Lane LOS A A A A

Approach Delay (s) 9.8 9.3 1.2 0.8

Approach LOS A A

Intersection Summary

Average Delay 2.5

Intersection Capacity Utilization 17.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 55 587 0 1 570 58 1 0 8 90 1 106

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.6 4.6 4.6 4.6 5.5 5.5 5.5

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.99 0.88 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1769 3539 1770 3483 1609 1768 1565

Flt Permitted 0.25 1.00 0.28 1.00 0.99 0.75 1.00

Satd. Flow (perm) 461 3539 520 3483 1599 1398 1565

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 60 638 0 1 620 63 1 0 9 98 1 115

RTOR Reduction (vph) 0 0 0 0 14 0 0 4 0 0 51 0

Lane Group Flow (vph) 60 638 0 1 669 0 0 6 0 98 65 0

Confl. Peds. (#/hr) 1 1 2 1 1 2

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 18.8 18.8 18.8 18.8 36.1 36.1 36.1

Effective Green, g (s) 18.8 18.8 18.8 18.8 36.1 36.1 36.1

Actuated g/C Ratio 0.29 0.29 0.29 0.29 0.56 0.56 0.56

Clearance Time (s) 4.6 4.6 4.6 4.6 5.5 5.5 5.5

Vehicle Extension (s) 3.5 3.5 3.5 3.5 4.0 4.0 4.0

Lane Grp Cap (vph) 133 1024 150 1007 888 776 869

v/s Ratio Prot 0.18 c0.19 0.04

v/s Ratio Perm 0.13 0.00 0.00 c0.07

v/c Ratio 0.45 0.62 0.01 0.66 0.01 0.13 0.07

Uniform Delay, d1 18.9 20.0 16.5 20.3 6.4 6.9 6.7

Progression Factor 0.84 0.83 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 2.2 1.0 0.0 1.7 0.0 0.3 0.2

Delay (s) 18.2 17.7 16.5 22.1 6.5 7.2 6.9

Level of Service B B B C A A A

Approach Delay (s) 17.7 22.0 6.5 7.0

Approach LOS B C A A

Intersection Summary

HCM Average Control Delay 18.1 HCM Level of Service B

HCM Volume to Capacity ratio 0.31

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.1

Intersection Capacity Utilization 57.5% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 33 381 142 139 433 80 126 193 77 188 353 26

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.96 1.00 0.98 1.00 0.96 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 3383 1770 3456 1770 3388 1770 3498

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1770 3383 1770 3456 1770 3388 1770 3498

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 36 414 154 151 471 87 137 210 84 204 384 28

RTOR Reduction (vph) 0 58 0 0 21 0 0 67 0 0 8 0

Lane Group Flow (vph) 36 510 0 151 537 0 137 227 0 204 404 0

Confl. Peds. (#/hr) 1 1 9 9

Turn Type Prot Prot Prot Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases

Actuated Green, G (s) 2.5 16.4 9.2 23.1 7.4 13.2 10.2 16.0

Effective Green, g (s) 2.5 16.4 9.2 23.1 7.4 13.2 10.2 16.0

Actuated g/C Ratio 0.04 0.25 0.14 0.36 0.11 0.20 0.16 0.25

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 68 854 251 1228 202 688 278 861

v/s Ratio Prot 0.02 c0.15 c0.09 0.16 0.08 0.07 c0.12 c0.12

v/s Ratio Perm

v/c Ratio 0.53 0.60 0.60 0.44 0.68 0.33 0.73 0.47

Uniform Delay, d1 30.7 21.4 26.2 16.0 27.7 22.1 26.1 20.9

Progression Factor 1.00 1.00 1.67 0.32 1.03 0.92 1.00 1.00

Incremental Delay, d2 7.3 1.1 3.7 0.2 8.7 1.3 9.6 1.8

Delay (s) 37.9 22.5 47.6 5.4 37.1 21.7 35.7 22.7

Level of Service D C D A D C D C

Approach Delay (s) 23.4 14.4 26.6 27.0

Approach LOS C B C C

Intersection Summary

HCM Average Control Delay 22.2 HCM Level of Service C

HCM Volume to Capacity ratio 0.60

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 56.4% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 0 0 397 0 0 0 0 0 991 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3

Lane Util. Factor 0.95 0.95

Frt 1.00 1.00

Flt Protected 1.00 1.00

Satd. Flow (prot) 3539 3539

Flt Permitted 1.00 1.00

Satd. Flow (perm) 3539 3539

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 0 0 0 432 0 0 0 0 0 1077 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 0 0 0 432 0 0 0 0 0 1077 0

Turn Type

Protected Phases 6 4

Permitted Phases

Actuated Green, G (s) 64.7 54.7

Effective Green, g (s) 64.7 54.7

Actuated g/C Ratio 0.50 0.42

Clearance Time (s) 5.3 5.3

Vehicle Extension (s) 5.0 5.0

Lane Grp Cap (vph) 1761 1489

v/s Ratio Prot c0.12 c0.30

v/s Ratio Perm

v/c Ratio 0.25 0.72

Uniform Delay, d1 18.7 31.3

Progression Factor 0.60 1.00

Incremental Delay, d2 0.3 2.2

Delay (s) 11.6 33.5

Level of Service B C

Approach Delay (s) 0.0 11.6 0.0 33.5

Approach LOS A B A C

Intersection Summary

HCM Average Control Delay 27.2 HCM Level of Service C

HCM Volume to Capacity ratio 0.46

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 10.6

Intersection Capacity Utilization 46.3% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 0 494 0 0 1009 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3

Lane Util. Factor 0.95 0.97

Frt 1.00 1.00

Flt Protected 1.00 0.95

Satd. Flow (prot) 3539 3433

Flt Permitted 1.00 0.95

Satd. Flow (perm) 3539 3433

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 537 0 0 1097 0

RTOR Reduction (vph) 0 0 0 0 179 0

Lane Group Flow (vph) 0 537 0 0 918 0

Turn Type

Protected Phases 2 4

Permitted Phases

Actuated Green, G (s) 71.8 47.6

Effective Green, g (s) 71.8 47.6

Actuated g/C Ratio 0.55 0.37

Clearance Time (s) 5.3 5.3

Vehicle Extension (s) 5.0 5.0

Lane Grp Cap (vph) 1955 1257

v/s Ratio Prot c0.15 c0.27

v/s Ratio Perm

v/c Ratio 0.27 0.73

Uniform Delay, d1 15.4 35.6

Progression Factor 0.67 0.05

Incremental Delay, d2 0.3 2.4

Delay (s) 10.7 4.4

Level of Service B A

Approach Delay (s) 10.7 0.0 4.4

Approach LOS B A A

Intersection Summary

HCM Average Control Delay 6.4 HCM Level of Service A

HCM Volume to Capacity ratio 0.46

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 10.6

Intersection Capacity Utilization 51.3% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 9 1368 129 143 728 49 25 46 154 176 275 44

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.6 5.3 4.6 5.3 4.6 5.0 5.0 4.6 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3486 1770 3501 1770 1803 1563 1770 1863 1561

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3486 1770 3501 1770 1803 1563 1770 1863 1561

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 10 1487 140 155 791 53 27 50 167 191 299 48

RTOR Reduction (vph) 0 5 0 0 3 0 0 0 66 0 0 25

Lane Group Flow (vph) 10 1622 0 155 841 0 27 50 101 191 299 23

Confl. Peds. (#/hr) 1 2 2 1 2 1 1 2

Bus Blockages (#/hr) 0 0 0 0 0 0 0 8 0 0 0 0

Turn Type Prot Prot Prot Perm Prot Perm

Protected Phases 5 2 1 6 3 8 7 4

Permitted Phases 8 4

Actuated Green, G (s) 1.4 56.5 20.9 76.0 3.2 20.7 20.7 12.4 29.9 29.9

Effective Green, g (s) 1.4 56.5 20.9 76.0 3.2 20.7 20.7 12.4 29.9 29.9

Actuated g/C Ratio 0.01 0.43 0.16 0.58 0.02 0.16 0.16 0.10 0.23 0.23

Clearance Time (s) 4.6 5.3 4.6 5.3 4.6 5.0 5.0 4.6 5.0 5.0

Vehicle Extension (s) 2.5 5.0 2.5 5.0 2.5 5.0 5.0 3.0 5.0 5.0

Lane Grp Cap (vph) 19 1515 285 2047 44 287 249 169 428 359

v/s Ratio Prot 0.01 c0.47 c0.09 0.24 0.02 0.03 c0.11 c0.16

v/s Ratio Perm 0.06 0.01

v/c Ratio 0.53 1.07 0.54 0.41 0.61 0.17 0.41 1.13 0.70 0.06

Uniform Delay, d1 64.0 36.8 50.2 14.8 62.8 47.3 49.1 58.8 45.9 39.1

Progression Factor 1.32 0.58 0.91 0.81 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 17.1 43.7 1.6 0.6 19.7 0.6 2.3 108.5 6.2 0.2

Delay (s) 101.5 65.2 47.1 12.5 82.5 47.9 51.4 167.3 52.1 39.3

Level of Service F E D B F D D F D D

Approach Delay (s) 65.4 17.9 54.1 91.9

Approach LOS E B D F

Intersection Summary

HCM Average Control Delay 54.9 HCM Level of Service D

HCM Volume to Capacity ratio 0.88

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 14.5

Intersection Capacity Utilization 83.3% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 0 1060 835 0 275 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3 5.0

Lane Util. Factor 0.95 0.95 0.97

Frpb, ped/bikes 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 1.00 1.00

Flt Protected 1.00 1.00 0.95

Satd. Flow (prot) 3539 3539 3433

Flt Permitted 1.00 1.00 0.95

Satd. Flow (perm) 3539 3539 3433

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 1152 908 0 299 0

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 0 1152 908 0 299 0

Confl. Peds. (#/hr) 1

Turn Type

Protected Phases 2 6 4

Permitted Phases

Actuated Green, G (s) 43.7 43.7 11.0

Effective Green, g (s) 43.7 43.7 11.0

Actuated g/C Ratio 0.67 0.67 0.17

Clearance Time (s) 5.3 5.3 5.0

Vehicle Extension (s) 5.0 5.0 3.0

Lane Grp Cap (vph) 2379 2379 581

v/s Ratio Prot c0.33 0.26 c0.09

v/s Ratio Perm

v/c Ratio 0.48 0.38 0.51

Uniform Delay, d1 5.2 4.7 24.6

Progression Factor 0.69 1.00 1.00

Incremental Delay, d2 0.2 0.5 0.8

Delay (s) 3.8 5.2 25.3

Level of Service A A C

Approach Delay (s) 3.8 5.2 25.3

Approach LOS A A C

Intersection Summary

HCM Average Control Delay 7.0 HCM Level of Service A

HCM Volume to Capacity ratio 0.49

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.3

Intersection Capacity Utilization 45.7% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 29 51 12 567 1644 40

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 32 55 13 616 1787 43

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 2121 893 1830

vC1, stage 1 conf vol 1787

vC2, stage 2 conf vol 334

vCu, unblocked vol 2121 893 1830

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s) 5.8

tF (s) 3.5 3.3 2.2

p0 queue free % 73 81 96

cM capacity (veh/h) 115 284 330

Direction, Lane # EB 1 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3

Volume Total 87 13 308 308 893 893 43

Volume Left 32 13 0 0 0 0 0

Volume Right 55 0 0 0 0 0 43

cSH 186 330 1700 1700 1700 1700 1700

Volume to Capacity 0.47 0.04 0.18 0.18 0.53 0.53 0.03

Queue Length 95th (ft) 56 3 0 0 0 0 0

Control Delay (s) 40.4 16.4 0.0 0.0 0.0 0.0 0.0

Lane LOS E C

Approach Delay (s) 40.4 0.3 0.0

Approach LOS E

Intersection Summary

Average Delay 1.5

Intersection Capacity Utilization 56.9% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 123 329 70 174 122 73 14 336 107 122 1316 150

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 11 11 11 11 11 11 13 15 11 13

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 0.97 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3432 1711 3421 1508 1711 3421 1590 1947 3421 1585

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3432 1711 3421 1508 1711 3421 1590 1947 3421 1585

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 134 358 76 189 133 79 15 365 116 133 1430 163

RTOR Reduction (vph) 0 15 0 0 0 66 0 0 63 0 0 35

Lane Group Flow (vph) 134 419 0 189 133 13 15 365 53 133 1430 128

Confl. Peds. (#/hr) 2 9 9 2 12 12 12 12

Turn Type Prot Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 13.6 20.2 15.0 21.6 21.6 2.8 59.7 59.7 13.1 70.0 70.0

Effective Green, g (s) 13.6 20.2 15.0 21.6 21.6 2.8 59.7 59.7 13.1 70.0 70.0

Actuated g/C Ratio 0.10 0.16 0.12 0.17 0.17 0.02 0.46 0.46 0.10 0.54 0.54

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 3.0 2.0 2.0 2.5 3.5 3.5 2.5 3.5 3.5

Lane Grp Cap (vph) 185 533 197 568 251 37 1571 730 196 1842 853

v/s Ratio Prot 0.08 c0.12 c0.11 0.04 0.01 0.11 c0.07 c0.42

v/s Ratio Perm 0.01 0.03 0.08

v/c Ratio 0.72 0.79 0.96 0.23 0.05 0.41 0.23 0.07 0.68 0.78 0.15

Uniform Delay, d1 56.4 52.8 57.2 47.0 45.6 62.8 21.3 19.7 56.4 23.8 15.1

Progression Factor 0.99 0.99 0.63 0.74 1.98 1.02 0.79 0.42 1.00 1.00 1.00

Incremental Delay, d2 11.3 6.9 51.4 0.1 0.0 5.1 0.3 0.2 8.2 3.3 0.4

Delay (s) 67.1 59.1 87.4 34.7 90.3 69.1 17.2 8.5 64.6 27.1 15.4

Level of Service E E F C F E B A E C B

Approach Delay (s) 61.0 70.5 16.8 28.9

Approach LOS E E B C

Intersection Summary

HCM Average Control Delay 37.9 HCM Level of Service D

HCM Volume to Capacity ratio 0.82

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 22.0

Intersection Capacity Utilization 83.3% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR WBR2 NBL2 NBL NBT NBR SBL

Lane Configurations

Volume (vph) 66 321 187 109 174 35 17 78 29 388 42 49

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00

Frt 1.00 1.00 0.85 1.00 0.97 1.00 1.00 0.85 1.00

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Satd. Flow (prot) 1593 3185 1425 1593 3076 1593 3185 1425 1593

Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Satd. Flow (perm) 1593 3185 1425 1593 3076 1593 3185 1425 1593

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 72 349 203 118 189 38 18 85 32 422 46 53

RTOR Reduction (vph) 0 0 120 0 5 0 0 0 0 0 22 0

Lane Group Flow (vph) 72 349 83 118 240 0 0 0 117 422 24 53

Turn Type Prot Perm Prot Prot Prot Perm Prot

Protected Phases 7 4 3 8 5 5 2 1

Permitted Phases 4 2

Actuated Green, G (s) 7.2 24.4 24.4 9.0 26.2 9.0 67.4 67.4 7.2

Effective Green, g (s) 7.2 24.4 24.4 9.0 26.2 9.0 67.4 67.4 7.2

Actuated g/C Ratio 0.06 0.19 0.19 0.07 0.20 0.07 0.52 0.52 0.06

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 2.0 6.0 6.0 2.0

Lane Grp Cap (vph) 88 598 267 110 620 110 1651 739 88

v/s Ratio Prot 0.05 c0.11 c0.07 0.08 c0.07 0.13 0.03

v/s Ratio Perm 0.06 0.02

v/c Ratio 0.82 0.58 0.31 1.07 0.39 1.06 0.26 0.03 0.60

Uniform Delay, d1 60.8 48.2 45.5 60.5 44.9 60.5 17.4 15.3 60.0

Progression Factor 0.96 0.83 0.85 0.92 0.94 0.67 0.79 1.50 1.20

Incremental Delay, d2 41.8 1.4 0.7 105.9 0.4 102.2 0.4 0.1 6.2

Delay (s) 100.4 41.2 39.2 161.7 42.8 143.0 14.0 23.0 77.9

Level of Service F D D F D F B C E

Approach Delay (s) 47.4 81.5 40.5

Approach LOS D F D

Intersection Summary

HCM Average Control Delay 44.7 HCM Level of Service D

HCM Volume to Capacity ratio 0.90

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 22.0

Intersection Capacity Utilization 85.4% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBT SBR SBR2 SER2

Lane Configurations

Volume (vph) 1430 71 7 0

Ideal Flow (vphpl) 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0

Lane Util. Factor 0.95 1.00

Frt 1.00 0.85

Flt Protected 1.00 1.00

Satd. Flow (prot) 3185 1425

Flt Permitted 1.00 1.00

Satd. Flow (perm) 3185 1425

Peak-hour factor, PHF 0.92 0.92 0.92 0.92

Adj. Flow (vph) 1554 77 8 0

RTOR Reduction (vph) 0 2 0 0

Lane Group Flow (vph) 1554 83 0 0

Turn Type Prot custom

Protected Phases 6 6

Permitted Phases 4

Actuated Green, G (s) 65.6 65.6

Effective Green, g (s) 65.6 65.6

Actuated g/C Ratio 0.50 0.50

Clearance Time (s) 5.0 5.0

Vehicle Extension (s) 4.0 4.0

Lane Grp Cap (vph) 1607 719

v/s Ratio Prot c0.49 0.06

v/s Ratio Perm

v/c Ratio 0.97 0.11

Uniform Delay, d1 31.2 16.9

Progression Factor 0.76 0.58

Incremental Delay, d2 13.6 0.3

Delay (s) 37.3 10.0

Level of Service D B

Approach Delay (s) 37.2

Approach LOS D

Intersection Summary



HCM Signalized Intersection Capacity Analysis

42: N 175th St & SR 99 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 20 Synchro 7 -  Report

David Evans and Associates, Inc. Page 44

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 32 257 57 341 200 93 14 472 119 181 1430 35

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 6.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 0.97 0.95 1.00 1.00 0.95 1.00 0.97 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.97 1.00 1.00 0.98 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 2976 3090 3079 1388 1593 3079 1397 3090 3079 1403

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1593 2976 3090 3079 1388 1593 3079 1397 3090 3079 1403

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 35 279 62 371 217 101 15 513 129 197 1554 38

RTOR Reduction (vph) 0 16 0 0 0 76 0 0 56 0 0 18

Lane Group Flow (vph) 35 325 0 371 217 25 15 513 73 197 1554 20

Confl. Peds. (#/hr) 12 18 18 12 2 9 9 2

Turn Type Prot Prot Perm Prot pm+ov Prot Perm

Protected Phases 7 4 3 8 5 2 3 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 4.2 22.9 13.0 31.7 31.7 2.4 60.4 73.4 11.7 69.7 69.7

Effective Green, g (s) 4.2 22.9 13.0 31.7 31.7 2.4 60.4 73.4 11.7 69.7 69.7

Actuated g/C Ratio 0.03 0.18 0.10 0.24 0.24 0.02 0.46 0.56 0.09 0.54 0.54

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 6.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.5 3.5 3.5 1.5 4.0 3.5 1.5 4.0 4.0

Lane Grp Cap (vph) 51 524 309 751 338 29 1431 789 278 1651 752

v/s Ratio Prot 0.02 c0.11 c0.12 0.07 0.01 0.17 0.01 c0.06 c0.50

v/s Ratio Perm 0.02 0.04 0.01

v/c Ratio 0.69 0.62 1.20 0.29 0.07 0.52 0.36 0.09 0.71 0.94 0.03

Uniform Delay, d1 62.2 49.5 58.5 40.0 37.8 63.2 22.4 13.0 57.5 28.2 14.2

Progression Factor 1.06 0.98 0.68 0.77 1.02 1.07 1.39 2.91 1.27 0.36 0.13

Incremental Delay, d2 31.9 2.3 117.0 0.3 0.1 6.2 0.7 0.1 2.8 5.8 0.0

Delay (s) 97.9 50.6 156.8 31.2 38.6 74.0 31.7 37.8 75.6 15.8 1.9

Level of Service F D F C D E C D E B A

Approach Delay (s) 55.0 99.9 33.9 22.1

Approach LOS D F C C

Intersection Summary

HCM Average Control Delay 43.1 HCM Level of Service D

HCM Volume to Capacity ratio 0.92

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 22.0

Intersection Capacity Utilization 94.1% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 87 25 132 12 48 4 166 571 6 10 1635 248

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 4.0 6.0 4.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 0.97 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.98 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.87 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1588 1394 1589 1601 3090 3079 1355 1593 3079 1395

Flt Permitted 0.55 1.00 0.44 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 924 1394 734 1601 3090 3079 1355 1593 3079 1395

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 95 27 143 13 52 4 180 621 7 11 1777 270

RTOR Reduction (vph) 0 125 0 0 3 0 0 0 2 0 0 69

Lane Group Flow (vph) 95 45 0 13 53 0 180 621 5 11 1777 201

Confl. Peds. (#/hr) 5 5 5 5 4 6 6 4

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 17.5 12.9 11.5 9.9 7.0 92.9 92.9 2.6 88.5 88.5

Effective Green, g (s) 17.5 12.9 11.5 9.9 7.0 92.9 92.9 2.6 88.5 88.5

Actuated g/C Ratio 0.13 0.10 0.09 0.08 0.05 0.71 0.71 0.02 0.68 0.68

Clearance Time (s) 4.0 6.0 4.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 2.0 3.0 2.0 2.0 3.0 3.0 2.0 3.0 3.0

Lane Grp Cap (vph) 148 138 75 122 166 2200 968 32 2096 950

v/s Ratio Prot c0.02 0.03 0.00 0.03 c0.06 c0.20 0.01 c0.58

v/s Ratio Perm c0.06 0.01 0.00 0.14

v/c Ratio 0.64 0.32 0.17 0.44 1.08 0.28 0.01 0.34 0.85 0.21

Uniform Delay, d1 53.0 54.5 54.5 57.4 61.5 6.6 5.3 62.9 15.7 7.7

Progression Factor 1.14 1.67 1.00 1.00 0.97 0.91 1.18 1.25 0.30 0.08

Incremental Delay, d2 9.1 0.5 1.1 0.9 92.4 0.3 0.0 1.6 3.1 0.3

Delay (s) 69.5 91.6 55.6 58.3 152.2 6.3 6.3 79.9 7.8 1.0

Level of Service E F E E F A A E A A

Approach Delay (s) 83.7 57.8 38.8 7.3

Approach LOS F E D A

Intersection Summary

HCM Average Control Delay 22.7 HCM Level of Service C

HCM Volume to Capacity ratio 0.86

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 23.0

Intersection Capacity Utilization 82.8% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 150 118 30 135 163 148 16 451 54 97 1279 5

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.97 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 0.98 1.00 1.00 0.97 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 3090 1676 1402 1593 3185 1403 1593 3185 1385 1593 3185 1399

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 3090 1676 1402 1593 3185 1403 1593 3185 1385 1593 3185 1399

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 163 128 33 147 177 161 17 490 59 105 1390 5

RTOR Reduction (vph) 0 0 29 0 0 140 0 0 27 0 0 2

Lane Group Flow (vph) 163 128 4 147 177 21 17 490 32 105 1390 3

Confl. Peds. (#/hr) 3 3 3 3 4 3 3 4

Turn Type Prot Perm Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 10.5 14.3 14.3 13.5 17.3 17.3 2.4 69.8 69.8 12.4 79.8 79.8

Effective Green, g (s) 10.5 14.3 14.3 13.5 17.3 17.3 2.4 69.8 69.8 12.4 79.8 79.8

Actuated g/C Ratio 0.08 0.11 0.11 0.10 0.13 0.13 0.02 0.54 0.54 0.10 0.61 0.61

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 3.0 3.0 2.0 3.0 3.0

Lane Grp Cap (vph) 250 184 154 165 424 187 29 1710 744 152 1955 859

v/s Ratio Prot 0.05 c0.08 c0.09 c0.06 0.01 0.15 c0.07 c0.44

v/s Ratio Perm 0.00 0.02 0.02 0.00

v/c Ratio 0.65 0.70 0.02 0.89 0.42 0.11 0.59 0.29 0.04 0.69 0.71 0.00

Uniform Delay, d1 58.0 55.8 51.6 57.5 51.7 49.6 63.3 16.5 14.3 56.9 17.2 9.7

Progression Factor 1.08 0.90 0.83 1.00 1.00 1.00 1.62 0.56 0.51 1.18 0.32 0.13

Incremental Delay, d2 4.6 8.9 0.0 39.6 0.2 0.1 16.9 0.4 0.1 6.3 1.3 0.0

Delay (s) 67.2 59.2 42.7 97.1 52.0 49.7 119.5 9.7 7.4 73.5 6.9 1.3

Level of Service E E D F D D F A A E A A

Approach Delay (s) 61.5 64.9 12.7 11.5

Approach LOS E E B B

Intersection Summary

HCM Average Control Delay 26.4 HCM Level of Service C

HCM Volume to Capacity ratio 0.78

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 25.0

Intersection Capacity Utilization 77.0% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 54 475 56 220 349 141 44 393 146 289 1110 53

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.98 1.00 1.00 0.97 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3468 1770 3539 1552 1770 3539 1534 1770 3539 1530

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3468 1770 3539 1552 1770 3539 1534 1770 3539 1530

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 59 516 61 239 379 153 48 427 159 314 1207 58

RTOR Reduction (vph) 0 7 0 0 0 105 0 0 117 0 0 32

Lane Group Flow (vph) 59 570 0 239 379 48 48 427 42 314 1207 26

Confl. Peds. (#/hr) 6 19 19 6 12 13 13 12

Turn Type Prot Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 7.0 25.8 21.8 40.6 40.6 5.6 34.7 34.7 27.7 56.8 56.8

Effective Green, g (s) 7.0 25.8 21.8 40.6 40.6 5.6 34.7 34.7 27.7 56.8 56.8

Actuated g/C Ratio 0.05 0.20 0.17 0.31 0.31 0.04 0.27 0.27 0.21 0.44 0.44

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 4.0 2.0 2.0 2.0 6.0 6.0 5.0 6.0 6.0

Lane Grp Cap (vph) 95 688 297 1105 485 76 945 409 377 1546 668

v/s Ratio Prot 0.03 c0.16 c0.14 0.11 0.03 0.12 c0.18 c0.34

v/s Ratio Perm 0.03 0.03 0.02

v/c Ratio 0.62 0.83 0.80 0.34 0.10 0.63 0.45 0.10 0.83 0.78 0.04

Uniform Delay, d1 60.2 50.0 52.1 34.4 31.7 61.2 39.7 35.9 48.9 31.3 21.0

Progression Factor 1.01 0.90 1.00 1.00 1.00 1.10 0.71 0.26 0.87 0.61 0.34

Incremental Delay, d2 11.2 7.6 15.3 0.1 0.0 11.6 1.5 0.5 12.0 2.9 0.1

Delay (s) 72.1 52.6 67.4 34.5 31.7 79.1 29.8 10.0 54.7 22.0 7.2

Level of Service E D E C C E C A D C A

Approach Delay (s) 54.4 44.1 28.6 28.0

Approach LOS D D C C

Intersection Summary

HCM Average Control Delay 36.2 HCM Level of Service D

HCM Volume to Capacity ratio 0.79

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 84.7% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

46: N 130th St & SR 99 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 20 Synchro 7 -  Report

David Evans and Associates, Inc. Page 48

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 70 458 73 170 307 67 31 406 134 104 1165 71

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.98 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.97 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1770 3455 1770 3400 1770 3539 1557 1770 3500

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1770 3455 1770 3400 1770 3539 1557 1770 3500

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 76 498 79 185 334 73 34 441 146 113 1266 77

RTOR Reduction (vph) 0 10 0 0 15 0 0 0 82 0 3 0

Lane Group Flow (vph) 76 567 0 185 392 0 34 441 64 113 1340 0

Confl. Peds. (#/hr) 25 5 5 25 14 2 2 14

Turn Type Prot Prot Prot Perm Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 2

Actuated Green, G (s) 8.8 26.1 17.8 35.1 4.2 57.4 57.4 12.7 65.9

Effective Green, g (s) 8.8 26.1 17.8 35.1 4.2 57.4 57.4 12.7 65.9

Actuated g/C Ratio 0.07 0.20 0.14 0.27 0.03 0.44 0.44 0.10 0.51

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 120 694 242 918 57 1563 687 173 1774

v/s Ratio Prot 0.04 c0.16 c0.10 0.12 0.02 0.12 c0.06 c0.38

v/s Ratio Perm 0.04

v/c Ratio 0.63 0.82 0.76 0.43 0.60 0.28 0.09 0.65 0.76

Uniform Delay, d1 59.0 49.7 54.1 39.2 62.1 23.2 21.1 56.5 25.6

Progression Factor 1.00 1.00 1.10 1.06 1.00 1.00 1.00 1.14 0.51

Incremental Delay, d2 10.4 7.4 12.6 0.3 15.6 0.5 0.3 5.5 2.0

Delay (s) 69.5 57.1 71.8 41.9 77.7 23.6 21.4 70.2 15.0

Level of Service E E E D E C C E B

Approach Delay (s) 58.5 51.3 26.1 19.3

Approach LOS E D C B

Intersection Summary

HCM Average Control Delay 34.0 HCM Level of Service C

HCM Volume to Capacity ratio 0.75

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 75.7% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

47: N 175th St & I-5 SB Off-Ramp 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 20 Synchro 7 -  Report

David Evans and Associates, Inc. Page 49

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 423 518 250 546 0 0 0 0 83 2 335

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 11 11 12 12 12 12 12 11 12

Total Lost time (s) 5.0 5.0 4.6 5.0 5.0 5.0

Lane Util. Factor 0.91 1.00 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 0.97 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 4916 1535 1711 3421 1717 1583

Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 4916 1535 1711 3421 1717 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 460 563 272 593 0 0 0 0 90 2 364

RTOR Reduction (vph) 0 0 326 0 0 0 0 0 0 0 0 268

Lane Group Flow (vph) 0 460 237 272 593 0 0 0 0 0 92 96

Confl. Peds. (#/hr) 5 4

Turn Type Perm Prot Perm Perm

Protected Phases 2 1 6 4

Permitted Phases 2 4 4

Actuated Green, G (s) 54.7 54.7 26.5 27.6 34.2 34.2

Effective Green, g (s) 54.7 54.7 26.5 27.6 34.2 34.2

Actuated g/C Ratio 0.42 0.42 0.20 0.21 0.26 0.26

Clearance Time (s) 5.0 5.0 4.6 5.0 5.0 5.0

Vehicle Extension (s) 4.0 4.0 4.5 4.0 5.0 5.0

Lane Grp Cap (vph) 2069 646 349 726 452 416

v/s Ratio Prot 0.09 0.16 c0.17

v/s Ratio Perm c0.15 0.05 c0.06

v/c Ratio 0.22 0.37 0.78 0.82 0.20 0.23

Uniform Delay, d1 24.1 25.8 49.0 48.8 37.3 37.6

Progression Factor 1.03 2.79 0.45 0.46 1.00 1.00

Incremental Delay, d2 0.2 1.5 7.7 4.8 0.5 0.6

Delay (s) 25.0 73.3 29.7 27.4 37.8 38.2

Level of Service C E C C D D

Approach Delay (s) 51.6 28.1 0.0 38.1

Approach LOS D C A D

Intersection Summary

HCM Average Control Delay 40.3 HCM Level of Service D

HCM Volume to Capacity ratio 0.42

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 93.4% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

48: N 130th St & 5th Ave NE 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 20 Synchro 7 -  Report

David Evans and Associates, Inc. Page 50

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 204 401 50 0 279 100 277 113 212 106 207 30

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 0.95 0.95 1.00 0.91 0.91 0.91 0.91

Frpb, ped/bikes 1.00 1.00 0.99 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.99 1.00 0.85 1.00 0.92 1.00 0.98

Flt Protected 0.98 1.00 1.00 0.95 0.99 0.95 1.00

Satd. Flow (prot) 3440 3539 1561 1610 3068 1610 3315

Flt Permitted 0.75 1.00 1.00 0.95 0.99 0.95 1.00

Satd. Flow (perm) 2612 3539 1561 1610 3068 1610 3315

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 222 436 54 0 303 109 301 123 230 115 225 33

RTOR Reduction (vph) 0 9 0 0 0 74 0 173 0 0 16 0

Lane Group Flow (vph) 0 703 0 0 303 35 226 255 0 103 254 0

Confl. Peds. (#/hr) 2 2 2 2 2 1 1 2

Turn Type Perm Perm Split Split

Protected Phases 4 8 2 2 6 6

Permitted Phases 4 8

Actuated Green, G (s) 21.0 21.0 21.0 16.0 16.0 16.0 16.0

Effective Green, g (s) 21.0 21.0 21.0 16.0 16.0 16.0 16.0

Actuated g/C Ratio 0.32 0.32 0.32 0.25 0.25 0.25 0.25

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 844 1143 504 396 755 396 816

v/s Ratio Prot 0.09 c0.14 0.08 0.06 c0.08

v/s Ratio Perm c0.27 0.02

v/c Ratio 0.83 0.27 0.07 0.57 0.34 0.26 0.31

Uniform Delay, d1 20.4 16.3 15.2 21.5 20.1 19.7 20.0

Progression Factor 0.91 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 7.4 0.6 0.3 5.9 1.2 1.6 1.0

Delay (s) 25.8 16.9 15.5 27.4 21.3 21.3 21.0

Level of Service C B B C C C C

Approach Delay (s) 25.8 16.5 23.4 21.1

Approach LOS C B C C

Intersection Summary

HCM Average Control Delay 22.5 HCM Level of Service C

HCM Volume to Capacity ratio 0.60

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 72.0% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

49: NW 200th St & 8th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 20 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 16 7 121 4 9 1 69 178 0 3 277 30

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 17 8 132 4 10 1 75 193 0 3 301 33

Pedestrians 3 2 15

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 676 672 335 820 689 195 337 195

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 676 672 335 820 689 195 337 195

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 95 98 81 98 97 100 94 100

cM capacity (veh/h) 339 351 696 219 344 844 1219 1375

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 157 15 268 337

Volume Left 17 4 75 3

Volume Right 132 1 0 33

cSH 598 307 1219 1375

Volume to Capacity 0.26 0.05 0.06 0.00

Queue Length 95th (ft) 26 4 5 0

Control Delay (s) 13.1 17.3 2.7 0.1

Lane LOS B C A A

Approach Delay (s) 13.1 17.3 2.7 0.1

Approach LOS B C

Intersection Summary

Average Delay 4.0

Intersection Capacity Utilization 51.6% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

50: NW 200th St & 3rd Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 20 Synchro 7 -  Report

David Evans and Associates, Inc. Page 52

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 10 4 59 7 21 2 79 65 31 187 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 11 4 64 8 23 2 86 71 34 203 0

Pedestrians 6 1 2

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 1 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 431 439 209 407 403 124 209 158

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 431 439 209 407 403 124 209 158

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 98 99 88 99 98 100 98

cM capacity (veh/h) 500 496 827 529 519 924 1355 1421

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 16 95 159 237

Volume Left 1 64 2 34

Volume Right 4 23 71 0

cSH 556 589 1355 1421

Volume to Capacity 0.03 0.16 0.00 0.02

Queue Length 95th (ft) 2 14 0 2

Control Delay (s) 11.7 12.3 0.1 1.3

Lane LOS B B A A

Approach Delay (s) 11.7 12.3 0.1 1.3

Approach LOS B B

Intersection Summary

Average Delay 3.3

Intersection Capacity Utilization 42.1% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

51: NW 200th St & Fremont Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 20 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 7 72 22 12 31 11 25 73 28 14 222 22

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 8 78 24 13 34 12 27 79 30 15 241 24

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 110 59 137 280

Volume Left (vph) 8 13 27 15

Volume Right (vph) 24 12 30 24

Hadj (s) -0.08 -0.04 -0.06 -0.01

Departure Headway (s) 4.9 5.0 4.6 4.5

Degree Utilization, x 0.15 0.08 0.17 0.35

Capacity (veh/h) 673 649 740 767

Control Delay (s) 8.7 8.4 8.6 9.9

Approach Delay (s) 8.7 8.4 8.6 9.9

Approach LOS A A A A

Intersection Summary

Delay 9.2

HCM Level of Service A

Intersection Capacity Utilization 28.7% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

52: N 200th St & SR 99 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 20 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 43 131 31 69 47 29 16 422 50 47 1603 41

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.98 1.00 1.00 0.91

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.94 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1760 1742 1765 1681 1770 3421 1547 1770 3421 1446

Flt Permitted 0.56 1.00 0.48 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1035 1742 890 1681 1770 3421 1547 1770 3421 1446

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 47 142 34 75 51 32 17 459 54 51 1742 45

RTOR Reduction (vph) 0 8 0 0 19 0 0 0 21 0 0 16

Lane Group Flow (vph) 47 168 0 75 64 0 17 459 33 51 1742 29

Confl. Peds. (#/hr) 9 6 6 9 21 1 1 21

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 26.3 18.3 19.9 15.1 2.4 79.8 79.8 7.1 84.5 84.5

Effective Green, g (s) 26.3 18.3 19.9 15.1 2.4 79.8 79.8 7.1 84.5 84.5

Actuated g/C Ratio 0.20 0.14 0.15 0.12 0.02 0.61 0.61 0.05 0.65 0.65

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 3.5 3.0 3.5 2.0 4.0 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 254 245 169 195 33 2100 950 97 2224 940

v/s Ratio Prot 0.01 c0.10 c0.02 0.04 0.01 0.13 c0.03 c0.51

v/s Ratio Perm 0.03 0.05 0.02 0.02

v/c Ratio 0.19 0.69 0.44 0.33 0.52 0.22 0.03 0.53 0.78 0.03

Uniform Delay, d1 42.6 53.1 48.8 52.8 63.2 11.2 9.9 59.8 16.2 8.1

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.24 0.33 0.16

Incremental Delay, d2 0.1 8.0 1.9 1.2 5.5 0.2 0.1 4.6 2.0 0.0

Delay (s) 42.7 61.2 50.7 53.9 68.8 11.4 10.0 78.6 7.3 1.3

Level of Service D E D D E B A E A A

Approach Delay (s) 57.3 52.4 13.1 9.1

Approach LOS E D B A

Intersection Summary

HCM Average Control Delay 16.3 HCM Level of Service B

HCM Volume to Capacity ratio 0.76

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 75.5% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

53: NW 195th St & 8th Ave NW 3/29/2016
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 0 3 41 0 35 0 166 106 58 356 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 0 3 45 0 38 0 180 115 63 387 0

Pedestrians 4 4

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 793 813 395 758 755 238 391 296

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 793 813 395 758 755 238 391 296

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 100 99 86 100 95 100 95

cM capacity (veh/h) 279 296 650 308 320 801 1164 1266

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 4 83 296 450

Volume Left 1 45 0 63

Volume Right 3 38 115 0

cSH 488 429 1164 1266

Volume to Capacity 0.01 0.19 0.00 0.05

Queue Length 95th (ft) 1 18 0 4

Control Delay (s) 12.4 15.4 0.0 1.6

Lane LOS B C A

Approach Delay (s) 12.4 15.4 0.0 1.6

Approach LOS B C

Intersection Summary

Average Delay 2.4

Intersection Capacity Utilization 55.9% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 42 91 51 46 47 27 19 111 21 88 212 20

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 46 99 55 50 51 29 21 121 23 96 230 22

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 200 130 164 348

Volume Left (vph) 46 50 21 96

Volume Right (vph) 55 29 23 22

Hadj (s) -0.09 -0.02 -0.02 0.05

Departure Headway (s) 5.4 5.6 5.4 5.2

Degree Utilization, x 0.30 0.20 0.24 0.50

Capacity (veh/h) 605 571 607 663

Control Delay (s) 10.7 10.0 10.1 13.1

Approach Delay (s) 10.7 10.0 10.1 13.1

Approach LOS B B B B

Intersection Summary

Delay 11.5

HCM Level of Service B

Intersection Capacity Utilization 48.5% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 85 67 97 48 74 10 63 111 8 13 310 82

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 92 73 105 52 80 11 68 121 9 14 337 89

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 271 143 198 440

Volume Left (vph) 92 52 68 14

Volume Right (vph) 105 11 9 89

Hadj (s) -0.13 0.06 0.08 -0.08

Departure Headway (s) 5.9 6.4 6.1 5.5

Degree Utilization, x 0.45 0.26 0.34 0.67

Capacity (veh/h) 545 478 529 626

Control Delay (s) 13.7 11.6 12.1 19.2

Approach Delay (s) 13.7 11.6 12.1 19.2

Approach LOS B B B C

Intersection Summary

Delay 15.4

HCM Level of Service C

Intersection Capacity Utilization 61.9% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 19 10 6 27 18 20 5 378 9 21 1610 37

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 12 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 1.00 0.95 1.00 1.00 0.93

Flpb, ped/bikes 0.99 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.94 1.00 0.92 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1754 1680 1750 1698 1770 3421 1498 1770 3421 1468

Flt Permitted 0.73 1.00 0.75 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1348 1680 1373 1698 1770 3421 1498 1770 3421 1468

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 21 11 7 29 20 22 5 411 10 23 1750 40

RTOR Reduction (vph) 0 6 0 0 20 0 0 0 2 0 0 5

Lane Group Flow (vph) 21 12 0 29 22 0 5 411 8 23 1750 35

Confl. Peds. (#/hr) 7 8 8 7 15 9 9 15

Turn Type Perm Perm Prot Perm Prot Perm

Protected Phases 4 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 13.4 13.4 13.4 13.4 1.2 98.0 98.0 3.6 100.4 100.4

Effective Green, g (s) 13.4 13.4 13.4 13.4 1.2 98.0 98.0 3.6 100.4 100.4

Actuated g/C Ratio 0.10 0.10 0.10 0.10 0.01 0.75 0.75 0.03 0.77 0.77

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 4.0 4.0 2.0 4.0 4.0

Lane Grp Cap (vph) 139 173 142 175 16 2579 1129 49 2642 1134

v/s Ratio Prot 0.01 0.01 0.00 0.12 c0.01 c0.51

v/s Ratio Perm 0.02 c0.02 0.01 0.02

v/c Ratio 0.15 0.07 0.20 0.13 0.31 0.16 0.01 0.47 0.66 0.03

Uniform Delay, d1 53.1 52.7 53.4 53.0 64.0 4.5 4.0 62.3 6.9 3.5

Progression Factor 1.00 1.00 1.00 1.00 0.86 0.38 0.17 1.00 1.00 1.00

Incremental Delay, d2 0.2 0.1 0.3 0.1 3.9 0.1 0.0 2.6 1.3 0.1

Delay (s) 53.3 52.7 53.7 53.1 59.2 1.8 0.7 64.8 8.2 3.5

Level of Service D D D D E A A E A A

Approach Delay (s) 53.0 53.3 2.5 8.8

Approach LOS D D A A

Intersection Summary

HCM Average Control Delay 9.8 HCM Level of Service A

HCM Volume to Capacity ratio 0.59

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 64.5% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 22 198 153 94 222 49 51 88 46 44 312 42

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 10 10 11 10 10 11 12 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.98 1.00 0.99 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.93 1.00 0.97 1.00 0.95 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1705 1571 1707 1682 1711 1749 1703 1824

Flt Permitted 0.55 1.00 0.42 1.00 0.17 1.00 0.59 1.00

Satd. Flow (perm) 995 1571 756 1682 308 1749 1054 1824

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 24 215 166 102 241 53 55 96 50 48 339 46

RTOR Reduction (vph) 0 18 0 0 5 0 0 17 0 0 5 0

Lane Group Flow (vph) 24 363 0 102 289 0 55 129 0 48 380 0

Confl. Peds. (#/hr) 3 4 4 3 1 3 3 1

Confl. Bikes (#/hr) 6 3 1

Bus Blockages (#/hr) 0 4 0 0 0 0 0 0 0 0 0 0

Turn Type pm+pt pm+pt pm+pt pm+pt

Protected Phases 5 2 1 6 7 4 3 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 70.6 67.6 77.6 71.1 35.9 31.9 35.9 31.9

Effective Green, g (s) 70.6 67.6 77.6 71.1 35.9 31.9 35.9 31.9

Actuated g/C Ratio 0.54 0.52 0.60 0.55 0.28 0.25 0.28 0.25

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 557 817 499 920 128 429 311 448

v/s Ratio Prot 0.00 c0.23 c0.01 c0.17 c0.01 0.07 0.00 c0.21

v/s Ratio Perm 0.02 0.11 0.11 0.04

v/c Ratio 0.04 0.44 0.20 0.31 0.43 0.30 0.15 0.85

Uniform Delay, d1 13.8 19.5 12.2 16.1 37.1 40.0 35.1 46.8

Progression Factor 0.59 0.47 1.00 1.00 1.12 1.08 1.00 1.00

Incremental Delay, d2 0.0 1.7 0.1 0.9 0.8 0.1 0.1 13.5

Delay (s) 8.1 10.9 12.3 17.0 42.4 43.4 35.2 60.2

Level of Service A B B B D D D E

Approach Delay (s) 10.7 15.8 43.1 57.4

Approach LOS B B D E

Intersection Summary

HCM Average Control Delay 30.7 HCM Level of Service C

HCM Volume to Capacity ratio 0.57

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 25.0

Intersection Capacity Utilization 65.0% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 1 0 0 183 2 71 0 143 113 209 333 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 0 0 199 2 77 0 155 123 227 362 0

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 1 278 278 589

Volume Left (vph) 1 199 0 227

Volume Right (vph) 0 77 123 0

Hadj (s) 0.23 0.01 -0.23 0.11

Departure Headway (s) 7.3 6.2 5.5 5.4

Degree Utilization, x 0.00 0.48 0.43 0.88

Capacity (veh/h) 435 552 609 589

Control Delay (s) 10.3 14.8 12.5 35.0

Approach Delay (s) 10.3 14.8 12.5 35.0

Approach LOS B B B E

Intersection Summary

Delay 24.6

HCM Level of Service C

Intersection Capacity Utilization 67.1% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 28 41 0 3 75 23 0 8 1 100 16 64

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 30 45 0 3 82 25 0 9 1 109 17 70

Pedestrians 1 4 2 1

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 0 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1279

pX, platoon unblocked

vC, conflicting volume 108 47 287 221 51 216 209 96

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 108 47 287 221 51 216 209 96

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 98 100 100 99 100 85 97 93

cM capacity (veh/h) 1482 1558 592 660 1012 715 671 959

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 75 110 10 196

Volume Left 30 3 0 109

Volume Right 0 25 1 70

cSH 1482 1558 687 781

Volume to Capacity 0.02 0.00 0.01 0.25

Queue Length 95th (ft) 2 0 1 25

Control Delay (s) 3.1 0.2 10.3 11.1

Lane LOS A A B B

Approach Delay (s) 3.1 0.2 10.3 11.1

Approach LOS B B

Intersection Summary

Average Delay 6.5

Intersection Capacity Utilization 34.2% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 21 12 112 16 11 12 13 626 6 2 1739 55

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 12 12 12 12 12

Total Lost time (s) 4.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.98 1.00 0.99 1.00 1.00 0.96 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.86 1.00 0.92 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1589 1379 1590 1482 1593 3185 1368 1593 3185 1378

Flt Permitted 0.64 1.00 0.47 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1064 1379 787 1482 1593 3185 1368 1593 3185 1378

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 23 13 122 17 12 13 14 680 7 2 1890 60

RTOR Reduction (vph) 0 113 0 0 12 0 0 0 2 0 0 12

Lane Group Flow (vph) 23 22 0 17 13 0 14 680 5 2 1890 48

Confl. Peds. (#/hr) 3 4 4 3 3 5 5 3

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 14.1 9.9 11.3 8.5 2.4 97.2 97.2 1.1 95.9 95.9

Effective Green, g (s) 14.1 9.9 11.3 8.5 2.4 97.2 97.2 1.1 95.9 95.9

Actuated g/C Ratio 0.11 0.08 0.09 0.07 0.02 0.75 0.75 0.01 0.74 0.74

Clearance Time (s) 4.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 2.0 3.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 132 105 86 97 29 2381 1023 13 2350 1017

v/s Ratio Prot c0.01 c0.02 0.00 0.01 c0.01 0.21 0.00 c0.59

v/s Ratio Perm 0.01 0.01 0.00 0.03

v/c Ratio 0.17 0.21 0.20 0.13 0.48 0.29 0.01 0.15 0.80 0.05

Uniform Delay, d1 52.4 56.4 54.8 57.3 63.2 5.3 4.2 64.0 11.0 4.6

Progression Factor 1.00 1.00 1.00 1.00 0.95 0.63 0.41 1.26 0.16 0.00

Incremental Delay, d2 0.6 0.4 1.1 0.2 4.4 0.3 0.0 0.8 1.2 0.0

Delay (s) 53.1 56.8 56.0 57.5 64.4 3.6 1.7 81.7 3.0 0.0

Level of Service D E E E E A A F A A

Approach Delay (s) 56.2 56.9 4.8 2.9

Approach LOS E E A A

Intersection Summary

HCM Average Control Delay 7.1 HCM Level of Service A

HCM Volume to Capacity ratio 0.70

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 14.0

Intersection Capacity Utilization 77.3% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 37 522 32 55 263 1 17 16 23 25 56 43

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 10 11 11 12 10 10 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 1.00 1.00 0.91 1.00 0.93

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1767 3358 1700 3419 1650 1569 1764 1731

Flt Permitted 0.58 1.00 0.42 1.00 0.69 1.00 0.73 1.00

Satd. Flow (perm) 1071 3358 759 3419 1194 1569 1355 1731

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 40 567 35 60 286 1 18 17 25 27 61 47

RTOR Reduction (vph) 0 3 0 0 0 0 0 22 0 0 42 0

Lane Group Flow (vph) 40 599 0 60 287 0 18 20 0 27 66 0

Confl. Peds. (#/hr) 1 7 7 1 1 3 3 1

Bus Blockages (#/hr) 0 4 0 0 0 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 6 4 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 48.1 48.1 48.1 48.1 6.9 6.9 6.9 6.9

Effective Green, g (s) 48.1 48.1 48.1 48.1 6.9 6.9 6.9 6.9

Actuated g/C Ratio 0.74 0.74 0.74 0.74 0.11 0.11 0.11 0.11

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 793 2485 562 2530 127 167 144 184

v/s Ratio Prot c0.18 0.08 0.01 c0.04

v/s Ratio Perm 0.04 0.08 0.02 0.02

v/c Ratio 0.05 0.24 0.11 0.11 0.14 0.12 0.19 0.36

Uniform Delay, d1 2.3 2.7 2.4 2.4 26.4 26.3 26.5 27.0

Progression Factor 1.08 0.98 1.05 1.03 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.2 0.3 0.1 0.5 0.3 0.6 1.2

Delay (s) 2.6 2.9 2.8 2.5 26.9 26.6 27.1 28.2

Level of Service A A A A C C C C

Approach Delay (s) 2.8 2.6 26.7 28.0

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 6.8 HCM Level of Service A

HCM Volume to Capacity ratio 0.26

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 40.5% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 11 310 17 51 354 8 18 4 49 6 0 4

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.93 1.00 1.00 1.00 0.91 0.99

Flpb, ped/bikes 0.99 1.00 1.00 0.97 1.00 0.98 1.00 0.96

Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85 0.95

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.96 1.00 0.97

Satd. Flow (prot) 1745 1801 1467 1709 1793 1701 1441 1623

Flt Permitted 0.53 1.00 1.00 0.56 1.00 0.94 1.00 0.84

Satd. Flow (perm) 972 1801 1467 1003 1793 1666 1441 1405

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 12 337 18 55 385 9 20 4 53 7 0 4

RTOR Reduction (vph) 0 0 4 0 1 0 0 0 50 0 4 0

Lane Group Flow (vph) 12 337 14 55 393 0 0 24 3 0 7 0

Confl. Peds. (#/hr) 12 27 27 12 16 35 35 16

Turn Type Perm Perm Perm Perm Perm Perm

Protected Phases 2 6 4 8

Permitted Phases 2 2 6 4 4 8

Actuated Green, G (s) 51.1 51.1 51.1 51.1 51.1 3.9 3.9 3.9

Effective Green, g (s) 51.1 51.1 51.1 51.1 51.1 3.9 3.9 3.9

Actuated g/C Ratio 0.79 0.79 0.79 0.79 0.79 0.06 0.06 0.06

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 764 1416 1153 789 1410 100 86 84

v/s Ratio Prot 0.19 c0.22

v/s Ratio Perm 0.01 0.01 0.05 c0.01 0.00 0.01

v/c Ratio 0.02 0.24 0.01 0.07 0.28 0.24 0.04 0.09

Uniform Delay, d1 1.5 1.8 1.5 1.6 1.9 29.1 28.8 28.9

Progression Factor 0.31 1.00 0.33 0.73 0.81 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.4 0.0 0.2 0.5 0.5 0.1 0.2

Delay (s) 0.5 2.2 0.5 1.3 2.0 29.6 28.8 29.0

Level of Service A A A A A C C C

Approach Delay (s) 2.1 1.9 29.1 29.0

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 4.6 HCM Level of Service A

HCM Volume to Capacity ratio 0.28

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 47.8% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

63: N 175th St & Midvale Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 20 Synchro 7 -  Report

David Evans and Associates, Inc. Page 65

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 27 499 32 5 556 64 18 5 5 18 4 44

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.5 4.5

Lane Util. Factor 1.00 0.95 1.00 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.98

Flpb, ped/bikes 1.00 1.00 0.99 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.98 1.00 0.93 1.00 0.86

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1589 3042 1584 4339 1582 1489 1591 1372

Flt Permitted 0.37 1.00 0.43 1.00 0.89 1.00 0.80 1.00

Satd. Flow (perm) 624 3042 725 4339 1480 1489 1340 1372

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 29 542 35 5 604 70 20 5 5 20 4 48

RTOR Reduction (vph) 0 3 0 0 10 0 0 5 0 0 44 0

Lane Group Flow (vph) 29 574 0 5 664 0 20 5 0 20 8 0

Confl. Peds. (#/hr) 7 13 13 7 10 1 1 10

Turn Type pm+pt pm+pt Perm Perm

Protected Phases 5 2 1 6 4 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 46.8 44.3 44.2 43.0 4.5 4.5 5.0 5.0

Effective Green, g (s) 46.8 44.3 44.2 43.0 4.5 4.5 5.0 5.0

Actuated g/C Ratio 0.72 0.68 0.68 0.66 0.07 0.07 0.08 0.08

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.5 4.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 486 2073 509 2870 102 103 103 106

v/s Ratio Prot c0.00 c0.19 0.00 0.15 0.00 0.01

v/s Ratio Perm 0.04 0.01 0.01 c0.01

v/c Ratio 0.06 0.28 0.01 0.23 0.20 0.05 0.19 0.07

Uniform Delay, d1 2.6 4.1 3.3 4.4 28.5 28.3 28.1 27.8

Progression Factor 0.60 0.98 0.35 0.27 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.3 0.0 0.2 0.9 0.2 0.9 0.3

Delay (s) 1.6 4.3 1.2 1.4 29.5 28.5 29.0 28.1

Level of Service A A A A C C C C

Approach Delay (s) 4.2 1.4 29.1 28.4

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 4.6 HCM Level of Service A

HCM Volume to Capacity ratio 0.24

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 9.5

Intersection Capacity Utilization 44.7% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

64: PW 2nd Access Road & 116th Ave W 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 20 Synchro 7 -  Report

David Evans and Associates, Inc. Page 66

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 0 0 0 25 10 0

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 0 0 27 11 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 38 11 11

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 38 11 11

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 100 100

cM capacity (veh/h) 974 1070 1608

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 0 27 11

Volume Left 0 0 0

Volume Right 0 0 0

cSH 1700 1608 1700

Volume to Capacity 0.00 0.00 0.01

Queue Length 95th (ft) 0 0 0

Control Delay (s) 0.0 0.0 0.0

Lane LOS A

Approach Delay (s) 0.0 0.0 0.0

Approach LOS A

Intersection Summary

Average Delay 0.0

Intersection Capacity Utilization 6.7% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

1: NW 196th St & Richmond Beach Dr 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 21 Synchro 7 -  Report

David Evans and Associates, Inc. Page 1

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 4 71 1 2 30 4

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 4 77 1 2 33 4

Pedestrians 2 1

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 75 4 5

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 75 4 5

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 93 98

cM capacity (veh/h) 908 1077 1613

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 82 3 37

Volume Left 4 0 33

Volume Right 77 2 0

cSH 1067 1700 1613

Volume to Capacity 0.08 0.00 0.02

Queue Length 95th (ft) 6 0 2

Control Delay (s) 8.7 0.0 6.4

Lane LOS A A

Approach Delay (s) 8.7 0.0 6.4

Approach LOS A

Intersection Summary

Average Delay 7.7

Intersection Capacity Utilization 19.8% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

2: NW 195th Pl & Richmond Beach Dr 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 21 Synchro 7 -  Report

David Evans and Associates, Inc. Page 2

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 2 2 3 10 20 0

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 2 3 11 22 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 52 9 14

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 52 9 14

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 100 99

cM capacity (veh/h) 943 1073 1604

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 4 14 22

Volume Left 2 0 22

Volume Right 2 11 0

cSH 1004 1700 1604

Volume to Capacity 0.00 0.01 0.01

Queue Length 95th (ft) 0 0 1

Control Delay (s) 8.6 0.0 7.3

Lane LOS A A

Approach Delay (s) 8.6 0.0 7.3

Approach LOS A

Intersection Summary

Average Delay 4.9

Intersection Capacity Utilization 17.8% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

3: NW 195th Pl & 24th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 21 Synchro 7 -  Report

David Evans and Associates, Inc. Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 46 0 7 79 4 0 0 44 17 1 0

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 50 0 8 86 4 0 0 48 18 1 0

Pedestrians 4 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 90 52 156 160 56 207 157 88

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 90 52 156 160 56 207 157 88

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 100 100 100 95 97 100 100

cM capacity (veh/h) 1505 1551 804 727 1006 708 729 970

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total 51 8 90 48 20

Volume Left 1 8 0 0 18

Volume Right 0 0 4 48 0

cSH 1505 1551 1700 1006 709

Volume to Capacity 0.00 0.00 0.05 0.05 0.03

Queue Length 95th (ft) 0 0 0 4 2

Control Delay (s) 0.2 7.3 0.0 8.8 10.2

Lane LOS A A A B

Approach Delay (s) 0.2 0.6 8.8 10.2

Approach LOS A B

Intersection Summary

Average Delay 3.2

Intersection Capacity Utilization 18.7% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

4: NW 196th St NW & 20th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 21 Synchro 7 -  Report

David Evans and Associates, Inc. Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 5 140 0 22 94 59 3 9 67 242 3 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 5 152 0 24 102 64 3 10 73 263 3 0

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 82 76 75 115 86 266

Volume Left (vph) 5 0 24 0 3 263

Volume Right (vph) 0 0 0 64 73 0

Hadj (s) 0.07 0.03 0.19 -0.36 -0.47 0.23

Departure Headway (s) 5.7 5.7 5.8 5.3 4.7 5.1

Degree Utilization, x 0.13 0.12 0.12 0.17 0.11 0.38

Capacity (veh/h) 581 587 576 637 695 665

Control Delay (s) 8.4 8.3 8.4 8.2 8.3 11.2

Approach Delay (s) 8.4 8.3 8.3 11.2

Approach LOS A A A B

Intersection Summary

Delay 9.4

HCM Level of Service A

Intersection Capacity Utilization 42.9% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

5: NW 195th St & 15th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 21 Synchro 7 -  Report

David Evans and Associates, Inc. Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 9 440 0 0 200 25 0 0 0 69 0 29

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 10 478 0 0 217 27 0 0 0 75 0 32

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 218 478 638 716 239 491 730 123

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 218 478 638 716 239 491 730 123

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 99 100 100 100 100 84 100 97

cM capacity (veh/h) 1347 1080 347 351 762 458 345 904

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 249 239 109 136 0 107

Volume Left 10 0 0 0 0 75

Volume Right 0 0 0 27 0 32

cSH 1347 1700 1080 1700 1700 536

Volume to Capacity 0.01 0.14 0.00 0.08 0.00 0.20

Queue Length 95th (ft) 1 0 0 0 0 18

Control Delay (s) 0.4 0.0 0.0 0.0 0.0 13.4

Lane LOS A A B

Approach Delay (s) 0.2 0.0 0.0 13.4

Approach LOS A B

Intersection Summary

Average Delay 1.8

Intersection Capacity Utilization 30.8% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

6: N Richmond Beach Rd & 15th Drwy 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 21 Synchro 7 -  Report

David Evans and Associates, Inc. Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 2 474 26 23 199 2 28 1 33 1 1 3

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 515 28 25 216 2 30 1 36 1 1 3

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 260 286 133 110 67 5

Volume Left (vph) 2 0 25 0 30 1

Volume Right (vph) 0 28 0 2 36 3

Hadj (s) 0.04 -0.04 0.13 0.02 -0.20 -0.29

Departure Headway (s) 5.0 4.9 5.3 5.2 5.3 5.3

Degree Utilization, x 0.36 0.39 0.20 0.16 0.10 0.01

Capacity (veh/h) 713 722 651 665 621 600

Control Delay (s) 9.5 9.8 8.4 8.0 8.9 8.4

Approach Delay (s) 9.7 8.3 8.9 8.4

Approach LOS A A A A

Intersection Summary

Delay 9.2

HCM Level of Service A

Intersection Capacity Utilization 37.5% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

7: NW 190th St & N Richmond Beach Rd 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 21 Synchro 7 -  Report

David Evans and Associates, Inc. Page 7

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 1 59 211 2 70 456

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 64 229 2 76 496

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1289

pX, platoon unblocked

vC, conflicting volume 631 117 233

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 631 117 233

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 93 94

cM capacity (veh/h) 389 912 1331

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2

Volume Total 65 153 79 241 330

Volume Left 1 0 0 76 0

Volume Right 64 0 2 0 0

cSH 892 1700 1700 1331 1700

Volume to Capacity 0.07 0.09 0.05 0.06 0.19

Queue Length 95th (ft) 6 0 0 5 0

Control Delay (s) 9.4 0.0 0.0 2.8 0.0

Lane LOS A A

Approach Delay (s) 9.4 0.0 1.2

Approach LOS A

Intersection Summary

Average Delay 1.5

Intersection Capacity Utilization 34.5% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

8: N Richmond Beach Rd & 8th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 21 Synchro 7 -  Report

David Evans and Associates, Inc. Page 8

Movement EBL EBT EBR EBR2 WBL2 WBL WBT WBR NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 12 369 42 2 21 13 165 48 2 23 64 23

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 12 12 12 11 11 10 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.97 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1711 3472 1711 3166 1711 1722

Flt Permitted 0.61 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1094 3472 1711 3166 1711 1722

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 13 401 46 2 23 14 179 52 2 25 70 25

RTOR Reduction (vph) 0 0 0 0 0 0 14 0 0 0 11 0

Lane Group Flow (vph) 13 449 0 0 0 37 217 0 0 27 84 0

Confl. Peds. (#/hr) 2 2 3

Confl. Bikes (#/hr) 1 1

Bus Blockages (#/hr) 0 0 0 0 0 0 4 0 0 0 0 0

Turn Type Perm Prot Prot Split Split

Protected Phases 2 1 1 6 4 4 4

Permitted Phases 2

Actuated Green, G (s) 62.6 62.6 6.4 74.0 11.2 11.2

Effective Green, g (s) 62.6 62.6 6.4 74.0 11.2 11.2

Actuated g/C Ratio 0.48 0.48 0.05 0.57 0.09 0.09

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.5 2.0 2.0 2.5 2.5

Lane Grp Cap (vph) 527 1672 84 1802 147 148

v/s Ratio Prot c0.13 c0.02 0.07 0.02 c0.05

v/s Ratio Perm 0.01

v/c Ratio 0.02 0.27 0.44 0.12 0.18 0.57

Uniform Delay, d1 17.7 20.1 60.1 12.9 55.2 57.1

Progression Factor 1.00 1.00 0.86 0.71 1.00 1.00

Incremental Delay, d2 0.1 0.4 1.3 0.1 0.4 4.0

Delay (s) 17.8 20.5 52.7 9.3 55.6 61.1

Level of Service B C D A E E

Approach Delay (s) 20.4 15.3 59.9

Approach LOS C B E

Intersection Summary

HCM Average Control Delay 36.4 HCM Level of Service D

HCM Volume to Capacity ratio 0.41

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 25.0

Intersection Capacity Utilization 59.6% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

8: N Richmond Beach Rd & 8th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 21 Synchro 7 -  Report

David Evans and Associates, Inc. Page 9

Movement SBL SBT SBR SBR2 NEL NER NER2

Lane Configurations

Volume (vph) 139 127 9 21 24 27 2

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 12 12 12

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 0.97 0.93

Flt Protected 0.95 1.00 0.98

Satd. Flow (prot) 1711 1729 1632

Flt Permitted 0.95 1.00 0.98

Satd. Flow (perm) 1711 1729 1632

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 151 138 10 23 26 29 2

RTOR Reduction (vph) 0 4 0 0 0 0 0

Lane Group Flow (vph) 151 167 0 0 57 0 0

Confl. Peds. (#/hr) 3 3 2

Confl. Bikes (#/hr) 1 1

Bus Blockages (#/hr) 0 2 0 0 0 0 0

Turn Type Split

Protected Phases 7 7 3

Permitted Phases

Actuated Green, G (s) 16.9 16.9 7.9

Effective Green, g (s) 16.9 16.9 7.9

Actuated g/C Ratio 0.13 0.13 0.06

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0

Lane Grp Cap (vph) 222 225 99

v/s Ratio Prot 0.09 c0.10 c0.03

v/s Ratio Perm

v/c Ratio 0.68 0.74 0.58

Uniform Delay, d1 54.0 54.4 59.4

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 6.7 10.9 5.0

Delay (s) 60.6 65.3 64.4

Level of Service E E E

Approach Delay (s) 63.1 64.4

Approach LOS E E

Intersection Summary



HCM Signalized Intersection Capacity Analysis

9: N Richmond Beach Rd & 3rd Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 21 Synchro 7 -  Report

David Evans and Associates, Inc. Page 10

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 19 570 3 10 267 38 9 23 17 98 14 30

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 11 11 10 10 11 10 10 10

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 0.98

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.94 1.00 0.90

Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 3385 3317 1638 1619 1646 1536

Flt Permitted 0.94 0.94 0.73 1.00 0.73 1.00

Satd. Flow (perm) 3186 3110 1252 1619 1263 1536

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 21 620 3 11 290 41 10 25 18 107 15 33

RTOR Reduction (vph) 0 0 0 0 10 0 0 15 0 0 0 0

Lane Group Flow (vph) 0 644 0 0 332 0 10 28 0 107 48 0

Confl. Peds. (#/hr) 2 7 7 2 7 3 3 7

Confl. Bikes (#/hr) 1 1 1

Bus Blockages (#/hr) 0 4 0 0 4 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 45.3 45.3 9.7 9.7 9.7 9.7

Effective Green, g (s) 45.3 45.3 9.7 9.7 9.7 9.7

Actuated g/C Ratio 0.70 0.70 0.15 0.15 0.15 0.15

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 2220 2167 187 242 188 229

v/s Ratio Prot 0.02 0.03

v/s Ratio Perm c0.20 0.11 0.01 c0.08

v/c Ratio 0.29 0.15 0.05 0.11 0.57 0.21

Uniform Delay, d1 3.7 3.3 23.7 23.9 25.7 24.3

Progression Factor 0.79 0.75 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.3 0.1 0.1 0.2 3.9 0.5

Delay (s) 3.3 2.7 23.8 24.1 29.6 24.7

Level of Service A A C C C C

Approach Delay (s) 3.3 2.7 24.1 28.1

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 7.3 HCM Level of Service A

HCM Volume to Capacity ratio 0.34

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 50.3% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

10: N Richmond Beach Rd & Dayton Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 21 Synchro 7 -  Report

David Evans and Associates, Inc. Page 11

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 483 218 42 234 78 79

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 11 11 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 1.00 0.95 0.97

Frpb, ped/bikes 0.99 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.95 1.00 1.00 0.92

Flt Protected 1.00 0.95 1.00 0.98

Satd. Flow (prot) 3236 1770 3421 3218

Flt Permitted 1.00 0.95 1.00 0.98

Satd. Flow (perm) 3236 1770 3421 3218

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 525 237 46 254 85 86

RTOR Reduction (vph) 54 0 0 0 74 0

Lane Group Flow (vph) 708 0 46 254 97 0

Confl. Peds. (#/hr) 2 2

Confl. Bikes (#/hr) 2 2

Turn Type Prot

Protected Phases 2 1 6 4

Permitted Phases

Actuated Green, G (s) 37.4 3.9 46.3 8.7

Effective Green, g (s) 37.4 3.9 46.3 8.7

Actuated g/C Ratio 0.58 0.06 0.71 0.13

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1862 106 2437 431

v/s Ratio Prot c0.22 c0.03 0.07 c0.03

v/s Ratio Perm

v/c Ratio 0.38 0.43 0.10 0.22

Uniform Delay, d1 7.5 29.5 2.9 25.1

Progression Factor 0.86 1.11 0.36 1.00

Incremental Delay, d2 0.6 1.0 0.1 0.1

Delay (s) 7.1 33.8 1.1 25.2

Level of Service A C A C

Approach Delay (s) 7.1 6.1 25.2

Approach LOS A A C

Intersection Summary

HCM Average Control Delay 9.4 HCM Level of Service A

HCM Volume to Capacity ratio 0.36

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 41.8% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

11: N Richmond Beach Rd & Fremont Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 21 Synchro 7 -  Report

David Evans and Associates, Inc. Page 12

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 22 454 84 22 211 23 45 69 21 42 145 21

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 12 11 11 11 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.99 1.00 0.96 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1711 3326 1770 3336 1711 1728 1711 1762

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1711 3326 1770 3336 1711 1728 1711 1762

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 24 493 91 24 229 25 49 75 23 46 158 23

RTOR Reduction (vph) 0 7 0 0 4 0 0 10 0 0 0 0

Lane Group Flow (vph) 24 577 0 24 250 0 49 88 0 46 181 0

Confl. Peds. (#/hr) 1 2 2 1 1 5 5 1

Confl. Bikes (#/hr) 2 1 4

Bus Blockages (#/hr) 0 0 0 0 4 0 0 0 0 0 0 0

Turn Type Prot Prot Split Split

Protected Phases 1 6 5 2 3 3 4 4

Permitted Phases

Actuated Green, G (s) 4.5 76.8 4.5 76.8 11.0 11.0 17.7 17.7

Effective Green, g (s) 4.5 76.8 4.5 76.8 11.0 11.0 17.7 17.7

Actuated g/C Ratio 0.03 0.59 0.03 0.59 0.08 0.08 0.14 0.14

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.0 2.5 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 59 1965 61 1971 145 146 233 240

v/s Ratio Prot c0.01 c0.17 0.01 0.07 0.03 c0.05 0.03 c0.10

v/s Ratio Perm

v/c Ratio 0.41 0.29 0.39 0.13 0.34 0.60 0.20 0.75

Uniform Delay, d1 61.4 13.2 61.4 11.8 56.1 57.4 49.8 54.1

Progression Factor 0.89 0.72 0.85 1.49 0.77 0.77 1.00 1.00

Incremental Delay, d2 3.2 0.4 3.0 0.1 0.5 4.7 0.2 11.3

Delay (s) 57.7 9.8 55.3 17.7 43.8 49.1 50.0 65.3

Level of Service E A E B D D D E

Approach Delay (s) 11.7 20.9 47.3 62.2

Approach LOS B C D E

Intersection Summary

HCM Average Control Delay 27.0 HCM Level of Service C

HCM Volume to Capacity ratio 0.40

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 44.2% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

12: 244th St SW & 100th Ave W 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 21 Synchro 7 -  Report

David Evans and Associates, Inc. Page 13

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 2 4 4 75 3 4 1 127 76 8 296 1

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 4 4 82 3 4 1 138 83 9 322 1

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 527 562 322 528 522 179 323 221

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 527 562 322 528 522 179 323 221

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 99 99 82 99 99 100 99

cM capacity (veh/h) 454 432 719 452 456 863 1237 1349

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 11 89 222 332

Volume Left 2 82 1 9

Volume Right 4 4 83 1

cSH 520 463 1237 1349

Volume to Capacity 0.02 0.19 0.00 0.01

Queue Length 95th (ft) 2 18 0 0

Control Delay (s) 12.1 14.6 0.0 0.3

Lane LOS B B A A

Approach Delay (s) 12.1 14.6 0.0 0.3

Approach LOS B B

Intersection Summary

Average Delay 2.3

Intersection Capacity Utilization 39.2% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

13: 244th St SW & Firdale Ave 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 21 Synchro 7 -  Report

David Evans and Associates, Inc. Page 14

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 2 101 65 178 334 2

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 110 71 193 363 2

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 699 364 365

vC1, stage 1 conf vol 364

vC2, stage 2 conf vol 335

vCu, unblocked vol 699 364 365

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s) 5.4

tF (s) 3.5 3.3 2.2

p0 queue free % 100 84 94

cM capacity (veh/h) 575 681 1193

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 112 264 365

Volume Left 2 71 0

Volume Right 110 0 2

cSH 678 1193 1700

Volume to Capacity 0.17 0.06 0.21

Queue Length 95th (ft) 15 5 0

Control Delay (s) 11.4 2.6 0.0

Lane LOS B A

Approach Delay (s) 11.4 2.6 0.0

Approach LOS B

Intersection Summary

Average Delay 2.6

Intersection Capacity Utilization 47.0% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

14: 244th St SW & 3rd Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 21 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 8 391 166 60 205 9 96 6 48 15 2 3

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 9 425 180 65 223 10 104 7 52 16 2 3

Pedestrians 1 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 235 605 891 898 515 858 983 231

vC1, stage 1 conf vol 533 533 360 360

vC2, stage 2 conf vol 359 365 498 623

vCu, unblocked vol 235 605 891 898 515 858 983 231

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s) 6.1 5.5 6.1 5.5

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 99 93 76 99 91 96 99 100

cM capacity (veh/h) 1331 973 443 438 560 390 375 806

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 9 605 65 233 163 22

Volume Left 9 0 65 0 104 16

Volume Right 0 180 0 10 52 3

cSH 1331 1700 973 1700 475 421

Volume to Capacity 0.01 0.36 0.07 0.14 0.34 0.05

Queue Length 95th (ft) 0 0 5 0 38 4

Control Delay (s) 7.7 0.0 9.0 0.0 16.5 14.0

Lane LOS A A C B

Approach Delay (s) 0.1 2.0 16.5 14.0

Approach LOS C B

Intersection Summary

Average Delay 3.3

Intersection Capacity Utilization 53.2% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

15: 244th St SW & Fremont Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 21 Synchro 7 -  Report

David Evans and Associates, Inc. Page 16

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 110 460 278 253 24 118

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 120 500 302 275 26 128

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 1257

pX, platoon unblocked

vC, conflicting volume 620 1250 370

vC1, stage 1 conf vol 370

vC2, stage 2 conf vol 880

vCu, unblocked vol 620 1250 370

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s) 5.4

tF (s) 2.2 3.5 3.3

p0 queue free % 69 90 81

cM capacity (veh/h) 961 264 676

Direction, Lane # EB 1 WB 1 WB 2 NB 1

Volume Total 620 302 275 154

Volume Left 0 302 0 26

Volume Right 500 0 0 128

cSH 1700 961 1700 535

Volume to Capacity 0.36 0.31 0.16 0.29

Queue Length 95th (ft) 0 34 0 30

Control Delay (s) 0.0 10.5 0.0 14.4

Lane LOS B B

Approach Delay (s) 0.0 5.5 14.4

Approach LOS B

Intersection Summary

Average Delay 4.0

Intersection Capacity Utilization 68.1% ICU Level of Service C

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

16: N 175th St & 6th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 21 Synchro 7 -  Report
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 11 77 33 53 347 9

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 12 84 36 58 377 10

Pedestrians 2

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 93 172 67

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 93 172 67

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 99 54 99

cM capacity (veh/h) 1501 811 995

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 96 93 387

Volume Left 12 0 377

Volume Right 0 58 10

cSH 1501 1700 815

Volume to Capacity 0.01 0.05 0.47

Queue Length 95th (ft) 1 0 65

Control Delay (s) 1.0 0.0 13.3

Lane LOS A B

Approach Delay (s) 1.0 0.0 13.3

Approach LOS B

Intersection Summary

Average Delay 9.1

Intersection Capacity Utilization 37.8% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

17: St Luke Pl N & Dayton Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 21 Synchro 7 -  Report
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 32 83 67 128 437 121

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 35 90 73 139 475 132

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 826 541 475

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 826 541 475

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 89 83 93

cM capacity (veh/h) 319 541 1087

Direction, Lane # EB 1 EB 2 NB 1 SB 1

Volume Total 35 90 212 607

Volume Left 35 0 73 0

Volume Right 0 90 0 132

cSH 319 541 1087 1700

Volume to Capacity 0.11 0.17 0.07 0.36

Queue Length 95th (ft) 9 15 5 0

Control Delay (s) 17.7 13.0 3.3 0.0

Lane LOS C B A

Approach Delay (s) 14.3 3.3 0.0

Approach LOS B

Intersection Summary

Average Delay 2.6

Intersection Capacity Utilization 54.1% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

18: N 175th St & Fremont Ave N 3/29/2016
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 1 4 0 76 2 44 1 63 102 101 163 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 11 12 12 12 12 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 0.98 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.86 1.00 0.85 1.00

Flt Protected 0.99 0.95 1.00 1.00 1.00 0.98

Satd. Flow (prot) 1842 1707 1554 1861 1552 1823

Flt Permitted 0.98 0.75 1.00 1.00 1.00 0.84

Satd. Flow (perm) 1830 1356 1554 1854 1552 1570

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 1 4 0 83 2 48 1 68 111 110 177 1

RTOR Reduction (vph) 0 0 0 0 20 0 0 0 82 0 0 0

Lane Group Flow (vph) 0 5 0 83 30 0 0 69 29 0 288 0

Confl. Peds. (#/hr) 3 1 1 3 3 5 5 3

Confl. Bikes (#/hr) 1 2 5

Turn Type Perm Perm Perm Perm Perm

Protected Phases 2 2 5 5

Permitted Phases 2 2 5 5 5

Actuated Green, G (s) 38.3 38.3 38.3 16.7 16.7 16.7

Effective Green, g (s) 38.3 38.3 38.3 16.7 16.7 16.7

Actuated g/C Ratio 0.59 0.59 0.59 0.26 0.26 0.26

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1078 799 916 476 399 403

v/s Ratio Prot 0.02

v/s Ratio Perm 0.00 c0.06 0.04 0.02 c0.18

v/c Ratio 0.00 0.10 0.03 0.14 0.07 0.71

Uniform Delay, d1 5.5 5.8 5.6 18.6 18.3 22.0

Progression Factor 1.00 0.57 0.73 1.00 1.00 0.78

Incremental Delay, d2 0.0 0.3 0.1 0.1 0.0 4.7

Delay (s) 5.5 3.6 4.2 18.7 18.3 22.0

Level of Service A A A B B C

Approach Delay (s) 5.5 3.8 18.5 22.0

Approach LOS A A B C

Intersection Summary

HCM Average Control Delay 16.8 HCM Level of Service B

HCM Volume to Capacity ratio 0.29

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 48.7% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

19: N 175th St & Meridian Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 21 Synchro 7 -  Report

David Evans and Associates, Inc. Page 20

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 23 461 32 99 453 120 23 94 114 316 266 38

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 11 12 11 12 11 10 11 12 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 0.91 0.91

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.94 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.97 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 0.99

Satd. Flow (prot) 1770 3378 1770 3280 1711 1739 1432 1610 3185

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 0.99

Satd. Flow (perm) 1770 3378 1770 3280 1711 1739 1432 1610 3185

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 25 501 35 108 492 130 25 102 124 343 289 41

RTOR Reduction (vph) 0 3 0 0 14 0 0 0 109 0 6 0

Lane Group Flow (vph) 25 533 0 108 608 0 25 102 15 223 444 0

Confl. Peds. (#/hr) 10 18 18 10 2 26 26 2

Confl. Bikes (#/hr) 1 3 1

Turn Type Prot Prot Split Perm Split

Protected Phases 5 2 1 6 4 4 3 3

Permitted Phases 4

Actuated Green, G (s) 3.6 58.1 12.2 66.7 16.0 16.0 16.0 23.7 23.7

Effective Green, g (s) 3.6 58.1 12.2 66.7 16.0 16.0 16.0 23.7 23.7

Actuated g/C Ratio 0.03 0.45 0.09 0.51 0.12 0.12 0.12 0.18 0.18

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 49 1510 166 1683 211 214 176 294 581

v/s Ratio Prot 0.01 0.16 c0.06 c0.19 0.01 c0.06 0.14 c0.14

v/s Ratio Perm 0.01

v/c Ratio 0.51 0.35 0.65 0.36 0.12 0.48 0.09 0.76 0.76

Uniform Delay, d1 62.3 23.6 56.8 18.9 50.7 53.1 50.5 50.4 50.5

Progression Factor 1.33 0.28 1.42 0.33 1.00 1.00 1.00 0.75 0.74

Incremental Delay, d2 3.6 0.6 4.7 0.4 0.1 0.6 0.1 8.7 4.9

Delay (s) 86.6 7.2 85.5 6.7 50.8 53.7 50.6 46.3 42.4

Level of Service F A F A D D D D D

Approach Delay (s) 10.8 18.3 51.9 43.7

Approach LOS B B D D

Intersection Summary

HCM Average Control Delay 27.9 HCM Level of Service C

HCM Volume to Capacity ratio 0.48

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 57.3% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

20: Carlyle Hall Rd & Dayton Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 21 Synchro 7 -  Report

David Evans and Associates, Inc. Page 21

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 22 84 161 62 58 8 15 193 14 4 447 99

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 24 91 175 67 63 9 16 210 15 4 486 108

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 290 139 241 598

Volume Left (vph) 24 67 16 4

Volume Right (vph) 175 9 15 108

Hadj (s) -0.31 0.09 0.01 -0.07

Departure Headway (s) 6.6 7.4 6.7 5.9

Degree Utilization, x 0.53 0.29 0.45 0.98

Capacity (veh/h) 525 454 510 600

Control Delay (s) 16.7 13.4 14.9 54.7

Approach Delay (s) 16.7 13.4 14.9 54.7

Approach LOS C B B F

Intersection Summary

Delay 33.9

HCM Level of Service D

Intersection Capacity Utilization 61.9% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

21: N Innis Arden Wy & Greenwood Ave N 3/29/2016
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 10 196 484 102 188 44

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 11 213 526 111 204 48

Pedestrians 4 5 2

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1397 237 256

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1397 237 256

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 88 73 60

cM capacity (veh/h) 92 796 1304

Direction, Lane # EB 1 EB 2 NB 1 SB 1

Volume Total 11 213 637 252

Volume Left 11 0 526 0

Volume Right 0 213 0 48

cSH 92 796 1304 1700

Volume to Capacity 0.12 0.27 0.40 0.15

Queue Length 95th (ft) 10 27 50 0

Control Delay (s) 49.2 11.2 8.7 0.0

Lane LOS E B A

Approach Delay (s) 13.0 8.7 0.0

Approach LOS B

Intersection Summary

Average Delay 7.6

Intersection Capacity Utilization 59.8% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

22: N 160th St & Greenwood Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 21 Synchro 7 -  Report

David Evans and Associates, Inc. Page 23

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 24 60 16 6 69 287 21 238 11 107 215 44

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 26 65 17 7 75 312 23 259 12 116 234 48

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 109 82 312 293 398

Volume Left (vph) 26 7 0 23 116

Volume Right (vph) 17 0 312 12 48

Hadj (s) -0.01 0.07 -0.67 0.03 0.02

Departure Headway (s) 7.1 6.9 6.2 6.3 6.1

Degree Utilization, x 0.21 0.16 0.54 0.51 0.67

Capacity (veh/h) 422 483 537 532 559

Control Delay (s) 12.0 10.0 14.9 15.7 20.5

Approach Delay (s) 12.0 13.9 15.7 20.5

Approach LOS B B C C

Intersection Summary

Delay 16.3

HCM Level of Service C

Intersection Capacity Utilization 56.9% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 8 125 5 37 285 20 8 116 13 48 383 20

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 11 11 11 12 11 11 12 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98 1.00 1.00

Flpb, ped/bikes 0.99 1.00 0.97 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1757 1849 1662 1779 1766 1801 1502 1761 1785

Flt Permitted 0.36 1.00 0.67 1.00 0.46 1.00 1.00 0.68 1.00

Satd. Flow (perm) 669 1849 1167 1779 857 1801 1502 1254 1785

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 9 136 5 40 310 22 9 126 14 52 416 22

RTOR Reduction (vph) 0 2 0 0 4 0 0 0 6 0 2 0

Lane Group Flow (vph) 9 139 0 40 328 0 9 126 8 52 436 0

Confl. Peds. (#/hr) 7 18 18 7 2 5 5 2

Confl. Bikes (#/hr) 2 1

Turn Type Perm Perm Perm Perm Perm

Protected Phases 4 4 2 2

Permitted Phases 4 4 2 2 2

Actuated Green, G (s) 16.7 16.7 16.7 16.7 38.3 38.3 38.3 38.3 38.3

Effective Green, g (s) 16.7 16.7 16.7 16.7 38.3 38.3 38.3 38.3 38.3

Actuated g/C Ratio 0.26 0.26 0.26 0.26 0.59 0.59 0.59 0.59 0.59

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 172 475 300 457 505 1061 885 739 1052

v/s Ratio Prot 0.08 c0.18 0.07 c0.24

v/s Ratio Perm 0.01 0.03 0.01 0.01 0.04

v/c Ratio 0.05 0.29 0.13 0.72 0.02 0.12 0.01 0.07 0.41

Uniform Delay, d1 18.2 19.4 18.6 22.0 5.5 5.9 5.5 5.7 7.3

Progression Factor 1.00 1.00 0.82 0.98 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.1 0.1 3.7 0.1 0.2 0.0 0.2 1.2

Delay (s) 18.2 19.5 15.4 25.4 5.6 6.1 5.5 5.9 8.5

Level of Service B B B C A A A A A

Approach Delay (s) 19.4 24.3 6.0 8.2

Approach LOS B C A A

Intersection Summary

HCM Average Control Delay 14.5 HCM Level of Service B

HCM Volume to Capacity ratio 0.51

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 54.3% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 2 38 7 130 40 8 14 4 211 3 336 21

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00 1.00 0.95 0.95 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.86 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 0.97 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 1676 1425 1513 1551 1393 1590 1362 1354 1593 3185 1392

Flt Permitted 0.95 1.00 1.00 0.95 0.97 1.00 0.53 1.00 1.00 0.68 1.00 1.00

Satd. Flow (perm) 1593 1676 1425 1513 1551 1393 894 1362 1354 1138 3185 1392

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 2 41 8 141 43 9 15 4 229 3 365 23

RTOR Reduction (vph) 0 0 8 0 0 0 0 30 32 0 0 6

Lane Group Flow (vph) 2 41 0 92 92 9 15 86 85 3 365 17

Confl. Peds. (#/hr) 5 5 1 1

Turn Type Split Perm Split Free Perm Prot Perm Perm

Protected Phases 8 8 7 7 2 2 6

Permitted Phases 8 Free 2 6 6

Actuated Green, G (s) 7.9 7.9 7.9 12.3 12.3 130.0 94.8 94.8 94.8 94.8 94.8 94.8

Effective Green, g (s) 7.9 7.9 7.9 12.3 12.3 130.0 94.8 94.8 94.8 94.8 94.8 94.8

Actuated g/C Ratio 0.06 0.06 0.06 0.09 0.09 1.00 0.73 0.73 0.73 0.73 0.73 0.73

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.5 3.5 3.5 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 97 102 87 143 147 1393 652 993 987 830 2323 1015

v/s Ratio Prot 0.00 c0.02 c0.06 0.06 0.06 0.06 c0.11

v/s Ratio Perm 0.00 0.01 0.02 0.00 0.01

v/c Ratio 0.02 0.40 0.01 0.64 0.63 0.01 0.02 0.09 0.09 0.00 0.16 0.02

Uniform Delay, d1 57.4 58.8 57.4 56.7 56.6 0.0 4.8 5.1 5.1 4.8 5.4 4.8

Progression Factor 1.00 1.00 1.00 0.39 0.39 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 3.0 0.0 7.1 5.8 0.0 0.1 0.2 0.2 0.0 0.1 0.0

Delay (s) 57.5 61.8 57.4 29.1 27.6 0.0 4.9 5.3 5.3 4.8 5.5 4.9

Level of Service E E E C C A A A A A A A

Approach Delay (s) 61.0 27.0 5.2 5.5

Approach LOS E C A A

Intersection Summary

HCM Average Control Delay 13.3 HCM Level of Service B

HCM Volume to Capacity ratio 0.23

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 41.0% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

25: N 145th St & Greenwood Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 21 Synchro 7 -  Report

David Evans and Associates, Inc. Page 26

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 240 181 4 191 101 111 6 399 160 185 945 297

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.96 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 1856 1764 1863 1583 1769 3373 1769 3378

Flt Permitted 0.47 1.00 0.35 1.00 1.00 0.18 1.00 0.30 1.00

Satd. Flow (perm) 876 1856 645 1863 1583 331 3373 562 3378

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 261 197 4 208 110 121 7 434 174 201 1027 323

RTOR Reduction (vph) 0 1 0 0 0 107 0 33 0 0 19 0

Lane Group Flow (vph) 261 200 0 208 110 14 7 575 0 201 1331 0

Confl. Peds. (#/hr) 9 9 6 1 1 6

Turn Type pm+pt pm+pt Perm pm+pt pm+pt

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 8 2 6

Actuated Green, G (s) 36.6 18.0 31.2 15.3 15.3 54.5 53.5 82.6 77.1

Effective Green, g (s) 36.6 18.0 31.2 15.3 15.3 54.5 53.5 82.6 77.1

Actuated g/C Ratio 0.28 0.14 0.24 0.12 0.12 0.42 0.41 0.64 0.59

Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 1.0 3.0 1.0 3.0

Lane Grp Cap (vph) 375 257 292 219 186 150 1388 585 2003

v/s Ratio Prot c0.10 c0.11 0.09 0.06 0.00 0.17 c0.06 c0.39

v/s Ratio Perm 0.10 0.08 0.01 0.02 0.15

v/c Ratio 0.70 0.78 0.71 0.50 0.08 0.05 0.41 0.34 0.66

Uniform Delay, d1 39.5 54.1 42.8 53.8 51.1 22.2 27.1 11.2 17.8

Progression Factor 1.00 1.00 0.63 0.61 0.88 1.00 1.00 1.00 1.00

Incremental Delay, d2 4.5 12.7 6.4 0.6 0.1 0.0 0.9 1.6 1.8

Delay (s) 44.0 66.8 33.2 33.4 45.2 22.2 28.0 12.8 19.5

Level of Service D E C C D C C B B

Approach Delay (s) 53.9 36.6 28.0 18.7

Approach LOS D D C B

Intersection Summary

HCM Average Control Delay 28.4 HCM Level of Service C

HCM Volume to Capacity ratio 0.71

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 77.1% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 268 527 66 2 853 197 279 262 306 32 127 273

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.1 5.5 5.5 5.5 5.1 5.1 5.5 5.1 5.1 5.5

Lane Util. Factor 1.00 0.95 1.00 0.95 0.91 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 1.00 0.99 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 0.97 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 1.00 0.95 0.99 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3539 1534 3439 1610 3343 1560 1770 1863 1583

Flt Permitted 0.10 1.00 1.00 0.95 0.95 0.99 1.00 0.95 1.00 1.00

Satd. Flow (perm) 192 3539 1534 3283 1610 3343 1560 1770 1863 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 291 573 72 2 927 214 303 285 333 35 138 297

RTOR Reduction (vph) 0 0 29 0 15 0 0 0 135 0 0 180

Lane Group Flow (vph) 291 573 43 0 1128 0 191 397 198 35 138 117

Confl. Peds. (#/hr) 5 5 2 2

Turn Type pm+pt Perm Perm Split custom Split custom

Protected Phases 5 2 6 4 4 3 3

Permitted Phases 2 2 6 2 6

Actuated Green, G (s) 70.7 70.3 70.3 46.7 19.6 19.6 70.3 12.9 12.9 46.7

Effective Green, g (s) 70.7 70.3 70.3 46.7 19.6 19.6 70.3 12.9 12.9 46.7

Actuated g/C Ratio 0.60 0.59 0.59 0.39 0.17 0.17 0.59 0.11 0.11 0.39

Clearance Time (s) 5.1 5.5 5.5 5.5 5.1 5.1 5.5 5.1 5.1 5.5

Vehicle Extension (s) 3.0 3.5 3.5 3.0 3.0 3.0 3.5 3.0 3.0 3.0

Lane Grp Cap (vph) 361 2100 910 1294 266 553 925 193 203 624

v/s Ratio Prot c0.13 0.16 0.12 c0.12 0.02 c0.07

v/s Ratio Perm 0.36 0.03 c0.34 0.13 0.07

v/c Ratio 0.81 0.27 0.05 0.87 0.72 0.72 0.21 0.18 0.68 0.19

Uniform Delay, d1 36.7 11.7 10.1 33.1 46.8 46.8 11.2 48.0 50.8 23.5

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 12.3 0.1 0.0 6.7 8.9 4.4 0.1 0.5 8.7 0.1

Delay (s) 49.1 11.8 10.1 39.8 55.8 51.3 11.4 48.5 59.5 23.6

Level of Service D B B D E D B D E C

Approach Delay (s) 23.2 39.8 37.8 36.0

Approach LOS C D D D

Intersection Summary

HCM Average Control Delay 34.3 HCM Level of Service C

HCM Volume to Capacity ratio 0.77

Actuated Cycle Length (s) 118.5 Sum of lost time (s) 15.7

Intersection Capacity Utilization 81.0% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Sign Control Stop Stop Stop

Volume (vph) 1 32 40 27 20 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 35 43 29 22 0

Direction, Lane # EB 1 NB 1 SB 1

Volume Total (vph) 36 73 22

Volume Left (vph) 1 43 0

Volume Right (vph) 35 0 0

Hadj (s) -0.54 0.15 0.03

Departure Headway (s) 3.6 4.1 4.1

Degree Utilization, x 0.04 0.08 0.02

Capacity (veh/h) 979 850 868

Control Delay (s) 6.7 7.5 7.2

Approach Delay (s) 6.7 7.5 7.2

Approach LOS A A A

Intersection Summary

Delay 7.2

HCM Level of Service A

Intersection Capacity Utilization 20.9% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 7 4 0 0 0 43 1 25 0 29 10 6

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 8 4 0 0 0 47 1 27 0 32 11 7

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 12 47 28 49

Volume Left (vph) 8 0 1 32

Volume Right (vph) 0 47 0 7

Hadj (s) 0.16 -0.57 0.04 0.08

Departure Headway (s) 4.3 3.5 4.1 4.1

Degree Utilization, x 0.01 0.05 0.03 0.06

Capacity (veh/h) 821 997 852 855

Control Delay (s) 7.3 6.7 7.2 7.4

Approach Delay (s) 7.3 6.7 7.2 7.4

Approach LOS A A A A

Intersection Summary

Delay 7.1

HCM Level of Service A

Intersection Capacity Utilization 23.2% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 0 2 2 0 7 0 66 0 23 36 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 0 2 2 0 8 0 72 0 25 39 0

Pedestrians 3

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 168 161 42 166 161 72 39 72

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 168 161 42 166 161 72 39 72

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 100 100 100 100 99 100 98

cM capacity (veh/h) 779 719 1026 785 719 991 1571 1528

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 3 10 72 64

Volume Left 1 2 0 25

Volume Right 2 8 0 0

cSH 928 936 1571 1528

Volume to Capacity 0.00 0.01 0.00 0.02

Queue Length 95th (ft) 0 1 0 1

Control Delay (s) 8.9 8.9 0.0 3.0

Lane LOS A A A

Approach Delay (s) 8.9 8.9 0.0 3.0

Approach LOS A A

Intersection Summary

Average Delay 2.1

Intersection Capacity Utilization 20.8% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 141 4 5 9 7 14 9 158 1 11 293 302

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 5.0 5.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.94 1.00 1.00 1.00 0.92

Flt Protected 0.95 0.99 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 1721 1756 3536 1770 3232

Flt Permitted 0.77 0.93 0.41 1.00 0.95 1.00

Satd. Flow (perm) 1421 1616 751 3536 1770 3232

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 153 4 5 10 8 15 10 172 1 12 318 328

RTOR Reduction (vph) 0 1 0 0 12 0 0 0 0 0 78 0

Lane Group Flow (vph) 0 161 0 0 21 0 10 173 0 12 568 0

Confl. Peds. (#/hr) 2 2 4 2 2 4

Turn Type Perm Perm Perm Prot

Protected Phases 8 8 6 5 5 6

Permitted Phases 8 8 6

Actuated Green, G (s) 21.9 21.9 86.4 86.4 8.7 99.1

Effective Green, g (s) 21.9 21.9 86.4 86.4 8.7 99.1

Actuated g/C Ratio 0.17 0.17 0.66 0.66 0.07 0.76

Clearance Time (s) 4.0 4.0 5.0 5.0 4.0

Vehicle Extension (s) 3.5 3.5 2.5 2.5 2.0

Lane Grp Cap (vph) 239 272 499 2350 118 2464

v/s Ratio Prot 0.05 0.01 c0.18

v/s Ratio Perm c0.11 0.01 0.01

v/c Ratio 0.67 0.08 0.02 0.07 0.10 0.23

Uniform Delay, d1 50.7 45.5 7.4 7.7 57.0 4.5

Progression Factor 1.00 1.00 0.81 0.81 1.34 0.30

Incremental Delay, d2 7.6 0.1 0.1 0.1 0.1 0.0

Delay (s) 58.3 45.7 6.1 6.3 76.6 1.3

Level of Service E D A A E A

Approach Delay (s) 58.3 45.7 6.3 2.7

Approach LOS E D A A

Intersection Summary

HCM Average Control Delay 13.4 HCM Level of Service B

HCM Volume to Capacity ratio 0.31

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 39.7% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 6 17 85 11 7 2 48 59 13 85 1

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 7 18 92 12 8 2 52 64 14 92 1

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 131

pX, platoon unblocked 0.99 0.99 0.99 0.99 0.99 0.99

vC, conflicting volume 223 242 94 233 210 84 93 116

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 211 230 94 220 198 70 93 103

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 99 98 87 98 99 100 99

cM capacity (veh/h) 717 656 962 703 684 983 1501 1475

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 25 112 118 108

Volume Left 0 92 2 14

Volume Right 18 8 64 1

cSH 858 714 1501 1475

Volume to Capacity 0.03 0.16 0.00 0.01

Queue Length 95th (ft) 2 14 0 1

Control Delay (s) 9.3 11.0 0.1 1.0

Lane LOS A B A A

Approach Delay (s) 9.3 11.0 0.1 1.0

Approach LOS A B

Intersection Summary

Average Delay 4.4

Intersection Capacity Utilization 31.0% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

32: Pine St & 3rd Ave S 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 21 Synchro 7 -  Report

David Evans and Associates, Inc. Page 33

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 11 4 4 3 4 10 13 70 6 8 45 24

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 12 4 4 3 4 11 14 76 7 9 49 26

Pedestrians 2

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 200 190 64 195 200 79 75 83

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 200 190 64 195 200 79 75 83

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 98 99 100 100 99 99 99 99

cM capacity (veh/h) 738 694 999 747 685 981 1524 1515

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 21 18 97 84

Volume Left 12 3 14 9

Volume Right 4 11 7 26

cSH 770 848 1524 1515

Volume to Capacity 0.03 0.02 0.01 0.01

Queue Length 95th (ft) 2 2 1 0

Control Delay (s) 9.8 9.3 1.1 0.8

Lane LOS A A A A

Approach Delay (s) 9.8 9.3 1.1 0.8

Approach LOS A A

Intersection Summary

Average Delay 2.5

Intersection Capacity Utilization 17.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 56 594 0 1 578 59 1 0 8 91 1 107

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.6 4.6 4.6 4.6 5.5 5.5 5.5

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.99 0.88 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1769 3539 1770 3483 1609 1768 1565

Flt Permitted 0.24 1.00 0.27 1.00 0.99 0.75 1.00

Satd. Flow (perm) 452 3539 511 3483 1599 1398 1565

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 61 646 0 1 628 64 1 0 9 99 1 116

RTOR Reduction (vph) 0 0 0 0 14 0 0 4 0 0 52 0

Lane Group Flow (vph) 61 646 0 1 678 0 0 6 0 99 65 0

Confl. Peds. (#/hr) 1 1 2 1 1 2

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 18.9 18.9 18.9 18.9 36.0 36.0 36.0

Effective Green, g (s) 18.9 18.9 18.9 18.9 36.0 36.0 36.0

Actuated g/C Ratio 0.29 0.29 0.29 0.29 0.55 0.55 0.55

Clearance Time (s) 4.6 4.6 4.6 4.6 5.5 5.5 5.5

Vehicle Extension (s) 3.5 3.5 3.5 3.5 4.0 4.0 4.0

Lane Grp Cap (vph) 131 1029 149 1013 886 774 867

v/s Ratio Prot 0.18 c0.19 0.04

v/s Ratio Perm 0.13 0.00 0.00 c0.07

v/c Ratio 0.47 0.63 0.01 0.67 0.01 0.13 0.08

Uniform Delay, d1 18.9 20.0 16.4 20.3 6.5 7.0 6.8

Progression Factor 0.84 0.83 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 2.4 1.0 0.0 1.8 0.0 0.3 0.2

Delay (s) 18.3 17.6 16.4 22.1 6.5 7.3 6.9

Level of Service B B B C A A A

Approach Delay (s) 17.7 22.0 6.5 7.1

Approach LOS B C A A

Intersection Summary

HCM Average Control Delay 18.1 HCM Level of Service B

HCM Volume to Capacity ratio 0.31

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.1

Intersection Capacity Utilization 57.8% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 34 386 144 141 439 81 127 195 78 190 359 27

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.96 1.00 0.98 1.00 0.96 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 3383 1770 3457 1770 3387 1770 3497

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1770 3383 1770 3457 1770 3387 1770 3497

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 37 420 157 153 477 88 138 212 85 207 390 29

RTOR Reduction (vph) 0 58 0 0 21 0 0 68 0 0 8 0

Lane Group Flow (vph) 37 519 0 153 544 0 138 229 0 207 411 0

Confl. Peds. (#/hr) 1 1 9 9

Turn Type Prot Prot Prot Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases

Actuated Green, G (s) 2.5 16.5 9.2 23.2 7.4 13.0 10.3 15.9

Effective Green, g (s) 2.5 16.5 9.2 23.2 7.4 13.0 10.3 15.9

Actuated g/C Ratio 0.04 0.25 0.14 0.36 0.11 0.20 0.16 0.24

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 68 859 251 1234 202 677 280 855

v/s Ratio Prot 0.02 c0.15 c0.09 0.16 0.08 0.07 c0.12 c0.12

v/s Ratio Perm

v/c Ratio 0.54 0.60 0.61 0.44 0.68 0.34 0.74 0.48

Uniform Delay, d1 30.7 21.4 26.2 16.0 27.7 22.3 26.1 21.0

Progression Factor 1.00 1.00 1.67 0.32 1.01 0.94 1.00 1.00

Incremental Delay, d2 8.6 1.2 3.9 0.2 9.2 1.4 9.8 1.9

Delay (s) 39.3 22.6 47.8 5.3 37.1 22.3 35.9 22.9

Level of Service D C D A D C D C

Approach Delay (s) 23.6 14.3 27.0 27.2

Approach LOS C B C C

Intersection Summary

HCM Average Control Delay 22.4 HCM Level of Service C

HCM Volume to Capacity ratio 0.61

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 56.8% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 0 0 407 0 0 0 0 0 1003 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3

Lane Util. Factor 0.95 0.95

Frt 1.00 1.00

Flt Protected 1.00 1.00

Satd. Flow (prot) 3539 3539

Flt Permitted 1.00 1.00

Satd. Flow (perm) 3539 3539

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 0 0 0 442 0 0 0 0 0 1090 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 0 0 0 442 0 0 0 0 0 1090 0

Turn Type

Protected Phases 6 4

Permitted Phases

Actuated Green, G (s) 64.2 55.2

Effective Green, g (s) 64.2 55.2

Actuated g/C Ratio 0.49 0.42

Clearance Time (s) 5.3 5.3

Vehicle Extension (s) 5.0 5.0

Lane Grp Cap (vph) 1748 1503

v/s Ratio Prot c0.12 c0.31

v/s Ratio Perm

v/c Ratio 0.25 0.73

Uniform Delay, d1 19.0 31.1

Progression Factor 0.55 1.00

Incremental Delay, d2 0.3 2.2

Delay (s) 10.9 33.3

Level of Service B C

Approach Delay (s) 0.0 10.9 0.0 33.3

Approach LOS A B A C

Intersection Summary

HCM Average Control Delay 26.8 HCM Level of Service C

HCM Volume to Capacity ratio 0.47

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 10.6

Intersection Capacity Utilization 46.6% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 0 501 0 0 1022 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3

Lane Util. Factor 0.95 0.97

Frt 1.00 1.00

Flt Protected 1.00 0.95

Satd. Flow (prot) 3539 3433

Flt Permitted 1.00 0.95

Satd. Flow (perm) 3539 3433

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 545 0 0 1111 0

RTOR Reduction (vph) 0 0 0 0 163 0

Lane Group Flow (vph) 0 545 0 0 948 0

Turn Type

Protected Phases 2 4

Permitted Phases

Actuated Green, G (s) 70.2 49.2

Effective Green, g (s) 70.2 49.2

Actuated g/C Ratio 0.54 0.38

Clearance Time (s) 5.3 5.3

Vehicle Extension (s) 5.0 5.0

Lane Grp Cap (vph) 1911 1299

v/s Ratio Prot c0.15 c0.28

v/s Ratio Perm

v/c Ratio 0.29 0.73

Uniform Delay, d1 16.3 34.7

Progression Factor 0.64 0.05

Incremental Delay, d2 0.3 2.3

Delay (s) 10.7 4.0

Level of Service B A

Approach Delay (s) 10.7 0.0 4.0

Approach LOS B A A

Intersection Summary

HCM Average Control Delay 6.2 HCM Level of Service A

HCM Volume to Capacity ratio 0.47

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 10.6

Intersection Capacity Utilization 51.8% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 9 1386 131 145 742 49 26 46 156 178 279 44

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.6 5.3 4.6 5.3 4.6 5.0 5.0 4.6 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3486 1770 3502 1770 1803 1563 1770 1863 1561

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3486 1770 3502 1770 1803 1563 1770 1863 1561

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 10 1507 142 158 807 53 28 50 170 193 303 48

RTOR Reduction (vph) 0 5 0 0 3 0 0 0 78 0 0 25

Lane Group Flow (vph) 10 1644 0 158 857 0 28 50 92 193 303 23

Confl. Peds. (#/hr) 1 2 2 1 2 1 1 2

Bus Blockages (#/hr) 0 0 0 0 0 0 0 8 0 0 0 0

Turn Type Prot Prot Prot Perm Prot Perm

Protected Phases 5 2 1 6 3 8 7 4

Permitted Phases 8 4

Actuated Green, G (s) 1.4 57.1 20.3 76.0 3.2 20.7 20.7 12.4 29.9 29.9

Effective Green, g (s) 1.4 57.1 20.3 76.0 3.2 20.7 20.7 12.4 29.9 29.9

Actuated g/C Ratio 0.01 0.44 0.16 0.58 0.02 0.16 0.16 0.10 0.23 0.23

Clearance Time (s) 4.6 5.3 4.6 5.3 4.6 5.0 5.0 4.6 5.0 5.0

Vehicle Extension (s) 2.5 5.0 2.5 5.0 2.5 5.0 5.0 3.0 5.0 5.0

Lane Grp Cap (vph) 19 1531 276 2047 44 287 249 169 428 359

v/s Ratio Prot 0.01 c0.47 c0.09 0.24 0.02 0.03 c0.11 c0.16

v/s Ratio Perm 0.06 0.01

v/c Ratio 0.53 1.07 0.57 0.42 0.64 0.17 0.37 1.14 0.71 0.07

Uniform Delay, d1 64.0 36.5 50.8 14.9 62.8 47.3 48.8 58.8 46.0 39.1

Progression Factor 1.23 0.65 0.91 0.80 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 17.1 44.8 2.2 0.6 23.4 0.6 1.9 112.5 6.6 0.2

Delay (s) 96.0 68.5 48.3 12.5 86.2 47.9 50.7 171.3 52.6 39.3

Level of Service F E D B F D D F D D

Approach Delay (s) 68.7 18.1 54.2 93.6

Approach LOS E B D F

Intersection Summary

HCM Average Control Delay 56.7 HCM Level of Service E

HCM Volume to Capacity ratio 0.90

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 14.5

Intersection Capacity Utilization 84.8% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 0 1073 851 0 279 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3 5.0

Lane Util. Factor 0.95 0.95 0.97

Frpb, ped/bikes 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 1.00 1.00

Flt Protected 1.00 1.00 0.95

Satd. Flow (prot) 3539 3539 3433

Flt Permitted 1.00 1.00 0.95

Satd. Flow (perm) 3539 3539 3433

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 1166 925 0 303 0

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 0 1166 925 0 303 0

Confl. Peds. (#/hr) 1

Turn Type

Protected Phases 2 6 4

Permitted Phases

Actuated Green, G (s) 43.6 43.6 11.1

Effective Green, g (s) 43.6 43.6 11.1

Actuated g/C Ratio 0.67 0.67 0.17

Clearance Time (s) 5.3 5.3 5.0

Vehicle Extension (s) 5.0 5.0 3.0

Lane Grp Cap (vph) 2374 2374 586

v/s Ratio Prot c0.33 0.26 c0.09

v/s Ratio Perm

v/c Ratio 0.49 0.39 0.52

Uniform Delay, d1 5.3 4.8 24.5

Progression Factor 0.72 1.00 1.00

Incremental Delay, d2 0.2 0.5 0.8

Delay (s) 3.9 5.3 25.3

Level of Service A A C

Approach Delay (s) 3.9 5.3 25.3

Approach LOS A A C

Intersection Summary

HCM Average Control Delay 7.1 HCM Level of Service A

HCM Volume to Capacity ratio 0.50

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.3

Intersection Capacity Utilization 46.2% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 30 51 12 575 1678 40

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 33 55 13 625 1824 43

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 2162 912 1867

vC1, stage 1 conf vol 1824

vC2, stage 2 conf vol 339

vCu, unblocked vol 2162 912 1867

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s) 5.8

tF (s) 3.5 3.3 2.2

p0 queue free % 70 80 96

cM capacity (veh/h) 110 276 319

Direction, Lane # EB 1 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3

Volume Total 88 13 312 312 912 912 43

Volume Left 33 13 0 0 0 0 0

Volume Right 55 0 0 0 0 0 43

cSH 177 319 1700 1700 1700 1700 1700

Volume to Capacity 0.50 0.04 0.18 0.18 0.54 0.54 0.03

Queue Length 95th (ft) 61 3 0 0 0 0 0

Control Delay (s) 43.8 16.8 0.0 0.0 0.0 0.0 0.0

Lane LOS E C

Approach Delay (s) 43.8 0.3 0.0

Approach LOS E

Intersection Summary

Average Delay 1.6

Intersection Capacity Utilization 57.8% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 124 333 71 176 128 74 14 340 108 123 1333 165

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 11 11 11 11 11 11 13 15 11 13

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 0.97 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3432 1711 3421 1508 1711 3421 1590 1947 3421 1585

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3432 1711 3421 1508 1711 3421 1590 1947 3421 1585

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 135 362 77 191 139 80 15 370 117 134 1449 179

RTOR Reduction (vph) 0 15 0 0 0 67 0 0 63 0 0 38

Lane Group Flow (vph) 135 424 0 191 139 13 15 370 54 134 1449 141

Confl. Peds. (#/hr) 2 9 9 2 12 12 12 12

Turn Type Prot Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 13.6 20.4 15.0 21.8 21.8 2.8 59.5 59.5 13.1 69.8 69.8

Effective Green, g (s) 13.6 20.4 15.0 21.8 21.8 2.8 59.5 59.5 13.1 69.8 69.8

Actuated g/C Ratio 0.10 0.16 0.12 0.17 0.17 0.02 0.46 0.46 0.10 0.54 0.54

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 3.0 2.0 2.0 2.5 3.5 3.5 2.5 3.5 3.5

Lane Grp Cap (vph) 185 539 197 574 253 37 1566 728 196 1837 851

v/s Ratio Prot 0.08 c0.12 c0.11 0.04 0.01 0.11 c0.07 c0.42

v/s Ratio Perm 0.01 0.03 0.09

v/c Ratio 0.73 0.79 0.97 0.24 0.05 0.41 0.24 0.07 0.68 0.79 0.17

Uniform Delay, d1 56.4 52.7 57.3 46.9 45.4 62.8 21.4 19.8 56.4 24.2 15.3

Progression Factor 0.99 0.99 0.64 0.82 2.21 1.02 0.79 0.41 1.00 1.00 1.00

Incremental Delay, d2 11.5 6.9 54.2 0.1 0.0 5.1 0.4 0.2 8.7 3.5 0.4

Delay (s) 67.3 59.2 91.1 38.5 100.4 69.2 17.3 8.4 65.1 27.7 15.7

Level of Service E E F D F E B A E C B

Approach Delay (s) 61.1 75.1 16.8 29.3

Approach LOS E E B C

Intersection Summary

HCM Average Control Delay 38.8 HCM Level of Service D

HCM Volume to Capacity ratio 0.83

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 22.0

Intersection Capacity Utilization 84.0% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR WBR2 NBL2 NBL NBT NBR SBL

Lane Configurations

Volume (vph) 67 325 195 110 177 35 17 90 30 393 42 49

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00

Frt 1.00 1.00 0.85 1.00 0.97 1.00 1.00 0.85 1.00

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Satd. Flow (prot) 1593 3185 1425 1593 3077 1593 3185 1425 1593

Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Satd. Flow (perm) 1593 3185 1425 1593 3077 1593 3185 1425 1593

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 73 353 212 120 192 38 18 98 33 427 46 53

RTOR Reduction (vph) 0 0 130 0 5 0 0 0 0 0 22 0

Lane Group Flow (vph) 73 353 82 120 243 0 0 0 131 427 24 53

Turn Type Prot Perm Prot Prot Prot Perm Prot

Protected Phases 7 4 3 8 5 5 2 1

Permitted Phases 4 2

Actuated Green, G (s) 8.6 23.2 23.2 9.0 23.6 10.0 68.6 68.6 7.2

Effective Green, g (s) 8.6 23.2 23.2 9.0 23.6 10.0 68.6 68.6 7.2

Actuated g/C Ratio 0.07 0.18 0.18 0.07 0.18 0.08 0.53 0.53 0.06

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 2.0 6.0 6.0 2.0

Lane Grp Cap (vph) 105 568 254 110 559 123 1681 752 88

v/s Ratio Prot 0.05 c0.11 c0.08 0.08 c0.08 c0.13 0.03

v/s Ratio Perm 0.06 0.02

v/c Ratio 0.70 0.62 0.32 1.09 0.43 1.07 0.25 0.03 0.60

Uniform Delay, d1 59.4 49.3 46.6 60.5 47.3 60.0 16.7 14.8 60.0

Progression Factor 0.96 0.83 0.88 0.91 0.94 0.66 0.77 1.43 1.19

Incremental Delay, d2 17.9 2.1 0.7 111.6 0.5 97.9 0.3 0.1 6.1

Delay (s) 74.8 43.1 41.6 166.9 45.0 137.4 13.3 21.2 77.8

Level of Service E D D F D F B C E

Approach Delay (s) 46.2 84.7 40.8

Approach LOS D F D

Intersection Summary

HCM Average Control Delay 45.8 HCM Level of Service D

HCM Volume to Capacity ratio 0.96

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 27.0

Intersection Capacity Utilization 86.9% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBT SBR SBR2 SER2

Lane Configurations

Volume (vph) 1448 72 7 0

Ideal Flow (vphpl) 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0

Lane Util. Factor 0.95 1.00

Frt 1.00 0.85

Flt Protected 1.00 1.00

Satd. Flow (prot) 3185 1425

Flt Permitted 1.00 1.00

Satd. Flow (perm) 3185 1425

Peak-hour factor, PHF 0.92 0.92 0.92 0.92

Adj. Flow (vph) 1574 78 8 0

RTOR Reduction (vph) 0 2 0 0

Lane Group Flow (vph) 1574 84 0 0

Turn Type Prot custom

Protected Phases 6 6

Permitted Phases 4

Actuated Green, G (s) 65.8 65.8

Effective Green, g (s) 65.8 65.8

Actuated g/C Ratio 0.51 0.51

Clearance Time (s) 5.0 5.0

Vehicle Extension (s) 4.0 4.0

Lane Grp Cap (vph) 1612 721

v/s Ratio Prot c0.49 0.06

v/s Ratio Perm

v/c Ratio 0.98 0.12

Uniform Delay, d1 31.3 16.8

Progression Factor 0.77 0.60

Incremental Delay, d2 15.0 0.3

Delay (s) 39.3 10.3

Level of Service D B

Approach Delay (s) 39.0

Approach LOS D

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 33 260 58 345 203 104 14 480 120 185 1452 35

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 6.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 0.97 0.95 1.00 1.00 0.95 1.00 0.97 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.97 1.00 1.00 0.98 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 2976 3090 3079 1388 1593 3079 1397 3090 3079 1403

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1593 2976 3090 3079 1388 1593 3079 1397 3090 3079 1403

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 36 283 63 375 221 113 15 522 130 201 1578 38

RTOR Reduction (vph) 0 16 0 0 0 85 0 0 57 0 0 18

Lane Group Flow (vph) 36 330 0 375 221 28 15 522 73 201 1578 20

Confl. Peds. (#/hr) 12 18 18 12 2 9 9 2

Turn Type Prot Prot Perm Prot pm+ov Prot Perm

Protected Phases 7 4 3 8 5 2 3 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 4.2 23.0 13.0 31.8 31.8 2.4 60.2 73.2 11.8 69.6 69.6

Effective Green, g (s) 4.2 23.0 13.0 31.8 31.8 2.4 60.2 73.2 11.8 69.6 69.6

Actuated g/C Ratio 0.03 0.18 0.10 0.24 0.24 0.02 0.46 0.56 0.09 0.54 0.54

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 6.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.5 3.5 3.5 1.5 4.0 3.5 1.5 4.0 4.0

Lane Grp Cap (vph) 51 527 309 753 340 29 1426 787 280 1648 751

v/s Ratio Prot 0.02 c0.11 c0.12 0.07 0.01 0.17 0.01 c0.07 c0.51

v/s Ratio Perm 0.02 0.04 0.01

v/c Ratio 0.71 0.63 1.21 0.29 0.08 0.52 0.37 0.09 0.72 0.96 0.03

Uniform Delay, d1 62.3 49.5 58.5 40.0 37.8 63.2 22.6 13.1 57.5 28.8 14.2

Progression Factor 1.06 0.99 0.66 0.78 1.14 1.07 1.37 2.76 1.28 0.34 0.12

Incremental Delay, d2 35.8 2.3 122.0 0.3 0.1 6.2 0.7 0.1 2.7 6.6 0.0

Delay (s) 102.2 51.1 160.5 31.4 43.3 73.6 31.7 36.3 76.3 16.4 1.7

Level of Service F D F C D E C D E B A

Approach Delay (s) 55.9 101.6 33.5 22.7

Approach LOS E F C C

Intersection Summary

HCM Average Control Delay 43.9 HCM Level of Service D

HCM Volume to Capacity ratio 0.93

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 22.0

Intersection Capacity Utilization 95.0% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 88 26 134 12 48 4 169 581 6 10 1660 251

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 4.0 6.0 4.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 0.97 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.98 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.87 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1588 1395 1590 1601 3090 3079 1355 1593 3079 1395

Flt Permitted 0.56 1.00 0.43 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 931 1395 712 1601 3090 3079 1355 1593 3079 1395

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 96 28 146 13 52 4 184 632 7 11 1804 273

RTOR Reduction (vph) 0 124 0 0 3 0 0 0 2 0 0 69

Lane Group Flow (vph) 96 50 0 13 53 0 184 632 5 11 1804 204

Confl. Peds. (#/hr) 5 5 5 5 4 6 6 4

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 17.8 13.2 11.8 10.2 7.0 92.6 92.6 2.6 88.2 88.2

Effective Green, g (s) 17.8 13.2 11.8 10.2 7.0 92.6 92.6 2.6 88.2 88.2

Actuated g/C Ratio 0.14 0.10 0.09 0.08 0.05 0.71 0.71 0.02 0.68 0.68

Clearance Time (s) 4.0 6.0 4.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 2.0 3.0 2.0 2.0 3.0 3.0 2.0 3.0 3.0

Lane Grp Cap (vph) 151 142 75 126 166 2193 965 32 2089 946

v/s Ratio Prot c0.02 0.04 0.00 0.03 c0.06 c0.21 0.01 c0.59

v/s Ratio Perm c0.06 0.01 0.00 0.15

v/c Ratio 0.64 0.35 0.17 0.42 1.11 0.29 0.01 0.34 0.86 0.22

Uniform Delay, d1 52.7 54.4 54.2 57.1 61.5 6.8 5.4 62.9 16.2 7.9

Progression Factor 1.01 1.34 1.00 1.00 0.97 0.99 1.31 1.26 0.33 0.09

Incremental Delay, d2 8.4 0.5 1.1 0.8 100.1 0.3 0.0 1.6 3.4 0.3

Delay (s) 61.5 73.3 55.3 57.9 159.6 7.0 7.1 80.8 8.7 1.0

Level of Service E E E E F A A F A A

Approach Delay (s) 69.1 57.4 41.1 8.1

Approach LOS E E D A

Intersection Summary

HCM Average Control Delay 22.6 HCM Level of Service C

HCM Volume to Capacity ratio 0.87

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 23.0

Intersection Capacity Utilization 83.7% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 152 119 31 137 166 150 16 458 54 99 1299 5

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.97 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 0.98 1.00 1.00 0.97 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 3090 1676 1402 1593 3185 1403 1593 3185 1385 1593 3185 1399

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 3090 1676 1402 1593 3185 1403 1593 3185 1385 1593 3185 1399

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 165 129 34 149 180 163 17 498 59 108 1412 5

RTOR Reduction (vph) 0 0 30 0 0 141 0 0 28 0 0 2

Lane Group Flow (vph) 165 129 4 149 180 22 17 498 31 108 1412 3

Confl. Peds. (#/hr) 3 3 3 3 4 3 3 4

Turn Type Prot Perm Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 10.6 14.4 14.4 13.6 17.4 17.4 2.4 69.2 69.2 12.8 79.6 79.6

Effective Green, g (s) 10.6 14.4 14.4 13.6 17.4 17.4 2.4 69.2 69.2 12.8 79.6 79.6

Actuated g/C Ratio 0.08 0.11 0.11 0.10 0.13 0.13 0.02 0.53 0.53 0.10 0.61 0.61

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 3.0 3.0 2.0 3.0 3.0

Lane Grp Cap (vph) 252 186 155 167 426 188 29 1695 737 157 1950 857

v/s Ratio Prot 0.05 c0.08 c0.09 c0.06 0.01 0.16 c0.07 c0.44

v/s Ratio Perm 0.00 0.02 0.02 0.00

v/c Ratio 0.65 0.69 0.02 0.89 0.42 0.12 0.59 0.29 0.04 0.69 0.72 0.00

Uniform Delay, d1 57.9 55.7 51.5 57.5 51.7 49.5 63.3 16.9 14.5 56.7 17.6 9.8

Progression Factor 1.07 0.90 0.79 1.00 1.00 1.00 1.59 0.53 0.46 1.18 0.33 0.12

Incremental Delay, d2 4.6 8.7 0.0 39.5 0.2 0.1 16.8 0.4 0.1 5.6 1.4 0.0

Delay (s) 66.8 58.8 40.9 96.9 51.9 49.6 117.5 9.4 6.8 72.7 7.1 1.2

Level of Service E E D F D D F A A E A A

Approach Delay (s) 61.0 64.8 12.3 11.8

Approach LOS E E B B

Intersection Summary

HCM Average Control Delay 26.3 HCM Level of Service C

HCM Volume to Capacity ratio 0.79

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 25.0

Intersection Capacity Utilization 77.8% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 54 481 57 223 354 143 44 399 148 296 1125 53

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.98 1.00 1.00 0.97 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3468 1770 3539 1552 1770 3539 1534 1770 3539 1530

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3468 1770 3539 1552 1770 3539 1534 1770 3539 1530

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 59 523 62 242 385 155 48 434 161 322 1223 58

RTOR Reduction (vph) 0 7 0 0 0 106 0 0 119 0 0 31

Lane Group Flow (vph) 59 578 0 242 385 49 48 434 42 322 1223 27

Confl. Peds. (#/hr) 6 19 19 6 12 13 13 12

Turn Type Prot Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 7.0 25.9 21.9 40.8 40.8 5.6 34.2 34.2 28.0 56.6 56.6

Effective Green, g (s) 7.0 25.9 21.9 40.8 40.8 5.6 34.2 34.2 28.0 56.6 56.6

Actuated g/C Ratio 0.05 0.20 0.17 0.31 0.31 0.04 0.26 0.26 0.22 0.44 0.44

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 4.0 2.0 2.0 2.0 6.0 6.0 5.0 6.0 6.0

Lane Grp Cap (vph) 95 691 298 1111 487 76 931 404 381 1541 666

v/s Ratio Prot 0.03 c0.17 c0.14 0.11 0.03 0.12 c0.18 c0.35

v/s Ratio Perm 0.03 0.03 0.02

v/c Ratio 0.62 0.84 0.81 0.35 0.10 0.63 0.47 0.10 0.85 0.79 0.04

Uniform Delay, d1 60.2 50.0 52.1 34.3 31.6 61.2 40.2 36.3 48.9 31.7 21.1

Progression Factor 1.01 0.90 1.00 1.00 1.00 1.09 0.71 0.26 0.87 0.63 0.35

Incremental Delay, d2 11.2 8.1 16.1 0.1 0.0 11.5 1.6 0.5 12.7 3.1 0.1

Delay (s) 72.1 53.2 68.2 34.4 31.6 78.5 30.0 10.0 55.1 22.9 7.4

Level of Service E D E C C E C A E C A

Approach Delay (s) 55.0 44.3 28.6 28.8

Approach LOS D D C C

Intersection Summary

HCM Average Control Delay 36.7 HCM Level of Service D

HCM Volume to Capacity ratio 0.80

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 85.4% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 71 464 74 172 310 68 32 412 136 105 1180 72

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.98 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.97 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1770 3455 1770 3399 1770 3539 1557 1770 3500

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1770 3455 1770 3399 1770 3539 1557 1770 3500

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 77 504 80 187 337 74 35 448 148 114 1283 78

RTOR Reduction (vph) 0 10 0 0 15 0 0 0 83 0 3 0

Lane Group Flow (vph) 77 574 0 187 396 0 35 448 65 114 1358 0

Confl. Peds. (#/hr) 25 5 5 25 14 2 2 14

Turn Type Prot Prot Prot Perm Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 2

Actuated Green, G (s) 8.9 26.3 17.9 35.3 4.2 56.7 56.7 13.1 65.6

Effective Green, g (s) 8.9 26.3 17.9 35.3 4.2 56.7 56.7 13.1 65.6

Actuated g/C Ratio 0.07 0.20 0.14 0.27 0.03 0.44 0.44 0.10 0.50

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 121 699 244 923 57 1544 679 178 1766

v/s Ratio Prot 0.04 c0.17 c0.11 0.12 0.02 0.13 c0.06 c0.39

v/s Ratio Perm 0.04

v/c Ratio 0.64 0.82 0.77 0.43 0.61 0.29 0.10 0.64 0.77

Uniform Delay, d1 59.0 49.6 54.0 39.0 62.1 23.7 21.6 56.2 26.1

Progression Factor 1.00 1.00 1.10 1.06 1.00 1.00 1.00 1.14 0.51

Incremental Delay, d2 10.5 7.7 12.6 0.3 18.0 0.5 0.3 4.8 2.1

Delay (s) 69.4 57.3 71.8 41.9 80.1 24.1 21.8 68.8 15.4

Level of Service E E E D F C C E B

Approach Delay (s) 58.7 51.2 26.7 19.5

Approach LOS E D C B

Intersection Summary

HCM Average Control Delay 34.2 HCM Level of Service C

HCM Volume to Capacity ratio 0.78

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 76.4% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 431 524 253 562 0 0 0 0 84 2 339

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 11 11 12 12 12 12 12 11 12

Total Lost time (s) 5.0 5.0 4.6 5.0 5.0 5.0

Lane Util. Factor 0.91 1.00 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 0.97 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 4916 1535 1711 3421 1717 1583

Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 4916 1535 1711 3421 1717 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 468 570 275 611 0 0 0 0 91 2 368

RTOR Reduction (vph) 0 0 331 0 0 0 0 0 0 0 0 271

Lane Group Flow (vph) 0 468 239 275 611 0 0 0 0 0 93 97

Confl. Peds. (#/hr) 5 4

Turn Type Perm Prot Perm Perm

Protected Phases 2 1 6 4

Permitted Phases 2 4 4

Actuated Green, G (s) 54.5 54.5 26.7 27.7 34.2 34.2

Effective Green, g (s) 54.5 54.5 26.7 27.7 34.2 34.2

Actuated g/C Ratio 0.42 0.42 0.21 0.21 0.26 0.26

Clearance Time (s) 5.0 5.0 4.6 5.0 5.0 5.0

Vehicle Extension (s) 4.0 4.0 4.5 4.0 5.0 5.0

Lane Grp Cap (vph) 2061 644 351 729 452 416

v/s Ratio Prot 0.10 0.16 c0.18

v/s Ratio Perm c0.16 0.05 c0.06

v/c Ratio 0.23 0.37 0.78 0.84 0.21 0.23

Uniform Delay, d1 24.2 26.0 48.9 49.0 37.3 37.6

Progression Factor 1.04 2.95 0.45 0.47 1.00 1.00

Incremental Delay, d2 0.2 1.5 7.9 5.7 0.5 0.6

Delay (s) 25.4 78.2 30.0 28.5 37.8 38.2

Level of Service C E C C D D

Approach Delay (s) 54.4 29.0 0.0 38.1

Approach LOS D C A D

Intersection Summary

HCM Average Control Delay 41.8 HCM Level of Service D

HCM Volume to Capacity ratio 0.43

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 94.0% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

48: N 130th St & 5th Ave NE 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 21 Synchro 7 -  Report

David Evans and Associates, Inc. Page 50

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 207 406 50 0 283 102 281 114 215 107 210 31

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 0.95 0.95 1.00 0.91 0.91 0.91 0.91

Frpb, ped/bikes 1.00 1.00 0.99 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.99 1.00 0.85 1.00 0.92 1.00 0.98

Flt Protected 0.98 1.00 1.00 0.95 0.99 0.95 1.00

Satd. Flow (prot) 3440 3539 1561 1610 3067 1610 3314

Flt Permitted 0.74 1.00 1.00 0.95 0.99 0.95 1.00

Satd. Flow (perm) 2601 3539 1561 1610 3067 1610 3314

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 225 441 54 0 308 111 305 124 234 116 228 34

RTOR Reduction (vph) 0 9 0 0 0 75 0 176 0 0 16 0

Lane Group Flow (vph) 0 711 0 0 308 36 229 258 0 104 258 0

Confl. Peds. (#/hr) 2 2 2 2 2 1 1 2

Turn Type Perm Perm Split Split

Protected Phases 4 8 2 2 6 6

Permitted Phases 4 8

Actuated Green, G (s) 21.0 21.0 21.0 16.0 16.0 16.0 16.0

Effective Green, g (s) 21.0 21.0 21.0 16.0 16.0 16.0 16.0

Actuated g/C Ratio 0.32 0.32 0.32 0.25 0.25 0.25 0.25

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 840 1143 504 396 755 396 816

v/s Ratio Prot 0.09 c0.14 0.08 0.06 c0.08

v/s Ratio Perm c0.27 0.02

v/c Ratio 0.85 0.27 0.07 0.58 0.34 0.26 0.32

Uniform Delay, d1 20.5 16.3 15.2 21.5 20.2 19.7 20.0

Progression Factor 0.92 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 8.0 0.6 0.3 6.0 1.2 1.6 1.0

Delay (s) 26.9 16.9 15.5 27.6 21.4 21.4 21.0

Level of Service C B B C C C C

Approach Delay (s) 26.9 16.5 23.5 21.1

Approach LOS C B C C

Intersection Summary

HCM Average Control Delay 22.9 HCM Level of Service C

HCM Volume to Capacity ratio 0.61

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 72.2% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

49: NW 200th St & 8th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 21 Synchro 7 -  Report

David Evans and Associates, Inc. Page 51

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 16 7 122 3 9 1 70 180 0 3 301 31

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 17 8 133 3 10 1 76 196 0 3 327 34

Pedestrians 3 2 15

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 707 703 362 852 720 198 364 198

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 707 703 362 852 720 198 364 198

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 95 98 80 98 97 100 94 100

cM capacity (veh/h) 323 336 672 206 329 842 1192 1373

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 158 14 272 364

Volume Left 17 3 76 3

Volume Right 133 1 0 34

cSH 576 302 1192 1373

Volume to Capacity 0.27 0.05 0.06 0.00

Queue Length 95th (ft) 28 4 5 0

Control Delay (s) 13.6 17.5 2.7 0.1

Lane LOS B C A A

Approach Delay (s) 13.6 17.5 2.7 0.1

Approach LOS B C

Intersection Summary

Average Delay 3.9

Intersection Capacity Utilization 53.3% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

50: NW 200th St & 3rd Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 21 Synchro 7 -  Report

David Evans and Associates, Inc. Page 52

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 10 4 60 7 22 2 80 66 32 189 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 11 4 65 8 24 2 87 72 35 205 0

Pedestrians 6 1 2

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 1 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 438 445 211 413 409 126 211 160

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 438 445 211 413 409 126 211 160

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 98 99 88 99 97 100 98

cM capacity (veh/h) 494 492 825 524 515 922 1352 1418

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 16 97 161 240

Volume Left 1 65 2 35

Volume Right 4 24 72 0

cSH 551 586 1352 1418

Volume to Capacity 0.03 0.17 0.00 0.02

Queue Length 95th (ft) 2 15 0 2

Control Delay (s) 11.7 12.4 0.1 1.3

Lane LOS B B A A

Approach Delay (s) 11.7 12.4 0.1 1.3

Approach LOS B B

Intersection Summary

Average Delay 3.3

Intersection Capacity Utilization 42.4% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

51: NW 200th St & Fremont Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 21 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 7 73 23 12 32 11 26 74 29 14 225 23

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 8 79 25 13 35 12 28 80 32 15 245 25

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 112 60 140 285

Volume Left (vph) 8 13 28 15

Volume Right (vph) 25 12 32 25

Hadj (s) -0.09 -0.04 -0.06 -0.01

Departure Headway (s) 4.9 5.0 4.6 4.5

Degree Utilization, x 0.15 0.08 0.18 0.36

Capacity (veh/h) 670 645 737 764

Control Delay (s) 8.8 8.5 8.6 10.0

Approach Delay (s) 8.8 8.5 8.6 10.0

Approach LOS A A A A

Intersection Summary

Delay 9.3

HCM Level of Service A

Intersection Capacity Utilization 29.4% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

52: N 200th St & SR 99 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 21 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 43 133 32 70 47 30 16 428 50 47 1623 41

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.98 1.00 1.00 0.91

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.94 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1760 1741 1765 1678 1770 3421 1547 1770 3421 1446

Flt Permitted 0.56 1.00 0.47 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1035 1741 872 1678 1770 3421 1547 1770 3421 1446

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 47 145 35 76 51 33 17 465 54 51 1764 45

RTOR Reduction (vph) 0 8 0 0 20 0 0 0 21 0 0 16

Lane Group Flow (vph) 47 172 0 76 64 0 17 465 33 51 1764 29

Confl. Peds. (#/hr) 9 6 6 9 21 1 1 21

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 26.6 18.6 20.2 15.4 2.4 79.5 79.5 7.1 84.2 84.2

Effective Green, g (s) 26.6 18.6 20.2 15.4 2.4 79.5 79.5 7.1 84.2 84.2

Actuated g/C Ratio 0.20 0.14 0.16 0.12 0.02 0.61 0.61 0.05 0.65 0.65

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 3.5 3.0 3.5 2.0 4.0 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 256 249 168 199 33 2092 946 97 2216 937

v/s Ratio Prot 0.01 c0.10 c0.02 0.04 0.01 0.14 c0.03 c0.52

v/s Ratio Perm 0.03 0.05 0.02 0.02

v/c Ratio 0.18 0.69 0.45 0.32 0.52 0.22 0.03 0.53 0.80 0.03

Uniform Delay, d1 42.3 53.0 48.6 52.5 63.2 11.4 10.0 59.8 16.7 8.2

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.23 0.32 0.15

Incremental Delay, d2 0.1 8.3 1.9 1.1 5.5 0.2 0.1 4.5 2.1 0.0

Delay (s) 42.4 61.3 50.6 53.6 68.8 11.6 10.1 78.2 7.5 1.3

Level of Service D E D D E B B E A A

Approach Delay (s) 57.4 52.2 13.3 9.3

Approach LOS E D B A

Intersection Summary

HCM Average Control Delay 16.4 HCM Level of Service B

HCM Volume to Capacity ratio 0.77

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 76.1% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

53: NW 195th St & 8th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 21 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 0 3 41 0 35 0 169 107 59 380 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 0 3 45 0 38 0 184 116 64 413 0

Pedestrians 4 4

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 825 845 421 790 787 242 417 300

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 825 845 421 790 787 242 417 300

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 100 99 85 100 95 100 95

cM capacity (veh/h) 265 283 628 292 306 797 1138 1261

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 4 83 300 477

Volume Left 1 45 0 64

Volume Right 3 38 116 0

cSH 468 413 1138 1261

Volume to Capacity 0.01 0.20 0.00 0.05

Queue Length 95th (ft) 1 18 0 4

Control Delay (s) 12.8 15.9 0.0 1.5

Lane LOS B C A

Approach Delay (s) 12.8 15.9 0.0 1.5

Approach LOS B C

Intersection Summary

Average Delay 2.4

Intersection Capacity Utilization 57.4% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 42 93 51 46 47 28 20 112 22 89 215 21

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 46 101 55 50 51 30 22 122 24 97 234 23

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 202 132 167 353

Volume Left (vph) 46 50 22 97

Volume Right (vph) 55 30 24 23

Hadj (s) -0.09 -0.03 -0.03 0.05

Departure Headway (s) 5.5 5.6 5.4 5.2

Degree Utilization, x 0.31 0.21 0.25 0.51

Capacity (veh/h) 601 566 604 661

Control Delay (s) 10.8 10.1 10.2 13.4

Approach Delay (s) 10.8 10.1 10.2 13.4

Approach LOS B B B B

Intersection Summary

Delay 11.6

HCM Level of Service B

Intersection Capacity Utilization 49.0% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 86 68 99 48 75 10 64 112 8 13 314 83

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 93 74 108 52 82 11 70 122 9 14 341 90

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 275 145 200 446

Volume Left (vph) 93 52 70 14

Volume Right (vph) 108 11 9 90

Hadj (s) -0.13 0.06 0.08 -0.08

Departure Headway (s) 6.0 6.5 6.1 5.6

Degree Utilization, x 0.46 0.26 0.34 0.69

Capacity (veh/h) 542 473 525 623

Control Delay (s) 13.9 11.7 12.3 19.8

Approach Delay (s) 13.9 11.7 12.3 19.8

Approach LOS B B B C

Intersection Summary

Delay 15.8

HCM Level of Service C

Intersection Capacity Utilization 62.6% ICU Level of Service B

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 20 10 6 28 19 21 5 382 9 22 1630 37

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 12 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 1.00 0.95 1.00 1.00 0.93

Flpb, ped/bikes 0.99 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.94 1.00 0.92 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1754 1680 1750 1698 1770 3421 1498 1770 3421 1468

Flt Permitted 0.73 1.00 0.75 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1345 1680 1373 1698 1770 3421 1498 1770 3421 1468

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 22 11 7 30 21 23 5 415 10 24 1772 40

RTOR Reduction (vph) 0 6 0 0 21 0 0 0 2 0 0 5

Lane Group Flow (vph) 22 12 0 30 23 0 5 415 8 24 1772 35

Confl. Peds. (#/hr) 7 8 8 7 15 9 9 15

Turn Type Perm Perm Prot Perm Prot Perm

Protected Phases 4 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 13.4 13.4 13.4 13.4 1.2 98.0 98.0 3.6 100.4 100.4

Effective Green, g (s) 13.4 13.4 13.4 13.4 1.2 98.0 98.0 3.6 100.4 100.4

Actuated g/C Ratio 0.10 0.10 0.10 0.10 0.01 0.75 0.75 0.03 0.77 0.77

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 4.0 4.0 2.0 4.0 4.0

Lane Grp Cap (vph) 139 173 142 175 16 2579 1129 49 2642 1134

v/s Ratio Prot 0.01 0.01 0.00 0.12 c0.01 c0.52

v/s Ratio Perm 0.02 c0.02 0.01 0.02

v/c Ratio 0.16 0.07 0.21 0.13 0.31 0.16 0.01 0.49 0.67 0.03

Uniform Delay, d1 53.2 52.7 53.5 53.0 64.0 4.5 4.0 62.3 7.0 3.5

Progression Factor 1.00 1.00 1.00 1.00 0.87 0.42 0.18 1.00 1.00 1.00

Incremental Delay, d2 0.2 0.1 0.3 0.1 3.9 0.1 0.0 2.8 1.4 0.1

Delay (s) 53.4 52.7 53.7 53.1 59.3 2.0 0.7 65.1 8.4 3.5

Level of Service D D D D E A A E A A

Approach Delay (s) 53.1 53.4 2.6 9.0

Approach LOS D D A A

Intersection Summary

HCM Average Control Delay 10.0 HCM Level of Service A

HCM Volume to Capacity ratio 0.60

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 65.1% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 23 200 155 96 226 49 51 89 46 44 316 42

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 10 10 11 10 10 11 12 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.98 1.00 0.99 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.93 1.00 0.97 1.00 0.95 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1705 1571 1707 1683 1711 1749 1703 1824

Flt Permitted 0.55 1.00 0.42 1.00 0.17 1.00 0.59 1.00

Satd. Flow (perm) 988 1571 747 1683 302 1749 1052 1824

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 25 217 168 104 246 53 55 97 50 48 343 46

RTOR Reduction (vph) 0 18 0 0 5 0 0 17 0 0 5 0

Lane Group Flow (vph) 25 367 0 104 294 0 55 130 0 48 384 0

Confl. Peds. (#/hr) 3 4 4 3 1 3 3 1

Confl. Bikes (#/hr) 6 3 1

Bus Blockages (#/hr) 0 4 0 0 0 0 0 0 0 0 0 0

Turn Type pm+pt pm+pt pm+pt pm+pt

Protected Phases 5 2 1 6 7 4 3 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 70.3 67.3 77.5 70.9 36.1 32.1 36.1 32.1

Effective Green, g (s) 70.3 67.3 77.5 70.9 36.1 32.1 36.1 32.1

Actuated g/C Ratio 0.54 0.52 0.60 0.55 0.28 0.25 0.28 0.25

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 551 813 494 918 127 432 312 450

v/s Ratio Prot 0.00 c0.23 c0.01 c0.18 c0.01 0.07 0.00 c0.21

v/s Ratio Perm 0.02 0.11 0.11 0.04

v/c Ratio 0.05 0.45 0.21 0.32 0.43 0.30 0.15 0.85

Uniform Delay, d1 14.0 19.7 12.3 16.3 37.0 39.8 35.0 46.7

Progression Factor 0.56 0.46 1.00 1.00 1.16 1.11 1.00 1.00

Incremental Delay, d2 0.0 1.8 0.1 0.9 0.8 0.1 0.1 14.1

Delay (s) 7.9 10.9 12.4 17.2 43.6 44.3 35.0 60.8

Level of Service A B B B D D D E

Approach Delay (s) 10.7 16.0 44.2 58.0

Approach LOS B B D E

Intersection Summary

HCM Average Control Delay 31.1 HCM Level of Service C

HCM Volume to Capacity ratio 0.58

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 25.0

Intersection Capacity Utilization 65.5% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

58: N 172nd St & Dayton Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 21 Synchro 7 -  Report

David Evans and Associates, Inc. Page 60

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 1 0 0 185 2 72 0 147 114 212 337 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 0 0 201 2 78 0 160 124 230 366 0

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 1 282 284 597

Volume Left (vph) 1 201 0 230

Volume Right (vph) 0 78 124 0

Hadj (s) 0.23 0.01 -0.23 0.11

Departure Headway (s) 7.3 6.2 5.6 5.4

Degree Utilization, x 0.00 0.49 0.44 0.90

Capacity (veh/h) 433 550 623 597

Control Delay (s) 10.4 15.0 12.8 37.5

Approach Delay (s) 10.4 15.0 12.8 37.5

Approach LOS B C B E

Intersection Summary

Delay 26.0

HCM Level of Service D

Intersection Capacity Utilization 67.9% ICU Level of Service C

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

59: N 165th St & Fremont Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 21 Synchro 7 -  Report

David Evans and Associates, Inc. Page 61

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 29 41 0 3 76 24 0 8 1 102 16 65

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 32 45 0 3 83 26 0 9 1 111 17 71

Pedestrians 1 4 2 1

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 0 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1279

pX, platoon unblocked

vC, conflicting volume 110 47 292 226 51 220 213 98

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 110 47 292 226 51 220 213 98

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 98 100 100 99 100 84 97 93

cM capacity (veh/h) 1479 1558 586 656 1012 710 667 957

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 76 112 10 199

Volume Left 32 3 0 111

Volume Right 0 26 1 71

cSH 1479 1558 683 777

Volume to Capacity 0.02 0.00 0.01 0.26

Queue Length 95th (ft) 2 0 1 25

Control Delay (s) 3.2 0.2 10.3 11.2

Lane LOS A A B B

Approach Delay (s) 3.2 0.2 10.3 11.2

Approach LOS B B

Intersection Summary

Average Delay 6.6

Intersection Capacity Utilization 34.5% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

60: N 165th St & SR 99 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 21 Synchro 7 -  Report

David Evans and Associates, Inc. Page 62

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 22 12 113 16 11 12 13 636 6 2 1765 56

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 12 12 12 12 12

Total Lost time (s) 4.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.98 1.00 0.99 1.00 1.00 0.96 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.86 1.00 0.92 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1589 1379 1590 1482 1593 3185 1368 1593 3185 1378

Flt Permitted 0.64 1.00 0.47 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1064 1379 787 1482 1593 3185 1368 1593 3185 1378

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 24 13 123 17 12 13 14 691 7 2 1918 61

RTOR Reduction (vph) 0 114 0 0 12 0 0 0 2 0 0 12

Lane Group Flow (vph) 24 22 0 17 13 0 14 691 5 2 1918 49

Confl. Peds. (#/hr) 3 4 4 3 3 5 5 3

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 14.1 9.9 11.3 8.5 2.4 97.2 97.2 1.1 95.9 95.9

Effective Green, g (s) 14.1 9.9 11.3 8.5 2.4 97.2 97.2 1.1 95.9 95.9

Actuated g/C Ratio 0.11 0.08 0.09 0.07 0.02 0.75 0.75 0.01 0.74 0.74

Clearance Time (s) 4.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 2.0 3.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 132 105 86 97 29 2381 1023 13 2350 1017

v/s Ratio Prot c0.01 c0.02 0.00 0.01 c0.01 0.22 0.00 c0.60

v/s Ratio Perm 0.01 0.01 0.00 0.04

v/c Ratio 0.18 0.21 0.20 0.13 0.48 0.29 0.01 0.15 0.82 0.05

Uniform Delay, d1 52.5 56.4 54.8 57.3 63.2 5.3 4.2 64.0 11.2 4.6

Progression Factor 1.00 1.00 1.00 1.00 0.97 0.58 0.36 1.28 0.17 0.00

Incremental Delay, d2 0.7 0.4 1.1 0.2 4.4 0.3 0.0 0.7 1.2 0.0

Delay (s) 53.1 56.8 56.0 57.5 65.4 3.3 1.5 82.6 3.1 0.0

Level of Service D E E E E A A F A A

Approach Delay (s) 56.2 56.9 4.5 3.1

Approach LOS E E A A

Intersection Summary

HCM Average Control Delay 7.2 HCM Level of Service A

HCM Volume to Capacity ratio 0.71

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 14.0

Intersection Capacity Utilization 78.1% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

61: N 185th St & Linden Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 21 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 37 534 33 56 279 1 17 16 24 26 57 43

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 10 11 11 12 10 10 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 1.00 1.00 0.91 1.00 0.94

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1767 3357 1700 3419 1650 1566 1764 1733

Flt Permitted 0.57 1.00 0.42 1.00 0.69 1.00 0.73 1.00

Satd. Flow (perm) 1054 3357 749 3419 1193 1566 1354 1733

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 40 580 36 61 303 1 18 17 26 28 62 47

RTOR Reduction (vph) 0 3 0 0 0 0 0 23 0 0 42 0

Lane Group Flow (vph) 40 613 0 61 304 0 18 20 0 28 67 0

Confl. Peds. (#/hr) 1 7 7 1 1 3 3 1

Bus Blockages (#/hr) 0 4 0 0 0 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 6 4 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 48.0 48.0 48.0 48.0 7.0 7.0 7.0 7.0

Effective Green, g (s) 48.0 48.0 48.0 48.0 7.0 7.0 7.0 7.0

Actuated g/C Ratio 0.74 0.74 0.74 0.74 0.11 0.11 0.11 0.11

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 778 2479 553 2525 128 169 146 187

v/s Ratio Prot c0.18 0.09 0.01 c0.04

v/s Ratio Perm 0.04 0.08 0.02 0.02

v/c Ratio 0.05 0.25 0.11 0.12 0.14 0.12 0.19 0.36

Uniform Delay, d1 2.3 2.7 2.4 2.4 26.3 26.2 26.4 26.9

Progression Factor 1.10 1.01 1.10 1.09 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.2 0.4 0.1 0.5 0.3 0.6 1.2

Delay (s) 2.7 3.0 3.0 2.7 26.8 26.5 27.1 28.1

Level of Service A A A A C C C C

Approach Delay (s) 3.0 2.8 26.6 27.9

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 6.9 HCM Level of Service A

HCM Volume to Capacity ratio 0.26

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 40.9% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

62: N 185th St & Midvale Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 21 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 11 314 17 51 360 8 19 4 49 6 0 4

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.93 1.00 1.00 1.00 0.91 0.99

Flpb, ped/bikes 0.99 1.00 1.00 0.97 1.00 0.98 1.00 0.96

Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85 0.95

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.96 1.00 0.97

Satd. Flow (prot) 1745 1801 1467 1709 1793 1700 1441 1623

Flt Permitted 0.53 1.00 1.00 0.56 1.00 0.94 1.00 0.84

Satd. Flow (perm) 967 1801 1467 1000 1793 1672 1441 1405

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 12 341 18 55 391 9 21 4 53 7 0 4

RTOR Reduction (vph) 0 0 4 0 1 0 0 0 50 0 4 0

Lane Group Flow (vph) 12 341 14 55 399 0 0 25 3 0 7 0

Confl. Peds. (#/hr) 12 27 27 12 16 35 35 16

Turn Type Perm Perm Perm Perm Perm Perm

Protected Phases 2 6 4 8

Permitted Phases 2 2 6 4 4 8

Actuated Green, G (s) 51.1 51.1 51.1 51.1 51.1 3.9 3.9 3.9

Effective Green, g (s) 51.1 51.1 51.1 51.1 51.1 3.9 3.9 3.9

Actuated g/C Ratio 0.79 0.79 0.79 0.79 0.79 0.06 0.06 0.06

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 760 1416 1153 786 1410 100 86 84

v/s Ratio Prot 0.19 c0.22

v/s Ratio Perm 0.01 0.01 0.06 c0.01 0.00 0.01

v/c Ratio 0.02 0.24 0.01 0.07 0.28 0.25 0.04 0.09

Uniform Delay, d1 1.5 1.8 1.5 1.6 1.9 29.2 28.8 28.9

Progression Factor 0.36 1.07 0.34 0.77 0.92 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.4 0.0 0.2 0.5 0.5 0.1 0.2

Delay (s) 0.6 2.3 0.5 1.4 2.2 29.6 28.8 29.0

Level of Service A A A A A C C C

Approach Delay (s) 2.2 2.1 29.1 29.0

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 4.8 HCM Level of Service A

HCM Volume to Capacity ratio 0.28

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 48.1% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

63: N 175th St & Midvale Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 21 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 28 508 33 5 573 65 19 5 5 19 4 44

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.5 4.5

Lane Util. Factor 1.00 0.95 1.00 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.98 1.00 0.93 1.00 0.86

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1590 3042 1585 4340 1582 1489 1591 1372

Flt Permitted 0.37 1.00 0.43 1.00 0.87 1.00 0.78 1.00

Satd. Flow (perm) 611 3042 718 4340 1448 1489 1314 1372

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 30 552 36 5 623 71 21 5 5 21 4 48

RTOR Reduction (vph) 0 3 0 0 10 0 0 5 0 0 44 0

Lane Group Flow (vph) 30 585 0 5 684 0 21 5 0 21 8 0

Confl. Peds. (#/hr) 7 13 13 7 10 1 1 10

Turn Type pm+pt pm+pt Perm Perm

Protected Phases 5 2 1 6 4 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 46.7 44.2 44.1 42.9 4.6 4.6 5.1 5.1

Effective Green, g (s) 46.7 44.2 44.1 42.9 4.6 4.6 5.1 5.1

Actuated g/C Ratio 0.72 0.68 0.68 0.66 0.07 0.07 0.08 0.08

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.5 4.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 477 2069 503 2864 102 105 103 108

v/s Ratio Prot c0.00 c0.19 0.00 0.16 0.00 0.01

v/s Ratio Perm 0.04 0.01 0.01 c0.02

v/c Ratio 0.06 0.28 0.01 0.24 0.21 0.05 0.20 0.07

Uniform Delay, d1 2.6 4.1 3.4 4.5 28.5 28.2 28.0 27.8

Progression Factor 0.59 0.82 0.38 0.30 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.3 0.0 0.2 1.0 0.2 1.0 0.3

Delay (s) 1.6 3.7 1.3 1.5 29.5 28.4 29.0 28.0

Level of Service A A A A C C C C

Approach Delay (s) 3.6 1.5 29.1 28.3

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 4.4 HCM Level of Service A

HCM Volume to Capacity ratio 0.25

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 9.5

Intersection Capacity Utilization 45.1% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 0 0 0 26 10 0

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 0 0 28 11 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 39 11 11

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 39 11 11

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 100 100

cM capacity (veh/h) 973 1070 1608

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 0 28 11

Volume Left 0 0 0

Volume Right 0 0 0

cSH 1700 1608 1700

Volume to Capacity 0.00 0.00 0.01

Queue Length 95th (ft) 0 0 0

Control Delay (s) 0.0 0.0 0.0

Lane LOS A

Approach Delay (s) 0.0 0.0 0.0

Approach LOS A

Intersection Summary

Average Delay 0.0

Intersection Capacity Utilization 6.7% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

1: NW 196th St & Richmond Beach Dr 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 22 Synchro 7 -  Report

David Evans and Associates, Inc. Page 1

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 4 25 0 2 22 4

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 4 27 0 2 24 4

Pedestrians 2 1

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 56 3 4

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 56 3 4

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 97 99

cM capacity (veh/h) 935 1079 1615

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 32 2 28

Volume Left 4 0 24

Volume Right 27 2 0

cSH 1056 1700 1615

Volume to Capacity 0.03 0.00 0.01

Queue Length 95th (ft) 2 0 1

Control Delay (s) 8.5 0.0 6.2

Lane LOS A A

Approach Delay (s) 8.5 0.0 6.2

Approach LOS A

Intersection Summary

Average Delay 7.1

Intersection Capacity Utilization 18.1% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

2: NW 195th Pl & Richmond Beach Dr 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 22 Synchro 7 -  Report
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 2 2 2 10 20 0

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 2 2 11 22 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 51 8 13

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 51 8 13

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 100 99

cM capacity (veh/h) 945 1075 1605

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 4 13 22

Volume Left 2 0 22

Volume Right 2 11 0

cSH 1005 1700 1605

Volume to Capacity 0.00 0.01 0.01

Queue Length 95th (ft) 0 0 1

Control Delay (s) 8.6 0.0 7.3

Lane LOS A A

Approach Delay (s) 8.6 0.0 7.3

Approach LOS A

Intersection Summary

Average Delay 5.0

Intersection Capacity Utilization 17.8% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

3: NW 195th Pl & 24th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 22 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 38 0 7 32 4 0 0 45 18 1 0

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 41 0 8 35 4 0 0 49 20 1 0

Pedestrians 4 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 39 43 96 100 47 149 98 37

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 39 43 96 100 47 149 98 37

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 100 100 100 95 97 100 100

cM capacity (veh/h) 1571 1563 879 785 1017 773 787 1035

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total 42 8 39 49 21

Volume Left 1 8 0 0 20

Volume Right 0 0 4 49 0

cSH 1571 1563 1700 1017 774

Volume to Capacity 0.00 0.00 0.02 0.05 0.03

Queue Length 95th (ft) 0 0 0 4 2

Control Delay (s) 0.2 7.3 0.0 8.7 9.8

Lane LOS A A A A

Approach Delay (s) 0.2 1.2 8.7 9.8

Approach LOS A A

Intersection Summary

Average Delay 4.4

Intersection Capacity Utilization 18.6% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

4: NW 196th St NW & 20th Ave NW 3/29/2016
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 5 134 0 22 49 59 2 9 68 244 3 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 5 146 0 24 53 64 2 10 74 265 3 0

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 78 73 51 91 86 268

Volume Left (vph) 5 0 24 0 2 265

Volume Right (vph) 0 0 0 64 74 0

Hadj (s) 0.07 0.03 0.27 -0.46 -0.48 0.23

Departure Headway (s) 5.7 5.6 5.9 5.1 4.5 5.0

Degree Utilization, x 0.12 0.11 0.08 0.13 0.11 0.37

Capacity (veh/h) 592 598 569 650 728 687

Control Delay (s) 8.3 8.1 8.2 7.7 8.1 10.9

Approach Delay (s) 8.2 7.9 8.1 10.9

Approach LOS A A A B

Intersection Summary

Delay 9.2

HCM Level of Service A

Intersection Capacity Utilization 42.0% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

5: NW 195th St & 15th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 22 Synchro 7 -  Report

David Evans and Associates, Inc. Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 9 438 0 0 161 25 0 0 0 70 0 24

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 10 476 0 0 175 27 0 0 0 76 0 26

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 176 476 609 672 238 447 685 102

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 176 476 609 672 238 447 685 102

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 99 100 100 100 100 85 100 97

cM capacity (veh/h) 1396 1082 366 373 763 491 366 932

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 248 238 88 115 0 102

Volume Left 10 0 0 0 0 76

Volume Right 0 0 0 27 0 26

cSH 1396 1700 1082 1700 1700 559

Volume to Capacity 0.01 0.14 0.00 0.07 0.00 0.18

Queue Length 95th (ft) 1 0 0 0 0 17

Control Delay (s) 0.4 0.0 0.0 0.0 0.0 12.9

Lane LOS A A B

Approach Delay (s) 0.2 0.0 0.0 12.9

Approach LOS A B

Intersection Summary

Average Delay 1.8

Intersection Capacity Utilization 30.5% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

6: N Richmond Beach Rd & 15th Drwy 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 22 Synchro 7 -  Report

David Evans and Associates, Inc. Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 2 472 26 23 164 2 23 1 33 1 1 3

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 513 28 25 178 2 25 1 36 1 1 3

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 259 285 114 91 62 5

Volume Left (vph) 2 0 25 0 25 1

Volume Right (vph) 0 28 0 2 36 3

Hadj (s) 0.04 -0.04 0.14 0.02 -0.23 -0.29

Departure Headway (s) 4.9 4.8 5.3 5.2 5.2 5.2

Degree Utilization, x 0.35 0.38 0.17 0.13 0.09 0.01

Capacity (veh/h) 723 731 653 669 636 614

Control Delay (s) 9.4 9.6 8.2 7.8 8.7 8.3

Approach Delay (s) 9.5 8.0 8.7 8.3

Approach LOS A A A A

Intersection Summary

Delay 9.0

HCM Level of Service A

Intersection Capacity Utilization 35.5% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

7: NW 190th St & N Richmond Beach Rd 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 22 Synchro 7 -  Report

David Evans and Associates, Inc. Page 7

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 1 40 196 2 71 455

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 43 213 2 77 495

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1289

pX, platoon unblocked

vC, conflicting volume 617 109 216

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 617 109 216

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 95 94

cM capacity (veh/h) 397 924 1350

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2

Volume Total 45 142 73 242 330

Volume Left 1 0 0 77 0

Volume Right 43 0 2 0 0

cSH 895 1700 1700 1350 1700

Volume to Capacity 0.05 0.08 0.04 0.06 0.19

Queue Length 95th (ft) 4 0 0 5 0

Control Delay (s) 9.2 0.0 0.0 2.8 0.0

Lane LOS A A

Approach Delay (s) 9.2 0.0 1.2

Approach LOS A

Intersection Summary

Average Delay 1.3

Intersection Capacity Utilization 33.7% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

8: N Richmond Beach Rd & 8th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 22 Synchro 7 -  Report

David Evans and Associates, Inc. Page 8

Movement EBL EBT EBR EBR2 WBL2 WBL WBT WBR NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 12 367 43 2 21 14 152 49 2 21 64 23

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 12 12 12 11 11 10 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.96 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1711 3470 1711 3157 1711 1722

Flt Permitted 0.62 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1108 3470 1711 3157 1711 1722

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 13 399 47 2 23 15 165 53 2 23 70 25

RTOR Reduction (vph) 0 0 0 0 0 0 16 0 0 0 11 0

Lane Group Flow (vph) 13 448 0 0 0 38 202 0 0 25 84 0

Confl. Peds. (#/hr) 2 2 3

Confl. Bikes (#/hr) 1 1

Bus Blockages (#/hr) 0 0 0 0 0 0 4 0 0 0 0 0

Turn Type Perm Prot Prot Split Split

Protected Phases 2 1 1 6 4 4 4

Permitted Phases 2

Actuated Green, G (s) 62.4 62.4 6.5 73.9 11.2 11.2

Effective Green, g (s) 62.4 62.4 6.5 73.9 11.2 11.2

Actuated g/C Ratio 0.48 0.48 0.05 0.57 0.09 0.09

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.5 2.0 2.0 2.5 2.5

Lane Grp Cap (vph) 532 1666 86 1795 147 148

v/s Ratio Prot c0.13 c0.02 0.06 0.01 c0.05

v/s Ratio Perm 0.01

v/c Ratio 0.02 0.27 0.44 0.11 0.17 0.57

Uniform Delay, d1 17.8 20.2 60.0 12.9 55.1 57.1

Progression Factor 1.00 1.00 1.02 0.67 1.00 1.00

Incremental Delay, d2 0.1 0.4 1.3 0.1 0.4 4.0

Delay (s) 17.9 20.6 62.6 8.8 55.5 61.1

Level of Service B C E A E E

Approach Delay (s) 20.5 16.8 59.9

Approach LOS C B E

Intersection Summary

HCM Average Control Delay 37.0 HCM Level of Service D

HCM Volume to Capacity ratio 0.41

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 25.0

Intersection Capacity Utilization 59.6% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

8: N Richmond Beach Rd & 8th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 22 Synchro 7 -  Report

David Evans and Associates, Inc. Page 9

Movement SBL SBT SBR SBR2 NEL NER NER2

Lane Configurations

Volume (vph) 140 129 9 21 24 27 2

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 12 12 12

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 0.97 0.93

Flt Protected 0.95 1.00 0.98

Satd. Flow (prot) 1711 1730 1632

Flt Permitted 0.95 1.00 0.98

Satd. Flow (perm) 1711 1730 1632

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 152 140 10 23 26 29 2

RTOR Reduction (vph) 0 4 0 0 0 0 0

Lane Group Flow (vph) 152 169 0 0 57 0 0

Confl. Peds. (#/hr) 3 3 2

Confl. Bikes (#/hr) 1 1

Bus Blockages (#/hr) 0 2 0 0 0 0 0

Turn Type Split

Protected Phases 7 7 3

Permitted Phases

Actuated Green, G (s) 17.0 17.0 7.9

Effective Green, g (s) 17.0 17.0 7.9

Actuated g/C Ratio 0.13 0.13 0.06

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0

Lane Grp Cap (vph) 224 226 99

v/s Ratio Prot 0.09 c0.10 c0.03

v/s Ratio Perm

v/c Ratio 0.68 0.75 0.58

Uniform Delay, d1 53.9 54.4 59.4

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 6.3 11.1 5.0

Delay (s) 60.2 65.5 64.4

Level of Service E E E

Approach Delay (s) 63.0 64.4

Approach LOS E E

Intersection Summary



HCM Signalized Intersection Capacity Analysis

9: N Richmond Beach Rd & 3rd Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 22 Synchro 7 -  Report

David Evans and Associates, Inc. Page 10

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 19 571 3 10 255 38 9 23 18 99 15 30

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 11 11 10 10 11 10 10 10

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.93 1.00 0.90

Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 3385 3314 1638 1611 1646 1540

Flt Permitted 0.94 0.94 0.73 1.00 0.73 1.00

Satd. Flow (perm) 3188 3105 1251 1611 1261 1540

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 21 621 3 11 277 41 10 25 20 108 16 33

RTOR Reduction (vph) 0 0 0 0 11 0 0 17 0 0 0 0

Lane Group Flow (vph) 0 645 0 0 318 0 10 28 0 108 49 0

Confl. Peds. (#/hr) 2 7 7 2 7 3 3 7

Confl. Bikes (#/hr) 1 1 1

Bus Blockages (#/hr) 0 4 0 0 4 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 45.3 45.3 9.7 9.7 9.7 9.7

Effective Green, g (s) 45.3 45.3 9.7 9.7 9.7 9.7

Actuated g/C Ratio 0.70 0.70 0.15 0.15 0.15 0.15

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 2222 2164 187 240 188 230

v/s Ratio Prot 0.02 0.03

v/s Ratio Perm c0.20 0.10 0.01 c0.09

v/c Ratio 0.29 0.15 0.05 0.12 0.57 0.21

Uniform Delay, d1 3.7 3.3 23.7 23.9 25.7 24.3

Progression Factor 0.86 1.76 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.3 0.1 0.1 0.2 4.2 0.5

Delay (s) 3.5 6.0 23.8 24.2 29.9 24.8

Level of Service A A C C C C

Approach Delay (s) 3.5 6.0 24.1 28.3

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 8.5 HCM Level of Service A

HCM Volume to Capacity ratio 0.34

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 50.4% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

10: N Richmond Beach Rd & Dayton Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 22 Synchro 7 -  Report

David Evans and Associates, Inc. Page 11

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 482 220 43 223 77 80

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 11 11 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 1.00 0.95 0.97

Frpb, ped/bikes 0.99 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.95 1.00 1.00 0.92

Flt Protected 1.00 0.95 1.00 0.98

Satd. Flow (prot) 3235 1770 3421 3216

Flt Permitted 1.00 0.95 1.00 0.98

Satd. Flow (perm) 3235 1770 3421 3216

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 524 239 47 242 84 87

RTOR Reduction (vph) 55 0 0 0 75 0

Lane Group Flow (vph) 708 0 47 242 96 0

Confl. Peds. (#/hr) 2 2

Confl. Bikes (#/hr) 2 2

Turn Type Prot

Protected Phases 2 1 6 4

Permitted Phases

Actuated Green, G (s) 37.4 3.9 46.3 8.7

Effective Green, g (s) 37.4 3.9 46.3 8.7

Actuated g/C Ratio 0.58 0.06 0.71 0.13

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1861 106 2437 430

v/s Ratio Prot c0.22 c0.03 0.07 c0.03

v/s Ratio Perm

v/c Ratio 0.38 0.44 0.10 0.22

Uniform Delay, d1 7.5 29.5 2.9 25.1

Progression Factor 0.80 0.90 0.54 1.00

Incremental Delay, d2 0.6 1.1 0.1 0.1

Delay (s) 6.6 27.7 1.6 25.2

Level of Service A C A C

Approach Delay (s) 6.6 5.9 25.2

Approach LOS A A C

Intersection Summary

HCM Average Control Delay 9.0 HCM Level of Service A

HCM Volume to Capacity ratio 0.36

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 41.8% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

11: N Richmond Beach Rd & Fremont Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 22 Synchro 7 -  Report

David Evans and Associates, Inc. Page 12

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 22 453 85 22 201 23 46 70 21 43 147 21

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 12 11 11 11 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.98 1.00 0.97 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1711 3325 1770 3333 1711 1729 1711 1762

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1711 3325 1770 3333 1711 1729 1711 1762

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 24 492 92 24 218 25 50 76 23 47 160 23

RTOR Reduction (vph) 0 7 0 0 4 0 0 9 0 0 0 0

Lane Group Flow (vph) 24 577 0 24 239 0 50 90 0 47 183 0

Confl. Peds. (#/hr) 1 2 2 1 1 5 5 1

Confl. Bikes (#/hr) 2 1 4

Bus Blockages (#/hr) 0 0 0 0 4 0 0 0 0 0 0 0

Turn Type Prot Prot Split Split

Protected Phases 1 6 5 2 3 3 4 4

Permitted Phases

Actuated Green, G (s) 4.5 76.5 4.5 76.5 11.1 11.1 17.9 17.9

Effective Green, g (s) 4.5 76.5 4.5 76.5 11.1 11.1 17.9 17.9

Actuated g/C Ratio 0.03 0.59 0.03 0.59 0.09 0.09 0.14 0.14

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.0 2.5 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 59 1957 61 1961 146 148 236 243

v/s Ratio Prot c0.01 c0.17 0.01 0.07 0.03 c0.05 0.03 c0.10

v/s Ratio Perm

v/c Ratio 0.41 0.29 0.39 0.12 0.34 0.61 0.20 0.75

Uniform Delay, d1 61.4 13.3 61.4 11.9 56.0 57.3 49.7 53.9

Progression Factor 1.32 0.71 0.91 1.28 0.97 0.97 1.00 1.00

Incremental Delay, d2 3.2 0.4 3.0 0.1 0.5 4.8 0.2 11.1

Delay (s) 84.4 9.8 58.9 15.3 54.6 60.2 49.8 65.0

Level of Service F A E B D E D E

Approach Delay (s) 12.7 19.2 58.3 61.9

Approach LOS B B E E

Intersection Summary

HCM Average Control Delay 28.5 HCM Level of Service C

HCM Volume to Capacity ratio 0.41

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 44.3% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

12: 244th St SW & 100th Ave W 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 22 Synchro 7 -  Report

David Evans and Associates, Inc. Page 13

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 2 4 4 59 3 4 1 129 77 8 297 1

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 4 4 64 3 4 1 140 84 9 323 1

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 531 567 323 532 526 182 324 224

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 531 567 323 532 526 182 324 224

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 99 99 86 99 99 100 99

cM capacity (veh/h) 452 430 718 450 454 860 1236 1345

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 11 72 225 333

Volume Left 2 64 1 9

Volume Right 4 4 84 1

cSH 518 463 1236 1345

Volume to Capacity 0.02 0.15 0.00 0.01

Queue Length 95th (ft) 2 14 0 0

Control Delay (s) 12.1 14.2 0.0 0.3

Lane LOS B B A A

Approach Delay (s) 12.1 14.2 0.0 0.3

Approach LOS B B

Intersection Summary

Average Delay 1.9

Intersection Capacity Utilization 38.3% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

13: 244th St SW & Firdale Ave 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 22 Synchro 7 -  Report

David Evans and Associates, Inc. Page 14

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 2 102 49 180 338 2

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 111 53 196 367 2

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 671 368 370

vC1, stage 1 conf vol 368

vC2, stage 2 conf vol 302

vCu, unblocked vol 671 368 370

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s) 5.4

tF (s) 3.5 3.3 2.2

p0 queue free % 100 84 96

cM capacity (veh/h) 592 677 1189

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 113 249 370

Volume Left 2 53 0

Volume Right 111 0 2

cSH 675 1189 1700

Volume to Capacity 0.17 0.04 0.22

Queue Length 95th (ft) 15 4 0

Control Delay (s) 11.4 2.1 0.0

Lane LOS B A

Approach Delay (s) 11.4 2.1 0.0

Approach LOS B

Intersection Summary

Average Delay 2.5

Intersection Capacity Utilization 46.5% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

14: 244th St SW & 3rd Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 22 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 8 395 167 60 190 9 97 6 49 16 2 3

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 9 429 182 65 207 10 105 7 53 17 2 3

Pedestrians 1 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 218 611 880 886 520 847 972 214

vC1, stage 1 conf vol 538 538 344 344

vC2, stage 2 conf vol 342 349 503 628

vCu, unblocked vol 218 611 880 886 520 847 972 214

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s) 6.1 5.5 6.1 5.5

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 99 93 76 99 90 96 99 100

cM capacity (veh/h) 1349 968 446 441 556 389 375 823

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 9 611 65 216 165 23

Volume Left 9 0 65 0 105 17

Volume Right 0 182 0 10 53 3

cSH 1349 1700 968 1700 476 419

Volume to Capacity 0.01 0.36 0.07 0.13 0.35 0.05

Queue Length 95th (ft) 0 0 5 0 38 4

Control Delay (s) 7.7 0.0 9.0 0.0 16.5 14.1

Lane LOS A A C B

Approach Delay (s) 0.1 2.1 16.5 14.1

Approach LOS C B

Intersection Summary

Average Delay 3.4

Intersection Capacity Utilization 53.5% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

15: 244th St SW & Fremont Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 22 Synchro 7 -  Report

David Evans and Associates, Inc. Page 16

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 111 465 281 239 24 120

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 121 505 305 260 26 130

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 1257

pX, platoon unblocked

vC, conflicting volume 626 1245 373

vC1, stage 1 conf vol 373

vC2, stage 2 conf vol 872

vCu, unblocked vol 626 1245 373

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s) 5.4

tF (s) 2.2 3.5 3.3

p0 queue free % 68 90 81

cM capacity (veh/h) 956 264 673

Direction, Lane # EB 1 WB 1 WB 2 NB 1

Volume Total 626 305 260 157

Volume Left 0 305 0 26

Volume Right 505 0 0 130

cSH 1700 956 1700 535

Volume to Capacity 0.37 0.32 0.15 0.29

Queue Length 95th (ft) 0 35 0 30

Control Delay (s) 0.0 10.5 0.0 14.5

Lane LOS B B

Approach Delay (s) 0.0 5.7 14.5

Approach LOS B

Intersection Summary

Average Delay 4.1

Intersection Capacity Utilization 68.8% ICU Level of Service C

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

16: N 175th St & 6th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 22 Synchro 7 -  Report

David Evans and Associates, Inc. Page 17

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 10 78 33 53 352 9

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 11 85 36 58 383 10

Pedestrians 2

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 93 171 67

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 93 171 67

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 99 53 99

cM capacity (veh/h) 1501 813 995

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 96 93 392

Volume Left 11 0 383

Volume Right 0 58 10

cSH 1501 1700 817

Volume to Capacity 0.01 0.05 0.48

Queue Length 95th (ft) 1 0 66

Control Delay (s) 0.9 0.0 13.4

Lane LOS A B

Approach Delay (s) 0.9 0.0 13.4

Approach LOS B

Intersection Summary

Average Delay 9.2

Intersection Capacity Utilization 38.0% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

17: St Luke Pl N & Dayton Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 22 Synchro 7 -  Report

David Evans and Associates, Inc. Page 18

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 32 84 68 128 442 123

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 35 91 74 139 480 134

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 834 547 480

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 834 547 480

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 89 83 93

cM capacity (veh/h) 315 537 1082

Direction, Lane # EB 1 EB 2 NB 1 SB 1

Volume Total 35 91 213 614

Volume Left 35 0 74 0

Volume Right 0 91 0 134

cSH 315 537 1082 1700

Volume to Capacity 0.11 0.17 0.07 0.36

Queue Length 95th (ft) 9 15 5 0

Control Delay (s) 17.8 13.1 3.4 0.0

Lane LOS C B A

Approach Delay (s) 14.4 3.4 0.0

Approach LOS B

Intersection Summary

Average Delay 2.7

Intersection Capacity Utilization 54.6% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

18: N 175th St & Fremont Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 22 Synchro 7 -  Report

David Evans and Associates, Inc. Page 19

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 1 4 0 77 2 45 1 63 103 102 165 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 11 12 12 12 12 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 0.98 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.86 1.00 0.85 1.00

Flt Protected 0.99 0.95 1.00 1.00 1.00 0.98

Satd. Flow (prot) 1842 1707 1554 1861 1552 1823

Flt Permitted 0.98 0.75 1.00 1.00 1.00 0.85

Satd. Flow (perm) 1830 1356 1554 1854 1552 1570

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 1 4 0 84 2 49 1 68 112 111 179 1

RTOR Reduction (vph) 0 0 0 0 20 0 0 0 83 0 0 0

Lane Group Flow (vph) 0 5 0 84 31 0 0 69 29 0 291 0

Confl. Peds. (#/hr) 3 1 1 3 3 5 5 3

Confl. Bikes (#/hr) 1 2 5

Turn Type Perm Perm Perm Perm Perm

Protected Phases 2 2 5 5

Permitted Phases 2 2 5 5 5

Actuated Green, G (s) 38.2 38.2 38.2 16.8 16.8 16.8

Effective Green, g (s) 38.2 38.2 38.2 16.8 16.8 16.8

Actuated g/C Ratio 0.59 0.59 0.59 0.26 0.26 0.26

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1075 797 913 479 401 406

v/s Ratio Prot 0.02

v/s Ratio Perm 0.00 c0.06 0.04 0.02 c0.19

v/c Ratio 0.00 0.11 0.03 0.14 0.07 0.72

Uniform Delay, d1 5.5 5.9 5.6 18.6 18.2 21.9

Progression Factor 1.00 0.24 0.10 1.00 1.00 1.10

Incremental Delay, d2 0.0 0.3 0.1 0.1 0.0 4.7

Delay (s) 5.5 1.7 0.6 18.6 18.2 28.9

Level of Service A A A B B C

Approach Delay (s) 5.5 1.3 18.4 28.9

Approach LOS A A B C

Intersection Summary

HCM Average Control Delay 19.5 HCM Level of Service B

HCM Volume to Capacity ratio 0.29

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 49.0% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

19: N 175th St & Meridian Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 22 Synchro 7 -  Report

David Evans and Associates, Inc. Page 20

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 23 465 32 100 449 122 23 95 115 319 269 38

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 11 12 11 12 11 10 11 12 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 0.91 0.91

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.94 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.97 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 0.99

Satd. Flow (prot) 1770 3378 1770 3276 1711 1739 1432 1610 3185

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 0.99

Satd. Flow (perm) 1770 3378 1770 3276 1711 1739 1432 1610 3185

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 25 505 35 109 488 133 25 103 125 347 292 41

RTOR Reduction (vph) 0 3 0 0 15 0 0 0 110 0 6 0

Lane Group Flow (vph) 25 537 0 109 606 0 25 103 15 222 452 0

Confl. Peds. (#/hr) 10 18 18 10 2 26 26 2

Confl. Bikes (#/hr) 1 3 1

Turn Type Prot Prot Split Perm Split

Protected Phases 5 2 1 6 4 4 3 3

Permitted Phases 4

Actuated Green, G (s) 3.6 57.8 12.3 66.5 16.0 16.0 16.0 23.9 23.9

Effective Green, g (s) 3.6 57.8 12.3 66.5 16.0 16.0 16.0 23.9 23.9

Actuated g/C Ratio 0.03 0.44 0.09 0.51 0.12 0.12 0.12 0.18 0.18

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 49 1502 167 1676 211 214 176 296 586

v/s Ratio Prot 0.01 0.16 c0.06 c0.19 0.01 c0.06 0.14 c0.14

v/s Ratio Perm 0.01

v/c Ratio 0.51 0.36 0.65 0.36 0.12 0.48 0.09 0.75 0.77

Uniform Delay, d1 62.3 23.8 56.8 19.0 50.7 53.1 50.5 50.2 50.5

Progression Factor 1.36 0.28 1.42 0.33 1.00 1.00 1.00 0.76 0.76

Incremental Delay, d2 3.6 0.7 4.7 0.4 0.1 0.6 0.1 8.2 5.1

Delay (s) 88.3 7.2 85.2 6.8 50.8 53.8 50.6 46.6 43.6

Level of Service F A F A D D D D D

Approach Delay (s) 10.8 18.5 51.9 44.6

Approach LOS B B D D

Intersection Summary

HCM Average Control Delay 28.3 HCM Level of Service C

HCM Volume to Capacity ratio 0.49

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 57.4% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

20: Carlyle Hall Rd & Dayton Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 22 Synchro 7 -  Report

David Evans and Associates, Inc. Page 21

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 22 85 163 62 58 8 16 193 15 4 452 100

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 24 92 177 67 63 9 17 210 16 4 491 109

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 293 139 243 604

Volume Left (vph) 24 67 17 4

Volume Right (vph) 177 9 16 109

Hadj (s) -0.31 0.09 0.01 -0.07

Departure Headway (s) 6.6 7.5 6.7 5.9

Degree Utilization, x 0.54 0.29 0.45 0.99

Capacity (veh/h) 525 452 509 599

Control Delay (s) 17.0 13.5 15.2 58.7

Approach Delay (s) 17.0 13.5 15.2 58.7

Approach LOS C B C F

Intersection Summary

Delay 36.0

HCM Level of Service E

Intersection Capacity Utilization 62.3% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

21: N Innis Arden Wy & Greenwood Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 22 Synchro 7 -  Report

David Evans and Associates, Inc. Page 22

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 9 199 490 103 190 45

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 10 216 533 112 207 49

Pedestrians 4 5 2

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1414 240 259

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1414 240 259

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 89 73 59

cM capacity (veh/h) 89 793 1301

Direction, Lane # EB 1 EB 2 NB 1 SB 1

Volume Total 10 216 645 255

Volume Left 10 0 533 0

Volume Right 0 216 0 49

cSH 89 793 1301 1700

Volume to Capacity 0.11 0.27 0.41 0.15

Queue Length 95th (ft) 9 28 51 0

Control Delay (s) 50.3 11.2 8.7 0.0

Lane LOS F B A

Approach Delay (s) 12.9 8.7 0.0

Approach LOS B

Intersection Summary

Average Delay 7.6

Intersection Capacity Utilization 60.3% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

22: N 160th St & Greenwood Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 22 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 24 60 17 6 70 290 21 241 11 108 217 45

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 26 65 18 7 76 315 23 262 12 117 236 49

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 110 83 315 297 402

Volume Left (vph) 26 7 0 23 117

Volume Right (vph) 18 0 315 12 49

Hadj (s) -0.02 0.07 -0.67 0.03 0.02

Departure Headway (s) 7.1 7.0 6.2 6.3 6.1

Degree Utilization, x 0.22 0.16 0.55 0.52 0.68

Capacity (veh/h) 418 479 534 529 556

Control Delay (s) 12.1 10.1 15.3 16.0 21.1

Approach Delay (s) 12.1 14.2 16.0 21.1

Approach LOS B B C C

Intersection Summary

Delay 16.7

HCM Level of Service C

Intersection Capacity Utilization 57.4% ICU Level of Service B

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

23: N 160th St & Dayton Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 22 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 8 127 5 37 288 20 8 115 14 49 388 20

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 11 11 11 12 11 11 12 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98 1.00 1.00

Flpb, ped/bikes 0.99 1.00 0.97 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1757 1849 1662 1779 1766 1801 1502 1761 1785

Flt Permitted 0.36 1.00 0.67 1.00 0.46 1.00 1.00 0.68 1.00

Satd. Flow (perm) 663 1849 1165 1779 847 1801 1502 1255 1785

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 9 138 5 40 313 22 9 125 15 53 422 22

RTOR Reduction (vph) 0 2 0 0 4 0 0 0 6 0 2 0

Lane Group Flow (vph) 9 141 0 40 331 0 9 125 9 53 442 0

Confl. Peds. (#/hr) 7 18 18 7 2 5 5 2

Confl. Bikes (#/hr) 2 1

Turn Type Perm Perm Perm Perm Perm

Protected Phases 4 4 2 2

Permitted Phases 4 4 2 2 2

Actuated Green, G (s) 16.8 16.8 16.8 16.8 38.2 38.2 38.2 38.2 38.2

Effective Green, g (s) 16.8 16.8 16.8 16.8 38.2 38.2 38.2 38.2 38.2

Actuated g/C Ratio 0.26 0.26 0.26 0.26 0.59 0.59 0.59 0.59 0.59

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 171 478 301 460 498 1058 883 738 1049

v/s Ratio Prot 0.08 c0.19 0.07 c0.25

v/s Ratio Perm 0.01 0.03 0.01 0.01 0.04

v/c Ratio 0.05 0.29 0.13 0.72 0.02 0.12 0.01 0.07 0.42

Uniform Delay, d1 18.1 19.3 18.5 21.9 5.6 5.9 5.6 5.8 7.3

Progression Factor 1.00 1.00 0.78 0.94 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.1 0.1 3.7 0.1 0.2 0.0 0.2 1.2

Delay (s) 18.2 19.5 14.5 24.5 5.7 6.2 5.6 6.0 8.6

Level of Service B B B C A A A A A

Approach Delay (s) 19.4 23.4 6.1 8.3

Approach LOS B C A A

Intersection Summary

HCM Average Control Delay 14.3 HCM Level of Service B

HCM Volume to Capacity ratio 0.51

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 54.7% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

24: N 155th St & Westminster Way N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 22 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 2 38 7 131 41 8 15 4 213 3 340 21

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00 1.00 0.95 0.95 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.86 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 0.97 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 1676 1425 1513 1552 1393 1590 1362 1354 1593 3185 1392

Flt Permitted 0.95 1.00 1.00 0.95 0.97 1.00 0.53 1.00 1.00 0.68 1.00 1.00

Satd. Flow (perm) 1593 1676 1425 1513 1552 1393 890 1362 1354 1135 3185 1392

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 2 41 8 142 45 9 16 4 232 3 370 23

RTOR Reduction (vph) 0 0 8 0 0 0 0 31 32 0 0 6

Lane Group Flow (vph) 2 41 0 92 95 9 16 87 86 3 370 17

Confl. Peds. (#/hr) 5 5 1 1

Turn Type Split Perm Split Free Perm Prot Perm Perm

Protected Phases 8 8 7 7 2 2 6

Permitted Phases 8 Free 2 6 6

Actuated Green, G (s) 7.9 7.9 7.9 12.4 12.4 130.0 94.7 94.7 94.7 94.7 94.7 94.7

Effective Green, g (s) 7.9 7.9 7.9 12.4 12.4 130.0 94.7 94.7 94.7 94.7 94.7 94.7

Actuated g/C Ratio 0.06 0.06 0.06 0.10 0.10 1.00 0.73 0.73 0.73 0.73 0.73 0.73

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.5 3.5 3.5 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 97 102 87 144 148 1393 648 992 986 827 2320 1014

v/s Ratio Prot 0.00 c0.02 0.06 c0.06 0.06 0.06 c0.12

v/s Ratio Perm 0.00 0.01 0.02 0.00 0.01

v/c Ratio 0.02 0.40 0.01 0.64 0.64 0.01 0.02 0.09 0.09 0.00 0.16 0.02

Uniform Delay, d1 57.4 58.8 57.4 56.6 56.7 0.0 4.9 5.1 5.1 4.8 5.4 4.9

Progression Factor 1.00 1.00 1.00 0.39 0.39 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 3.0 0.0 6.6 6.8 0.0 0.1 0.2 0.2 0.0 0.1 0.0

Delay (s) 57.5 61.8 57.4 28.5 29.1 0.0 5.0 5.3 5.3 4.8 5.6 4.9

Level of Service E E E C C A A A A A A A

Approach Delay (s) 61.0 27.5 5.3 5.5

Approach LOS E C A A

Intersection Summary

HCM Average Control Delay 13.4 HCM Level of Service B

HCM Volume to Capacity ratio 0.23

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 41.0% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 242 183 4 193 102 112 6 401 162 187 956 301

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.96 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 1856 1763 1863 1583 1769 3373 1769 3377

Flt Permitted 0.46 1.00 0.35 1.00 1.00 0.17 1.00 0.30 1.00

Satd. Flow (perm) 860 1856 649 1863 1583 319 3373 558 3377

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 263 199 4 210 111 122 7 436 176 203 1039 327

RTOR Reduction (vph) 0 1 0 0 0 108 0 34 0 0 19 0

Lane Group Flow (vph) 263 202 0 210 111 14 7 578 0 203 1347 0

Confl. Peds. (#/hr) 9 9 6 1 1 6

Turn Type pm+pt pm+pt Perm pm+pt pm+pt

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 8 2 6

Actuated Green, G (s) 37.0 18.2 31.2 15.3 15.3 54.5 53.5 82.4 76.9

Effective Green, g (s) 37.0 18.2 31.2 15.3 15.3 54.5 53.5 82.4 76.9

Actuated g/C Ratio 0.28 0.14 0.24 0.12 0.12 0.42 0.41 0.63 0.59

Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 1.0 3.0 1.0 3.0

Lane Grp Cap (vph) 376 260 292 219 186 145 1388 581 1998

v/s Ratio Prot c0.10 c0.11 0.09 0.06 0.00 0.17 c0.07 c0.40

v/s Ratio Perm 0.10 0.08 0.01 0.02 0.16

v/c Ratio 0.70 0.78 0.72 0.51 0.08 0.05 0.42 0.35 0.67

Uniform Delay, d1 39.2 53.9 42.8 53.8 51.1 22.2 27.2 11.3 18.0

Progression Factor 1.00 1.00 0.65 0.60 0.91 1.00 1.00 1.00 1.00

Incremental Delay, d2 4.5 12.5 6.6 0.6 0.1 0.1 0.9 1.7 1.8

Delay (s) 43.8 66.4 34.3 33.1 46.5 22.3 28.1 12.9 19.9

Level of Service D E C C D C C B B

Approach Delay (s) 53.6 37.4 28.0 19.0

Approach LOS D D C B

Intersection Summary

HCM Average Control Delay 28.6 HCM Level of Service C

HCM Volume to Capacity ratio 0.71

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 77.7% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 271 534 67 2 863 200 282 265 310 32 129 277

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.1 5.5 5.5 5.5 5.1 5.1 5.5 5.1 5.1 5.5

Lane Util. Factor 1.00 0.95 1.00 0.95 0.91 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 1.00 0.99 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 0.97 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 1.00 0.95 0.99 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3539 1534 3439 1610 3343 1560 1770 1863 1583

Flt Permitted 0.10 1.00 1.00 0.95 0.95 0.99 1.00 0.95 1.00 1.00

Satd. Flow (perm) 189 3539 1534 3283 1610 3343 1560 1770 1863 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 295 580 73 2 938 217 307 288 337 35 140 301

RTOR Reduction (vph) 0 0 30 0 16 0 0 0 137 0 0 181

Lane Group Flow (vph) 295 580 43 0 1141 0 193 402 200 35 140 120

Confl. Peds. (#/hr) 5 5 2 2

Turn Type pm+pt Perm Perm Split custom Split custom

Protected Phases 5 2 6 4 4 3 3

Permitted Phases 2 2 6 2 6

Actuated Green, G (s) 71.0 70.6 70.6 47.6 19.8 19.8 70.6 13.0 13.0 47.6

Effective Green, g (s) 71.0 70.6 70.6 47.6 19.8 19.8 70.6 13.0 13.0 47.6

Actuated g/C Ratio 0.60 0.59 0.59 0.40 0.17 0.17 0.59 0.11 0.11 0.40

Clearance Time (s) 5.1 5.5 5.5 5.5 5.1 5.1 5.5 5.1 5.1 5.5

Vehicle Extension (s) 3.0 3.5 3.5 3.0 3.0 3.0 3.5 3.0 3.0 3.0

Lane Grp Cap (vph) 350 2098 909 1312 268 556 925 193 203 633

v/s Ratio Prot c0.13 0.16 0.12 c0.12 0.02 c0.08

v/s Ratio Perm c0.37 0.03 0.35 0.13 0.08

v/c Ratio 0.84 0.28 0.05 0.87 0.72 0.72 0.22 0.18 0.69 0.19

Uniform Delay, d1 37.5 11.8 10.2 32.9 47.0 47.1 11.3 48.2 51.1 23.2

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 16.6 0.1 0.0 6.4 9.2 4.6 0.1 0.5 9.4 0.1

Delay (s) 54.1 11.9 10.2 39.3 56.2 51.7 11.5 48.7 60.5 23.4

Level of Service D B B D E D B D E C

Approach Delay (s) 24.9 39.3 38.1 36.1

Approach LOS C D D D

Intersection Summary

HCM Average Control Delay 34.7 HCM Level of Service C

HCM Volume to Capacity ratio 0.78

Actuated Cycle Length (s) 119.1 Sum of lost time (s) 15.3

Intersection Capacity Utilization 81.8% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Sign Control Stop Stop Stop

Volume (vph) 1 28 41 27 19 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 30 45 29 21 0

Direction, Lane # EB 1 NB 1 SB 1

Volume Total (vph) 32 74 21

Volume Left (vph) 1 45 0

Volume Right (vph) 30 0 0

Hadj (s) -0.54 0.15 0.03

Departure Headway (s) 3.6 4.1 4.1

Degree Utilization, x 0.03 0.08 0.02

Capacity (veh/h) 978 852 871

Control Delay (s) 6.7 7.5 7.2

Approach Delay (s) 6.7 7.5 7.2

Approach LOS A A A

Intersection Summary

Delay 7.3

HCM Level of Service A

Intersection Capacity Utilization 21.0% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 7 3 0 0 0 44 1 25 0 26 10 6

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 8 3 0 0 0 48 1 27 0 28 11 7

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 11 48 28 46

Volume Left (vph) 8 0 1 28

Volume Right (vph) 0 48 0 7

Hadj (s) 0.17 -0.57 0.04 0.07

Departure Headway (s) 4.3 3.5 4.1 4.1

Degree Utilization, x 0.01 0.05 0.03 0.05

Capacity (veh/h) 820 1001 853 858

Control Delay (s) 7.3 6.7 7.2 7.3

Approach Delay (s) 7.3 6.7 7.2 7.3

Approach LOS A A A A

Intersection Summary

Delay 7.1

HCM Level of Service A

Intersection Capacity Utilization 22.9% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 0 1 2 0 7 0 67 0 23 34 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 0 1 2 0 8 0 73 0 25 37 0

Pedestrians 3

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 167 160 40 164 160 73 37 73

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 167 160 40 164 160 73 37 73

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 100 100 100 100 99 100 98

cM capacity (veh/h) 781 720 1029 788 720 989 1574 1527

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 2 10 73 62

Volume Left 1 2 0 25

Volume Right 1 8 0 0

cSH 888 936 1574 1527

Volume to Capacity 0.00 0.01 0.00 0.02

Queue Length 95th (ft) 0 1 0 1

Control Delay (s) 9.1 8.9 0.0 3.1

Lane LOS A A A

Approach Delay (s) 9.1 8.9 0.0 3.1

Approach LOS A A

Intersection Summary

Average Delay 2.0

Intersection Capacity Utilization 20.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 142 4 5 9 7 15 9 160 1 11 296 304

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 5.0 5.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.94 1.00 1.00 1.00 0.92

Flt Protected 0.95 0.99 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 1718 1756 3536 1770 3233

Flt Permitted 0.76 0.93 0.40 1.00 0.95 1.00

Satd. Flow (perm) 1418 1616 747 3536 1770 3233

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 154 4 5 10 8 16 10 174 1 12 322 330

RTOR Reduction (vph) 0 1 0 0 13 0 0 0 0 0 79 0

Lane Group Flow (vph) 0 162 0 0 21 0 10 175 0 12 573 0

Confl. Peds. (#/hr) 2 2 4 2 2 4

Turn Type Perm Perm Perm Prot

Protected Phases 8 8 6 5 5 6

Permitted Phases 8 8 6

Actuated Green, G (s) 22.0 22.0 86.2 86.2 8.8 99.0

Effective Green, g (s) 22.0 22.0 86.2 86.2 8.8 99.0

Actuated g/C Ratio 0.17 0.17 0.66 0.66 0.07 0.76

Clearance Time (s) 4.0 4.0 5.0 5.0 4.0

Vehicle Extension (s) 3.5 3.5 2.5 2.5 2.0

Lane Grp Cap (vph) 240 273 495 2345 120 2462

v/s Ratio Prot 0.05 0.01 c0.18

v/s Ratio Perm c0.11 0.01 0.01

v/c Ratio 0.68 0.08 0.02 0.07 0.10 0.23

Uniform Delay, d1 50.7 45.4 7.5 7.8 56.9 4.5

Progression Factor 1.00 1.00 0.83 0.83 1.35 0.30

Incremental Delay, d2 7.6 0.1 0.1 0.1 0.1 0.0

Delay (s) 58.3 45.6 6.3 6.5 76.8 1.4

Level of Service E D A A E A

Approach Delay (s) 58.3 45.6 6.5 2.7

Approach LOS E D A A

Intersection Summary

HCM Average Control Delay 13.5 HCM Level of Service B

HCM Volume to Capacity ratio 0.31

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 39.9% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 6 18 86 11 7 2 49 59 14 86 1

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 7 20 93 12 8 2 53 64 15 93 1

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 131

pX, platoon unblocked 0.99 0.99 0.99 0.99 0.99 0.99

vC, conflicting volume 228 246 95 238 215 85 95 117

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 215 233 95 225 202 71 95 103

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 99 98 87 98 99 100 99

cM capacity (veh/h) 712 652 961 696 679 982 1499 1473

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 26 113 120 110

Volume Left 0 93 2 15

Volume Right 20 8 64 1

cSH 859 708 1499 1473

Volume to Capacity 0.03 0.16 0.00 0.01

Queue Length 95th (ft) 2 14 0 1

Control Delay (s) 9.3 11.0 0.1 1.1

Lane LOS A B A A

Approach Delay (s) 9.3 11.0 0.1 1.1

Approach LOS A B

Intersection Summary

Average Delay 4.4

Intersection Capacity Utilization 31.1% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

32: Pine St & 3rd Ave S 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 22 Synchro 7 -  Report

David Evans and Associates, Inc. Page 33

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 11 4 4 2 4 10 14 71 6 8 45 24

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 12 4 4 2 4 11 15 77 7 9 49 26

Pedestrians 2

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 203 193 64 199 203 80 75 84

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 203 193 64 199 203 80 75 84

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 98 99 100 100 99 99 99 99

cM capacity (veh/h) 734 691 999 743 682 980 1524 1513

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 21 17 99 84

Volume Left 12 2 15 9

Volume Right 4 11 7 26

cSH 767 853 1524 1513

Volume to Capacity 0.03 0.02 0.01 0.01

Queue Length 95th (ft) 2 2 1 0

Control Delay (s) 9.8 9.3 1.2 0.8

Lane LOS A A A A

Approach Delay (s) 9.8 9.3 1.2 0.8

Approach LOS A A

Intersection Summary

Average Delay 2.5

Intersection Capacity Utilization 18.2% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 56 601 0 1 584 59 1 0 8 93 1 108

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.6 4.6 4.6 4.6 5.5 5.5 5.5

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.99 0.88 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1769 3539 1770 3484 1609 1768 1565

Flt Permitted 0.24 1.00 0.27 1.00 0.99 0.75 1.00

Satd. Flow (perm) 446 3539 504 3484 1599 1398 1565

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 61 653 0 1 635 64 1 0 9 101 1 117

RTOR Reduction (vph) 0 0 0 0 14 0 0 4 0 0 52 0

Lane Group Flow (vph) 61 653 0 1 685 0 0 6 0 101 66 0

Confl. Peds. (#/hr) 1 1 2 1 1 2

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 19.0 19.0 19.0 19.0 35.9 35.9 35.9

Effective Green, g (s) 19.0 19.0 19.0 19.0 35.9 35.9 35.9

Actuated g/C Ratio 0.29 0.29 0.29 0.29 0.55 0.55 0.55

Clearance Time (s) 4.6 4.6 4.6 4.6 5.5 5.5 5.5

Vehicle Extension (s) 3.5 3.5 3.5 3.5 4.0 4.0 4.0

Lane Grp Cap (vph) 130 1034 147 1018 883 772 864

v/s Ratio Prot 0.18 c0.20 0.04

v/s Ratio Perm 0.14 0.00 0.00 c0.07

v/c Ratio 0.47 0.63 0.01 0.67 0.01 0.13 0.08

Uniform Delay, d1 18.9 20.0 16.3 20.3 6.5 7.0 6.8

Progression Factor 0.84 0.83 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 2.4 1.0 0.0 1.8 0.0 0.4 0.2

Delay (s) 18.3 17.6 16.3 22.1 6.6 7.4 7.0

Level of Service B B B C A A A

Approach Delay (s) 17.7 22.1 6.6 7.2

Approach LOS B C A A

Intersection Summary

HCM Average Control Delay 18.1 HCM Level of Service B

HCM Volume to Capacity ratio 0.32

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.1

Intersection Capacity Utilization 57.9% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 34 390 146 142 444 82 129 198 79 192 362 27

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.96 1.00 0.98 1.00 0.96 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 3382 1770 3457 1770 3388 1770 3497

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1770 3382 1770 3457 1770 3388 1770 3497

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 37 424 159 154 483 89 140 215 86 209 393 29

RTOR Reduction (vph) 0 59 0 0 21 0 0 68 0 0 8 0

Lane Group Flow (vph) 37 524 0 154 551 0 140 233 0 209 414 0

Confl. Peds. (#/hr) 1 1 9 9

Turn Type Prot Prot Prot Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases

Actuated Green, G (s) 2.4 16.6 8.8 23.0 7.8 13.3 10.3 15.8

Effective Green, g (s) 2.4 16.6 8.8 23.0 7.8 13.3 10.3 15.8

Actuated g/C Ratio 0.04 0.26 0.14 0.35 0.12 0.20 0.16 0.24

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 65 864 240 1223 212 693 280 850

v/s Ratio Prot 0.02 c0.15 c0.09 0.16 0.08 0.07 c0.12 c0.12

v/s Ratio Perm

v/c Ratio 0.57 0.61 0.64 0.45 0.66 0.34 0.75 0.49

Uniform Delay, d1 30.8 21.3 26.6 16.1 27.3 22.1 26.1 21.1

Progression Factor 1.00 1.00 1.66 0.29 0.97 0.98 1.00 1.00

Incremental Delay, d2 10.9 1.2 5.3 0.2 7.5 1.3 10.3 2.0

Delay (s) 41.7 22.5 49.6 5.0 34.1 23.0 36.4 23.1

Level of Service D C D A C C D C

Approach Delay (s) 23.7 14.4 26.5 27.5

Approach LOS C B C C

Intersection Summary

HCM Average Control Delay 22.4 HCM Level of Service C

HCM Volume to Capacity ratio 0.57

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 57.2% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 0 0 407 0 0 0 0 0 1015 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3

Lane Util. Factor 0.95 0.95

Frt 1.00 1.00

Flt Protected 1.00 1.00

Satd. Flow (prot) 3539 3539

Flt Permitted 1.00 1.00

Satd. Flow (perm) 3539 3539

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 0 0 0 442 0 0 0 0 0 1103 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 0 0 0 442 0 0 0 0 0 1103 0

Turn Type

Protected Phases 6 4

Permitted Phases

Actuated Green, G (s) 63.4 56.0

Effective Green, g (s) 63.4 56.0

Actuated g/C Ratio 0.49 0.43

Clearance Time (s) 5.3 5.3

Vehicle Extension (s) 5.0 5.0

Lane Grp Cap (vph) 1726 1524

v/s Ratio Prot c0.12 c0.31

v/s Ratio Perm

v/c Ratio 0.26 0.72

Uniform Delay, d1 19.5 30.6

Progression Factor 0.53 1.00

Incremental Delay, d2 0.3 2.1

Delay (s) 10.7 32.7

Level of Service B C

Approach Delay (s) 0.0 10.7 0.0 32.7

Approach LOS A B A C

Intersection Summary

HCM Average Control Delay 26.4 HCM Level of Service C

HCM Volume to Capacity ratio 0.48

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 10.6

Intersection Capacity Utilization 47.0% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 0 506 0 0 1034 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3

Lane Util. Factor 0.95 0.97

Frt 1.00 1.00

Flt Protected 1.00 0.95

Satd. Flow (prot) 3539 3433

Flt Permitted 1.00 0.95

Satd. Flow (perm) 3539 3433

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 550 0 0 1124 0

RTOR Reduction (vph) 0 0 0 0 158 0

Lane Group Flow (vph) 0 550 0 0 966 0

Turn Type

Protected Phases 2 4

Permitted Phases

Actuated Green, G (s) 69.4 50.0

Effective Green, g (s) 69.4 50.0

Actuated g/C Ratio 0.53 0.38

Clearance Time (s) 5.3 5.3

Vehicle Extension (s) 5.0 5.0

Lane Grp Cap (vph) 1889 1320

v/s Ratio Prot c0.16 c0.28

v/s Ratio Perm

v/c Ratio 0.29 0.73

Uniform Delay, d1 16.7 34.3

Progression Factor 0.66 0.05

Incremental Delay, d2 0.4 2.3

Delay (s) 11.3 4.2

Level of Service B A

Approach Delay (s) 11.3 0.0 4.2

Approach LOS B A A

Intersection Summary

HCM Average Control Delay 6.5 HCM Level of Service A

HCM Volume to Capacity ratio 0.48

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 10.6

Intersection Capacity Utilization 52.3% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 9 1402 132 147 746 50 26 47 158 180 282 45

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.6 5.3 4.6 5.3 4.6 5.0 5.0 4.6 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3486 1770 3501 1770 1803 1563 1770 1863 1561

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3486 1770 3501 1770 1803 1563 1770 1863 1561

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 10 1524 143 160 811 54 28 51 172 196 307 49

RTOR Reduction (vph) 0 5 0 0 3 0 0 0 78 0 0 25

Lane Group Flow (vph) 10 1662 0 160 862 0 28 51 94 196 307 24

Confl. Peds. (#/hr) 1 2 2 1 2 1 1 2

Bus Blockages (#/hr) 0 0 0 0 0 0 0 8 0 0 0 0

Turn Type Prot Prot Prot Perm Prot Perm

Protected Phases 5 2 1 6 3 8 7 4

Permitted Phases 8 4

Actuated Green, G (s) 1.4 56.7 20.5 75.8 3.2 20.9 20.9 12.4 30.1 30.1

Effective Green, g (s) 1.4 56.7 20.5 75.8 3.2 20.9 20.9 12.4 30.1 30.1

Actuated g/C Ratio 0.01 0.44 0.16 0.58 0.02 0.16 0.16 0.10 0.23 0.23

Clearance Time (s) 4.6 5.3 4.6 5.3 4.6 5.0 5.0 4.6 5.0 5.0

Vehicle Extension (s) 2.5 5.0 2.5 5.0 2.5 5.0 5.0 3.0 5.0 5.0

Lane Grp Cap (vph) 19 1520 279 2041 44 290 251 169 431 361

v/s Ratio Prot 0.01 c0.48 c0.09 0.25 0.02 0.03 c0.11 c0.16

v/s Ratio Perm 0.06 0.02

v/c Ratio 0.53 1.09 0.57 0.42 0.64 0.18 0.37 1.16 0.71 0.07

Uniform Delay, d1 64.0 36.6 50.7 15.0 62.8 47.1 48.7 58.8 46.0 39.0

Progression Factor 1.21 0.69 0.91 0.80 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 17.1 52.2 2.2 0.6 23.4 0.6 2.0 118.7 6.8 0.2

Delay (s) 94.5 77.3 48.2 12.6 86.2 47.7 50.7 177.5 52.7 39.1

Level of Service F E D B F D D F D D

Approach Delay (s) 77.4 18.2 54.0 95.8

Approach LOS E B D F

Intersection Summary

HCM Average Control Delay 61.3 HCM Level of Service E

HCM Volume to Capacity ratio 0.91

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 14.5

Intersection Capacity Utilization 85.4% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

38: 244th St SW & I-5 SB Off-Ramp 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 22 Synchro 7 -  Report

David Evans and Associates, Inc. Page 39

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 0 1086 856 0 282 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3 5.0

Lane Util. Factor 0.95 0.95 0.97

Frpb, ped/bikes 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 1.00 1.00

Flt Protected 1.00 1.00 0.95

Satd. Flow (prot) 3539 3539 3433

Flt Permitted 1.00 1.00 0.95

Satd. Flow (perm) 3539 3539 3433

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 1180 930 0 307 0

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 0 1180 930 0 307 0

Confl. Peds. (#/hr) 1

Turn Type

Protected Phases 2 6 4

Permitted Phases

Actuated Green, G (s) 43.5 43.5 11.2

Effective Green, g (s) 43.5 43.5 11.2

Actuated g/C Ratio 0.67 0.67 0.17

Clearance Time (s) 5.3 5.3 5.0

Vehicle Extension (s) 5.0 5.0 3.0

Lane Grp Cap (vph) 2368 2368 592

v/s Ratio Prot c0.33 0.26 c0.09

v/s Ratio Perm

v/c Ratio 0.50 0.39 0.52

Uniform Delay, d1 5.3 4.8 24.4

Progression Factor 0.70 1.00 1.00

Incremental Delay, d2 0.1 0.5 0.8

Delay (s) 3.8 5.3 25.2

Level of Service A A C

Approach Delay (s) 3.8 5.3 25.2

Approach LOS A A C

Intersection Summary

HCM Average Control Delay 7.1 HCM Level of Service A

HCM Volume to Capacity ratio 0.50

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.3

Intersection Capacity Utilization 46.6% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 30 52 12 581 1685 41

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 33 57 13 632 1832 45

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 2173 916 1876

vC1, stage 1 conf vol 1832

vC2, stage 2 conf vol 342

vCu, unblocked vol 2173 916 1876

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s) 5.8

tF (s) 3.5 3.3 2.2

p0 queue free % 70 79 96

cM capacity (veh/h) 109 275 316

Direction, Lane # EB 1 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3

Volume Total 89 13 316 316 916 916 45

Volume Left 33 13 0 0 0 0 0

Volume Right 57 0 0 0 0 0 45

cSH 177 316 1700 1700 1700 1700 1700

Volume to Capacity 0.50 0.04 0.19 0.19 0.54 0.54 0.03

Queue Length 95th (ft) 62 3 0 0 0 0 0

Control Delay (s) 44.5 16.9 0.0 0.0 0.0 0.0 0.0

Lane LOS E C

Approach Delay (s) 44.5 0.3 0.0

Approach LOS E

Intersection Summary

Average Delay 1.6

Intersection Capacity Utilization 58.1% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 126 337 72 178 125 75 15 344 109 125 1349 154

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 11 11 11 11 11 11 13 15 11 13

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 0.97 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3432 1711 3421 1508 1711 3421 1590 1947 3421 1585

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3432 1711 3421 1508 1711 3421 1590 1947 3421 1585

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 137 366 78 193 136 82 16 374 118 136 1466 167

RTOR Reduction (vph) 0 15 0 0 0 68 0 0 64 0 0 35

Lane Group Flow (vph) 137 429 0 193 136 14 16 374 54 136 1466 132

Confl. Peds. (#/hr) 2 9 9 2 12 12 12 12

Turn Type Prot Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 13.8 20.6 15.0 21.8 21.8 2.8 59.1 59.1 13.3 69.6 69.6

Effective Green, g (s) 13.8 20.6 15.0 21.8 21.8 2.8 59.1 59.1 13.3 69.6 69.6

Actuated g/C Ratio 0.11 0.16 0.12 0.17 0.17 0.02 0.45 0.45 0.10 0.54 0.54

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 3.0 2.0 2.0 2.5 3.5 3.5 2.5 3.5 3.5

Lane Grp Cap (vph) 188 544 197 574 253 37 1555 723 199 1832 849

v/s Ratio Prot 0.08 c0.12 c0.11 0.04 0.01 0.11 c0.07 c0.43

v/s Ratio Perm 0.01 0.03 0.08

v/c Ratio 0.73 0.79 0.98 0.24 0.05 0.43 0.24 0.07 0.68 0.80 0.16

Uniform Delay, d1 56.3 52.6 57.3 46.9 45.4 62.8 21.7 20.0 56.3 24.5 15.3

Progression Factor 1.00 0.99 0.64 0.82 2.24 1.03 0.79 0.41 1.00 1.00 1.00

Incremental Delay, d2 11.3 6.9 57.1 0.1 0.0 5.7 0.4 0.2 8.5 3.8 0.4

Delay (s) 67.8 59.0 94.0 38.4 101.9 70.2 17.5 8.5 64.9 28.3 15.7

Level of Service E E F D F E B A E C B

Approach Delay (s) 61.1 77.2 17.1 29.9

Approach LOS E E B C

Intersection Summary

HCM Average Control Delay 39.4 HCM Level of Service D

HCM Volume to Capacity ratio 0.84

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 22.0

Intersection Capacity Utilization 84.6% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR WBR2 NBL2 NBL NBT NBR SBL

Lane Configurations

Volume (vph) 68 329 191 111 178 35 18 80 30 397 43 50

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00

Frt 1.00 1.00 0.85 1.00 0.97 1.00 1.00 0.85 1.00

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Satd. Flow (prot) 1593 3185 1425 1593 3075 1593 3185 1425 1593

Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Satd. Flow (perm) 1593 3185 1425 1593 3075 1593 3185 1425 1593

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 74 358 208 121 193 38 20 87 33 432 47 54

RTOR Reduction (vph) 0 0 120 0 5 0 0 0 0 0 22 0

Lane Group Flow (vph) 74 358 88 121 246 0 0 0 120 432 25 54

Turn Type Prot Perm Prot Prot Prot Perm Prot

Protected Phases 7 4 3 8 5 5 2 1

Permitted Phases 4 2

Actuated Green, G (s) 8.6 23.3 23.3 9.0 23.7 9.0 68.5 68.5 7.2

Effective Green, g (s) 8.6 23.3 23.3 9.0 23.7 9.0 68.5 68.5 7.2

Actuated g/C Ratio 0.07 0.18 0.18 0.07 0.18 0.07 0.53 0.53 0.06

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 2.0 6.0 6.0 2.0

Lane Grp Cap (vph) 105 571 255 110 561 110 1678 751 88

v/s Ratio Prot 0.05 c0.11 c0.08 0.08 c0.08 0.14 0.03

v/s Ratio Perm 0.06 0.02

v/c Ratio 0.70 0.63 0.35 1.10 0.44 1.09 0.26 0.03 0.61

Uniform Delay, d1 59.5 49.3 46.7 60.5 47.2 60.5 16.8 14.8 60.0

Progression Factor 0.88 0.88 0.86 0.92 0.94 0.67 0.78 1.47 1.16

Incremental Delay, d2 19.1 2.1 0.8 114.4 0.5 110.5 0.4 0.1 6.7

Delay (s) 71.2 45.5 41.2 170.4 45.0 151.2 13.5 21.8 76.4

Level of Service E D D F D F B C E

Approach Delay (s) 47.1 85.8 41.7

Approach LOS D F D

Intersection Summary

HCM Average Control Delay 45.5 HCM Level of Service D

HCM Volume to Capacity ratio 0.92

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 22.0

Intersection Capacity Utilization 87.0% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

41: N 185th St & SR 99 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 22 Synchro 7 -  Report

David Evans and Associates, Inc. Page 43

Movement SBT SBR SBR2 SER2

Lane Configurations

Volume (vph) 1465 73 7 0

Ideal Flow (vphpl) 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0

Lane Util. Factor 0.95 1.00

Frt 1.00 0.85

Flt Protected 1.00 1.00

Satd. Flow (prot) 3185 1425

Flt Permitted 1.00 1.00

Satd. Flow (perm) 3185 1425

Peak-hour factor, PHF 0.92 0.92 0.92 0.92

Adj. Flow (vph) 1592 79 8 0

RTOR Reduction (vph) 0 2 0 0

Lane Group Flow (vph) 1592 85 0 0

Turn Type Prot custom

Protected Phases 6 6

Permitted Phases 4

Actuated Green, G (s) 66.7 66.7

Effective Green, g (s) 66.7 66.7

Actuated g/C Ratio 0.51 0.51

Clearance Time (s) 5.0 5.0

Vehicle Extension (s) 4.0 4.0

Lane Grp Cap (vph) 1634 731

v/s Ratio Prot c0.50 0.06

v/s Ratio Perm

v/c Ratio 0.97 0.12

Uniform Delay, d1 30.8 16.4

Progression Factor 0.76 0.55

Incremental Delay, d2 14.4 0.2

Delay (s) 37.8 9.2

Level of Service D A

Approach Delay (s) 37.6

Approach LOS D

Intersection Summary



HCM Signalized Intersection Capacity Analysis

42: N 175th St & SR 99 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 22 Synchro 7 -  Report

David Evans and Associates, Inc. Page 44

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 33 263 58 349 205 96 15 484 122 185 1465 35

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 6.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 0.97 0.95 1.00 1.00 0.95 1.00 0.97 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.97 1.00 1.00 0.98 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 2977 3090 3079 1388 1593 3079 1397 3090 3079 1403

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1593 2977 3090 3079 1388 1593 3079 1397 3090 3079 1403

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 36 286 63 379 223 104 16 526 133 201 1592 38

RTOR Reduction (vph) 0 16 0 0 0 78 0 0 58 0 0 18

Lane Group Flow (vph) 36 333 0 379 223 26 16 526 75 201 1592 20

Confl. Peds. (#/hr) 12 18 18 12 2 9 9 2

Turn Type Prot Prot Perm Prot pm+ov Prot Perm

Protected Phases 7 4 3 8 5 2 3 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 4.2 23.1 13.0 31.9 31.9 2.4 60.1 73.1 11.8 69.5 69.5

Effective Green, g (s) 4.2 23.1 13.0 31.9 31.9 2.4 60.1 73.1 11.8 69.5 69.5

Actuated g/C Ratio 0.03 0.18 0.10 0.25 0.25 0.02 0.46 0.56 0.09 0.53 0.53

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 6.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.5 3.5 3.5 1.5 4.0 3.5 1.5 4.0 4.0

Lane Grp Cap (vph) 51 529 309 756 341 29 1423 786 280 1646 750

v/s Ratio Prot 0.02 c0.11 c0.12 0.07 0.01 0.17 0.01 c0.07 c0.52

v/s Ratio Perm 0.02 0.04 0.01

v/c Ratio 0.71 0.63 1.23 0.29 0.07 0.55 0.37 0.10 0.72 0.97 0.03

Uniform Delay, d1 62.3 49.5 58.5 39.9 37.7 63.3 22.7 13.2 57.5 29.2 14.3

Progression Factor 1.04 0.96 0.68 0.79 1.08 1.10 1.29 2.72 1.27 0.35 0.13

Incremental Delay, d2 35.8 2.4 127.0 0.3 0.1 12.0 0.7 0.1 2.7 7.7 0.0

Delay (s) 100.6 50.2 166.7 31.7 40.9 81.3 30.0 35.9 75.5 17.9 1.9

Level of Service F D F C D F C D E B A

Approach Delay (s) 54.9 105.5 32.3 23.9

Approach LOS D F C C

Intersection Summary

HCM Average Control Delay 44.8 HCM Level of Service D

HCM Volume to Capacity ratio 0.94

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 22.0

Intersection Capacity Utilization 95.6% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

43: N 160th St & SR 99 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 22 Synchro 7 -  Report

David Evans and Associates, Inc. Page 45

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 89 26 135 12 49 4 171 586 6 10 1675 254

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 4.0 6.0 4.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 0.97 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.98 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.87 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1588 1395 1590 1601 3090 3079 1355 1593 3079 1395

Flt Permitted 0.56 1.00 0.42 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 932 1395 707 1601 3090 3079 1355 1593 3079 1395

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 97 28 147 13 53 4 186 637 7 11 1821 276

RTOR Reduction (vph) 0 124 0 0 3 0 0 0 2 0 0 69

Lane Group Flow (vph) 97 51 0 13 54 0 186 637 5 11 1821 207

Confl. Peds. (#/hr) 5 5 5 5 4 6 6 4

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 17.9 13.3 11.9 10.3 7.0 92.5 92.5 2.6 88.1 88.1

Effective Green, g (s) 17.9 13.3 11.9 10.3 7.0 92.5 92.5 2.6 88.1 88.1

Actuated g/C Ratio 0.14 0.10 0.09 0.08 0.05 0.71 0.71 0.02 0.68 0.68

Clearance Time (s) 4.0 6.0 4.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 2.0 3.0 2.0 2.0 3.0 3.0 2.0 3.0 3.0

Lane Grp Cap (vph) 152 143 76 127 166 2191 964 32 2087 945

v/s Ratio Prot c0.02 0.04 0.00 0.03 c0.06 c0.21 0.01 c0.59

v/s Ratio Perm c0.07 0.01 0.00 0.15

v/c Ratio 0.64 0.36 0.17 0.43 1.12 0.29 0.01 0.34 0.87 0.22

Uniform Delay, d1 52.7 54.4 54.1 57.0 61.5 6.8 5.4 62.9 16.5 7.9

Progression Factor 1.02 1.36 1.00 1.00 0.95 1.05 1.19 1.29 0.38 0.11

Incremental Delay, d2 8.5 0.6 1.1 0.8 103.9 0.3 0.0 1.5 3.7 0.4

Delay (s) 62.1 74.3 55.2 57.9 162.4 7.5 6.5 82.4 9.9 1.2

Level of Service E E E E F A A F A A

Approach Delay (s) 69.9 57.4 42.2 9.2

Approach LOS E E D A

Intersection Summary

HCM Average Control Delay 23.6 HCM Level of Service C

HCM Volume to Capacity ratio 0.88

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 23.0

Intersection Capacity Utilization 84.3% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 154 121 31 138 167 152 17 462 55 100 1310 5

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.97 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 0.98 1.00 1.00 0.97 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 3090 1676 1402 1593 3185 1403 1593 3185 1385 1593 3185 1399

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 3090 1676 1402 1593 3185 1403 1593 3185 1385 1593 3185 1399

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 167 132 34 150 182 165 18 502 60 109 1424 5

RTOR Reduction (vph) 0 0 30 0 0 143 0 0 28 0 0 2

Lane Group Flow (vph) 167 132 4 150 182 22 18 502 32 109 1424 3

Confl. Peds. (#/hr) 3 3 3 3 4 3 3 4

Turn Type Prot Perm Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 10.1 14.6 14.6 13.0 17.5 17.5 2.4 69.5 69.5 12.9 80.0 80.0

Effective Green, g (s) 10.1 14.6 14.6 13.0 17.5 17.5 2.4 69.5 69.5 12.9 80.0 80.0

Actuated g/C Ratio 0.08 0.11 0.11 0.10 0.13 0.13 0.02 0.53 0.53 0.10 0.62 0.62

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 3.0 3.0 2.0 3.0 3.0

Lane Grp Cap (vph) 240 188 157 159 429 189 29 1703 740 158 1960 861

v/s Ratio Prot 0.05 c0.08 c0.09 c0.06 0.01 0.16 c0.07 c0.45

v/s Ratio Perm 0.00 0.02 0.02 0.00

v/c Ratio 0.70 0.70 0.02 0.94 0.42 0.12 0.62 0.29 0.04 0.69 0.73 0.00

Uniform Delay, d1 58.5 55.6 51.4 58.1 51.6 49.5 63.3 16.7 14.4 56.6 17.4 9.6

Progression Factor 1.07 0.90 0.79 1.00 1.00 1.00 1.35 0.20 0.00 1.22 0.26 0.08

Incremental Delay, d2 6.9 9.3 0.0 54.0 0.2 0.1 24.5 0.4 0.1 5.5 1.3 0.0

Delay (s) 69.6 59.4 40.6 112.1 51.9 49.6 110.2 3.8 0.1 74.3 5.8 0.8

Level of Service E E D F D D F A A E A A

Approach Delay (s) 62.6 69.3 6.7 10.6

Approach LOS E E A B

Intersection Summary

HCM Average Control Delay 25.6 HCM Level of Service C

HCM Volume to Capacity ratio 0.80

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 25.0

Intersection Capacity Utilization 78.3% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 55 487 57 226 358 145 45 402 150 296 1138 54

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.98 1.00 1.00 0.97 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3469 1770 3539 1552 1770 3539 1534 1770 3539 1530

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3469 1770 3539 1552 1770 3539 1534 1770 3539 1530

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 60 529 62 246 389 158 49 437 163 322 1237 59

RTOR Reduction (vph) 0 7 0 0 0 109 0 0 120 0 0 32

Lane Group Flow (vph) 60 584 0 246 389 49 49 437 43 322 1237 27

Confl. Peds. (#/hr) 6 19 19 6 12 13 13 12

Turn Type Prot Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 7.6 26.0 21.6 40.0 40.0 5.6 34.4 34.4 28.0 56.8 56.8

Effective Green, g (s) 7.6 26.0 21.6 40.0 40.0 5.6 34.4 34.4 28.0 56.8 56.8

Actuated g/C Ratio 0.06 0.20 0.17 0.31 0.31 0.04 0.26 0.26 0.22 0.44 0.44

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 4.0 2.0 2.0 2.0 6.0 6.0 5.0 6.0 6.0

Lane Grp Cap (vph) 103 694 294 1089 478 76 936 406 381 1546 668

v/s Ratio Prot 0.03 c0.17 c0.14 0.11 0.03 0.12 c0.18 c0.35

v/s Ratio Perm 0.03 0.03 0.02

v/c Ratio 0.58 0.84 0.84 0.36 0.10 0.64 0.47 0.11 0.85 0.80 0.04

Uniform Delay, d1 59.7 50.0 52.5 35.0 32.2 61.2 40.1 36.2 48.9 31.7 21.0

Progression Factor 1.01 0.92 1.00 1.00 1.00 1.07 0.70 0.27 0.81 0.79 0.85

Incremental Delay, d2 7.6 8.5 19.0 0.1 0.0 12.8 1.6 0.5 12.6 3.1 0.1

Delay (s) 67.9 54.6 71.5 35.1 32.2 78.2 29.6 10.2 52.0 28.3 18.0

Level of Service E D E D C E C B D C B

Approach Delay (s) 55.8 45.8 28.4 32.6

Approach LOS E D C C

Intersection Summary

HCM Average Control Delay 38.8 HCM Level of Service D

HCM Volume to Capacity ratio 0.81

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 85.6% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 72 469 75 174 314 69 32 416 137 106 1194 73

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.98 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.97 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1770 3454 1770 3399 1770 3539 1557 1770 3500

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1770 3454 1770 3399 1770 3539 1557 1770 3500

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 78 510 82 189 341 75 35 452 149 115 1298 79

RTOR Reduction (vph) 0 10 0 0 15 0 0 0 84 0 3 0

Lane Group Flow (vph) 78 582 0 189 401 0 35 452 65 115 1374 0

Confl. Peds. (#/hr) 25 5 5 25 14 2 2 14

Turn Type Prot Prot Prot Perm Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 2

Actuated Green, G (s) 8.9 26.6 17.9 35.6 4.1 56.4 56.4 13.1 65.4

Effective Green, g (s) 8.9 26.6 17.9 35.6 4.1 56.4 56.4 13.1 65.4

Actuated g/C Ratio 0.07 0.20 0.14 0.27 0.03 0.43 0.43 0.10 0.50

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 121 707 244 931 56 1535 675 178 1761

v/s Ratio Prot 0.04 c0.17 c0.11 0.12 0.02 0.13 c0.06 c0.39

v/s Ratio Perm 0.04

v/c Ratio 0.64 0.82 0.77 0.43 0.62 0.29 0.10 0.65 0.78

Uniform Delay, d1 59.0 49.5 54.1 38.9 62.2 23.9 21.7 56.2 26.4

Progression Factor 1.00 1.00 1.10 1.07 1.00 1.00 1.00 1.10 0.53

Incremental Delay, d2 11.2 7.7 13.3 0.3 19.8 0.5 0.3 4.8 2.1

Delay (s) 70.2 57.2 72.5 41.8 81.9 24.4 22.0 66.9 16.2

Level of Service E E E D F C C E B

Approach Delay (s) 58.7 51.4 27.0 20.1

Approach LOS E D C C

Intersection Summary

HCM Average Control Delay 34.5 HCM Level of Service C

HCM Volume to Capacity ratio 0.79

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 77.1% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 434 530 256 559 0 0 0 0 85 2 343

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 11 11 12 12 12 12 12 11 12

Total Lost time (s) 5.0 5.0 4.6 5.0 5.0 5.0

Lane Util. Factor 0.91 1.00 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 0.97 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 4916 1535 1711 3421 1717 1583

Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 4916 1535 1711 3421 1717 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 472 576 278 608 0 0 0 0 92 2 373

RTOR Reduction (vph) 0 0 336 0 0 0 0 0 0 0 0 275

Lane Group Flow (vph) 0 472 240 278 608 0 0 0 0 0 94 98

Confl. Peds. (#/hr) 5 4

Turn Type Perm Prot Perm Perm

Protected Phases 2 1 6 4

Permitted Phases 2 4 4

Actuated Green, G (s) 54.2 54.2 27.0 27.7 34.2 34.2

Effective Green, g (s) 54.2 54.2 27.0 27.7 34.2 34.2

Actuated g/C Ratio 0.42 0.42 0.21 0.21 0.26 0.26

Clearance Time (s) 5.0 5.0 4.6 5.0 5.0 5.0

Vehicle Extension (s) 4.0 4.0 4.5 4.0 5.0 5.0

Lane Grp Cap (vph) 2050 640 355 729 452 416

v/s Ratio Prot 0.10 0.16 c0.18

v/s Ratio Perm c0.16 0.05 c0.06

v/c Ratio 0.23 0.38 0.78 0.83 0.21 0.24

Uniform Delay, d1 24.4 26.2 48.7 49.0 37.3 37.6

Progression Factor 1.02 2.83 0.45 0.46 1.00 1.00

Incremental Delay, d2 0.2 1.6 7.8 5.6 0.5 0.6

Delay (s) 25.2 75.8 29.9 28.3 37.8 38.2

Level of Service C E C C D D

Approach Delay (s) 53.0 28.8 0.0 38.2

Approach LOS D C A D

Intersection Summary

HCM Average Control Delay 41.2 HCM Level of Service D

HCM Volume to Capacity ratio 0.43

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 94.6% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 209 411 51 0 286 103 284 115 217 108 212 31

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 0.95 0.95 1.00 0.91 0.91 0.91 0.91

Frpb, ped/bikes 1.00 1.00 0.99 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.99 1.00 0.85 1.00 0.92 1.00 0.98

Flt Protected 0.98 1.00 1.00 0.95 0.99 0.95 1.00

Satd. Flow (prot) 3440 3539 1561 1610 3067 1610 3314

Flt Permitted 0.74 1.00 1.00 0.95 0.99 0.95 1.00

Satd. Flow (perm) 2597 3539 1561 1610 3067 1610 3314

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 227 447 55 0 311 112 309 125 236 117 230 34

RTOR Reduction (vph) 0 9 0 0 0 76 0 178 0 0 16 0

Lane Group Flow (vph) 0 720 0 0 311 36 232 260 0 105 260 0

Confl. Peds. (#/hr) 2 2 2 2 2 1 1 2

Turn Type Perm Perm Split Split

Protected Phases 4 8 2 2 6 6

Permitted Phases 4 8

Actuated Green, G (s) 21.0 21.0 21.0 16.0 16.0 16.0 16.0

Effective Green, g (s) 21.0 21.0 21.0 16.0 16.0 16.0 16.0

Actuated g/C Ratio 0.32 0.32 0.32 0.25 0.25 0.25 0.25

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 839 1143 504 396 755 396 816

v/s Ratio Prot 0.09 c0.14 0.08 0.07 c0.08

v/s Ratio Perm c0.28 0.02

v/c Ratio 0.86 0.27 0.07 0.59 0.34 0.27 0.32

Uniform Delay, d1 20.6 16.3 15.2 21.6 20.2 19.8 20.0

Progression Factor 0.94 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 8.6 0.6 0.3 6.2 1.2 1.6 1.0

Delay (s) 27.9 16.9 15.5 27.8 21.4 21.4 21.1

Level of Service C B B C C C C

Approach Delay (s) 27.9 16.5 23.6 21.2

Approach LOS C B C C

Intersection Summary

HCM Average Control Delay 23.2 HCM Level of Service C

HCM Volume to Capacity ratio 0.61

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 72.4% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 17 7 124 3 9 1 71 182 0 3 285 31

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 18 8 135 3 10 1 77 198 0 3 310 34

Pedestrians 3 2 15

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 694 690 345 841 707 200 346 200

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 694 690 345 841 707 200 346 200

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 94 98 80 98 97 100 94 100

cM capacity (veh/h) 329 342 688 210 335 840 1209 1370

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 161 14 275 347

Volume Left 18 3 77 3

Volume Right 135 1 0 34

cSH 586 307 1209 1370

Volume to Capacity 0.27 0.05 0.06 0.00

Queue Length 95th (ft) 28 4 5 0

Control Delay (s) 13.4 17.3 2.7 0.1

Lane LOS B C A A

Approach Delay (s) 13.4 17.3 2.7 0.1

Approach LOS B C

Intersection Summary

Average Delay 4.0

Intersection Capacity Utilization 52.8% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 10 4 60 7 22 2 81 67 32 191 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 11 4 65 8 24 2 88 73 35 208 0

Pedestrians 6 1 2

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 1 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 442 449 214 417 413 127 214 162

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 442 449 214 417 413 127 214 162

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 98 99 87 99 97 100 98

cM capacity (veh/h) 491 489 822 521 512 920 1350 1416

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 16 97 163 242

Volume Left 1 65 2 35

Volume Right 4 24 73 0

cSH 548 583 1350 1416

Volume to Capacity 0.03 0.17 0.00 0.02

Queue Length 95th (ft) 2 15 0 2

Control Delay (s) 11.8 12.4 0.1 1.3

Lane LOS B B A A

Approach Delay (s) 11.8 12.4 0.1 1.3

Approach LOS B B

Intersection Summary

Average Delay 3.3

Intersection Capacity Utilization 42.6% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

51: NW 200th St & Fremont Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 22 Synchro 7 -  Report

David Evans and Associates, Inc. Page 53

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 7 74 23 12 32 11 26 75 29 15 228 23

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 8 80 25 13 35 12 28 82 32 16 248 25

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 113 60 141 289

Volume Left (vph) 8 13 28 16

Volume Right (vph) 25 12 32 25

Hadj (s) -0.09 -0.04 -0.06 -0.01

Departure Headway (s) 4.9 5.0 4.6 4.5

Degree Utilization, x 0.15 0.08 0.18 0.36

Capacity (veh/h) 667 642 736 763

Control Delay (s) 8.8 8.5 8.7 10.1

Approach Delay (s) 8.8 8.5 8.7 10.1

Approach LOS A A A B

Intersection Summary

Delay 9.3

HCM Level of Service A

Intersection Capacity Utilization 29.1% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

52: N 200th St & SR 99 3/29/2016
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 44 134 32 71 48 30 17 433 51 48 1642 42

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.98 1.00 1.00 0.91

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.94 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1760 1742 1765 1680 1770 3421 1547 1770 3421 1446

Flt Permitted 0.56 1.00 0.47 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1031 1742 868 1680 1770 3421 1547 1770 3421 1446

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 48 146 35 77 52 33 18 471 55 52 1785 46

RTOR Reduction (vph) 0 8 0 0 19 0 0 0 21 0 0 16

Lane Group Flow (vph) 48 173 0 77 66 0 18 471 34 52 1785 30

Confl. Peds. (#/hr) 9 6 6 9 21 1 1 21

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 26.7 18.7 20.3 15.5 2.4 79.4 79.4 7.1 84.1 84.1

Effective Green, g (s) 26.7 18.7 20.3 15.5 2.4 79.4 79.4 7.1 84.1 84.1

Actuated g/C Ratio 0.21 0.14 0.16 0.12 0.02 0.61 0.61 0.05 0.65 0.65

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 3.5 3.0 3.5 2.0 4.0 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 257 251 169 200 33 2089 945 97 2213 935

v/s Ratio Prot 0.01 c0.10 c0.02 0.04 0.01 0.14 c0.03 c0.52

v/s Ratio Perm 0.03 0.05 0.02 0.02

v/c Ratio 0.19 0.69 0.46 0.33 0.55 0.23 0.04 0.54 0.81 0.03

Uniform Delay, d1 42.3 52.9 48.6 52.5 63.3 11.4 10.1 59.8 16.9 8.3

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.23 0.32 0.15

Incremental Delay, d2 0.1 8.2 1.9 1.1 9.5 0.3 0.1 4.8 2.2 0.0

Delay (s) 42.4 61.1 50.6 53.6 72.8 11.7 10.1 78.5 7.7 1.3

Level of Service D E D D E B B E A A

Approach Delay (s) 57.2 52.2 13.5 9.5

Approach LOS E D B A

Intersection Summary

HCM Average Control Delay 16.6 HCM Level of Service B

HCM Volume to Capacity ratio 0.78

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 76.6% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

53: NW 195th St & 8th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 22 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 0 3 42 0 35 0 171 108 59 365 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 0 3 46 0 38 0 186 117 64 397 0

Pedestrians 4 4

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 812 832 405 777 774 245 401 303

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 812 832 405 777 774 245 401 303

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 100 99 85 100 95 100 95

cM capacity (veh/h) 271 288 642 299 312 794 1154 1258

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 4 84 303 461

Volume Left 1 46 0 64

Volume Right 3 38 117 0

cSH 478 417 1154 1258

Volume to Capacity 0.01 0.20 0.00 0.05

Queue Length 95th (ft) 1 19 0 4

Control Delay (s) 12.6 15.8 0.0 1.6

Lane LOS B C A

Approach Delay (s) 12.6 15.8 0.0 1.6

Approach LOS B C

Intersection Summary

Average Delay 2.5

Intersection Capacity Utilization 56.9% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 43 94 52 47 48 28 20 113 22 90 217 21

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 47 102 57 51 52 30 22 123 24 98 236 23

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 205 134 168 357

Volume Left (vph) 47 51 22 98

Volume Right (vph) 57 30 24 23

Hadj (s) -0.09 -0.03 -0.03 0.05

Departure Headway (s) 5.5 5.7 5.4 5.2

Degree Utilization, x 0.31 0.21 0.25 0.51

Capacity (veh/h) 599 563 600 658

Control Delay (s) 10.9 10.2 10.2 13.6

Approach Delay (s) 10.9 10.2 10.2 13.6

Approach LOS B B B B

Intersection Summary

Delay 11.8

HCM Level of Service B

Intersection Capacity Utilization 49.3% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 87 69 100 49 76 10 64 113 8 14 317 84

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 95 75 109 53 83 11 70 123 9 15 345 91

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 278 147 201 451

Volume Left (vph) 95 53 70 15

Volume Right (vph) 109 11 9 91

Hadj (s) -0.13 0.06 0.08 -0.08

Departure Headway (s) 6.0 6.5 6.2 5.6

Degree Utilization, x 0.47 0.27 0.35 0.70

Capacity (veh/h) 539 470 520 620

Control Delay (s) 14.2 11.9 12.4 20.5

Approach Delay (s) 14.2 11.9 12.4 20.5

Approach LOS B B B C

Intersection Summary

Delay 16.2

HCM Level of Service C

Intersection Capacity Utilization 63.0% ICU Level of Service B

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 20 10 6 28 19 21 5 387 9 22 1649 37

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 12 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 1.00 0.95 1.00 1.00 0.93

Flpb, ped/bikes 0.99 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.94 1.00 0.92 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1754 1680 1750 1698 1770 3421 1498 1770 3421 1468

Flt Permitted 0.73 1.00 0.75 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1345 1680 1373 1698 1770 3421 1498 1770 3421 1468

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 22 11 7 30 21 23 5 421 10 24 1792 40

RTOR Reduction (vph) 0 6 0 0 21 0 0 0 2 0 0 5

Lane Group Flow (vph) 22 12 0 30 23 0 5 421 8 24 1792 35

Confl. Peds. (#/hr) 7 8 8 7 15 9 9 15

Turn Type Perm Perm Prot Perm Prot Perm

Protected Phases 4 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 13.4 13.4 13.4 13.4 1.2 98.0 98.0 3.6 100.4 100.4

Effective Green, g (s) 13.4 13.4 13.4 13.4 1.2 98.0 98.0 3.6 100.4 100.4

Actuated g/C Ratio 0.10 0.10 0.10 0.10 0.01 0.75 0.75 0.03 0.77 0.77

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 4.0 4.0 2.0 4.0 4.0

Lane Grp Cap (vph) 139 173 142 175 16 2579 1129 49 2642 1134

v/s Ratio Prot 0.01 0.01 0.00 0.12 c0.01 c0.52

v/s Ratio Perm 0.02 c0.02 0.01 0.02

v/c Ratio 0.16 0.07 0.21 0.13 0.31 0.16 0.01 0.49 0.68 0.03

Uniform Delay, d1 53.2 52.7 53.5 53.0 64.0 4.5 4.0 62.3 7.1 3.5

Progression Factor 1.00 1.00 1.00 1.00 0.83 0.82 0.99 1.00 1.00 1.00

Incremental Delay, d2 0.2 0.1 0.3 0.1 3.9 0.1 0.0 2.8 1.4 0.1

Delay (s) 53.4 52.7 53.7 53.1 57.1 3.8 3.9 65.1 8.5 3.5

Level of Service D D D D E A A E A A

Approach Delay (s) 53.1 53.4 4.4 9.1

Approach LOS D D A A

Intersection Summary

HCM Average Control Delay 10.4 HCM Level of Service B

HCM Volume to Capacity ratio 0.61

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 65.6% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 23 203 157 97 228 50 52 90 47 45 319 43

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 10 10 11 10 10 11 12 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.98 1.00 0.99 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.93 1.00 0.97 1.00 0.95 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1705 1571 1711 1682 1711 1749 1703 1824

Flt Permitted 0.55 1.00 0.41 1.00 0.17 1.00 0.58 1.00

Satd. Flow (perm) 981 1571 736 1682 299 1749 1048 1824

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 25 221 171 105 248 54 57 98 51 49 347 47

RTOR Reduction (vph) 0 18 0 0 5 0 0 17 0 0 5 0

Lane Group Flow (vph) 25 374 0 105 297 0 57 133 0 49 390 0

Confl. Peds. (#/hr) 3 4 4 3 1 3 3 1

Confl. Bikes (#/hr) 6 3 1

Bus Blockages (#/hr) 0 4 0 0 0 0 0 0 0 0 0 0

Turn Type pm+pt pm+pt pm+pt pm+pt

Protected Phases 5 2 1 6 7 4 3 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 69.9 66.9 77.1 70.5 36.5 32.5 36.5 32.5

Effective Green, g (s) 69.9 66.9 77.1 70.5 36.5 32.5 36.5 32.5

Actuated g/C Ratio 0.54 0.51 0.59 0.54 0.28 0.25 0.28 0.25

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 544 808 486 912 127 437 314 456

v/s Ratio Prot 0.00 c0.24 c0.01 c0.18 c0.01 0.08 0.00 c0.21

v/s Ratio Perm 0.02 0.12 0.11 0.04

v/c Ratio 0.05 0.46 0.22 0.33 0.45 0.30 0.16 0.85

Uniform Delay, d1 14.1 20.1 12.6 16.5 36.8 39.6 34.7 46.5

Progression Factor 0.59 0.47 1.00 1.00 1.14 1.09 1.00 1.00

Incremental Delay, d2 0.0 1.9 0.1 1.0 0.9 0.1 0.1 13.9

Delay (s) 8.4 11.4 12.7 17.5 42.9 43.3 34.8 60.4

Level of Service A B B B D D C E

Approach Delay (s) 11.2 16.2 43.2 57.6

Approach LOS B B D E

Intersection Summary

HCM Average Control Delay 31.0 HCM Level of Service C

HCM Volume to Capacity ratio 0.59

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 25.0

Intersection Capacity Utilization 66.1% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 1 0 0 187 2 73 0 147 115 214 341 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 0 0 203 2 79 0 160 125 233 371 0

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 1 285 285 603

Volume Left (vph) 1 203 0 233

Volume Right (vph) 0 79 125 0

Hadj (s) 0.23 0.01 -0.23 0.11

Departure Headway (s) 7.4 6.3 5.6 5.4

Degree Utilization, x 0.00 0.50 0.44 0.91

Capacity (veh/h) 432 550 623 655

Control Delay (s) 10.4 15.3 12.9 39.7

Approach Delay (s) 10.4 15.3 12.9 39.7

Approach LOS B C B E

Intersection Summary

Delay 27.2

HCM Level of Service D

Intersection Capacity Utilization 68.4% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 29 42 0 3 77 24 0 8 1 103 17 66

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 32 46 0 3 84 26 0 9 1 112 18 72

Pedestrians 1 4 2 1

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 0 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1279

pX, platoon unblocked

vC, conflicting volume 111 48 296 228 52 222 215 99

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 111 48 296 228 52 222 215 99

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 98 100 100 99 100 84 97 92

cM capacity (veh/h) 1478 1557 581 654 1011 708 665 955

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 77 113 10 202

Volume Left 32 3 0 112

Volume Right 0 26 1 72

cSH 1478 1557 681 775

Volume to Capacity 0.02 0.00 0.01 0.26

Queue Length 95th (ft) 2 0 1 26

Control Delay (s) 3.2 0.2 10.4 11.3

Lane LOS A A B B

Approach Delay (s) 3.2 0.2 10.4 11.3

Approach LOS B B

Intersection Summary

Average Delay 6.6

Intersection Capacity Utilization 34.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 22 12 114 17 11 12 14 642 6 2 1781 56

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 12 12 12 12 12

Total Lost time (s) 4.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.98 1.00 0.99 1.00 1.00 0.96 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.86 1.00 0.92 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1589 1378 1590 1482 1593 3185 1368 1593 3185 1378

Flt Permitted 0.64 1.00 0.47 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1064 1378 787 1482 1593 3185 1368 1593 3185 1378

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 24 13 124 18 12 13 15 698 7 2 1936 61

RTOR Reduction (vph) 0 115 0 0 12 0 0 0 2 0 0 12

Lane Group Flow (vph) 24 22 0 18 13 0 15 698 5 2 1936 49

Confl. Peds. (#/hr) 3 4 4 3 3 5 5 3

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 14.1 9.9 11.3 8.5 2.4 97.2 97.2 1.1 95.9 95.9

Effective Green, g (s) 14.1 9.9 11.3 8.5 2.4 97.2 97.2 1.1 95.9 95.9

Actuated g/C Ratio 0.11 0.08 0.09 0.07 0.02 0.75 0.75 0.01 0.74 0.74

Clearance Time (s) 4.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 2.0 3.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 132 105 86 97 29 2381 1023 13 2350 1017

v/s Ratio Prot c0.01 c0.02 0.00 0.01 c0.01 0.22 0.00 c0.61

v/s Ratio Perm 0.01 0.01 0.00 0.04

v/c Ratio 0.18 0.21 0.21 0.13 0.52 0.29 0.01 0.15 0.82 0.05

Uniform Delay, d1 52.5 56.4 54.9 57.3 63.2 5.3 4.2 64.0 11.4 4.6

Progression Factor 1.00 1.00 1.00 1.00 1.06 0.45 0.40 1.30 0.20 0.00

Incremental Delay, d2 0.7 0.4 1.2 0.2 6.1 0.3 0.0 0.7 1.2 0.0

Delay (s) 53.1 56.8 56.1 57.5 73.2 2.7 1.7 83.7 3.5 0.0

Level of Service D E E E E A A F A A

Approach Delay (s) 56.2 56.9 4.1 3.4

Approach LOS E E A A

Intersection Summary

HCM Average Control Delay 7.3 HCM Level of Service A

HCM Volume to Capacity ratio 0.72

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 14.0

Intersection Capacity Utilization 79.5% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

61: N 185th St & Linden Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 22 Synchro 7 -  Report

David Evans and Associates, Inc. Page 63

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 37 534 33 56 269 1 18 17 24 26 57 44

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 10 11 11 12 10 10 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 1.00 1.00 0.91 1.00 0.93

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1767 3357 1700 3419 1650 1570 1764 1731

Flt Permitted 0.57 1.00 0.42 1.00 0.69 1.00 0.73 1.00

Satd. Flow (perm) 1065 3357 749 3419 1192 1570 1353 1731

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 40 580 36 61 292 1 20 18 26 28 62 48

RTOR Reduction (vph) 0 3 0 0 0 0 0 23 0 0 43 0

Lane Group Flow (vph) 40 613 0 61 293 0 20 21 0 28 67 0

Confl. Peds. (#/hr) 1 7 7 1 1 3 3 1

Bus Blockages (#/hr) 0 4 0 0 0 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 6 4 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 48.0 48.0 48.0 48.0 7.0 7.0 7.0 7.0

Effective Green, g (s) 48.0 48.0 48.0 48.0 7.0 7.0 7.0 7.0

Actuated g/C Ratio 0.74 0.74 0.74 0.74 0.11 0.11 0.11 0.11

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 786 2479 553 2525 128 169 146 186

v/s Ratio Prot c0.18 0.09 0.01 c0.04

v/s Ratio Perm 0.04 0.08 0.02 0.02

v/c Ratio 0.05 0.25 0.11 0.12 0.16 0.12 0.19 0.36

Uniform Delay, d1 2.3 2.7 2.4 2.4 26.3 26.2 26.4 26.9

Progression Factor 0.46 0.53 0.90 0.89 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.2 0.4 0.1 0.6 0.3 0.6 1.2

Delay (s) 1.2 1.7 2.5 2.2 26.9 26.6 27.1 28.1

Level of Service A A A A C C C C

Approach Delay (s) 1.6 2.3 26.7 27.9

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 6.1 HCM Level of Service A

HCM Volume to Capacity ratio 0.26

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 40.9% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

62: N 185th St & Midvale Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 22 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 11 317 18 52 363 8 19 4 50 6 0 4

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.93 1.00 1.00 1.00 0.91 0.99

Flpb, ped/bikes 0.99 1.00 1.00 0.97 1.00 0.98 1.00 0.96

Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85 0.95

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.96 1.00 0.97

Satd. Flow (prot) 1745 1801 1467 1710 1793 1700 1441 1623

Flt Permitted 0.52 1.00 1.00 0.55 1.00 0.94 1.00 0.84

Satd. Flow (perm) 964 1801 1467 996 1793 1672 1441 1405

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 12 345 20 57 395 9 21 4 54 7 0 4

RTOR Reduction (vph) 0 0 4 0 0 0 0 0 51 0 4 0

Lane Group Flow (vph) 12 345 16 57 404 0 0 25 3 0 7 0

Confl. Peds. (#/hr) 12 27 27 12 16 35 35 16

Turn Type Perm Perm Perm Perm Perm Perm

Protected Phases 2 6 4 8

Permitted Phases 2 2 6 4 4 8

Actuated Green, G (s) 51.1 51.1 51.1 51.1 51.1 3.9 3.9 3.9

Effective Green, g (s) 51.1 51.1 51.1 51.1 51.1 3.9 3.9 3.9

Actuated g/C Ratio 0.79 0.79 0.79 0.79 0.79 0.06 0.06 0.06

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 758 1416 1153 783 1410 100 86 84

v/s Ratio Prot 0.19 c0.23

v/s Ratio Perm 0.01 0.01 0.06 c0.01 0.00 0.01

v/c Ratio 0.02 0.24 0.01 0.07 0.29 0.25 0.04 0.09

Uniform Delay, d1 1.5 1.8 1.5 1.6 1.9 29.2 28.8 28.9

Progression Factor 0.30 1.15 0.29 0.72 0.80 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.4 0.0 0.2 0.5 0.5 0.1 0.2

Delay (s) 0.5 2.5 0.5 1.3 2.0 29.6 28.8 29.0

Level of Service A A A A A C C C

Approach Delay (s) 2.3 1.9 29.1 29.0

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 4.7 HCM Level of Service A

HCM Volume to Capacity ratio 0.28

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 48.2% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

63: N 175th St & Midvale Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 22 Synchro 7 -  Report

David Evans and Associates, Inc. Page 65

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 28 512 33 5 570 66 19 5 5 19 4 45

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.5 4.5

Lane Util. Factor 1.00 0.95 1.00 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.98 1.00 0.93 1.00 0.86

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1590 3042 1585 4339 1582 1489 1591 1371

Flt Permitted 0.37 1.00 0.43 1.00 0.87 1.00 0.78 1.00

Satd. Flow (perm) 612 3042 714 4339 1448 1489 1314 1371

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 30 557 36 5 620 72 21 5 5 21 4 49

RTOR Reduction (vph) 0 3 0 0 10 0 0 5 0 0 45 0

Lane Group Flow (vph) 30 590 0 5 682 0 21 5 0 21 8 0

Confl. Peds. (#/hr) 7 13 13 7 10 1 1 10

Turn Type pm+pt pm+pt Perm Perm

Protected Phases 5 2 1 6 4 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 46.7 44.2 44.1 42.9 4.6 4.6 5.1 5.1

Effective Green, g (s) 46.7 44.2 44.1 42.9 4.6 4.6 5.1 5.1

Actuated g/C Ratio 0.72 0.68 0.68 0.66 0.07 0.07 0.08 0.08

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.5 4.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 477 2069 501 2864 102 105 103 108

v/s Ratio Prot c0.00 c0.19 0.00 0.16 0.00 0.01

v/s Ratio Perm 0.04 0.01 0.01 c0.02

v/c Ratio 0.06 0.29 0.01 0.24 0.21 0.05 0.20 0.07

Uniform Delay, d1 2.6 4.1 3.4 4.5 28.5 28.2 28.0 27.8

Progression Factor 0.56 0.85 0.44 0.34 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.3 0.0 0.2 1.0 0.2 1.0 0.3

Delay (s) 1.5 3.8 1.5 1.7 29.5 28.4 29.0 28.0

Level of Service A A A A C C C C

Approach Delay (s) 3.7 1.7 29.1 28.3

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 4.6 HCM Level of Service A

HCM Volume to Capacity ratio 0.25

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 9.5

Intersection Capacity Utilization 45.2% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

64: PW 2nd Access Road & 116th Ave W 3/29/2016
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 0 0 0 26 10 0

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 0 0 28 11 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 39 11 11

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 39 11 11

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 100 100

cM capacity (veh/h) 973 1070 1608

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 0 28 11

Volume Left 0 0 0

Volume Right 0 0 0

cSH 1700 1608 1700

Volume to Capacity 0.00 0.00 0.01

Queue Length 95th (ft) 0 0 0

Control Delay (s) 0.0 0.0 0.0

Lane LOS A

Approach Delay (s) 0.0 0.0 0.0

Approach LOS A

Intersection Summary

Average Delay 0.0

Intersection Capacity Utilization 6.7% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

1: NW 196th St & Richmond Beach Dr 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 23 Synchro 7 -  Report

David Evans and Associates, Inc. Page 1

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 4 72 1 2 30 4

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 4 78 1 2 33 4

Pedestrians 2 1

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 75 4 5

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 75 4 5

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 93 98

cM capacity (veh/h) 908 1077 1613

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 83 3 37

Volume Left 4 0 33

Volume Right 78 2 0

cSH 1067 1700 1613

Volume to Capacity 0.08 0.00 0.02

Queue Length 95th (ft) 6 0 2

Control Delay (s) 8.7 0.0 6.4

Lane LOS A A

Approach Delay (s) 8.7 0.0 6.4

Approach LOS A

Intersection Summary

Average Delay 7.8

Intersection Capacity Utilization 19.9% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

2: NW 195th Pl & Richmond Beach Dr 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 23 Synchro 7 -  Report
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 2 2 3 10 20 0

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 2 3 11 22 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 52 9 14

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 52 9 14

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 100 99

cM capacity (veh/h) 943 1073 1604

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 4 14 22

Volume Left 2 0 22

Volume Right 2 11 0

cSH 1004 1700 1604

Volume to Capacity 0.00 0.01 0.01

Queue Length 95th (ft) 0 0 1

Control Delay (s) 8.6 0.0 7.3

Lane LOS A A

Approach Delay (s) 8.6 0.0 7.3

Approach LOS A

Intersection Summary

Average Delay 4.9

Intersection Capacity Utilization 17.8% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

3: NW 195th Pl & 24th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 23 Synchro 7 -  Report

David Evans and Associates, Inc. Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 46 0 7 79 4 0 0 45 18 1 0

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 50 0 8 86 4 0 0 49 20 1 0

Pedestrians 4 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 90 52 156 160 56 208 157 88

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 90 52 156 160 56 208 157 88

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 100 100 100 95 97 100 100

cM capacity (veh/h) 1505 1551 804 727 1006 706 729 970

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total 51 8 90 49 21

Volume Left 1 8 0 0 20

Volume Right 0 0 4 49 0

cSH 1505 1551 1700 1006 707

Volume to Capacity 0.00 0.00 0.05 0.05 0.03

Queue Length 95th (ft) 0 0 0 4 2

Control Delay (s) 0.2 7.3 0.0 8.8 10.2

Lane LOS A A A B

Approach Delay (s) 0.2 0.6 8.8 10.2

Approach LOS A B

Intersection Summary

Average Delay 3.2

Intersection Capacity Utilization 18.8% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

4: NW 196th St NW & 20th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 23 Synchro 7 -  Report

David Evans and Associates, Inc. Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 5 141 0 22 95 59 3 9 68 244 3 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 5 153 0 24 103 64 3 10 74 265 3 0

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 82 77 76 116 87 268

Volume Left (vph) 5 0 24 0 3 265

Volume Right (vph) 0 0 0 64 74 0

Hadj (s) 0.07 0.03 0.19 -0.35 -0.47 0.23

Departure Headway (s) 5.8 5.7 5.9 5.3 4.7 5.1

Degree Utilization, x 0.13 0.12 0.12 0.17 0.11 0.38

Capacity (veh/h) 579 585 575 635 694 664

Control Delay (s) 8.4 8.3 8.5 8.2 8.3 11.3

Approach Delay (s) 8.4 8.3 8.3 11.3

Approach LOS A A A B

Intersection Summary

Delay 9.5

HCM Level of Service A

Intersection Capacity Utilization 43.1% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

5: NW 195th St & 15th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 23 Synchro 7 -  Report

David Evans and Associates, Inc. Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 9 445 0 0 203 25 0 0 0 70 0 29

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 10 484 0 0 221 27 0 0 0 76 0 32

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 222 484 645 725 242 497 738 125

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 222 484 645 725 242 497 738 125

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 99 100 100 100 100 83 100 97

cM capacity (veh/h) 1343 1075 342 347 759 453 341 902

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 252 242 110 138 0 108

Volume Left 10 0 0 0 0 76

Volume Right 0 0 0 27 0 32

cSH 1343 1700 1075 1700 1700 530

Volume to Capacity 0.01 0.14 0.00 0.08 0.00 0.20

Queue Length 95th (ft) 1 0 0 0 0 19

Control Delay (s) 0.4 0.0 0.0 0.0 0.0 13.5

Lane LOS A A B

Approach Delay (s) 0.2 0.0 0.0 13.5

Approach LOS A B

Intersection Summary

Average Delay 1.8

Intersection Capacity Utilization 31.0% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

6: N Richmond Beach Rd & 15th Drwy 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 23 Synchro 7 -  Report

David Evans and Associates, Inc. Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 2 479 26 23 201 2 28 1 33 1 1 3

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 521 28 25 218 2 30 1 36 1 1 3

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 263 289 134 111 67 5

Volume Left (vph) 2 0 25 0 30 1

Volume Right (vph) 0 28 0 2 36 3

Hadj (s) 0.04 -0.03 0.13 0.02 -0.20 -0.29

Departure Headway (s) 5.0 4.9 5.3 5.2 5.3 5.3

Degree Utilization, x 0.36 0.39 0.20 0.16 0.10 0.01

Capacity (veh/h) 713 721 650 664 620 598

Control Delay (s) 9.6 9.8 8.5 8.0 8.9 8.4

Approach Delay (s) 9.7 8.3 8.9 8.4

Approach LOS A A A A

Intersection Summary

Delay 9.2

HCM Level of Service A

Intersection Capacity Utilization 37.5% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

7: NW 190th St & N Richmond Beach Rd 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 23 Synchro 7 -  Report

David Evans and Associates, Inc. Page 7

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 1 60 213 2 71 462

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 65 232 2 77 502

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1289

pX, platoon unblocked

vC, conflicting volume 639 118 235

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 639 118 235

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 93 94

cM capacity (veh/h) 384 911 1329

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2

Volume Total 66 154 79 245 335

Volume Left 1 0 0 77 0

Volume Right 65 0 2 0 0

cSH 891 1700 1700 1329 1700

Volume to Capacity 0.07 0.09 0.05 0.06 0.20

Queue Length 95th (ft) 6 0 0 5 0

Control Delay (s) 9.4 0.0 0.0 2.8 0.0

Lane LOS A A

Approach Delay (s) 9.4 0.0 1.2

Approach LOS A

Intersection Summary

Average Delay 1.5

Intersection Capacity Utilization 34.8% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

8: N Richmond Beach Rd & 8th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 23 Synchro 7 -  Report
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Movement EBL EBT EBR EBR2 WBL2 WBL WBT WBR NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 12 374 43 2 21 14 168 49 2 23 64 23

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 12 12 12 11 11 10 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.97 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1711 3472 1711 3166 1711 1722

Flt Permitted 0.60 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1089 3472 1711 3166 1711 1722

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 13 407 47 2 23 15 183 53 2 25 70 25

RTOR Reduction (vph) 0 0 0 0 0 0 14 0 0 0 11 0

Lane Group Flow (vph) 13 456 0 0 0 38 222 0 0 27 84 0

Confl. Peds. (#/hr) 2 2 3

Confl. Bikes (#/hr) 1 1

Bus Blockages (#/hr) 0 0 0 0 0 0 4 0 0 0 0 0

Turn Type Perm Prot Prot Split Split

Protected Phases 2 1 1 6 4 4 4

Permitted Phases 2

Actuated Green, G (s) 62.4 62.4 6.5 73.9 11.2 11.2

Effective Green, g (s) 62.4 62.4 6.5 73.9 11.2 11.2

Actuated g/C Ratio 0.48 0.48 0.05 0.57 0.09 0.09

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.5 2.0 2.0 2.5 2.5

Lane Grp Cap (vph) 523 1667 86 1800 147 148

v/s Ratio Prot c0.13 c0.02 0.07 0.02 c0.05

v/s Ratio Perm 0.01

v/c Ratio 0.02 0.27 0.44 0.12 0.18 0.57

Uniform Delay, d1 17.8 20.2 60.0 13.0 55.2 57.1

Progression Factor 1.00 1.00 0.95 0.70 1.00 1.00

Incremental Delay, d2 0.1 0.4 1.3 0.1 0.4 4.0

Delay (s) 17.9 20.6 58.1 9.2 55.6 61.1

Level of Service B C E A E E

Approach Delay (s) 20.6 16.0 59.9

Approach LOS C B E

Intersection Summary

HCM Average Control Delay 36.5 HCM Level of Service D

HCM Volume to Capacity ratio 0.41

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 25.0

Intersection Capacity Utilization 59.6% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBL SBT SBR SBR2 NEL NER NER2

Lane Configurations

Volume (vph) 140 129 9 21 24 27 2

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 12 12 12

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 0.97 0.93

Flt Protected 0.95 1.00 0.98

Satd. Flow (prot) 1711 1730 1632

Flt Permitted 0.95 1.00 0.98

Satd. Flow (perm) 1711 1730 1632

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 152 140 10 23 26 29 2

RTOR Reduction (vph) 0 4 0 0 0 0 0

Lane Group Flow (vph) 152 169 0 0 57 0 0

Confl. Peds. (#/hr) 3 3 2

Confl. Bikes (#/hr) 1 1

Bus Blockages (#/hr) 0 2 0 0 0 0 0

Turn Type Split

Protected Phases 7 7 3

Permitted Phases

Actuated Green, G (s) 17.0 17.0 7.9

Effective Green, g (s) 17.0 17.0 7.9

Actuated g/C Ratio 0.13 0.13 0.06

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0

Lane Grp Cap (vph) 224 226 99

v/s Ratio Prot 0.09 c0.10 c0.03

v/s Ratio Perm

v/c Ratio 0.68 0.75 0.58

Uniform Delay, d1 53.9 54.4 59.4

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 6.3 11.1 5.0

Delay (s) 60.2 65.5 64.4

Level of Service E E E

Approach Delay (s) 63.0 64.4

Approach LOS E E

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 19 578 3 10 271 38 9 23 18 99 15 30

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 11 11 10 10 11 10 10 10

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.93 1.00 0.90

Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 3385 3318 1638 1611 1646 1540

Flt Permitted 0.94 0.94 0.73 1.00 0.73 1.00

Satd. Flow (perm) 3186 3111 1251 1611 1261 1540

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 21 628 3 11 295 41 10 25 20 108 16 33

RTOR Reduction (vph) 0 0 0 0 10 0 0 17 0 0 0 0

Lane Group Flow (vph) 0 652 0 0 337 0 10 28 0 108 49 0

Confl. Peds. (#/hr) 2 7 7 2 7 3 3 7

Confl. Bikes (#/hr) 1 1 1

Bus Blockages (#/hr) 0 4 0 0 4 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 45.3 45.3 9.7 9.7 9.7 9.7

Effective Green, g (s) 45.3 45.3 9.7 9.7 9.7 9.7

Actuated g/C Ratio 0.70 0.70 0.15 0.15 0.15 0.15

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 2220 2168 187 240 188 230

v/s Ratio Prot 0.02 0.03

v/s Ratio Perm c0.20 0.11 0.01 c0.09

v/c Ratio 0.29 0.16 0.05 0.12 0.57 0.21

Uniform Delay, d1 3.8 3.3 23.7 23.9 25.7 24.3

Progression Factor 0.83 0.67 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.3 0.2 0.1 0.2 4.2 0.5

Delay (s) 3.4 2.4 23.8 24.2 29.9 24.8

Level of Service A A C C C C

Approach Delay (s) 3.4 2.4 24.1 28.3

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 7.3 HCM Level of Service A

HCM Volume to Capacity ratio 0.34

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 50.6% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 488 220 43 237 79 80

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 11 11 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 1.00 0.95 0.97

Frpb, ped/bikes 0.99 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.95 1.00 1.00 0.92

Flt Protected 1.00 0.95 1.00 0.98

Satd. Flow (prot) 3236 1770 3421 3218

Flt Permitted 1.00 0.95 1.00 0.98

Satd. Flow (perm) 3236 1770 3421 3218

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 530 239 47 258 86 87

RTOR Reduction (vph) 54 0 0 0 75 0

Lane Group Flow (vph) 715 0 47 258 98 0

Confl. Peds. (#/hr) 2 2

Confl. Bikes (#/hr) 2 2

Turn Type Prot

Protected Phases 2 1 6 4

Permitted Phases

Actuated Green, G (s) 37.4 3.9 46.3 8.7

Effective Green, g (s) 37.4 3.9 46.3 8.7

Actuated g/C Ratio 0.58 0.06 0.71 0.13

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1862 106 2437 431

v/s Ratio Prot c0.22 c0.03 0.08 c0.03

v/s Ratio Perm

v/c Ratio 0.38 0.44 0.11 0.23

Uniform Delay, d1 7.5 29.5 2.9 25.1

Progression Factor 0.82 1.33 0.35 1.00

Incremental Delay, d2 0.6 1.1 0.1 0.1

Delay (s) 6.8 40.3 1.1 25.2

Level of Service A D A C

Approach Delay (s) 6.8 7.2 25.2

Approach LOS A A C

Intersection Summary

HCM Average Control Delay 9.4 HCM Level of Service A

HCM Volume to Capacity ratio 0.36

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 42.0% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 22 459 85 22 214 23 46 70 21 43 147 21

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 12 11 11 11 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.99 1.00 0.97 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1711 3326 1770 3337 1711 1729 1711 1762

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1711 3326 1770 3337 1711 1729 1711 1762

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 24 499 92 24 233 25 50 76 23 47 160 23

RTOR Reduction (vph) 0 7 0 0 4 0 0 9 0 0 0 0

Lane Group Flow (vph) 24 584 0 24 254 0 50 90 0 47 183 0

Confl. Peds. (#/hr) 1 2 2 1 1 5 5 1

Confl. Bikes (#/hr) 2 1 4

Bus Blockages (#/hr) 0 0 0 0 4 0 0 0 0 0 0 0

Turn Type Prot Prot Split Split

Protected Phases 1 6 5 2 3 3 4 4

Permitted Phases

Actuated Green, G (s) 4.5 76.5 4.5 76.5 11.1 11.1 17.9 17.9

Effective Green, g (s) 4.5 76.5 4.5 76.5 11.1 11.1 17.9 17.9

Actuated g/C Ratio 0.03 0.59 0.03 0.59 0.09 0.09 0.14 0.14

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.0 2.5 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 59 1957 61 1964 146 148 236 243

v/s Ratio Prot c0.01 c0.18 0.01 0.08 0.03 c0.05 0.03 c0.10

v/s Ratio Perm

v/c Ratio 0.41 0.30 0.39 0.13 0.34 0.61 0.20 0.75

Uniform Delay, d1 61.4 13.4 61.4 11.9 56.0 57.3 49.7 53.9

Progression Factor 0.94 0.82 0.86 1.49 0.74 0.74 1.00 1.00

Incremental Delay, d2 3.2 0.4 3.0 0.1 0.5 4.8 0.2 11.1

Delay (s) 60.9 11.3 55.9 17.9 41.7 47.4 49.8 65.0

Level of Service E B E B D D D E

Approach Delay (s) 13.2 21.1 45.5 61.9

Approach LOS B C D E

Intersection Summary

HCM Average Control Delay 27.5 HCM Level of Service C

HCM Volume to Capacity ratio 0.41

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 44.3% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 2 4 4 76 3 4 1 129 77 8 299 1

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 4 4 83 3 4 1 140 84 9 325 1

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 533 569 326 534 528 182 326 224

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 533 569 326 534 528 182 326 224

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 99 99 82 99 99 100 99

cM capacity (veh/h) 450 429 716 448 453 860 1234 1345

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 11 90 225 335

Volume Left 2 83 1 9

Volume Right 4 4 84 1

cSH 516 459 1234 1345

Volume to Capacity 0.02 0.20 0.00 0.01

Queue Length 95th (ft) 2 18 0 0

Control Delay (s) 12.1 14.8 0.0 0.3

Lane LOS B B A A

Approach Delay (s) 12.1 14.8 0.0 0.3

Approach LOS B B

Intersection Summary

Average Delay 2.4

Intersection Capacity Utilization 39.4% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 2 102 66 180 338 2

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 111 72 196 367 2

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 708 368 370

vC1, stage 1 conf vol 368

vC2, stage 2 conf vol 339

vCu, unblocked vol 708 368 370

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s) 5.4

tF (s) 3.5 3.3 2.2

p0 queue free % 100 84 94

cM capacity (veh/h) 571 677 1189

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 113 267 370

Volume Left 2 72 0

Volume Right 111 0 2

cSH 675 1189 1700

Volume to Capacity 0.17 0.06 0.22

Queue Length 95th (ft) 15 5 0

Control Delay (s) 11.4 2.6 0.0

Lane LOS B A

Approach Delay (s) 11.4 2.6 0.0

Approach LOS B

Intersection Summary

Average Delay 2.7

Intersection Capacity Utilization 47.5% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 8 395 167 60 207 9 97 6 49 16 2 3

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 9 429 182 65 225 10 105 7 53 17 2 3

Pedestrians 1 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 237 611 898 905 520 866 991 233

vC1, stage 1 conf vol 538 538 362 362

vC2, stage 2 conf vol 361 367 503 628

vCu, unblocked vol 237 611 898 905 520 866 991 233

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s) 6.1 5.5 6.1 5.5

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 99 93 76 99 90 95 99 100

cM capacity (veh/h) 1328 968 441 436 556 386 372 804

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 9 611 65 235 165 23

Volume Left 9 0 65 0 105 17

Volume Right 0 182 0 10 53 3

cSH 1328 1700 968 1700 472 415

Volume to Capacity 0.01 0.36 0.07 0.14 0.35 0.05

Queue Length 95th (ft) 0 0 5 0 39 4

Control Delay (s) 7.7 0.0 9.0 0.0 16.7 14.2

Lane LOS A A C B

Approach Delay (s) 0.1 2.0 16.7 14.2

Approach LOS C B

Intersection Summary

Average Delay 3.4

Intersection Capacity Utilization 53.5% ICU Level of Service A

Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 111 465 281 256 24 120

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 121 505 305 278 26 130

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 1257

pX, platoon unblocked

vC, conflicting volume 626 1264 373

vC1, stage 1 conf vol 373

vC2, stage 2 conf vol 890

vCu, unblocked vol 626 1264 373

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s) 5.4

tF (s) 2.2 3.5 3.3

p0 queue free % 68 90 81

cM capacity (veh/h) 956 259 673

Direction, Lane # EB 1 WB 1 WB 2 NB 1

Volume Total 626 305 278 157

Volume Left 0 305 0 26

Volume Right 505 0 0 130

cSH 1700 956 1700 531

Volume to Capacity 0.37 0.32 0.16 0.29

Queue Length 95th (ft) 0 35 0 31

Control Delay (s) 0.0 10.5 0.0 14.6

Lane LOS B B

Approach Delay (s) 0.0 5.5 14.6

Approach LOS B

Intersection Summary

Average Delay 4.0

Intersection Capacity Utilization 68.8% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 11 78 33 54 352 9

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 12 85 36 59 383 10

Pedestrians 2

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 95 174 67

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 95 174 67

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 99 53 99

cM capacity (veh/h) 1499 810 995

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 97 95 392

Volume Left 12 0 383

Volume Right 0 59 10

cSH 1499 1700 813

Volume to Capacity 0.01 0.06 0.48

Queue Length 95th (ft) 1 0 67

Control Delay (s) 1.0 0.0 13.5

Lane LOS A B

Approach Delay (s) 1.0 0.0 13.5

Approach LOS B

Intersection Summary

Average Delay 9.2

Intersection Capacity Utilization 38.1% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 32 84 68 130 442 123

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 35 91 74 141 480 134

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 836 547 480

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 836 547 480

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 89 83 93

cM capacity (veh/h) 314 537 1082

Direction, Lane # EB 1 EB 2 NB 1 SB 1

Volume Total 35 91 215 614

Volume Left 35 0 74 0

Volume Right 0 91 0 134

cSH 314 537 1082 1700

Volume to Capacity 0.11 0.17 0.07 0.36

Queue Length 95th (ft) 9 15 5 0

Control Delay (s) 17.9 13.1 3.4 0.0

Lane LOS C B A

Approach Delay (s) 14.4 3.4 0.0

Approach LOS B

Intersection Summary

Average Delay 2.7

Intersection Capacity Utilization 54.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 1 4 0 77 2 45 1 63 103 102 165 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 11 12 12 12 12 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 0.98 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.86 1.00 0.85 1.00

Flt Protected 0.99 0.95 1.00 1.00 1.00 0.98

Satd. Flow (prot) 1842 1707 1554 1861 1552 1823

Flt Permitted 0.98 0.75 1.00 1.00 1.00 0.85

Satd. Flow (perm) 1830 1356 1554 1854 1552 1570

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 1 4 0 84 2 49 1 68 112 111 179 1

RTOR Reduction (vph) 0 0 0 0 20 0 0 0 83 0 0 0

Lane Group Flow (vph) 0 5 0 84 31 0 0 69 29 0 291 0

Confl. Peds. (#/hr) 3 1 1 3 3 5 5 3

Confl. Bikes (#/hr) 1 2 5

Turn Type Perm Perm Perm Perm Perm

Protected Phases 2 2 5 5

Permitted Phases 2 2 5 5 5

Actuated Green, G (s) 38.2 38.2 38.2 16.8 16.8 16.8

Effective Green, g (s) 38.2 38.2 38.2 16.8 16.8 16.8

Actuated g/C Ratio 0.59 0.59 0.59 0.26 0.26 0.26

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1075 797 913 479 401 406

v/s Ratio Prot 0.02

v/s Ratio Perm 0.00 c0.06 0.04 0.02 c0.19

v/c Ratio 0.00 0.11 0.03 0.14 0.07 0.72

Uniform Delay, d1 5.5 5.9 5.6 18.6 18.2 21.9

Progression Factor 1.00 0.30 0.11 1.00 1.00 0.81

Incremental Delay, d2 0.0 0.3 0.1 0.1 0.0 4.7

Delay (s) 5.5 2.0 0.7 18.6 18.2 22.4

Level of Service A A A B B C

Approach Delay (s) 5.5 1.5 18.4 22.4

Approach LOS A A B C

Intersection Summary

HCM Average Control Delay 16.5 HCM Level of Service B

HCM Volume to Capacity ratio 0.29

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 49.0% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 23 467 32 100 459 122 23 95 115 319 269 38

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 11 12 11 12 11 10 11 12 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 0.91 0.91

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.94 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.97 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 0.99

Satd. Flow (prot) 1770 3379 1770 3279 1711 1739 1432 1610 3185

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 0.99

Satd. Flow (perm) 1770 3379 1770 3279 1711 1739 1432 1610 3185

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 25 508 35 109 499 133 25 103 125 347 292 41

RTOR Reduction (vph) 0 3 0 0 14 0 0 0 110 0 6 0

Lane Group Flow (vph) 25 540 0 109 618 0 25 103 15 222 452 0

Confl. Peds. (#/hr) 10 18 18 10 2 26 26 2

Confl. Bikes (#/hr) 1 3 1

Turn Type Prot Prot Split Perm Split

Protected Phases 5 2 1 6 4 4 3 3

Permitted Phases 4

Actuated Green, G (s) 3.6 57.8 12.3 66.5 16.0 16.0 16.0 23.9 23.9

Effective Green, g (s) 3.6 57.8 12.3 66.5 16.0 16.0 16.0 23.9 23.9

Actuated g/C Ratio 0.03 0.44 0.09 0.51 0.12 0.12 0.12 0.18 0.18

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 49 1502 167 1677 211 214 176 296 586

v/s Ratio Prot 0.01 0.16 c0.06 c0.19 0.01 c0.06 0.14 c0.14

v/s Ratio Perm 0.01

v/c Ratio 0.51 0.36 0.65 0.37 0.12 0.48 0.09 0.75 0.77

Uniform Delay, d1 62.3 23.9 56.8 19.1 50.7 53.1 50.5 50.2 50.5

Progression Factor 1.33 0.26 1.42 0.33 1.00 1.00 1.00 0.82 0.80

Incremental Delay, d2 3.6 0.7 4.7 0.4 0.1 0.6 0.1 8.2 5.1

Delay (s) 86.4 6.8 85.5 6.6 50.8 53.8 50.6 49.2 45.6

Level of Service F A F A D D D D D

Approach Delay (s) 10.3 18.2 51.9 46.8

Approach LOS B B D D

Intersection Summary

HCM Average Control Delay 28.7 HCM Level of Service C

HCM Volume to Capacity ratio 0.49

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 57.4% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 22 85 163 62 58 8 16 195 15 4 452 100

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 24 92 177 67 63 9 17 212 16 4 491 109

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 293 139 246 604

Volume Left (vph) 24 67 17 4

Volume Right (vph) 177 9 16 109

Hadj (s) -0.31 0.09 0.01 -0.07

Departure Headway (s) 6.6 7.5 6.7 5.9

Degree Utilization, x 0.54 0.29 0.46 0.99

Capacity (veh/h) 525 451 509 598

Control Delay (s) 17.1 13.5 15.3 59.1

Approach Delay (s) 17.1 13.5 15.3 59.1

Approach LOS C B C F

Intersection Summary

Delay 36.1

HCM Level of Service E

Intersection Capacity Utilization 62.3% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 10 199 490 103 190 45

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 11 216 533 112 207 49

Pedestrians 4 5 2

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1414 240 259

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1414 240 259

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 88 73 59

cM capacity (veh/h) 89 793 1301

Direction, Lane # EB 1 EB 2 NB 1 SB 1

Volume Total 11 216 645 255

Volume Left 11 0 533 0

Volume Right 0 216 0 49

cSH 89 793 1301 1700

Volume to Capacity 0.12 0.27 0.41 0.15

Queue Length 95th (ft) 10 28 51 0

Control Delay (s) 50.9 11.2 8.7 0.0

Lane LOS F B A

Approach Delay (s) 13.1 8.7 0.0

Approach LOS B

Intersection Summary

Average Delay 7.6

Intersection Capacity Utilization 60.3% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 24 60 17 6 70 290 21 241 11 108 217 45

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 26 65 18 7 76 315 23 262 12 117 236 49

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 110 83 315 297 402

Volume Left (vph) 26 7 0 23 117

Volume Right (vph) 18 0 315 12 49

Hadj (s) -0.02 0.07 -0.67 0.03 0.02

Departure Headway (s) 7.1 7.0 6.2 6.3 6.1

Degree Utilization, x 0.22 0.16 0.55 0.52 0.68

Capacity (veh/h) 418 479 534 529 556

Control Delay (s) 12.1 10.1 15.3 16.0 21.1

Approach Delay (s) 12.1 14.2 16.0 21.1

Approach LOS B B C C

Intersection Summary

Delay 16.7

HCM Level of Service C

Intersection Capacity Utilization 57.4% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 8 127 5 37 288 20 8 117 14 49 388 20

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 11 11 11 12 11 11 12 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98 1.00 1.00

Flpb, ped/bikes 0.99 1.00 0.97 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1757 1849 1662 1779 1766 1801 1502 1761 1785

Flt Permitted 0.36 1.00 0.67 1.00 0.46 1.00 1.00 0.68 1.00

Satd. Flow (perm) 663 1849 1165 1779 847 1801 1502 1252 1785

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 9 138 5 40 313 22 9 127 15 53 422 22

RTOR Reduction (vph) 0 2 0 0 4 0 0 0 6 0 2 0

Lane Group Flow (vph) 9 141 0 40 331 0 9 127 9 53 442 0

Confl. Peds. (#/hr) 7 18 18 7 2 5 5 2

Confl. Bikes (#/hr) 2 1

Turn Type Perm Perm Perm Perm Perm

Protected Phases 4 4 2 2

Permitted Phases 4 4 2 2 2

Actuated Green, G (s) 16.8 16.8 16.8 16.8 38.2 38.2 38.2 38.2 38.2

Effective Green, g (s) 16.8 16.8 16.8 16.8 38.2 38.2 38.2 38.2 38.2

Actuated g/C Ratio 0.26 0.26 0.26 0.26 0.59 0.59 0.59 0.59 0.59

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 171 478 301 460 498 1058 883 736 1049

v/s Ratio Prot 0.08 c0.19 0.07 c0.25

v/s Ratio Perm 0.01 0.03 0.01 0.01 0.04

v/c Ratio 0.05 0.29 0.13 0.72 0.02 0.12 0.01 0.07 0.42

Uniform Delay, d1 18.1 19.3 18.5 21.9 5.6 5.9 5.6 5.8 7.3

Progression Factor 1.00 1.00 0.69 0.77 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.1 0.1 3.7 0.1 0.2 0.0 0.2 1.2

Delay (s) 18.2 19.5 12.8 20.6 5.7 6.2 5.6 6.0 8.6

Level of Service B B B C A A A A A

Approach Delay (s) 19.4 19.8 6.1 8.3

Approach LOS B B A A

Intersection Summary

HCM Average Control Delay 13.1 HCM Level of Service B

HCM Volume to Capacity ratio 0.51

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 54.7% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 2 38 7 131 41 8 15 4 213 3 340 21

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00 1.00 0.95 0.95 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.86 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 0.97 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 1676 1425 1513 1552 1393 1590 1362 1354 1593 3185 1392

Flt Permitted 0.95 1.00 1.00 0.95 0.97 1.00 0.53 1.00 1.00 0.68 1.00 1.00

Satd. Flow (perm) 1593 1676 1425 1513 1552 1393 890 1362 1354 1135 3185 1392

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 2 41 8 142 45 9 16 4 232 3 370 23

RTOR Reduction (vph) 0 0 8 0 0 0 0 31 32 0 0 6

Lane Group Flow (vph) 2 41 0 92 95 9 16 87 86 3 370 17

Confl. Peds. (#/hr) 5 5 1 1

Turn Type Split Perm Split Free Perm Prot Perm Perm

Protected Phases 8 8 7 7 2 2 6

Permitted Phases 8 Free 2 6 6

Actuated Green, G (s) 7.9 7.9 7.9 12.4 12.4 130.0 94.7 94.7 94.7 94.7 94.7 94.7

Effective Green, g (s) 7.9 7.9 7.9 12.4 12.4 130.0 94.7 94.7 94.7 94.7 94.7 94.7

Actuated g/C Ratio 0.06 0.06 0.06 0.10 0.10 1.00 0.73 0.73 0.73 0.73 0.73 0.73

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.5 3.5 3.5 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 97 102 87 144 148 1393 648 992 986 827 2320 1014

v/s Ratio Prot 0.00 c0.02 0.06 c0.06 0.06 0.06 c0.12

v/s Ratio Perm 0.00 0.01 0.02 0.00 0.01

v/c Ratio 0.02 0.40 0.01 0.64 0.64 0.01 0.02 0.09 0.09 0.00 0.16 0.02

Uniform Delay, d1 57.4 58.8 57.4 56.6 56.7 0.0 4.9 5.1 5.1 4.8 5.4 4.9

Progression Factor 1.00 1.00 1.00 0.39 0.39 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 3.0 0.0 6.6 6.8 0.0 0.1 0.2 0.2 0.0 0.1 0.0

Delay (s) 57.5 61.8 57.4 28.5 29.1 0.0 5.0 5.3 5.3 4.8 5.6 4.9

Level of Service E E E C C A A A A A A A

Approach Delay (s) 61.0 27.5 5.3 5.5

Approach LOS E C A A

Intersection Summary

HCM Average Control Delay 13.4 HCM Level of Service B

HCM Volume to Capacity ratio 0.23

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 41.0% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 242 183 4 193 102 112 6 403 162 187 956 301

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.96 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 1856 1763 1863 1583 1769 3373 1769 3377

Flt Permitted 0.46 1.00 0.35 1.00 1.00 0.17 1.00 0.30 1.00

Satd. Flow (perm) 860 1856 649 1863 1583 319 3373 556 3377

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 263 199 4 210 111 122 7 438 176 203 1039 327

RTOR Reduction (vph) 0 1 0 0 0 108 0 33 0 0 19 0

Lane Group Flow (vph) 263 202 0 210 111 14 7 581 0 203 1347 0

Confl. Peds. (#/hr) 9 9 6 1 1 6

Turn Type pm+pt pm+pt Perm pm+pt pm+pt

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 8 2 6

Actuated Green, G (s) 37.0 18.2 31.2 15.3 15.3 54.5 53.5 82.4 76.9

Effective Green, g (s) 37.0 18.2 31.2 15.3 15.3 54.5 53.5 82.4 76.9

Actuated g/C Ratio 0.28 0.14 0.24 0.12 0.12 0.42 0.41 0.63 0.59

Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 1.0 3.0 1.0 3.0

Lane Grp Cap (vph) 376 260 292 219 186 145 1388 580 1998

v/s Ratio Prot c0.10 c0.11 0.09 0.06 0.00 0.17 c0.07 c0.40

v/s Ratio Perm 0.10 0.08 0.01 0.02 0.16

v/c Ratio 0.70 0.78 0.72 0.51 0.08 0.05 0.42 0.35 0.67

Uniform Delay, d1 39.2 53.9 42.8 53.8 51.1 22.2 27.2 11.3 18.0

Progression Factor 1.00 1.00 0.65 0.61 0.91 1.00 1.00 1.00 1.00

Incremental Delay, d2 4.5 12.5 6.6 0.6 0.1 0.1 0.9 1.7 1.8

Delay (s) 43.8 66.4 34.5 33.2 46.3 22.3 28.1 13.0 19.9

Level of Service D E C C D C C B B

Approach Delay (s) 53.6 37.4 28.1 19.0

Approach LOS D D C B

Intersection Summary

HCM Average Control Delay 28.7 HCM Level of Service C

HCM Volume to Capacity ratio 0.71

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 77.7% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 271 534 67 2 863 200 282 265 310 32 129 277

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.1 5.5 5.5 5.5 5.1 5.1 5.5 5.1 5.1 5.5

Lane Util. Factor 1.00 0.95 1.00 0.95 0.91 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 1.00 0.99 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 0.97 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 1.00 0.95 0.99 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3539 1534 3439 1610 3343 1560 1770 1863 1583

Flt Permitted 0.10 1.00 1.00 0.95 0.95 0.99 1.00 0.95 1.00 1.00

Satd. Flow (perm) 189 3539 1534 3283 1610 3343 1560 1770 1863 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 295 580 73 2 938 217 307 288 337 35 140 301

RTOR Reduction (vph) 0 0 30 0 16 0 0 0 137 0 0 181

Lane Group Flow (vph) 295 580 43 0 1141 0 193 402 200 35 140 120

Confl. Peds. (#/hr) 5 5 2 2

Turn Type pm+pt Perm Perm Split custom Split custom

Protected Phases 5 2 6 4 4 3 3

Permitted Phases 2 2 6 2 6

Actuated Green, G (s) 71.0 70.6 70.6 47.6 19.8 19.8 70.6 13.0 13.0 47.6

Effective Green, g (s) 71.0 70.6 70.6 47.6 19.8 19.8 70.6 13.0 13.0 47.6

Actuated g/C Ratio 0.60 0.59 0.59 0.40 0.17 0.17 0.59 0.11 0.11 0.40

Clearance Time (s) 5.1 5.5 5.5 5.5 5.1 5.1 5.5 5.1 5.1 5.5

Vehicle Extension (s) 3.0 3.5 3.5 3.0 3.0 3.0 3.5 3.0 3.0 3.0

Lane Grp Cap (vph) 350 2098 909 1312 268 556 925 193 203 633

v/s Ratio Prot c0.13 0.16 0.12 c0.12 0.02 c0.08

v/s Ratio Perm c0.37 0.03 0.35 0.13 0.08

v/c Ratio 0.84 0.28 0.05 0.87 0.72 0.72 0.22 0.18 0.69 0.19

Uniform Delay, d1 37.5 11.8 10.2 32.9 47.0 47.1 11.3 48.2 51.1 23.2

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 16.6 0.1 0.0 6.4 9.2 4.6 0.1 0.5 9.4 0.1

Delay (s) 54.1 11.9 10.2 39.3 56.2 51.7 11.5 48.7 60.5 23.4

Level of Service D B B D E D B D E C

Approach Delay (s) 24.9 39.3 38.1 36.1

Approach LOS C D D D

Intersection Summary

HCM Average Control Delay 34.7 HCM Level of Service C

HCM Volume to Capacity ratio 0.78

Actuated Cycle Length (s) 119.1 Sum of lost time (s) 15.3

Intersection Capacity Utilization 81.8% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Sign Control Stop Stop Stop

Volume (vph) 1 32 41 27 20 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 35 45 29 22 0

Direction, Lane # EB 1 NB 1 SB 1

Volume Total (vph) 36 74 22

Volume Left (vph) 1 45 0

Volume Right (vph) 35 0 0

Hadj (s) -0.54 0.15 0.03

Departure Headway (s) 3.6 4.1 4.1

Degree Utilization, x 0.04 0.09 0.02

Capacity (veh/h) 978 849 868

Control Delay (s) 6.7 7.5 7.2

Approach Delay (s) 6.7 7.5 7.2

Approach LOS A A A

Intersection Summary

Delay 7.2

HCM Level of Service A

Intersection Capacity Utilization 21.0% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 7 4 0 0 0 44 1 25 0 29 10 6

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 8 4 0 0 0 48 1 27 0 32 11 7

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 12 48 28 49

Volume Left (vph) 8 0 1 32

Volume Right (vph) 0 48 0 7

Hadj (s) 0.16 -0.57 0.04 0.08

Departure Headway (s) 4.3 3.5 4.1 4.1

Degree Utilization, x 0.01 0.05 0.03 0.06

Capacity (veh/h) 821 997 851 855

Control Delay (s) 7.3 6.7 7.2 7.4

Approach Delay (s) 7.3 6.7 7.2 7.4

Approach LOS A A A A

Intersection Summary

Delay 7.1

HCM Level of Service A

Intersection Capacity Utilization 23.2% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 0 2 2 0 7 0 67 0 23 36 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 0 2 2 0 8 0 73 0 25 39 0

Pedestrians 3

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 170 162 42 167 162 73 39 73

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 170 162 42 167 162 73 39 73

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 100 100 100 100 99 100 98

cM capacity (veh/h) 778 718 1026 783 718 989 1571 1527

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 3 10 73 64

Volume Left 1 2 0 25

Volume Right 2 8 0 0

cSH 927 935 1571 1527

Volume to Capacity 0.00 0.01 0.00 0.02

Queue Length 95th (ft) 0 1 0 1

Control Delay (s) 8.9 8.9 0.0 3.0

Lane LOS A A A

Approach Delay (s) 8.9 8.9 0.0 3.0

Approach LOS A A

Intersection Summary

Average Delay 2.0

Intersection Capacity Utilization 20.8% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 142 4 5 9 7 15 9 160 1 11 296 306

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 5.0 5.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.94 1.00 1.00 1.00 0.92

Flt Protected 0.95 0.99 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 1718 1756 3536 1770 3232

Flt Permitted 0.76 0.93 0.40 1.00 0.95 1.00

Satd. Flow (perm) 1418 1616 745 3536 1770 3232

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 154 4 5 10 8 16 10 174 1 12 322 333

RTOR Reduction (vph) 0 1 0 0 13 0 0 0 0 0 79 0

Lane Group Flow (vph) 0 162 0 0 21 0 10 175 0 12 576 0

Confl. Peds. (#/hr) 2 2 4 2 2 4

Turn Type Perm Perm Perm Prot

Protected Phases 8 8 6 5 5 6

Permitted Phases 8 8 6

Actuated Green, G (s) 22.0 22.0 86.2 86.2 8.8 99.0

Effective Green, g (s) 22.0 22.0 86.2 86.2 8.8 99.0

Actuated g/C Ratio 0.17 0.17 0.66 0.66 0.07 0.76

Clearance Time (s) 4.0 4.0 5.0 5.0 4.0

Vehicle Extension (s) 3.5 3.5 2.5 2.5 2.0

Lane Grp Cap (vph) 240 273 494 2345 120 2461

v/s Ratio Prot 0.05 0.01 c0.18

v/s Ratio Perm c0.11 0.01 0.01

v/c Ratio 0.68 0.08 0.02 0.07 0.10 0.23

Uniform Delay, d1 50.7 45.4 7.5 7.8 56.9 4.5

Progression Factor 1.00 1.00 0.83 0.82 1.34 0.30

Incremental Delay, d2 7.6 0.1 0.1 0.1 0.1 0.0

Delay (s) 58.3 45.6 6.3 6.5 76.4 1.4

Level of Service E D A A E A

Approach Delay (s) 58.3 45.6 6.4 2.7

Approach LOS E D A A

Intersection Summary

HCM Average Control Delay 13.4 HCM Level of Service B

HCM Volume to Capacity ratio 0.31

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 40.0% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 6 18 86 11 7 2 49 59 14 86 1

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 7 20 93 12 8 2 53 64 15 93 1

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 131

pX, platoon unblocked 0.99 0.99 0.99 0.99 0.99 0.99

vC, conflicting volume 228 246 95 238 215 85 95 117

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 215 233 95 225 202 71 95 103

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 99 98 87 98 99 100 99

cM capacity (veh/h) 712 652 961 696 679 982 1499 1473

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 26 113 120 110

Volume Left 0 93 2 15

Volume Right 20 8 64 1

cSH 859 708 1499 1473

Volume to Capacity 0.03 0.16 0.00 0.01

Queue Length 95th (ft) 2 14 0 1

Control Delay (s) 9.3 11.0 0.1 1.1

Lane LOS A B A A

Approach Delay (s) 9.3 11.0 0.1 1.1

Approach LOS A B

Intersection Summary

Average Delay 4.4

Intersection Capacity Utilization 31.1% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 11 4 4 3 4 10 14 71 6 8 46 24

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 12 4 4 3 4 11 15 77 7 9 50 26

Pedestrians 2

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 204 195 65 200 204 80 76 84

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 204 195 65 200 204 80 76 84

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 98 99 100 100 99 99 99 99

cM capacity (veh/h) 733 690 997 742 681 980 1523 1513

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 21 18 99 85

Volume Left 12 3 15 9

Volume Right 4 11 7 26

cSH 765 845 1523 1513

Volume to Capacity 0.03 0.02 0.01 0.01

Queue Length 95th (ft) 2 2 1 0

Control Delay (s) 9.8 9.4 1.2 0.8

Lane LOS A A A A

Approach Delay (s) 9.8 9.4 1.2 0.8

Approach LOS A A

Intersection Summary

Average Delay 2.5

Intersection Capacity Utilization 18.0% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 56 601 0 1 584 59 1 0 8 93 1 108

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.6 4.6 4.6 4.6 5.5 5.5 5.5

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.99 0.88 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1769 3539 1770 3484 1609 1768 1565

Flt Permitted 0.24 1.00 0.27 1.00 0.99 0.75 1.00

Satd. Flow (perm) 446 3539 504 3484 1599 1398 1565

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 61 653 0 1 635 64 1 0 9 101 1 117

RTOR Reduction (vph) 0 0 0 0 14 0 0 4 0 0 52 0

Lane Group Flow (vph) 61 653 0 1 685 0 0 6 0 101 66 0

Confl. Peds. (#/hr) 1 1 2 1 1 2

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 19.0 19.0 19.0 19.0 35.9 35.9 35.9

Effective Green, g (s) 19.0 19.0 19.0 19.0 35.9 35.9 35.9

Actuated g/C Ratio 0.29 0.29 0.29 0.29 0.55 0.55 0.55

Clearance Time (s) 4.6 4.6 4.6 4.6 5.5 5.5 5.5

Vehicle Extension (s) 3.5 3.5 3.5 3.5 4.0 4.0 4.0

Lane Grp Cap (vph) 130 1034 147 1018 883 772 864

v/s Ratio Prot 0.18 c0.20 0.04

v/s Ratio Perm 0.14 0.00 0.00 c0.07

v/c Ratio 0.47 0.63 0.01 0.67 0.01 0.13 0.08

Uniform Delay, d1 18.9 20.0 16.3 20.3 6.5 7.0 6.8

Progression Factor 0.84 0.83 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 2.4 1.0 0.0 1.8 0.0 0.4 0.2

Delay (s) 18.3 17.6 16.3 22.1 6.6 7.4 7.0

Level of Service B B B C A A A

Approach Delay (s) 17.7 22.1 6.6 7.2

Approach LOS B C A A

Intersection Summary

HCM Average Control Delay 18.1 HCM Level of Service B

HCM Volume to Capacity ratio 0.32

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.1

Intersection Capacity Utilization 57.9% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 34 390 146 142 444 82 129 198 79 192 362 27

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.96 1.00 0.98 1.00 0.96 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 3382 1770 3457 1770 3388 1770 3497

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1770 3382 1770 3457 1770 3388 1770 3497

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 37 424 159 154 483 89 140 215 86 209 393 29

RTOR Reduction (vph) 0 59 0 0 21 0 0 68 0 0 8 0

Lane Group Flow (vph) 37 524 0 154 551 0 140 233 0 209 414 0

Confl. Peds. (#/hr) 1 1 9 9

Turn Type Prot Prot Prot Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases

Actuated Green, G (s) 2.4 16.6 8.8 23.0 7.8 13.3 10.3 15.8

Effective Green, g (s) 2.4 16.6 8.8 23.0 7.8 13.3 10.3 15.8

Actuated g/C Ratio 0.04 0.26 0.14 0.35 0.12 0.20 0.16 0.24

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 65 864 240 1223 212 693 280 850

v/s Ratio Prot 0.02 c0.15 c0.09 0.16 0.08 0.07 c0.12 c0.12

v/s Ratio Perm

v/c Ratio 0.57 0.61 0.64 0.45 0.66 0.34 0.75 0.49

Uniform Delay, d1 30.8 21.3 26.6 16.1 27.3 22.1 26.1 21.1

Progression Factor 1.00 1.00 1.66 0.29 0.99 0.99 1.00 1.00

Incremental Delay, d2 10.9 1.2 5.3 0.2 7.5 1.3 10.3 2.0

Delay (s) 41.7 22.5 49.6 5.0 34.5 23.2 36.4 23.1

Level of Service D C D A C C D C

Approach Delay (s) 23.7 14.4 26.8 27.5

Approach LOS C B C C

Intersection Summary

HCM Average Control Delay 22.5 HCM Level of Service C

HCM Volume to Capacity ratio 0.57

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 57.2% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 0 0 412 0 0 0 0 0 1015 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3

Lane Util. Factor 0.95 0.95

Frt 1.00 1.00

Flt Protected 1.00 1.00

Satd. Flow (prot) 3539 3539

Flt Permitted 1.00 1.00

Satd. Flow (perm) 3539 3539

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 0 0 0 448 0 0 0 0 0 1103 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 0 0 0 448 0 0 0 0 0 1103 0

Turn Type

Protected Phases 6 4

Permitted Phases

Actuated Green, G (s) 63.4 56.0

Effective Green, g (s) 63.4 56.0

Actuated g/C Ratio 0.49 0.43

Clearance Time (s) 5.3 5.3

Vehicle Extension (s) 5.0 5.0

Lane Grp Cap (vph) 1726 1524

v/s Ratio Prot c0.13 c0.31

v/s Ratio Perm

v/c Ratio 0.26 0.72

Uniform Delay, d1 19.5 30.6

Progression Factor 0.55 1.00

Incremental Delay, d2 0.3 2.1

Delay (s) 11.1 32.7

Level of Service B C

Approach Delay (s) 0.0 11.1 0.0 32.7

Approach LOS A B A C

Intersection Summary

HCM Average Control Delay 26.5 HCM Level of Service C

HCM Volume to Capacity ratio 0.48

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 10.6

Intersection Capacity Utilization 47.0% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

36: 244th St SW (EB) & Edmonds Way (SB) 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 23 Synchro 7 -  Report

David Evans and Associates, Inc. Page 37

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 0 506 0 0 1034 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3

Lane Util. Factor 0.95 0.97

Frt 1.00 1.00

Flt Protected 1.00 0.95

Satd. Flow (prot) 3539 3433

Flt Permitted 1.00 0.95

Satd. Flow (perm) 3539 3433

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 550 0 0 1124 0

RTOR Reduction (vph) 0 0 0 0 158 0

Lane Group Flow (vph) 0 550 0 0 966 0

Turn Type

Protected Phases 2 4

Permitted Phases

Actuated Green, G (s) 69.4 50.0

Effective Green, g (s) 69.4 50.0

Actuated g/C Ratio 0.53 0.38

Clearance Time (s) 5.3 5.3

Vehicle Extension (s) 5.0 5.0

Lane Grp Cap (vph) 1889 1320

v/s Ratio Prot c0.16 c0.28

v/s Ratio Perm

v/c Ratio 0.29 0.73

Uniform Delay, d1 16.7 34.3

Progression Factor 0.66 0.05

Incremental Delay, d2 0.4 2.3

Delay (s) 11.4 4.2

Level of Service B A

Approach Delay (s) 11.4 0.0 4.2

Approach LOS B A A

Intersection Summary

HCM Average Control Delay 6.5 HCM Level of Service A

HCM Volume to Capacity ratio 0.48

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 10.6

Intersection Capacity Utilization 52.3% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 9 1402 132 147 751 50 26 47 158 180 282 45

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.6 5.3 4.6 5.3 4.6 5.0 5.0 4.6 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3486 1770 3501 1770 1803 1563 1770 1863 1561

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3486 1770 3501 1770 1803 1563 1770 1863 1561

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 10 1524 143 160 816 54 28 51 172 196 307 49

RTOR Reduction (vph) 0 5 0 0 3 0 0 0 78 0 0 25

Lane Group Flow (vph) 10 1662 0 160 867 0 28 51 94 196 307 24

Confl. Peds. (#/hr) 1 2 2 1 2 1 1 2

Bus Blockages (#/hr) 0 0 0 0 0 0 0 8 0 0 0 0

Turn Type Prot Prot Prot Perm Prot Perm

Protected Phases 5 2 1 6 3 8 7 4

Permitted Phases 8 4

Actuated Green, G (s) 1.4 56.7 20.5 75.8 3.2 20.9 20.9 12.4 30.1 30.1

Effective Green, g (s) 1.4 56.7 20.5 75.8 3.2 20.9 20.9 12.4 30.1 30.1

Actuated g/C Ratio 0.01 0.44 0.16 0.58 0.02 0.16 0.16 0.10 0.23 0.23

Clearance Time (s) 4.6 5.3 4.6 5.3 4.6 5.0 5.0 4.6 5.0 5.0

Vehicle Extension (s) 2.5 5.0 2.5 5.0 2.5 5.0 5.0 3.0 5.0 5.0

Lane Grp Cap (vph) 19 1520 279 2041 44 290 251 169 431 361

v/s Ratio Prot 0.01 c0.48 c0.09 0.25 0.02 0.03 c0.11 c0.16

v/s Ratio Perm 0.06 0.02

v/c Ratio 0.53 1.09 0.57 0.42 0.64 0.18 0.37 1.16 0.71 0.07

Uniform Delay, d1 64.0 36.6 50.7 15.0 62.8 47.1 48.7 58.8 46.0 39.0

Progression Factor 1.22 0.68 0.90 0.80 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 17.1 52.2 2.2 0.6 23.4 0.6 2.0 118.7 6.8 0.2

Delay (s) 95.3 77.0 48.1 12.7 86.2 47.7 50.7 177.5 52.7 39.1

Level of Service F E D B F D D F D D

Approach Delay (s) 77.1 18.2 54.0 95.8

Approach LOS E B D F

Intersection Summary

HCM Average Control Delay 61.1 HCM Level of Service E

HCM Volume to Capacity ratio 0.91

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 14.5

Intersection Capacity Utilization 85.4% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 0 1086 861 0 282 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3 5.0

Lane Util. Factor 0.95 0.95 0.97

Frpb, ped/bikes 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 1.00 1.00

Flt Protected 1.00 1.00 0.95

Satd. Flow (prot) 3539 3539 3433

Flt Permitted 1.00 1.00 0.95

Satd. Flow (perm) 3539 3539 3433

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 1180 936 0 307 0

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 0 1180 936 0 307 0

Confl. Peds. (#/hr) 1

Turn Type

Protected Phases 2 6 4

Permitted Phases

Actuated Green, G (s) 43.5 43.5 11.2

Effective Green, g (s) 43.5 43.5 11.2

Actuated g/C Ratio 0.67 0.67 0.17

Clearance Time (s) 5.3 5.3 5.0

Vehicle Extension (s) 5.0 5.0 3.0

Lane Grp Cap (vph) 2368 2368 592

v/s Ratio Prot c0.33 0.26 c0.09

v/s Ratio Perm

v/c Ratio 0.50 0.40 0.52

Uniform Delay, d1 5.3 4.8 24.4

Progression Factor 0.70 1.00 1.00

Incremental Delay, d2 0.1 0.5 0.8

Delay (s) 3.8 5.3 25.2

Level of Service A A C

Approach Delay (s) 3.8 5.3 25.2

Approach LOS A A C

Intersection Summary

HCM Average Control Delay 7.1 HCM Level of Service A

HCM Volume to Capacity ratio 0.50

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.3

Intersection Capacity Utilization 46.6% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 30 52 12 581 1698 41

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 33 57 13 632 1846 45

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 2188 923 1890

vC1, stage 1 conf vol 1846

vC2, stage 2 conf vol 342

vCu, unblocked vol 2188 923 1890

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s) 5.8

tF (s) 3.5 3.3 2.2

p0 queue free % 70 79 96

cM capacity (veh/h) 107 272 312

Direction, Lane # EB 1 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3

Volume Total 89 13 316 316 923 923 45

Volume Left 33 13 0 0 0 0 0

Volume Right 57 0 0 0 0 0 45

cSH 174 312 1700 1700 1700 1700 1700

Volume to Capacity 0.51 0.04 0.19 0.19 0.54 0.54 0.03

Queue Length 95th (ft) 64 3 0 0 0 0 0

Control Delay (s) 45.6 17.0 0.0 0.0 0.0 0.0 0.0

Lane LOS E C

Approach Delay (s) 45.6 0.3 0.0

Approach LOS E

Intersection Summary

Average Delay 1.6

Intersection Capacity Utilization 58.5% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 126 337 72 178 130 75 15 344 109 125 1349 167

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 11 11 11 11 11 11 13 15 11 13

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 0.97 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3432 1711 3421 1508 1711 3421 1590 1947 3421 1585

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3432 1711 3421 1508 1711 3421 1590 1947 3421 1585

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 137 366 78 193 141 82 16 374 118 136 1466 182

RTOR Reduction (vph) 0 15 0 0 0 68 0 0 64 0 0 38

Lane Group Flow (vph) 137 429 0 193 141 14 16 374 54 136 1466 144

Confl. Peds. (#/hr) 2 9 9 2 12 12 12 12

Turn Type Prot Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 13.8 20.6 15.0 21.8 21.8 2.8 59.1 59.1 13.3 69.6 69.6

Effective Green, g (s) 13.8 20.6 15.0 21.8 21.8 2.8 59.1 59.1 13.3 69.6 69.6

Actuated g/C Ratio 0.11 0.16 0.12 0.17 0.17 0.02 0.45 0.45 0.10 0.54 0.54

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 3.0 2.0 2.0 2.5 3.5 3.5 2.5 3.5 3.5

Lane Grp Cap (vph) 188 544 197 574 253 37 1555 723 199 1832 849

v/s Ratio Prot 0.08 c0.12 c0.11 0.04 0.01 0.11 c0.07 c0.43

v/s Ratio Perm 0.01 0.03 0.09

v/c Ratio 0.73 0.79 0.98 0.25 0.05 0.43 0.24 0.07 0.68 0.80 0.17

Uniform Delay, d1 56.3 52.6 57.3 47.0 45.4 62.8 21.7 20.0 56.3 24.5 15.4

Progression Factor 1.00 0.99 0.64 0.80 2.20 1.03 0.79 0.41 1.00 1.00 1.00

Incremental Delay, d2 11.3 6.9 57.1 0.1 0.0 5.7 0.4 0.2 8.5 3.8 0.4

Delay (s) 67.6 59.1 93.8 37.8 99.8 70.2 17.5 8.5 64.9 28.3 15.9

Level of Service E E F D F E B A E C B

Approach Delay (s) 61.1 76.0 17.1 29.8

Approach LOS E E B C

Intersection Summary

HCM Average Control Delay 39.2 HCM Level of Service D

HCM Volume to Capacity ratio 0.84

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 22.0

Intersection Capacity Utilization 84.6% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR WBR2 NBL2 NBL NBT NBR SBL

Lane Configurations

Volume (vph) 68 329 197 111 179 35 18 91 30 397 43 50

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00

Frt 1.00 1.00 0.85 1.00 0.97 1.00 1.00 0.85 1.00

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Satd. Flow (prot) 1593 3185 1425 1593 3076 1593 3185 1425 1593

Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Satd. Flow (perm) 1593 3185 1425 1593 3076 1593 3185 1425 1593

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 74 358 214 121 195 38 20 99 33 432 47 54

RTOR Reduction (vph) 0 0 130 0 5 0 0 0 0 0 22 0

Lane Group Flow (vph) 74 358 84 121 248 0 0 0 132 432 25 54

Turn Type Prot Perm Prot Prot Prot Perm Prot

Protected Phases 7 4 3 8 5 5 2 1

Permitted Phases 4 2

Actuated Green, G (s) 8.6 23.3 23.3 9.0 23.7 10.0 68.5 68.5 7.2

Effective Green, g (s) 8.6 23.3 23.3 9.0 23.7 10.0 68.5 68.5 7.2

Actuated g/C Ratio 0.07 0.18 0.18 0.07 0.18 0.08 0.53 0.53 0.06

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 2.0 6.0 6.0 2.0

Lane Grp Cap (vph) 105 571 255 110 561 123 1678 751 88

v/s Ratio Prot 0.05 c0.11 c0.08 0.08 c0.08 c0.14 0.03

v/s Ratio Perm 0.06 0.02

v/c Ratio 0.70 0.63 0.33 1.10 0.44 1.07 0.26 0.03 0.61

Uniform Delay, d1 59.5 49.3 46.5 60.5 47.3 60.0 16.8 14.8 60.0

Progression Factor 0.97 0.80 0.75 0.93 0.94 0.63 0.88 1.74 1.16

Incremental Delay, d2 19.1 2.1 0.8 114.4 0.5 100.3 0.4 0.1 6.7

Delay (s) 76.8 41.6 35.4 171.0 45.2 138.2 15.2 25.8 76.4

Level of Service E D D F D F B C E

Approach Delay (s) 43.6 85.9 42.6

Approach LOS D F D

Intersection Summary

HCM Average Control Delay 46.8 HCM Level of Service D

HCM Volume to Capacity ratio 0.97

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 27.0

Intersection Capacity Utilization 87.7% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBT SBR SBR2 SER2

Lane Configurations

Volume (vph) 1465 73 7 0

Ideal Flow (vphpl) 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0

Lane Util. Factor 0.95 1.00

Frt 1.00 0.85

Flt Protected 1.00 1.00

Satd. Flow (prot) 3185 1425

Flt Permitted 1.00 1.00

Satd. Flow (perm) 3185 1425

Peak-hour factor, PHF 0.92 0.92 0.92 0.92

Adj. Flow (vph) 1592 79 8 0

RTOR Reduction (vph) 0 2 0 0

Lane Group Flow (vph) 1592 85 0 0

Turn Type Prot custom

Protected Phases 6 6

Permitted Phases 4

Actuated Green, G (s) 65.7 65.7

Effective Green, g (s) 65.7 65.7

Actuated g/C Ratio 0.51 0.51

Clearance Time (s) 5.0 5.0

Vehicle Extension (s) 4.0 4.0

Lane Grp Cap (vph) 1610 720

v/s Ratio Prot c0.50 0.06

v/s Ratio Perm

v/c Ratio 0.99 0.12

Uniform Delay, d1 31.8 16.9

Progression Factor 0.77 0.55

Incremental Delay, d2 17.3 0.3

Delay (s) 41.6 9.6

Level of Service D A

Approach Delay (s) 41.1

Approach LOS D

Intersection Summary



HCM Signalized Intersection Capacity Analysis

42: N 175th St & SR 99 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 23 Synchro 7 -  Report

David Evans and Associates, Inc. Page 44

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 33 263 58 349 205 106 15 485 122 187 1469 35

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 6.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 0.97 0.95 1.00 1.00 0.95 1.00 0.97 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.97 1.00 1.00 0.98 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 2977 3090 3079 1388 1593 3079 1397 3090 3079 1403

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1593 2977 3090 3079 1388 1593 3079 1397 3090 3079 1403

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 36 286 63 379 223 115 16 527 133 203 1597 38

RTOR Reduction (vph) 0 16 0 0 0 87 0 0 58 0 0 18

Lane Group Flow (vph) 36 333 0 379 223 28 16 527 75 203 1597 20

Confl. Peds. (#/hr) 12 18 18 12 2 9 9 2

Turn Type Prot Prot Perm Prot pm+ov Prot Perm

Protected Phases 7 4 3 8 5 2 3 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 4.2 23.1 13.0 31.9 31.9 2.4 60.0 73.0 11.9 69.5 69.5

Effective Green, g (s) 4.2 23.1 13.0 31.9 31.9 2.4 60.0 73.0 11.9 69.5 69.5

Actuated g/C Ratio 0.03 0.18 0.10 0.25 0.25 0.02 0.46 0.56 0.09 0.53 0.53

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 6.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.5 3.5 3.5 1.5 4.0 3.5 1.5 4.0 4.0

Lane Grp Cap (vph) 51 529 309 756 341 29 1421 784 283 1646 750

v/s Ratio Prot 0.02 c0.11 c0.12 0.07 0.01 0.17 0.01 c0.07 c0.52

v/s Ratio Perm 0.02 0.04 0.01

v/c Ratio 0.71 0.63 1.23 0.29 0.08 0.55 0.37 0.10 0.72 0.97 0.03

Uniform Delay, d1 62.3 49.5 58.5 39.9 37.8 63.3 22.7 13.2 57.4 29.2 14.3

Progression Factor 1.06 0.96 0.68 0.77 1.12 1.06 1.40 3.02 1.32 0.33 0.08

Incremental Delay, d2 35.8 2.4 127.0 0.3 0.1 12.0 0.7 0.1 2.5 7.7 0.0

Delay (s) 101.6 49.9 166.7 31.1 42.4 79.0 32.6 39.9 78.4 17.4 1.1

Level of Service F D F C D E C D E B A

Approach Delay (s) 54.7 104.6 35.2 23.8

Approach LOS D F D C

Intersection Summary

HCM Average Control Delay 45.2 HCM Level of Service D

HCM Volume to Capacity ratio 0.94

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 22.0

Intersection Capacity Utilization 95.7% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 89 26 135 12 49 4 171 587 6 10 1679 254

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 4.0 6.0 4.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 0.97 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.98 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.87 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1588 1395 1590 1601 3090 3079 1355 1593 3079 1395

Flt Permitted 0.56 1.00 0.42 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 932 1395 707 1601 3090 3079 1355 1593 3079 1395

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 97 28 147 13 53 4 186 638 7 11 1825 276

RTOR Reduction (vph) 0 124 0 0 3 0 0 0 2 0 0 69

Lane Group Flow (vph) 97 51 0 13 54 0 186 638 5 11 1825 207

Confl. Peds. (#/hr) 5 5 5 5 4 6 6 4

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 17.9 13.3 11.9 10.3 7.0 92.5 92.5 2.6 88.1 88.1

Effective Green, g (s) 17.9 13.3 11.9 10.3 7.0 92.5 92.5 2.6 88.1 88.1

Actuated g/C Ratio 0.14 0.10 0.09 0.08 0.05 0.71 0.71 0.02 0.68 0.68

Clearance Time (s) 4.0 6.0 4.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 2.0 3.0 2.0 2.0 3.0 3.0 2.0 3.0 3.0

Lane Grp Cap (vph) 152 143 76 127 166 2191 964 32 2087 945

v/s Ratio Prot c0.02 0.04 0.00 0.03 c0.06 c0.21 0.01 c0.59

v/s Ratio Perm c0.07 0.01 0.00 0.15

v/c Ratio 0.64 0.36 0.17 0.43 1.12 0.29 0.01 0.34 0.87 0.22

Uniform Delay, d1 52.7 54.4 54.1 57.0 61.5 6.8 5.4 62.9 16.6 7.9

Progression Factor 1.14 1.64 1.00 1.00 0.94 0.91 1.00 1.27 0.29 0.07

Incremental Delay, d2 8.5 0.6 1.1 0.8 103.9 0.3 0.0 1.5 3.7 0.4

Delay (s) 68.6 89.7 55.2 57.9 161.8 6.5 5.5 81.2 8.5 0.9

Level of Service E F E E F A A F A A

Approach Delay (s) 82.2 57.4 41.3 7.9

Approach LOS F E D A

Intersection Summary

HCM Average Control Delay 23.6 HCM Level of Service C

HCM Volume to Capacity ratio 0.88

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 23.0

Intersection Capacity Utilization 84.4% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 154 121 31 138 167 152 17 463 55 100 1314 5

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.97 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 0.98 1.00 1.00 0.97 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 3090 1676 1402 1593 3185 1403 1593 3185 1385 1593 3185 1399

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 3090 1676 1402 1593 3185 1403 1593 3185 1385 1593 3185 1399

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 167 132 34 150 182 165 18 503 60 109 1428 5

RTOR Reduction (vph) 0 0 30 0 0 143 0 0 28 0 0 2

Lane Group Flow (vph) 167 132 4 150 182 22 18 503 32 109 1428 3

Confl. Peds. (#/hr) 3 3 3 3 4 3 3 4

Turn Type Prot Perm Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 10.1 14.6 14.6 13.0 17.5 17.5 2.4 69.5 69.5 12.9 80.0 80.0

Effective Green, g (s) 10.1 14.6 14.6 13.0 17.5 17.5 2.4 69.5 69.5 12.9 80.0 80.0

Actuated g/C Ratio 0.08 0.11 0.11 0.10 0.13 0.13 0.02 0.53 0.53 0.10 0.62 0.62

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 3.0 3.0 2.0 3.0 3.0

Lane Grp Cap (vph) 240 188 157 159 429 189 29 1703 740 158 1960 861

v/s Ratio Prot 0.05 c0.08 c0.09 c0.06 0.01 0.16 c0.07 c0.45

v/s Ratio Perm 0.00 0.02 0.02 0.00

v/c Ratio 0.70 0.70 0.02 0.94 0.42 0.12 0.62 0.30 0.04 0.69 0.73 0.00

Uniform Delay, d1 58.5 55.6 51.4 58.1 51.6 49.5 63.3 16.7 14.4 56.6 17.4 9.6

Progression Factor 1.07 0.90 0.79 1.00 1.00 1.00 1.38 0.21 0.00 1.21 0.25 0.09

Incremental Delay, d2 6.9 9.3 0.0 54.0 0.2 0.1 24.4 0.4 0.1 5.5 1.4 0.0

Delay (s) 69.6 59.4 40.6 112.1 51.9 49.6 111.9 3.8 0.1 73.9 5.7 0.8

Level of Service E E D F D D F A A E A A

Approach Delay (s) 62.6 69.3 6.8 10.5

Approach LOS E E A B

Intersection Summary

HCM Average Control Delay 25.6 HCM Level of Service C

HCM Volume to Capacity ratio 0.80

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 25.0

Intersection Capacity Utilization 78.4% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 55 487 57 226 358 145 45 403 150 300 1138 54

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.98 1.00 1.00 0.97 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3469 1770 3539 1552 1770 3539 1534 1770 3539 1530

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3469 1770 3539 1552 1770 3539 1534 1770 3539 1530

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 60 529 62 246 389 158 49 438 163 326 1237 59

RTOR Reduction (vph) 0 7 0 0 0 109 0 0 120 0 0 32

Lane Group Flow (vph) 60 584 0 246 389 49 49 438 43 326 1237 27

Confl. Peds. (#/hr) 6 19 19 6 12 13 13 12

Turn Type Prot Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 7.6 26.0 21.6 40.0 40.0 5.6 34.3 34.3 28.1 56.8 56.8

Effective Green, g (s) 7.6 26.0 21.6 40.0 40.0 5.6 34.3 34.3 28.1 56.8 56.8

Actuated g/C Ratio 0.06 0.20 0.17 0.31 0.31 0.04 0.26 0.26 0.22 0.44 0.44

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 4.0 2.0 2.0 2.0 6.0 6.0 5.0 6.0 6.0

Lane Grp Cap (vph) 103 694 294 1089 478 76 934 405 383 1546 668

v/s Ratio Prot 0.03 c0.17 c0.14 0.11 0.03 0.12 c0.18 c0.35

v/s Ratio Perm 0.03 0.03 0.02

v/c Ratio 0.58 0.84 0.84 0.36 0.10 0.64 0.47 0.11 0.85 0.80 0.04

Uniform Delay, d1 59.7 50.0 52.5 35.0 32.2 61.2 40.2 36.2 48.9 31.7 21.0

Progression Factor 1.01 0.92 1.00 1.00 1.00 1.07 0.70 0.27 0.82 0.77 0.77

Incremental Delay, d2 7.6 8.5 19.0 0.1 0.0 12.8 1.6 0.5 13.1 3.1 0.1

Delay (s) 68.0 54.7 71.5 35.1 32.2 78.2 29.7 10.2 53.1 27.4 16.2

Level of Service E D E D C E C B D C B

Approach Delay (s) 55.9 45.8 28.5 32.2

Approach LOS E D C C

Intersection Summary

HCM Average Control Delay 38.6 HCM Level of Service D

HCM Volume to Capacity ratio 0.81

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 85.9% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 72 469 75 174 314 69 32 417 137 106 1194 73

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.98 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.97 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1770 3454 1770 3399 1770 3539 1557 1770 3500

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1770 3454 1770 3399 1770 3539 1557 1770 3500

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 78 510 82 189 341 75 35 453 149 115 1298 79

RTOR Reduction (vph) 0 10 0 0 15 0 0 0 84 0 3 0

Lane Group Flow (vph) 78 582 0 189 401 0 35 453 65 115 1374 0

Confl. Peds. (#/hr) 25 5 5 25 14 2 2 14

Turn Type Prot Prot Prot Perm Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 2

Actuated Green, G (s) 8.9 26.6 17.9 35.6 4.1 56.4 56.4 13.1 65.4

Effective Green, g (s) 8.9 26.6 17.9 35.6 4.1 56.4 56.4 13.1 65.4

Actuated g/C Ratio 0.07 0.20 0.14 0.27 0.03 0.43 0.43 0.10 0.50

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 121 707 244 931 56 1535 675 178 1761

v/s Ratio Prot 0.04 c0.17 c0.11 0.12 0.02 0.13 c0.06 c0.39

v/s Ratio Perm 0.04

v/c Ratio 0.64 0.82 0.77 0.43 0.62 0.30 0.10 0.65 0.78

Uniform Delay, d1 59.0 49.5 54.1 38.9 62.2 23.9 21.7 56.2 26.4

Progression Factor 1.00 1.00 1.10 1.07 1.00 1.00 1.00 1.10 0.53

Incremental Delay, d2 11.2 7.7 13.3 0.3 19.8 0.5 0.3 4.8 2.1

Delay (s) 70.2 57.2 72.5 41.8 81.9 24.4 22.0 66.9 16.1

Level of Service E E E D F C C E B

Approach Delay (s) 58.7 51.4 27.0 20.0

Approach LOS E D C C

Intersection Summary

HCM Average Control Delay 34.5 HCM Level of Service C

HCM Volume to Capacity ratio 0.79

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 77.1% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 436 530 256 569 0 0 0 0 85 2 343

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 11 11 12 12 12 12 12 11 12

Total Lost time (s) 5.0 5.0 4.6 5.0 5.0 5.0

Lane Util. Factor 0.91 1.00 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 0.97 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 4916 1535 1711 3421 1717 1583

Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 4916 1535 1711 3421 1717 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 474 576 278 618 0 0 0 0 92 2 373

RTOR Reduction (vph) 0 0 336 0 0 0 0 0 0 0 0 275

Lane Group Flow (vph) 0 474 240 278 618 0 0 0 0 0 94 98

Confl. Peds. (#/hr) 5 4

Turn Type Perm Prot Perm Perm

Protected Phases 2 1 6 4

Permitted Phases 2 4 4

Actuated Green, G (s) 54.2 54.2 27.0 27.8 34.2 34.2

Effective Green, g (s) 54.2 54.2 27.0 27.8 34.2 34.2

Actuated g/C Ratio 0.42 0.42 0.21 0.21 0.26 0.26

Clearance Time (s) 5.0 5.0 4.6 5.0 5.0 5.0

Vehicle Extension (s) 4.0 4.0 4.5 4.0 5.0 5.0

Lane Grp Cap (vph) 2050 640 355 732 452 416

v/s Ratio Prot 0.10 0.16 c0.18

v/s Ratio Perm c0.16 0.05 c0.06

v/c Ratio 0.23 0.38 0.78 0.84 0.21 0.24

Uniform Delay, d1 24.5 26.2 48.7 49.0 37.3 37.6

Progression Factor 1.03 2.78 0.45 0.47 1.00 1.00

Incremental Delay, d2 0.2 1.6 7.8 6.0 0.5 0.6

Delay (s) 25.5 74.4 29.9 28.9 37.8 38.2

Level of Service C E C C D D

Approach Delay (s) 52.3 29.2 0.0 38.2

Approach LOS D C A D

Intersection Summary

HCM Average Control Delay 41.0 HCM Level of Service D

HCM Volume to Capacity ratio 0.43

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 94.6% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 209 411 51 0 286 103 284 115 217 108 212 31

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 0.95 0.95 1.00 0.91 0.91 0.91 0.91

Frpb, ped/bikes 1.00 1.00 0.99 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.99 1.00 0.85 1.00 0.92 1.00 0.98

Flt Protected 0.98 1.00 1.00 0.95 0.99 0.95 1.00

Satd. Flow (prot) 3440 3539 1561 1610 3067 1610 3314

Flt Permitted 0.74 1.00 1.00 0.95 0.99 0.95 1.00

Satd. Flow (perm) 2597 3539 1561 1610 3067 1610 3314

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 227 447 55 0 311 112 309 125 236 117 230 34

RTOR Reduction (vph) 0 9 0 0 0 76 0 178 0 0 16 0

Lane Group Flow (vph) 0 720 0 0 311 36 232 260 0 105 260 0

Confl. Peds. (#/hr) 2 2 2 2 2 1 1 2

Turn Type Perm Perm Split Split

Protected Phases 4 8 2 2 6 6

Permitted Phases 4 8

Actuated Green, G (s) 21.0 21.0 21.0 16.0 16.0 16.0 16.0

Effective Green, g (s) 21.0 21.0 21.0 16.0 16.0 16.0 16.0

Actuated g/C Ratio 0.32 0.32 0.32 0.25 0.25 0.25 0.25

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 839 1143 504 396 755 396 816

v/s Ratio Prot 0.09 c0.14 0.08 0.07 c0.08

v/s Ratio Perm c0.28 0.02

v/c Ratio 0.86 0.27 0.07 0.59 0.34 0.27 0.32

Uniform Delay, d1 20.6 16.3 15.2 21.6 20.2 19.8 20.0

Progression Factor 0.94 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 8.6 0.6 0.3 6.2 1.2 1.6 1.0

Delay (s) 27.9 16.9 15.5 27.8 21.4 21.4 21.1

Level of Service C B B C C C C

Approach Delay (s) 27.9 16.5 23.6 21.2

Approach LOS C B C C

Intersection Summary

HCM Average Control Delay 23.3 HCM Level of Service C

HCM Volume to Capacity ratio 0.61

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 72.4% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 17 7 124 3 9 1 71 182 0 3 304 31

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 18 8 135 3 10 1 77 198 0 3 330 34

Pedestrians 3 2 15

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 715 711 365 862 728 200 367 200

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 715 711 365 862 728 200 367 200

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 94 98 80 98 97 100 94 100

cM capacity (veh/h) 318 333 670 202 325 840 1188 1370

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 161 14 275 367

Volume Left 18 3 77 3

Volume Right 135 1 0 34

cSH 570 297 1188 1370

Volume to Capacity 0.28 0.05 0.06 0.00

Queue Length 95th (ft) 29 4 5 0

Control Delay (s) 13.8 17.7 2.7 0.1

Lane LOS B C A A

Approach Delay (s) 13.8 17.7 2.7 0.1

Approach LOS B C

Intersection Summary

Average Delay 4.0

Intersection Capacity Utilization 53.8% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 10 4 60 7 22 2 81 67 32 191 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 11 4 65 8 24 2 88 73 35 208 0

Pedestrians 6 1 2

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 1 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 442 449 214 417 413 127 214 162

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 442 449 214 417 413 127 214 162

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 98 99 87 99 97 100 98

cM capacity (veh/h) 491 489 822 521 512 920 1350 1416

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 16 97 163 242

Volume Left 1 65 2 35

Volume Right 4 24 73 0

cSH 548 583 1350 1416

Volume to Capacity 0.03 0.17 0.00 0.02

Queue Length 95th (ft) 2 15 0 2

Control Delay (s) 11.8 12.4 0.1 1.3

Lane LOS B B A A

Approach Delay (s) 11.8 12.4 0.1 1.3

Approach LOS B B

Intersection Summary

Average Delay 3.3

Intersection Capacity Utilization 42.6% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 7 74 23 12 32 11 26 75 29 15 228 23

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 8 80 25 13 35 12 28 82 32 16 248 25

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 113 60 141 289

Volume Left (vph) 8 13 28 16

Volume Right (vph) 25 12 32 25

Hadj (s) -0.09 -0.04 -0.06 -0.01

Departure Headway (s) 4.9 5.0 4.6 4.5

Degree Utilization, x 0.15 0.08 0.18 0.36

Capacity (veh/h) 667 642 736 763

Control Delay (s) 8.8 8.5 8.7 10.1

Approach Delay (s) 8.8 8.5 8.7 10.1

Approach LOS A A A B

Intersection Summary

Delay 9.3

HCM Level of Service A

Intersection Capacity Utilization 29.1% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 44 134 32 71 48 30 17 433 51 48 1642 42

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.98 1.00 1.00 0.91

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.94 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1760 1742 1765 1680 1770 3421 1547 1770 3421 1446

Flt Permitted 0.56 1.00 0.47 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1031 1742 868 1680 1770 3421 1547 1770 3421 1446

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 48 146 35 77 52 33 18 471 55 52 1785 46

RTOR Reduction (vph) 0 8 0 0 19 0 0 0 21 0 0 16

Lane Group Flow (vph) 48 173 0 77 66 0 18 471 34 52 1785 30

Confl. Peds. (#/hr) 9 6 6 9 21 1 1 21

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 26.7 18.7 20.3 15.5 2.4 79.4 79.4 7.1 84.1 84.1

Effective Green, g (s) 26.7 18.7 20.3 15.5 2.4 79.4 79.4 7.1 84.1 84.1

Actuated g/C Ratio 0.21 0.14 0.16 0.12 0.02 0.61 0.61 0.05 0.65 0.65

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 3.5 3.0 3.5 2.0 4.0 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 257 251 169 200 33 2089 945 97 2213 935

v/s Ratio Prot 0.01 c0.10 c0.02 0.04 0.01 0.14 c0.03 c0.52

v/s Ratio Perm 0.03 0.05 0.02 0.02

v/c Ratio 0.19 0.69 0.46 0.33 0.55 0.23 0.04 0.54 0.81 0.03

Uniform Delay, d1 42.3 52.9 48.6 52.5 63.3 11.4 10.1 59.8 16.9 8.3

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.23 0.32 0.15

Incremental Delay, d2 0.1 8.2 1.9 1.1 9.5 0.3 0.1 4.8 2.2 0.0

Delay (s) 42.4 61.1 50.6 53.6 72.8 11.7 10.1 78.5 7.7 1.3

Level of Service D E D D E B B E A A

Approach Delay (s) 57.2 52.2 13.5 9.5

Approach LOS E D B A

Intersection Summary

HCM Average Control Delay 16.6 HCM Level of Service B

HCM Volume to Capacity ratio 0.78

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 76.6% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 0 3 42 0 35 0 171 108 59 384 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 0 3 46 0 38 0 186 117 64 417 0

Pedestrians 4 4

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 832 853 425 797 794 245 421 303

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 832 853 425 797 794 245 421 303

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 100 99 84 100 95 100 95

cM capacity (veh/h) 262 280 625 289 303 794 1134 1258

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 4 84 303 482

Volume Left 1 46 0 64

Volume Right 3 38 117 0

cSH 464 407 1134 1258

Volume to Capacity 0.01 0.21 0.00 0.05

Queue Length 95th (ft) 1 19 0 4

Control Delay (s) 12.8 16.1 0.0 1.5

Lane LOS B C A

Approach Delay (s) 12.8 16.1 0.0 1.5

Approach LOS B C

Intersection Summary

Average Delay 2.5

Intersection Capacity Utilization 57.9% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

54: NW 195th St & 3rd Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 23 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 43 94 52 47 48 28 20 113 22 90 217 21

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 47 102 57 51 52 30 22 123 24 98 236 23

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 205 134 168 357

Volume Left (vph) 47 51 22 98

Volume Right (vph) 57 30 24 23

Hadj (s) -0.09 -0.03 -0.03 0.05

Departure Headway (s) 5.5 5.7 5.4 5.2

Degree Utilization, x 0.31 0.21 0.25 0.51

Capacity (veh/h) 599 563 600 658

Control Delay (s) 10.9 10.2 10.2 13.6

Approach Delay (s) 10.9 10.2 10.2 13.6

Approach LOS B B B B

Intersection Summary

Delay 11.8

HCM Level of Service B

Intersection Capacity Utilization 49.3% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 87 69 100 49 76 10 64 113 8 14 317 84

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 95 75 109 53 83 11 70 123 9 15 345 91

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 278 147 201 451

Volume Left (vph) 95 53 70 15

Volume Right (vph) 109 11 9 91

Hadj (s) -0.13 0.06 0.08 -0.08

Departure Headway (s) 6.0 6.5 6.2 5.6

Degree Utilization, x 0.47 0.27 0.35 0.70

Capacity (veh/h) 539 470 520 620

Control Delay (s) 14.2 11.9 12.4 20.5

Approach Delay (s) 14.2 11.9 12.4 20.5

Approach LOS B B B C

Intersection Summary

Delay 16.2

HCM Level of Service C

Intersection Capacity Utilization 63.0% ICU Level of Service B

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

56: N 192nd St & SR 99 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 23 Synchro 7 -  Report

David Evans and Associates, Inc. Page 58

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 20 10 6 28 19 21 5 387 9 22 1649 37

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 12 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 1.00 0.95 1.00 1.00 0.93

Flpb, ped/bikes 0.99 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.94 1.00 0.92 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1754 1680 1750 1698 1770 3421 1498 1770 3421 1468

Flt Permitted 0.73 1.00 0.75 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1345 1680 1373 1698 1770 3421 1498 1770 3421 1468

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 22 11 7 30 21 23 5 421 10 24 1792 40

RTOR Reduction (vph) 0 6 0 0 21 0 0 0 2 0 0 5

Lane Group Flow (vph) 22 12 0 30 23 0 5 421 8 24 1792 35

Confl. Peds. (#/hr) 7 8 8 7 15 9 9 15

Turn Type Perm Perm Prot Perm Prot Perm

Protected Phases 4 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 13.4 13.4 13.4 13.4 1.2 98.0 98.0 3.6 100.4 100.4

Effective Green, g (s) 13.4 13.4 13.4 13.4 1.2 98.0 98.0 3.6 100.4 100.4

Actuated g/C Ratio 0.10 0.10 0.10 0.10 0.01 0.75 0.75 0.03 0.77 0.77

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 4.0 4.0 2.0 4.0 4.0

Lane Grp Cap (vph) 139 173 142 175 16 2579 1129 49 2642 1134

v/s Ratio Prot 0.01 0.01 0.00 0.12 c0.01 c0.52

v/s Ratio Perm 0.02 c0.02 0.01 0.02

v/c Ratio 0.16 0.07 0.21 0.13 0.31 0.16 0.01 0.49 0.68 0.03

Uniform Delay, d1 53.2 52.7 53.5 53.0 64.0 4.5 4.0 62.3 7.1 3.5

Progression Factor 1.00 1.00 1.00 1.00 0.81 0.85 1.03 1.00 1.00 1.00

Incremental Delay, d2 0.2 0.1 0.3 0.1 3.9 0.1 0.0 2.8 1.4 0.1

Delay (s) 53.4 52.7 53.7 53.1 55.9 4.0 4.1 65.1 8.5 3.5

Level of Service D D D D E A A E A A

Approach Delay (s) 53.1 53.4 4.6 9.1

Approach LOS D D A A

Intersection Summary

HCM Average Control Delay 10.4 HCM Level of Service B

HCM Volume to Capacity ratio 0.61

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 65.6% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

57: N 185th St & Meridian Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 23 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 23 203 157 97 229 50 52 90 47 45 319 43

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 10 10 11 10 10 11 12 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.98 1.00 0.99 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.93 1.00 0.97 1.00 0.95 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1705 1571 1711 1682 1711 1749 1703 1824

Flt Permitted 0.55 1.00 0.41 1.00 0.17 1.00 0.58 1.00

Satd. Flow (perm) 980 1571 736 1682 299 1749 1048 1824

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 25 221 171 105 249 54 57 98 51 49 347 47

RTOR Reduction (vph) 0 18 0 0 5 0 0 17 0 0 5 0

Lane Group Flow (vph) 25 374 0 105 298 0 57 133 0 49 390 0

Confl. Peds. (#/hr) 3 4 4 3 1 3 3 1

Confl. Bikes (#/hr) 6 3 1

Bus Blockages (#/hr) 0 4 0 0 0 0 0 0 0 0 0 0

Turn Type pm+pt pm+pt pm+pt pm+pt

Protected Phases 5 2 1 6 7 4 3 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 69.9 66.9 77.1 70.5 36.5 32.5 36.5 32.5

Effective Green, g (s) 69.9 66.9 77.1 70.5 36.5 32.5 36.5 32.5

Actuated g/C Ratio 0.54 0.51 0.59 0.54 0.28 0.25 0.28 0.25

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 544 808 486 912 127 437 314 456

v/s Ratio Prot 0.00 c0.24 c0.01 c0.18 c0.01 0.08 0.00 c0.21

v/s Ratio Perm 0.02 0.12 0.11 0.04

v/c Ratio 0.05 0.46 0.22 0.33 0.45 0.30 0.16 0.85

Uniform Delay, d1 14.1 20.1 12.6 16.5 36.8 39.6 34.7 46.5

Progression Factor 0.34 0.27 1.00 1.00 1.02 0.88 1.00 1.00

Incremental Delay, d2 0.0 1.9 0.1 1.0 0.9 0.1 0.1 13.9

Delay (s) 4.8 7.3 12.7 17.5 38.3 34.9 34.8 60.4

Level of Service A A B B D C C E

Approach Delay (s) 7.2 16.3 35.8 57.6

Approach LOS A B D E

Intersection Summary

HCM Average Control Delay 28.8 HCM Level of Service C

HCM Volume to Capacity ratio 0.59

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 25.0

Intersection Capacity Utilization 66.1% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 1 0 0 187 2 73 0 149 115 214 341 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 0 0 203 2 79 0 162 125 233 371 0

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 1 285 287 603

Volume Left (vph) 1 203 0 233

Volume Right (vph) 0 79 125 0

Hadj (s) 0.23 0.01 -0.23 0.11

Departure Headway (s) 7.4 6.3 5.6 5.4

Degree Utilization, x 0.00 0.50 0.45 0.91

Capacity (veh/h) 432 549 623 655

Control Delay (s) 10.4 15.3 13.0 39.8

Approach Delay (s) 10.4 15.3 13.0 39.8

Approach LOS B C B E

Intersection Summary

Delay 27.3

HCM Level of Service D

Intersection Capacity Utilization 68.5% ICU Level of Service C

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 29 42 0 3 77 24 0 8 1 103 17 66

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 32 46 0 3 84 26 0 9 1 112 18 72

Pedestrians 1 4 2 1

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 0 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1279

pX, platoon unblocked

vC, conflicting volume 111 48 296 228 52 222 215 99

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 111 48 296 228 52 222 215 99

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 98 100 100 99 100 84 97 92

cM capacity (veh/h) 1478 1557 581 654 1011 708 665 955

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 77 113 10 202

Volume Left 32 3 0 112

Volume Right 0 26 1 72

cSH 1478 1557 681 775

Volume to Capacity 0.02 0.00 0.01 0.26

Queue Length 95th (ft) 2 0 1 26

Control Delay (s) 3.2 0.2 10.4 11.3

Lane LOS A A B B

Approach Delay (s) 3.2 0.2 10.4 11.3

Approach LOS B B

Intersection Summary

Average Delay 6.6

Intersection Capacity Utilization 34.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 22 12 114 17 11 12 14 643 6 2 1785 56

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 12 12 12 12 12

Total Lost time (s) 4.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.98 1.00 0.99 1.00 1.00 0.96 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.86 1.00 0.92 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1589 1378 1590 1482 1593 3185 1368 1593 3185 1378

Flt Permitted 0.64 1.00 0.47 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1064 1378 787 1482 1593 3185 1368 1593 3185 1378

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 24 13 124 18 12 13 15 699 7 2 1940 61

RTOR Reduction (vph) 0 115 0 0 12 0 0 0 2 0 0 12

Lane Group Flow (vph) 24 22 0 18 13 0 15 699 5 2 1940 49

Confl. Peds. (#/hr) 3 4 4 3 3 5 5 3

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 14.1 9.9 11.3 8.5 2.4 97.2 97.2 1.1 95.9 95.9

Effective Green, g (s) 14.1 9.9 11.3 8.5 2.4 97.2 97.2 1.1 95.9 95.9

Actuated g/C Ratio 0.11 0.08 0.09 0.07 0.02 0.75 0.75 0.01 0.74 0.74

Clearance Time (s) 4.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 2.0 3.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 132 105 86 97 29 2381 1023 13 2350 1017

v/s Ratio Prot c0.01 c0.02 0.00 0.01 c0.01 0.22 0.00 c0.61

v/s Ratio Perm 0.01 0.01 0.00 0.04

v/c Ratio 0.18 0.21 0.21 0.13 0.52 0.29 0.01 0.15 0.83 0.05

Uniform Delay, d1 52.5 56.4 54.9 57.3 63.2 5.3 4.2 64.0 11.4 4.6

Progression Factor 1.00 1.00 1.00 1.00 0.98 0.61 0.52 1.28 0.17 0.00

Incremental Delay, d2 0.7 0.4 1.2 0.2 6.1 0.3 0.0 0.7 1.2 0.0

Delay (s) 53.1 56.8 56.1 57.5 68.0 3.5 2.2 82.3 3.2 0.0

Level of Service D E E E E A A F A A

Approach Delay (s) 56.2 56.9 4.9 3.1

Approach LOS E E A A

Intersection Summary

HCM Average Control Delay 7.3 HCM Level of Service A

HCM Volume to Capacity ratio 0.72

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 14.0

Intersection Capacity Utilization 79.6% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 37 540 33 56 282 1 18 17 24 26 57 44

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 10 11 11 12 10 10 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 1.00 1.00 0.91 1.00 0.93

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1767 3358 1700 3419 1650 1570 1764 1731

Flt Permitted 0.56 1.00 0.42 1.00 0.69 1.00 0.73 1.00

Satd. Flow (perm) 1050 3358 744 3419 1192 1570 1353 1731

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 40 587 36 61 307 1 20 18 26 28 62 48

RTOR Reduction (vph) 0 3 0 0 0 0 0 23 0 0 43 0

Lane Group Flow (vph) 40 620 0 61 308 0 20 21 0 28 67 0

Confl. Peds. (#/hr) 1 7 7 1 1 3 3 1

Bus Blockages (#/hr) 0 4 0 0 0 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 6 4 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 48.0 48.0 48.0 48.0 7.0 7.0 7.0 7.0

Effective Green, g (s) 48.0 48.0 48.0 48.0 7.0 7.0 7.0 7.0

Actuated g/C Ratio 0.74 0.74 0.74 0.74 0.11 0.11 0.11 0.11

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 775 2480 549 2525 128 169 146 186

v/s Ratio Prot c0.18 0.09 0.01 c0.04

v/s Ratio Perm 0.04 0.08 0.02 0.02

v/c Ratio 0.05 0.25 0.11 0.12 0.16 0.12 0.19 0.36

Uniform Delay, d1 2.3 2.7 2.4 2.4 26.3 26.2 26.4 26.9

Progression Factor 1.20 1.09 1.04 1.04 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.2 0.4 0.1 0.6 0.3 0.6 1.2

Delay (s) 2.9 3.2 2.9 2.6 26.9 26.6 27.1 28.1

Level of Service A A A A C C C C

Approach Delay (s) 3.2 2.7 26.7 27.9

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 7.0 HCM Level of Service A

HCM Volume to Capacity ratio 0.26

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 41.1% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 11 317 18 52 364 8 19 4 50 6 0 4

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.93 1.00 1.00 1.00 0.91 0.99

Flpb, ped/bikes 0.99 1.00 1.00 0.97 1.00 0.98 1.00 0.96

Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85 0.95

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.96 1.00 0.97

Satd. Flow (prot) 1745 1801 1467 1710 1793 1700 1441 1623

Flt Permitted 0.52 1.00 1.00 0.55 1.00 0.94 1.00 0.84

Satd. Flow (perm) 963 1801 1467 996 1793 1672 1441 1405

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 12 345 20 57 396 9 21 4 54 7 0 4

RTOR Reduction (vph) 0 0 4 0 0 0 0 0 51 0 4 0

Lane Group Flow (vph) 12 345 16 57 405 0 0 25 3 0 7 0

Confl. Peds. (#/hr) 12 27 27 12 16 35 35 16

Turn Type Perm Perm Perm Perm Perm Perm

Protected Phases 2 6 4 8

Permitted Phases 2 2 6 4 4 8

Actuated Green, G (s) 51.1 51.1 51.1 51.1 51.1 3.9 3.9 3.9

Effective Green, g (s) 51.1 51.1 51.1 51.1 51.1 3.9 3.9 3.9

Actuated g/C Ratio 0.79 0.79 0.79 0.79 0.79 0.06 0.06 0.06

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 757 1416 1153 783 1410 100 86 84

v/s Ratio Prot 0.19 c0.23

v/s Ratio Perm 0.01 0.01 0.06 c0.01 0.00 0.01

v/c Ratio 0.02 0.24 0.01 0.07 0.29 0.25 0.04 0.09

Uniform Delay, d1 1.5 1.8 1.5 1.6 1.9 29.2 28.8 28.9

Progression Factor 0.34 1.03 0.33 0.71 0.65 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.4 0.0 0.2 0.5 0.5 0.1 0.2

Delay (s) 0.5 2.3 0.5 1.3 1.7 29.6 28.8 29.0

Level of Service A A A A A C C C

Approach Delay (s) 2.1 1.7 29.1 29.0

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 4.5 HCM Level of Service A

HCM Volume to Capacity ratio 0.28

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 48.2% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 28 514 33 5 580 66 19 5 5 19 4 45

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.5 4.5

Lane Util. Factor 1.00 0.95 1.00 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.98 1.00 0.93 1.00 0.86

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1590 3042 1585 4340 1582 1489 1591 1371

Flt Permitted 0.36 1.00 0.43 1.00 0.87 1.00 0.78 1.00

Satd. Flow (perm) 606 3042 713 4340 1448 1489 1314 1371

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 30 559 36 5 630 72 21 5 5 21 4 49

RTOR Reduction (vph) 0 3 0 0 10 0 0 5 0 0 45 0

Lane Group Flow (vph) 30 592 0 5 692 0 21 5 0 21 8 0

Confl. Peds. (#/hr) 7 13 13 7 10 1 1 10

Turn Type pm+pt pm+pt Perm Perm

Protected Phases 5 2 1 6 4 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 46.7 44.2 44.1 42.9 4.6 4.6 5.1 5.1

Effective Green, g (s) 46.7 44.2 44.1 42.9 4.6 4.6 5.1 5.1

Actuated g/C Ratio 0.72 0.68 0.68 0.66 0.07 0.07 0.08 0.08

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.5 4.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 473 2069 500 2864 102 105 103 108

v/s Ratio Prot c0.00 c0.19 0.00 0.16 0.00 0.01

v/s Ratio Perm 0.04 0.01 0.01 c0.02

v/c Ratio 0.06 0.29 0.01 0.24 0.21 0.05 0.20 0.07

Uniform Delay, d1 2.6 4.1 3.4 4.5 28.5 28.2 28.0 27.8

Progression Factor 0.63 1.05 0.34 0.29 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.3 0.0 0.2 1.0 0.2 1.0 0.3

Delay (s) 1.7 4.7 1.2 1.5 29.5 28.4 29.0 28.0

Level of Service A A A A C C C C

Approach Delay (s) 4.5 1.5 29.1 28.3

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 4.8 HCM Level of Service A

HCM Volume to Capacity ratio 0.25

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 9.5

Intersection Capacity Utilization 45.3% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

64: PW 2nd Access Road & 116th Ave W 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 23 Synchro 7 -  Report

David Evans and Associates, Inc. Page 66

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 0 0 0 26 10 0

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 0 0 28 11 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 39 11 11

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 39 11 11

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 100 100

cM capacity (veh/h) 973 1070 1608

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 0 28 11

Volume Left 0 0 0

Volume Right 0 0 0

cSH 1700 1608 1700

Volume to Capacity 0.00 0.00 0.01

Queue Length 95th (ft) 0 0 0

Control Delay (s) 0.0 0.0 0.0

Lane LOS A

Approach Delay (s) 0.0 0.0 0.0

Approach LOS A

Intersection Summary

Average Delay 0.0

Intersection Capacity Utilization 6.7% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

1: NW 196th St & Richmond Beach Dr 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 24 Synchro 7 -  Report

David Evans and Associates, Inc. Page 1

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 4 25 0 2 22 4

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 4 27 0 2 24 4

Pedestrians 2 1

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 56 3 4

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 56 3 4

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 97 99

cM capacity (veh/h) 935 1079 1615

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 32 2 28

Volume Left 4 0 24

Volume Right 27 2 0

cSH 1056 1700 1615

Volume to Capacity 0.03 0.00 0.01

Queue Length 95th (ft) 2 0 1

Control Delay (s) 8.5 0.0 6.2

Lane LOS A A

Approach Delay (s) 8.5 0.0 6.2

Approach LOS A

Intersection Summary

Average Delay 7.1

Intersection Capacity Utilization 18.1% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

2: NW 195th Pl & Richmond Beach Dr 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 24 Synchro 7 -  Report

David Evans and Associates, Inc. Page 2

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 2 2 2 11 20 0

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 2 2 12 22 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 52 8 14

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 52 8 14

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 100 99

cM capacity (veh/h) 944 1074 1604

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 4 14 22

Volume Left 2 0 22

Volume Right 2 12 0

cSH 1005 1700 1604

Volume to Capacity 0.00 0.01 0.01

Queue Length 95th (ft) 0 0 1

Control Delay (s) 8.6 0.0 7.3

Lane LOS A A

Approach Delay (s) 8.6 0.0 7.3

Approach LOS A

Intersection Summary

Average Delay 4.9

Intersection Capacity Utilization 17.8% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

3: NW 195th Pl & 24th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 24 Synchro 7 -  Report

David Evans and Associates, Inc. Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 39 0 7 32 4 0 0 45 18 1 0

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 42 0 8 35 4 0 0 49 20 1 0

Pedestrians 4 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 39 44 97 101 48 150 99 37

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 39 44 97 101 48 150 99 37

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 100 100 100 95 97 100 100

cM capacity (veh/h) 1571 1561 878 783 1015 772 786 1035

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total 43 8 39 49 21

Volume Left 1 8 0 0 20

Volume Right 0 0 4 49 0

cSH 1571 1561 1700 1015 773

Volume to Capacity 0.00 0.00 0.02 0.05 0.03

Queue Length 95th (ft) 0 0 0 4 2

Control Delay (s) 0.2 7.3 0.0 8.7 9.8

Lane LOS A A A A

Approach Delay (s) 0.2 1.2 8.7 9.8

Approach LOS A A

Intersection Summary

Average Delay 4.3

Intersection Capacity Utilization 18.6% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

4: NW 196th St NW & 20th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 24 Synchro 7 -  Report

David Evans and Associates, Inc. Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 5 136 0 22 49 60 2 9 68 247 3 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 5 148 0 24 53 65 2 10 74 268 3 0

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 79 74 51 92 86 272

Volume Left (vph) 5 0 24 0 2 268

Volume Right (vph) 0 0 0 65 74 0

Hadj (s) 0.07 0.03 0.27 -0.46 -0.48 0.23

Departure Headway (s) 5.7 5.6 5.9 5.2 4.6 5.0

Degree Utilization, x 0.13 0.12 0.08 0.13 0.11 0.38

Capacity (veh/h) 591 597 568 648 725 685

Control Delay (s) 8.3 8.2 8.2 7.7 8.1 11.0

Approach Delay (s) 8.2 7.9 8.1 11.0

Approach LOS A A A B

Intersection Summary

Delay 9.3

HCM Level of Service A

Intersection Capacity Utilization 42.3% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

5: NW 195th St & 15th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 24 Synchro 7 -  Report

David Evans and Associates, Inc. Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 9 443 0 0 163 25 0 0 0 71 0 24

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 10 482 0 0 177 27 0 0 0 77 0 26

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 178 482 616 679 241 452 693 103

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 178 482 616 679 241 452 693 103

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 99 100 100 100 100 84 100 97

cM capacity (veh/h) 1394 1077 362 369 760 488 362 931

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 251 241 89 116 0 103

Volume Left 10 0 0 0 0 77

Volume Right 0 0 0 27 0 26

cSH 1394 1700 1077 1700 1700 554

Volume to Capacity 0.01 0.14 0.00 0.07 0.00 0.19

Queue Length 95th (ft) 1 0 0 0 0 17

Control Delay (s) 0.4 0.0 0.0 0.0 0.0 13.0

Lane LOS A A B

Approach Delay (s) 0.2 0.0 0.0 13.0

Approach LOS A B

Intersection Summary

Average Delay 1.8

Intersection Capacity Utilization 30.7% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

6: N Richmond Beach Rd & 15th Drwy 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 24 Synchro 7 -  Report

David Evans and Associates, Inc. Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 2 478 26 23 166 2 23 1 34 1 1 3

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 520 28 25 180 2 25 1 37 1 1 3

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 262 288 115 92 63 5

Volume Left (vph) 2 0 25 0 25 1

Volume Right (vph) 0 28 0 2 37 3

Hadj (s) 0.04 -0.03 0.14 0.02 -0.24 -0.29

Departure Headway (s) 4.9 4.8 5.3 5.2 5.2 5.2

Degree Utilization, x 0.36 0.39 0.17 0.13 0.09 0.01

Capacity (veh/h) 722 730 651 668 635 612

Control Delay (s) 9.4 9.7 8.2 7.8 8.7 8.3

Approach Delay (s) 9.6 8.0 8.7 8.3

Approach LOS A A A A

Intersection Summary

Delay 9.1

HCM Level of Service A

Intersection Capacity Utilization 35.6% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

7: NW 190th St & N Richmond Beach Rd 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 24 Synchro 7 -  Report

David Evans and Associates, Inc. Page 7

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 1 41 199 2 72 461

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 45 216 2 78 501

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1289

pX, platoon unblocked

vC, conflicting volume 625 110 219

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 625 110 219

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 95 94

cM capacity (veh/h) 392 921 1346

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2

Volume Total 46 144 74 245 334

Volume Left 1 0 0 78 0

Volume Right 45 0 2 0 0

cSH 893 1700 1700 1346 1700

Volume to Capacity 0.05 0.08 0.04 0.06 0.20

Queue Length 95th (ft) 4 0 0 5 0

Control Delay (s) 9.3 0.0 0.0 2.8 0.0

Lane LOS A A

Approach Delay (s) 9.3 0.0 1.2

Approach LOS A

Intersection Summary

Average Delay 1.3

Intersection Capacity Utilization 34.0% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

8: N Richmond Beach Rd & 8th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 24 Synchro 7 -  Report

David Evans and Associates, Inc. Page 8

Movement EBL EBT EBR EBR2 WBL2 WBL WBT WBR NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 13 372 43 2 21 14 154 49 2 21 65 23

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 12 12 12 11 11 10 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.96 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1711 3471 1711 3158 1711 1722

Flt Permitted 0.61 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1106 3471 1711 3158 1711 1722

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 14 404 47 2 23 15 167 53 2 23 71 25

RTOR Reduction (vph) 0 0 0 0 0 0 16 0 0 0 11 0

Lane Group Flow (vph) 14 453 0 0 0 38 204 0 0 25 85 0

Confl. Peds. (#/hr) 2 2 3

Confl. Bikes (#/hr) 1 1

Bus Blockages (#/hr) 0 0 0 0 0 0 4 0 0 0 0 0

Turn Type Perm Prot Prot Split Split

Protected Phases 2 1 1 6 4 4 4

Permitted Phases 2

Actuated Green, G (s) 62.2 62.2 6.5 73.7 11.2 11.2

Effective Green, g (s) 62.2 62.2 6.5 73.7 11.2 11.2

Actuated g/C Ratio 0.48 0.48 0.05 0.57 0.09 0.09

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.5 2.0 2.0 2.5 2.5

Lane Grp Cap (vph) 529 1661 86 1790 147 148

v/s Ratio Prot c0.13 c0.02 0.06 0.01 c0.05

v/s Ratio Perm 0.01

v/c Ratio 0.03 0.27 0.44 0.11 0.17 0.57

Uniform Delay, d1 17.9 20.3 60.0 13.0 55.1 57.1

Progression Factor 1.00 1.00 0.95 0.69 1.00 1.00

Incremental Delay, d2 0.1 0.4 1.3 0.1 0.4 4.4

Delay (s) 18.0 20.7 58.3 9.1 55.5 61.5

Level of Service B C E A E E

Approach Delay (s) 20.7 16.4 60.2

Approach LOS C B E

Intersection Summary

HCM Average Control Delay 37.0 HCM Level of Service D

HCM Volume to Capacity ratio 0.42

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 25.0

Intersection Capacity Utilization 59.8% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

8: N Richmond Beach Rd & 8th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 24 Synchro 7 -  Report

David Evans and Associates, Inc. Page 9

Movement SBL SBT SBR SBR2 NEL NER NER2

Lane Configurations

Volume (vph) 142 131 9 21 24 27 2

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 12 12 12

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 0.97 0.93

Flt Protected 0.95 1.00 0.98

Satd. Flow (prot) 1711 1731 1632

Flt Permitted 0.95 1.00 0.98

Satd. Flow (perm) 1711 1731 1632

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 154 142 10 23 26 29 2

RTOR Reduction (vph) 0 4 0 0 0 0 0

Lane Group Flow (vph) 154 171 0 0 57 0 0

Confl. Peds. (#/hr) 3 3 2

Confl. Bikes (#/hr) 1 1

Bus Blockages (#/hr) 0 2 0 0 0 0 0

Turn Type Split

Protected Phases 7 7 3

Permitted Phases

Actuated Green, G (s) 17.2 17.2 7.9

Effective Green, g (s) 17.2 17.2 7.9

Actuated g/C Ratio 0.13 0.13 0.06

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0

Lane Grp Cap (vph) 226 229 99

v/s Ratio Prot 0.09 c0.10 c0.03

v/s Ratio Perm

v/c Ratio 0.68 0.75 0.58

Uniform Delay, d1 53.8 54.3 59.4

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 6.6 10.9 5.0

Delay (s) 60.4 65.2 64.4

Level of Service E E E

Approach Delay (s) 62.9 64.4

Approach LOS E E

Intersection Summary



HCM Signalized Intersection Capacity Analysis

9: N Richmond Beach Rd & 3rd Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 24 Synchro 7 -  Report

David Evans and Associates, Inc. Page 10

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 19 578 3 11 258 39 9 23 18 100 15 31

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 11 11 10 10 11 10 10 10

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.93 1.00 0.90

Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 3385 3313 1638 1611 1646 1538

Flt Permitted 0.94 0.93 0.72 1.00 0.73 1.00

Satd. Flow (perm) 3188 3096 1249 1611 1261 1538

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 21 628 3 12 280 42 10 25 20 109 16 34

RTOR Reduction (vph) 0 0 0 0 11 0 0 17 0 0 0 0

Lane Group Flow (vph) 0 652 0 0 323 0 10 28 0 109 50 0

Confl. Peds. (#/hr) 2 7 7 2 7 3 3 7

Confl. Bikes (#/hr) 1 1 1

Bus Blockages (#/hr) 0 4 0 0 4 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 45.3 45.3 9.7 9.7 9.7 9.7

Effective Green, g (s) 45.3 45.3 9.7 9.7 9.7 9.7

Actuated g/C Ratio 0.70 0.70 0.15 0.15 0.15 0.15

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 2222 2158 186 240 188 230

v/s Ratio Prot 0.02 0.03

v/s Ratio Perm c0.20 0.10 0.01 c0.09

v/c Ratio 0.29 0.15 0.05 0.12 0.58 0.22

Uniform Delay, d1 3.8 3.3 23.7 23.9 25.8 24.3

Progression Factor 0.80 1.90 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.3 0.1 0.1 0.2 4.3 0.5

Delay (s) 3.3 6.5 23.8 24.2 30.0 24.8

Level of Service A A C C C C

Approach Delay (s) 3.3 6.5 24.1 28.4

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 8.5 HCM Level of Service A

HCM Volume to Capacity ratio 0.34

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 50.6% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

10: N Richmond Beach Rd & Dayton Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 24 Synchro 7 -  Report

David Evans and Associates, Inc. Page 11

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 488 223 43 226 78 81

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 11 11 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 1.00 0.95 0.97

Frpb, ped/bikes 0.99 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.95 1.00 1.00 0.92

Flt Protected 1.00 0.95 1.00 0.98

Satd. Flow (prot) 3235 1770 3421 3216

Flt Permitted 1.00 0.95 1.00 0.98

Satd. Flow (perm) 3235 1770 3421 3216

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 530 242 47 246 85 88

RTOR Reduction (vph) 55 0 0 0 76 0

Lane Group Flow (vph) 717 0 47 246 97 0

Confl. Peds. (#/hr) 2 2

Confl. Bikes (#/hr) 2 2

Turn Type Prot

Protected Phases 2 1 6 4

Permitted Phases

Actuated Green, G (s) 37.4 3.9 46.3 8.7

Effective Green, g (s) 37.4 3.9 46.3 8.7

Actuated g/C Ratio 0.58 0.06 0.71 0.13

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1861 106 2437 430

v/s Ratio Prot c0.22 c0.03 0.07 c0.03

v/s Ratio Perm

v/c Ratio 0.39 0.44 0.10 0.23

Uniform Delay, d1 7.5 29.5 2.9 25.1

Progression Factor 0.82 1.13 0.52 1.00

Incremental Delay, d2 0.6 1.1 0.1 0.1

Delay (s) 6.7 34.3 1.6 25.2

Level of Service A C A C

Approach Delay (s) 6.7 6.8 25.2

Approach LOS A A C

Intersection Summary

HCM Average Control Delay 9.4 HCM Level of Service A

HCM Volume to Capacity ratio 0.36

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 42.1% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

11: N Richmond Beach Rd & Fremont Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 24 Synchro 7 -  Report

David Evans and Associates, Inc. Page 12

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 22 459 86 22 203 23 46 71 21 43 148 21

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 12 11 11 11 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.98 1.00 0.97 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1711 3326 1770 3334 1711 1729 1711 1762

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1711 3326 1770 3334 1711 1729 1711 1762

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 24 499 93 24 221 25 50 77 23 47 161 23

RTOR Reduction (vph) 0 7 0 0 4 0 0 9 0 0 0 0

Lane Group Flow (vph) 24 585 0 24 242 0 50 91 0 47 184 0

Confl. Peds. (#/hr) 1 2 2 1 1 5 5 1

Confl. Bikes (#/hr) 2 1 4

Bus Blockages (#/hr) 0 0 0 0 4 0 0 0 0 0 0 0

Turn Type Prot Prot Split Split

Protected Phases 1 6 5 2 3 3 4 4

Permitted Phases

Actuated Green, G (s) 4.5 76.3 4.5 76.3 11.2 11.2 18.0 18.0

Effective Green, g (s) 4.5 76.3 4.5 76.3 11.2 11.2 18.0 18.0

Actuated g/C Ratio 0.03 0.59 0.03 0.59 0.09 0.09 0.14 0.14

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.0 2.5 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 59 1952 61 1957 147 149 237 244

v/s Ratio Prot c0.01 c0.18 0.01 0.07 0.03 c0.05 0.03 c0.10

v/s Ratio Perm

v/c Ratio 0.41 0.30 0.39 0.12 0.34 0.61 0.20 0.75

Uniform Delay, d1 61.4 13.5 61.4 12.0 55.9 57.3 49.6 53.9

Progression Factor 1.32 0.74 0.75 1.31 0.85 0.86 1.00 1.00

Incremental Delay, d2 3.2 0.4 3.0 0.1 0.5 4.8 0.2 11.1

Delay (s) 84.3 10.4 49.0 15.7 48.2 54.2 49.8 65.0

Level of Service F B D B D D D E

Approach Delay (s) 13.3 18.7 52.2 61.9

Approach LOS B B D E

Intersection Summary

HCM Average Control Delay 27.9 HCM Level of Service C

HCM Volume to Capacity ratio 0.41

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 44.4% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

12: 244th St SW & 100th Ave W 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 24 Synchro 7 -  Report

David Evans and Associates, Inc. Page 13

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 2 4 4 60 3 4 1 131 78 8 301 1

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 4 4 65 3 4 1 142 85 9 327 1

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 538 574 328 539 533 185 328 227

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 538 574 328 539 533 185 328 227

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 99 99 85 99 99 100 99

cM capacity (veh/h) 447 426 714 445 450 857 1231 1341

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 11 73 228 337

Volume Left 2 65 1 9

Volume Right 4 4 85 1

cSH 513 458 1231 1341

Volume to Capacity 0.02 0.16 0.00 0.01

Queue Length 95th (ft) 2 14 0 0

Control Delay (s) 12.2 14.3 0.0 0.3

Lane LOS B B A A

Approach Delay (s) 12.2 14.3 0.0 0.3

Approach LOS B B

Intersection Summary

Average Delay 2.0

Intersection Capacity Utilization 38.6% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

13: 244th St SW & Firdale Ave 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 24 Synchro 7 -  Report

David Evans and Associates, Inc. Page 14

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 2 103 49 182 342 2

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 112 53 198 372 2

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 677 373 374

vC1, stage 1 conf vol 373

vC2, stage 2 conf vol 304

vCu, unblocked vol 677 373 374

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s) 5.4

tF (s) 3.5 3.3 2.2

p0 queue free % 100 83 96

cM capacity (veh/h) 589 673 1185

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 114 251 374

Volume Left 2 53 0

Volume Right 112 0 2

cSH 671 1185 1700

Volume to Capacity 0.17 0.04 0.22

Queue Length 95th (ft) 15 4 0

Control Delay (s) 11.5 2.1 0.0

Lane LOS B A

Approach Delay (s) 11.5 2.1 0.0

Approach LOS B

Intersection Summary

Average Delay 2.5

Intersection Capacity Utilization 46.9% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

14: 244th St SW & 3rd Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 24 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 8 400 170 61 192 9 98 6 49 16 2 3

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 9 435 185 66 209 10 107 7 53 17 2 3

Pedestrians 1 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 220 620 891 898 527 857 985 217

vC1, stage 1 conf vol 545 545 348 348

vC2, stage 2 conf vol 347 353 509 637

vCu, unblocked vol 220 620 891 898 527 857 985 217

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s) 6.1 5.5 6.1 5.5

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 99 93 76 99 90 95 99 100

cM capacity (veh/h) 1346 961 442 437 551 384 370 821

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 9 620 66 218 166 23

Volume Left 9 0 66 0 107 17

Volume Right 0 185 0 10 53 3

cSH 1346 1700 961 1700 471 414

Volume to Capacity 0.01 0.36 0.07 0.13 0.35 0.06

Queue Length 95th (ft) 0 0 6 0 39 4

Control Delay (s) 7.7 0.0 9.0 0.0 16.7 14.2

Lane LOS A A C B

Approach Delay (s) 0.1 2.1 16.7 14.2

Approach LOS C B

Intersection Summary

Average Delay 3.4

Intersection Capacity Utilization 54.0% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

15: 244th St SW & Fremont Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 24 Synchro 7 -  Report

David Evans and Associates, Inc. Page 16

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 113 471 284 242 24 121

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 123 512 309 263 26 132

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 1257

pX, platoon unblocked

vC, conflicting volume 635 1260 379

vC1, stage 1 conf vol 379

vC2, stage 2 conf vol 881

vCu, unblocked vol 635 1260 379

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s) 5.4

tF (s) 2.2 3.5 3.3

p0 queue free % 67 90 80

cM capacity (veh/h) 948 259 668

Direction, Lane # EB 1 WB 1 WB 2 NB 1

Volume Total 635 309 263 158

Volume Left 0 309 0 26

Volume Right 512 0 0 132

cSH 1700 948 1700 530

Volume to Capacity 0.37 0.33 0.15 0.30

Queue Length 95th (ft) 0 36 0 31

Control Delay (s) 0.0 10.6 0.0 14.6

Lane LOS B B

Approach Delay (s) 0.0 5.7 14.6

Approach LOS B

Intersection Summary

Average Delay 4.1

Intersection Capacity Utilization 69.5% ICU Level of Service C

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

16: N 175th St & 6th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 24 Synchro 7 -  Report
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 11 79 34 54 356 9

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 12 86 37 59 387 10

Pedestrians 2

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 96 176 68

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 96 176 68

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 99 52 99

cM capacity (veh/h) 1498 807 993

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 98 96 397

Volume Left 12 0 387

Volume Right 0 59 10

cSH 1498 1700 811

Volume to Capacity 0.01 0.06 0.49

Queue Length 95th (ft) 1 0 68

Control Delay (s) 1.0 0.0 13.6

Lane LOS A B

Approach Delay (s) 1.0 0.0 13.6

Approach LOS B

Intersection Summary

Average Delay 9.3

Intersection Capacity Utilization 38.4% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

17: St Luke Pl N & Dayton Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 24 Synchro 7 -  Report
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 33 85 68 130 448 124

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 36 92 74 141 487 135

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 843 554 487

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 843 554 487

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 88 83 93

cM capacity (veh/h) 311 532 1076

Direction, Lane # EB 1 EB 2 NB 1 SB 1

Volume Total 36 92 215 622

Volume Left 36 0 74 0

Volume Right 0 92 0 135

cSH 311 532 1076 1700

Volume to Capacity 0.12 0.17 0.07 0.37

Queue Length 95th (ft) 10 16 6 0

Control Delay (s) 18.1 13.2 3.4 0.0

Lane LOS C B A

Approach Delay (s) 14.6 3.4 0.0

Approach LOS B

Intersection Summary

Average Delay 2.7

Intersection Capacity Utilization 55.1% ICU Level of Service B

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 1 4 0 78 2 45 1 64 104 103 167 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 11 12 12 12 12 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 0.98 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.86 1.00 0.85 1.00

Flt Protected 0.99 0.95 1.00 1.00 1.00 0.98

Satd. Flow (prot) 1842 1707 1554 1861 1552 1823

Flt Permitted 0.98 0.75 1.00 1.00 1.00 0.84

Satd. Flow (perm) 1830 1356 1554 1855 1552 1570

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 1 4 0 85 2 49 1 70 113 112 182 1

RTOR Reduction (vph) 0 0 0 0 20 0 0 0 83 0 0 0

Lane Group Flow (vph) 0 5 0 85 31 0 0 71 30 0 295 0

Confl. Peds. (#/hr) 3 1 1 3 3 5 5 3

Confl. Bikes (#/hr) 1 2 5

Turn Type Perm Perm Perm Perm Perm

Protected Phases 2 2 5 5

Permitted Phases 2 2 5 5 5

Actuated Green, G (s) 38.0 38.0 38.0 17.0 17.0 17.0

Effective Green, g (s) 38.0 38.0 38.0 17.0 17.0 17.0

Actuated g/C Ratio 0.58 0.58 0.58 0.26 0.26 0.26

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1070 793 908 485 406 411

v/s Ratio Prot 0.02

v/s Ratio Perm 0.00 c0.06 0.04 0.02 c0.19

v/c Ratio 0.00 0.11 0.03 0.15 0.07 0.72

Uniform Delay, d1 5.6 6.0 5.7 18.4 18.1 21.8

Progression Factor 1.00 0.25 0.11 1.00 1.00 1.06

Incremental Delay, d2 0.0 0.3 0.1 0.1 0.0 4.7

Delay (s) 5.6 1.8 0.7 18.5 18.1 27.8

Level of Service A A A B B C

Approach Delay (s) 5.6 1.4 18.2 27.8

Approach LOS A A B C

Intersection Summary

HCM Average Control Delay 19.0 HCM Level of Service B

HCM Volume to Capacity ratio 0.30

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 49.2% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 23 471 33 101 455 123 23 96 117 323 273 39

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 11 12 11 12 11 10 11 12 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 0.91 0.91

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.94 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.97 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 0.99

Satd. Flow (prot) 1770 3378 1770 3277 1711 1739 1432 1610 3185

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 0.99

Satd. Flow (perm) 1770 3378 1770 3277 1711 1739 1432 1610 3185

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 25 512 36 110 495 134 25 104 127 351 297 42

RTOR Reduction (vph) 0 3 0 0 15 0 0 0 111 0 6 0

Lane Group Flow (vph) 25 545 0 110 614 0 25 104 16 228 456 0

Confl. Peds. (#/hr) 10 18 18 10 2 26 26 2

Confl. Bikes (#/hr) 1 3 1

Turn Type Prot Prot Split Perm Split

Protected Phases 5 2 1 6 4 4 3 3

Permitted Phases 4

Actuated Green, G (s) 3.6 57.5 12.3 66.2 16.0 16.0 16.0 24.2 24.2

Effective Green, g (s) 3.6 57.5 12.3 66.2 16.0 16.0 16.0 24.2 24.2

Actuated g/C Ratio 0.03 0.44 0.09 0.51 0.12 0.12 0.12 0.19 0.19

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 49 1494 167 1669 211 214 176 300 593

v/s Ratio Prot 0.01 0.16 c0.06 c0.19 0.01 c0.06 0.14 c0.14

v/s Ratio Perm 0.01

v/c Ratio 0.51 0.36 0.66 0.37 0.12 0.49 0.09 0.76 0.77

Uniform Delay, d1 62.3 24.1 56.8 19.3 50.7 53.2 50.5 50.1 50.3

Progression Factor 1.33 0.26 1.42 0.33 1.00 1.00 1.00 0.76 0.76

Incremental Delay, d2 3.6 0.7 4.8 0.4 0.1 0.6 0.1 8.7 4.8

Delay (s) 86.7 6.8 85.4 6.8 50.8 53.8 50.6 47.0 43.0

Level of Service F A F A D D D D D

Approach Delay (s) 10.3 18.5 51.9 44.4

Approach LOS B B D D

Intersection Summary

HCM Average Control Delay 28.1 HCM Level of Service C

HCM Volume to Capacity ratio 0.49

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 57.6% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 22 86 165 63 59 8 16 196 15 4 458 101

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 24 93 179 68 64 9 17 213 16 4 498 110

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 297 141 247 612

Volume Left (vph) 24 68 17 4

Volume Right (vph) 179 9 16 110

Hadj (s) -0.31 0.09 0.01 -0.07

Departure Headway (s) 6.6 7.4 6.7 6.0

Degree Utilization, x 0.54 0.29 0.46 1.01

Capacity (veh/h) 523 450 508 595

Control Delay (s) 17.0 13.5 15.2 64.5

Approach Delay (s) 17.0 13.5 15.2 64.5

Approach LOS C B C F

Intersection Summary

Delay 38.7

HCM Level of Service E

Intersection Capacity Utilization 63.2% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 9 201 496 104 193 45

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 10 218 539 113 210 49

Pedestrians 4 5 2

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1432 243 263

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1432 243 263

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 89 72 58

cM capacity (veh/h) 86 790 1297

Direction, Lane # EB 1 EB 2 NB 1 SB 1

Volume Total 10 218 652 259

Volume Left 10 0 539 0

Volume Right 0 218 0 49

cSH 86 790 1297 1700

Volume to Capacity 0.11 0.28 0.42 0.15

Queue Length 95th (ft) 9 28 52 0

Control Delay (s) 52.1 11.3 8.8 0.0

Lane LOS F B A

Approach Delay (s) 13.0 8.8 0.0

Approach LOS B

Intersection Summary

Average Delay 7.7

Intersection Capacity Utilization 60.8% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

22: N 160th St & Greenwood Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 24 Synchro 7 -  Report

David Evans and Associates, Inc. Page 23

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 24 61 17 6 71 294 21 244 12 110 220 45

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 26 66 18 7 77 320 23 265 13 120 239 49

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 111 84 320 301 408

Volume Left (vph) 26 7 0 23 120

Volume Right (vph) 18 0 320 13 49

Hadj (s) -0.02 0.07 -0.67 0.02 0.02

Departure Headway (s) 7.2 7.0 6.3 6.4 6.1

Degree Utilization, x 0.22 0.16 0.56 0.53 0.70

Capacity (veh/h) 411 476 531 525 553

Control Delay (s) 12.2 10.2 15.7 16.4 22.0

Approach Delay (s) 12.2 14.6 16.4 22.0

Approach LOS B B C C

Intersection Summary

Delay 17.3

HCM Level of Service C

Intersection Capacity Utilization 57.9% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 8 128 5 38 292 20 8 117 14 49 393 20

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 11 11 11 12 11 11 12 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98 1.00 1.00

Flpb, ped/bikes 0.99 1.00 0.97 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1757 1850 1662 1779 1766 1801 1502 1761 1785

Flt Permitted 0.36 1.00 0.67 1.00 0.45 1.00 1.00 0.68 1.00

Satd. Flow (perm) 658 1850 1164 1779 838 1801 1502 1252 1785

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 9 139 5 41 317 22 9 127 15 53 427 22

RTOR Reduction (vph) 0 2 0 0 4 0 0 0 6 0 2 0

Lane Group Flow (vph) 9 142 0 41 335 0 9 127 9 53 447 0

Confl. Peds. (#/hr) 7 18 18 7 2 5 5 2

Confl. Bikes (#/hr) 2 1

Turn Type Perm Perm Perm Perm Perm

Protected Phases 4 4 2 2

Permitted Phases 4 4 2 2 2

Actuated Green, G (s) 17.0 17.0 17.0 17.0 38.0 38.0 38.0 38.0 38.0

Effective Green, g (s) 17.0 17.0 17.0 17.0 38.0 38.0 38.0 38.0 38.0

Actuated g/C Ratio 0.26 0.26 0.26 0.26 0.58 0.58 0.58 0.58 0.58

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 172 484 304 465 490 1053 878 732 1044

v/s Ratio Prot 0.08 c0.19 0.07 c0.25

v/s Ratio Perm 0.01 0.04 0.01 0.01 0.04

v/c Ratio 0.05 0.29 0.13 0.72 0.02 0.12 0.01 0.07 0.43

Uniform Delay, d1 18.0 19.2 18.4 21.8 5.7 6.0 5.6 5.9 7.5

Progression Factor 1.00 1.00 0.80 0.98 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.1 0.1 3.7 0.1 0.2 0.0 0.2 1.3

Delay (s) 18.0 19.3 14.7 25.0 5.7 6.3 5.7 6.0 8.8

Level of Service B B B C A A A A A

Approach Delay (s) 19.2 23.9 6.2 8.5

Approach LOS B C A A

Intersection Summary

HCM Average Control Delay 14.5 HCM Level of Service B

HCM Volume to Capacity ratio 0.52

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 55.2% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 2 39 7 133 41 8 15 4 216 3 344 21

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00 1.00 0.95 0.95 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.86 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 0.97 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 1676 1425 1513 1551 1393 1590 1362 1354 1593 3185 1392

Flt Permitted 0.95 1.00 1.00 0.95 0.97 1.00 0.53 1.00 1.00 0.68 1.00 1.00

Satd. Flow (perm) 1593 1676 1425 1513 1551 1393 886 1362 1354 1134 3185 1392

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 2 42 8 145 45 9 16 4 235 3 374 23

RTOR Reduction (vph) 0 0 8 0 0 0 0 31 33 0 0 6

Lane Group Flow (vph) 2 42 0 94 96 9 16 88 87 3 374 17

Confl. Peds. (#/hr) 5 5 1 1

Turn Type Split Perm Split Free Perm Prot Perm Perm

Protected Phases 8 8 7 7 2 2 6

Permitted Phases 8 Free 2 6 6

Actuated Green, G (s) 8.0 8.0 8.0 12.5 12.5 130.0 94.5 94.5 94.5 94.5 94.5 94.5

Effective Green, g (s) 8.0 8.0 8.0 12.5 12.5 130.0 94.5 94.5 94.5 94.5 94.5 94.5

Actuated g/C Ratio 0.06 0.06 0.06 0.10 0.10 1.00 0.73 0.73 0.73 0.73 0.73 0.73

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.5 3.5 3.5 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 98 103 88 145 149 1393 644 990 984 824 2315 1012

v/s Ratio Prot 0.00 c0.03 c0.06 0.06 0.06 0.06 c0.12

v/s Ratio Perm 0.00 0.01 0.02 0.00 0.01

v/c Ratio 0.02 0.41 0.01 0.65 0.64 0.01 0.02 0.09 0.09 0.00 0.16 0.02

Uniform Delay, d1 57.3 58.7 57.3 56.6 56.6 0.0 4.9 5.2 5.2 4.9 5.5 4.9

Progression Factor 1.00 1.00 1.00 0.39 0.39 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 3.1 0.0 7.2 6.9 0.0 0.1 0.2 0.2 0.0 0.1 0.0

Delay (s) 57.4 61.8 57.3 29.3 29.1 0.0 5.0 5.4 5.4 4.9 5.6 4.9

Level of Service E E E C C A A A A A A A

Approach Delay (s) 60.9 27.9 5.3 5.6

Approach LOS E C A A

Intersection Summary

HCM Average Control Delay 13.6 HCM Level of Service B

HCM Volume to Capacity ratio 0.23

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 41.1% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

25: N 145th St & Greenwood Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 24 Synchro 7 -  Report

David Evans and Associates, Inc. Page 26

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 245 185 4 196 103 114 6 406 164 190 968 304

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.96 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 1856 1764 1863 1583 1769 3373 1769 3378

Flt Permitted 0.46 1.00 0.34 1.00 1.00 0.17 1.00 0.29 1.00

Satd. Flow (perm) 865 1856 636 1863 1583 308 3373 548 3378

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 266 201 4 213 112 124 7 441 178 207 1052 330

RTOR Reduction (vph) 0 1 0 0 0 109 0 33 0 0 19 0

Lane Group Flow (vph) 266 204 0 213 112 15 7 586 0 207 1363 0

Confl. Peds. (#/hr) 9 9 6 1 1 6

Turn Type pm+pt pm+pt Perm pm+pt pm+pt

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 8 2 6

Actuated Green, G (s) 37.2 18.3 31.6 15.5 15.5 54.1 53.1 82.1 76.6

Effective Green, g (s) 37.2 18.3 31.6 15.5 15.5 54.1 53.1 82.1 76.6

Actuated g/C Ratio 0.29 0.14 0.24 0.12 0.12 0.42 0.41 0.63 0.59

Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 1.0 3.0 1.0 3.0

Lane Grp Cap (vph) 379 261 294 222 189 139 1378 576 1990

v/s Ratio Prot c0.10 c0.11 0.09 0.06 0.00 0.17 c0.07 c0.40

v/s Ratio Perm 0.10 0.09 0.01 0.02 0.16

v/c Ratio 0.70 0.78 0.72 0.50 0.08 0.05 0.43 0.36 0.68

Uniform Delay, d1 39.2 53.9 42.6 53.7 50.9 22.5 27.5 11.5 18.4

Progression Factor 1.00 1.00 0.62 0.61 0.97 1.00 1.00 1.00 1.00

Incremental Delay, d2 4.8 13.1 7.0 0.6 0.1 0.1 1.0 1.7 1.9

Delay (s) 43.9 67.0 33.4 33.1 49.4 22.6 28.5 13.3 20.3

Level of Service D E C C D C C B C

Approach Delay (s) 54.0 37.7 28.4 19.4

Approach LOS D D C B

Intersection Summary

HCM Average Control Delay 29.0 HCM Level of Service C

HCM Volume to Capacity ratio 0.72

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 78.4% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 275 540 67 2 874 202 285 269 314 33 131 280

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.1 5.5 5.5 5.5 5.1 5.1 5.5 5.1 5.1 5.5

Lane Util. Factor 1.00 0.95 1.00 0.95 0.91 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 1.00 0.99 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 0.97 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 1.00 0.95 0.99 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3539 1534 3439 1610 3343 1560 1770 1863 1583

Flt Permitted 0.10 1.00 1.00 0.95 0.95 0.99 1.00 0.95 1.00 1.00

Satd. Flow (perm) 180 3539 1534 3283 1610 3343 1560 1770 1863 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 299 587 73 2 950 220 310 292 341 36 142 304

RTOR Reduction (vph) 0 0 30 0 16 0 0 0 139 0 0 182

Lane Group Flow (vph) 299 587 43 0 1156 0 195 407 202 36 142 122

Confl. Peds. (#/hr) 5 5 2 2

Turn Type pm+pt Perm Perm Split custom Split custom

Protected Phases 5 2 6 4 4 3 3

Permitted Phases 2 2 6 2 6

Actuated Green, G (s) 71.9 71.5 71.5 48.2 20.2 20.2 71.5 13.1 13.1 48.2

Effective Green, g (s) 71.9 71.5 71.5 48.2 20.2 20.2 71.5 13.1 13.1 48.2

Actuated g/C Ratio 0.60 0.59 0.59 0.40 0.17 0.17 0.59 0.11 0.11 0.40

Clearance Time (s) 5.1 5.5 5.5 5.5 5.1 5.1 5.5 5.1 5.1 5.5

Vehicle Extension (s) 3.0 3.5 3.5 3.0 3.0 3.0 3.5 3.0 3.0 3.0

Lane Grp Cap (vph) 348 2100 910 1313 270 560 926 192 203 633

v/s Ratio Prot c0.13 0.17 0.12 c0.12 0.02 c0.08

v/s Ratio Perm c0.38 0.03 0.35 0.13 0.08

v/c Ratio 0.86 0.28 0.05 0.88 0.72 0.73 0.22 0.19 0.70 0.19

Uniform Delay, d1 38.5 11.9 10.3 33.5 47.5 47.5 11.4 48.9 51.8 23.5

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 18.6 0.1 0.0 7.2 9.2 4.7 0.1 0.5 10.1 0.1

Delay (s) 57.1 12.0 10.3 40.7 56.7 52.2 11.6 49.3 61.9 23.6

Level of Service E B B D E D B D E C

Approach Delay (s) 25.9 40.7 38.4 36.8

Approach LOS C D D D

Intersection Summary

HCM Average Control Delay 35.6 HCM Level of Service D

HCM Volume to Capacity ratio 0.80

Actuated Cycle Length (s) 120.5 Sum of lost time (s) 15.3

Intersection Capacity Utilization 82.5% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Sign Control Stop Stop Stop

Volume (vph) 1 28 41 27 19 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 30 45 29 21 0

Direction, Lane # EB 1 NB 1 SB 1

Volume Total (vph) 32 74 21

Volume Left (vph) 1 45 0

Volume Right (vph) 30 0 0

Hadj (s) -0.54 0.15 0.03

Departure Headway (s) 3.6 4.1 4.1

Degree Utilization, x 0.03 0.08 0.02

Capacity (veh/h) 978 852 871

Control Delay (s) 6.7 7.5 7.2

Approach Delay (s) 6.7 7.5 7.2

Approach LOS A A A

Intersection Summary

Delay 7.3

HCM Level of Service A

Intersection Capacity Utilization 21.0% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 7 3 0 0 0 44 1 25 0 26 11 6

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 8 3 0 0 0 48 1 27 0 28 12 7

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 11 48 28 47

Volume Left (vph) 8 0 1 28

Volume Right (vph) 0 48 0 7

Hadj (s) 0.17 -0.57 0.04 0.07

Departure Headway (s) 4.3 3.5 4.1 4.1

Degree Utilization, x 0.01 0.05 0.03 0.05

Capacity (veh/h) 820 1000 852 858

Control Delay (s) 7.3 6.7 7.2 7.3

Approach Delay (s) 7.3 6.7 7.2 7.3

Approach LOS A A A A

Intersection Summary

Delay 7.1

HCM Level of Service A

Intersection Capacity Utilization 23.0% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 0 1 2 0 7 0 67 0 23 35 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 0 1 2 0 8 0 73 0 25 38 0

Pedestrians 3

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 168 161 41 165 161 73 38 73

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 168 161 41 165 161 73 38 73

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 100 100 100 100 99 100 98

cM capacity (veh/h) 779 719 1027 787 719 989 1572 1527

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 2 10 73 63

Volume Left 1 2 0 25

Volume Right 1 8 0 0

cSH 886 936 1572 1527

Volume to Capacity 0.00 0.01 0.00 0.02

Queue Length 95th (ft) 0 1 0 1

Control Delay (s) 9.1 8.9 0.0 3.0

Lane LOS A A A

Approach Delay (s) 9.1 8.9 0.0 3.0

Approach LOS A A

Intersection Summary

Average Delay 2.0

Intersection Capacity Utilization 20.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 144 4 5 9 7 15 9 162 1 12 300 307

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 5.0 5.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.94 1.00 1.00 1.00 0.92

Flt Protected 0.95 0.99 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 1718 1756 3536 1770 3233

Flt Permitted 0.76 0.93 0.40 1.00 0.95 1.00

Satd. Flow (perm) 1417 1615 741 3536 1770 3233

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 157 4 5 10 8 16 10 176 1 13 326 334

RTOR Reduction (vph) 0 1 0 0 13 0 0 0 0 0 79 0

Lane Group Flow (vph) 0 165 0 0 21 0 10 177 0 13 581 0

Confl. Peds. (#/hr) 2 2 4 2 2 4

Turn Type Perm Perm Perm Prot

Protected Phases 8 8 6 5 5 6

Permitted Phases 8 8 6

Actuated Green, G (s) 22.3 22.3 85.8 85.8 8.9 98.7

Effective Green, g (s) 22.3 22.3 85.8 85.8 8.9 98.7

Actuated g/C Ratio 0.17 0.17 0.66 0.66 0.07 0.76

Clearance Time (s) 4.0 4.0 5.0 5.0 4.0

Vehicle Extension (s) 3.5 3.5 2.5 2.5 2.0

Lane Grp Cap (vph) 243 277 489 2334 121 2455

v/s Ratio Prot 0.05 0.01 c0.18

v/s Ratio Perm c0.12 0.01 0.01

v/c Ratio 0.68 0.07 0.02 0.08 0.11 0.24

Uniform Delay, d1 50.5 45.2 7.6 7.9 56.8 4.6

Progression Factor 1.00 1.00 0.81 0.82 1.39 0.29

Incremental Delay, d2 7.6 0.1 0.1 0.1 0.1 0.0

Delay (s) 58.1 45.3 6.3 6.5 79.3 1.4

Level of Service E D A A E A

Approach Delay (s) 58.1 45.3 6.5 2.9

Approach LOS E D A A

Intersection Summary

HCM Average Control Delay 13.5 HCM Level of Service B

HCM Volume to Capacity ratio 0.32

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 40.2% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 6 18 87 12 7 2 49 60 14 87 1

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 7 20 95 13 8 2 53 65 15 95 1

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 131

pX, platoon unblocked 0.99 0.99 0.99 0.99 0.99 0.99

vC, conflicting volume 230 248 96 240 216 86 96 118

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 217 236 96 227 203 71 96 104

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 99 98 86 98 99 100 99

cM capacity (veh/h) 709 651 959 694 678 981 1498 1472

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 26 115 121 111

Volume Left 0 95 2 15

Volume Right 20 8 65 1

cSH 858 706 1498 1472

Volume to Capacity 0.03 0.16 0.00 0.01

Queue Length 95th (ft) 2 15 0 1

Control Delay (s) 9.3 11.1 0.1 1.1

Lane LOS A B A A

Approach Delay (s) 9.3 11.1 0.1 1.1

Approach LOS A B

Intersection Summary

Average Delay 4.5

Intersection Capacity Utilization 31.3% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 12 4 4 2 4 11 14 72 6 8 45 24

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 13 4 4 2 4 12 15 78 7 9 49 26

Pedestrians 2

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 205 195 64 200 204 82 75 85

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 205 195 64 200 204 82 75 85

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 98 99 100 100 99 99 99 99

cM capacity (veh/h) 731 690 999 742 681 978 1524 1512

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 22 18 100 84

Volume Left 13 2 15 9

Volume Right 4 12 7 26

cSH 763 858 1524 1512

Volume to Capacity 0.03 0.02 0.01 0.01

Queue Length 95th (ft) 2 2 1 0

Control Delay (s) 9.9 9.3 1.2 0.8

Lane LOS A A A A

Approach Delay (s) 9.9 9.3 1.2 0.8

Approach LOS A A

Intersection Summary

Average Delay 2.6

Intersection Capacity Utilization 18.6% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 57 609 0 1 592 60 1 0 8 94 1 110

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.6 4.6 4.6 4.6 5.5 5.5 5.5

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.99 0.88 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1769 3539 1770 3484 1609 1768 1564

Flt Permitted 0.24 1.00 0.27 1.00 0.99 0.75 1.00

Satd. Flow (perm) 439 3539 497 3484 1598 1398 1564

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 62 662 0 1 643 65 1 0 9 102 1 120

RTOR Reduction (vph) 0 0 0 0 14 0 0 4 0 0 54 0

Lane Group Flow (vph) 62 662 0 1 694 0 0 6 0 102 67 0

Confl. Peds. (#/hr) 1 1 2 1 1 2

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 19.2 19.2 19.2 19.2 35.7 35.7 35.7

Effective Green, g (s) 19.2 19.2 19.2 19.2 35.7 35.7 35.7

Actuated g/C Ratio 0.30 0.30 0.30 0.30 0.55 0.55 0.55

Clearance Time (s) 4.6 4.6 4.6 4.6 5.5 5.5 5.5

Vehicle Extension (s) 3.5 3.5 3.5 3.5 4.0 4.0 4.0

Lane Grp Cap (vph) 130 1045 147 1029 878 768 859

v/s Ratio Prot 0.19 c0.20 0.04

v/s Ratio Perm 0.14 0.00 0.00 c0.07

v/c Ratio 0.48 0.63 0.01 0.67 0.01 0.13 0.08

Uniform Delay, d1 18.8 19.9 16.2 20.1 6.6 7.1 6.9

Progression Factor 0.87 0.86 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 2.5 1.0 0.0 1.8 0.0 0.4 0.2

Delay (s) 18.7 18.0 16.2 22.0 6.6 7.5 7.1

Level of Service B B B C A A A

Approach Delay (s) 18.1 22.0 6.6 7.3

Approach LOS B C A A

Intersection Summary

HCM Average Control Delay 18.2 HCM Level of Service B

HCM Volume to Capacity ratio 0.32

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.1

Intersection Capacity Utilization 58.2% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 35 395 147 144 450 83 131 200 80 195 366 27

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.96 1.00 0.98 1.00 0.96 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 3383 1770 3457 1770 3387 1770 3498

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1770 3383 1770 3457 1770 3387 1770 3498

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 38 429 160 157 489 90 142 217 87 212 398 29

RTOR Reduction (vph) 0 58 0 0 21 0 0 69 0 0 8 0

Lane Group Flow (vph) 38 531 0 157 558 0 142 235 0 212 419 0

Confl. Peds. (#/hr) 1 1 9 9

Turn Type Prot Prot Prot Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases

Actuated Green, G (s) 2.3 16.6 8.9 23.2 7.8 13.2 10.3 15.7

Effective Green, g (s) 2.3 16.6 8.9 23.2 7.8 13.2 10.3 15.7

Actuated g/C Ratio 0.04 0.26 0.14 0.36 0.12 0.20 0.16 0.24

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 63 864 242 1234 212 688 280 845

v/s Ratio Prot 0.02 c0.16 c0.09 0.16 0.08 0.07 c0.12 c0.12

v/s Ratio Perm

v/c Ratio 0.60 0.61 0.65 0.45 0.67 0.34 0.76 0.50

Uniform Delay, d1 30.9 21.4 26.6 16.0 27.4 22.2 26.2 21.2

Progression Factor 1.00 1.00 1.68 0.28 0.98 0.91 1.00 1.00

Incremental Delay, d2 15.2 1.3 5.4 0.2 7.8 1.3 11.1 2.1

Delay (s) 46.1 22.7 50.0 4.8 34.6 21.6 37.3 23.3

Level of Service D C D A C C D C

Approach Delay (s) 24.1 14.4 25.7 27.9

Approach LOS C B C C

Intersection Summary

HCM Average Control Delay 22.5 HCM Level of Service C

HCM Volume to Capacity ratio 0.58

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 57.5% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 0 0 412 0 0 0 0 0 1028 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3

Lane Util. Factor 0.95 0.95

Frt 1.00 1.00

Flt Protected 1.00 1.00

Satd. Flow (prot) 3539 3539

Flt Permitted 1.00 1.00

Satd. Flow (perm) 3539 3539

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 0 0 0 448 0 0 0 0 0 1117 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 0 0 0 448 0 0 0 0 0 1117 0

Turn Type

Protected Phases 6 4

Permitted Phases

Actuated Green, G (s) 62.8 56.6

Effective Green, g (s) 62.8 56.6

Actuated g/C Ratio 0.48 0.44

Clearance Time (s) 5.3 5.3

Vehicle Extension (s) 5.0 5.0

Lane Grp Cap (vph) 1710 1541

v/s Ratio Prot c0.13 c0.32

v/s Ratio Perm

v/c Ratio 0.26 0.72

Uniform Delay, d1 19.9 30.3

Progression Factor 0.49 1.00

Incremental Delay, d2 0.4 2.1

Delay (s) 10.1 32.4

Level of Service B C

Approach Delay (s) 0.0 10.1 0.0 32.4

Approach LOS A B A C

Intersection Summary

HCM Average Control Delay 26.0 HCM Level of Service C

HCM Volume to Capacity ratio 0.48

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 10.6

Intersection Capacity Utilization 47.3% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 0 513 0 0 1047 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3

Lane Util. Factor 0.95 0.97

Frt 1.00 1.00

Flt Protected 1.00 0.95

Satd. Flow (prot) 3539 3433

Flt Permitted 1.00 0.95

Satd. Flow (perm) 3539 3433

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 558 0 0 1138 0

RTOR Reduction (vph) 0 0 0 0 160 0

Lane Group Flow (vph) 0 558 0 0 978 0

Turn Type

Protected Phases 2 4

Permitted Phases

Actuated Green, G (s) 68.9 50.5

Effective Green, g (s) 68.9 50.5

Actuated g/C Ratio 0.53 0.39

Clearance Time (s) 5.3 5.3

Vehicle Extension (s) 5.0 5.0

Lane Grp Cap (vph) 1876 1334

v/s Ratio Prot c0.16 c0.28

v/s Ratio Perm

v/c Ratio 0.30 0.73

Uniform Delay, d1 17.0 34.0

Progression Factor 0.55 0.07

Incremental Delay, d2 0.4 2.3

Delay (s) 9.7 4.7

Level of Service A A

Approach Delay (s) 9.7 0.0 4.7

Approach LOS A A A

Intersection Summary

HCM Average Control Delay 6.3 HCM Level of Service A

HCM Volume to Capacity ratio 0.48

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 10.6

Intersection Capacity Utilization 52.9% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 9 1419 134 148 755 51 26 47 160 182 285 45

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.6 5.3 4.6 5.3 4.6 5.0 5.0 4.6 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3486 1770 3501 1770 1803 1563 1770 1863 1561

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3486 1770 3501 1770 1803 1563 1770 1863 1561

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 10 1542 146 161 821 55 28 51 174 198 310 49

RTOR Reduction (vph) 0 5 0 0 3 0 0 0 77 0 0 25

Lane Group Flow (vph) 10 1683 0 161 873 0 28 51 97 198 310 24

Confl. Peds. (#/hr) 1 2 2 1 2 1 1 2

Bus Blockages (#/hr) 0 0 0 0 0 0 0 8 0 0 0 0

Turn Type Prot Prot Prot Perm Prot Perm

Protected Phases 5 2 1 6 3 8 7 4

Permitted Phases 8 4

Actuated Green, G (s) 1.4 56.5 20.5 75.6 3.2 21.1 21.1 12.4 30.3 30.3

Effective Green, g (s) 1.4 56.5 20.5 75.6 3.2 21.1 21.1 12.4 30.3 30.3

Actuated g/C Ratio 0.01 0.43 0.16 0.58 0.02 0.16 0.16 0.10 0.23 0.23

Clearance Time (s) 4.6 5.3 4.6 5.3 4.6 5.0 5.0 4.6 5.0 5.0

Vehicle Extension (s) 2.5 5.0 2.5 5.0 2.5 5.0 5.0 3.0 5.0 5.0

Lane Grp Cap (vph) 19 1515 279 2036 44 293 254 169 434 364

v/s Ratio Prot 0.01 c0.48 c0.09 0.25 0.02 0.03 c0.11 c0.17

v/s Ratio Perm 0.06 0.02

v/c Ratio 0.53 1.11 0.58 0.43 0.64 0.17 0.38 1.17 0.71 0.07

Uniform Delay, d1 64.0 36.8 50.7 15.2 62.8 46.9 48.6 58.8 45.9 38.8

Progression Factor 1.11 0.75 0.91 0.80 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 17.1 59.0 2.2 0.6 23.4 0.6 2.0 122.9 6.8 0.2

Delay (s) 88.3 86.6 48.3 12.8 86.2 47.5 50.6 181.7 52.7 39.0

Level of Service F F D B F D D F D D

Approach Delay (s) 86.7 18.3 53.9 97.3

Approach LOS F B D F

Intersection Summary

HCM Average Control Delay 66.0 HCM Level of Service E

HCM Volume to Capacity ratio 0.92

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 14.5

Intersection Capacity Utilization 86.0% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 0 1099 867 0 285 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3 5.0

Lane Util. Factor 0.95 0.95 0.97

Frpb, ped/bikes 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 1.00 1.00

Flt Protected 1.00 1.00 0.95

Satd. Flow (prot) 3539 3539 3433

Flt Permitted 1.00 1.00 0.95

Satd. Flow (perm) 3539 3539 3433

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 1195 942 0 310 0

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 0 1195 942 0 310 0

Confl. Peds. (#/hr) 1

Turn Type

Protected Phases 2 6 4

Permitted Phases

Actuated Green, G (s) 43.4 43.4 11.3

Effective Green, g (s) 43.4 43.4 11.3

Actuated g/C Ratio 0.67 0.67 0.17

Clearance Time (s) 5.3 5.3 5.0

Vehicle Extension (s) 5.0 5.0 3.0

Lane Grp Cap (vph) 2363 2363 597

v/s Ratio Prot c0.34 0.27 c0.09

v/s Ratio Perm

v/c Ratio 0.51 0.40 0.52

Uniform Delay, d1 5.4 4.9 24.4

Progression Factor 0.71 1.00 1.00

Incremental Delay, d2 0.1 0.5 0.8

Delay (s) 3.9 5.4 25.1

Level of Service A A C

Approach Delay (s) 3.9 5.4 25.1

Approach LOS A A C

Intersection Summary

HCM Average Control Delay 7.2 HCM Level of Service A

HCM Volume to Capacity ratio 0.51

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.3

Intersection Capacity Utilization 47.1% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 31 53 13 589 1706 41

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 34 58 14 640 1854 45

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 2203 927 1899

vC1, stage 1 conf vol 1854

vC2, stage 2 conf vol 348

vCu, unblocked vol 2203 927 1899

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s) 5.8

tF (s) 3.5 3.3 2.2

p0 queue free % 68 79 95

cM capacity (veh/h) 106 270 310

Direction, Lane # EB 1 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3

Volume Total 91 14 320 320 927 927 45

Volume Left 34 14 0 0 0 0 0

Volume Right 58 0 0 0 0 0 45

cSH 172 310 1700 1700 1700 1700 1700

Volume to Capacity 0.53 0.05 0.19 0.19 0.55 0.55 0.03

Queue Length 95th (ft) 67 4 0 0 0 0 0

Control Delay (s) 47.5 17.2 0.0 0.0 0.0 0.0 0.0

Lane LOS E C

Approach Delay (s) 47.5 0.4 0.0

Approach LOS E

Intersection Summary

Average Delay 1.7

Intersection Capacity Utilization 58.8% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 127 341 73 180 126 76 15 349 111 126 1366 156

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 11 11 11 11 11 11 13 15 11 13

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 0.97 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3432 1711 3421 1508 1711 3421 1590 1947 3421 1585

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3432 1711 3421 1508 1711 3421 1590 1947 3421 1585

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 138 371 79 196 137 83 16 379 121 137 1485 170

RTOR Reduction (vph) 0 15 0 0 0 69 0 0 66 0 0 35

Lane Group Flow (vph) 138 435 0 196 137 14 16 379 55 137 1485 135

Confl. Peds. (#/hr) 2 9 9 2 12 12 12 12

Turn Type Prot Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 13.8 20.8 15.0 22.0 22.0 2.8 58.9 58.9 13.3 69.4 69.4

Effective Green, g (s) 13.8 20.8 15.0 22.0 22.0 2.8 58.9 58.9 13.3 69.4 69.4

Actuated g/C Ratio 0.11 0.16 0.12 0.17 0.17 0.02 0.45 0.45 0.10 0.53 0.53

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 3.0 2.0 2.0 2.5 3.5 3.5 2.5 3.5 3.5

Lane Grp Cap (vph) 188 549 197 579 255 37 1550 720 199 1826 846

v/s Ratio Prot 0.08 c0.13 c0.11 0.04 0.01 0.11 c0.07 c0.43

v/s Ratio Perm 0.01 0.03 0.09

v/c Ratio 0.73 0.79 0.99 0.24 0.06 0.43 0.24 0.08 0.69 0.81 0.16

Uniform Delay, d1 56.3 52.5 57.5 46.7 45.3 62.8 21.9 20.1 56.3 25.0 15.4

Progression Factor 0.99 1.00 0.65 0.92 2.53 1.02 0.79 0.39 1.00 1.00 1.00

Incremental Delay, d2 12.0 7.2 61.9 0.1 0.0 5.7 0.4 0.2 8.7 4.1 0.4

Delay (s) 67.7 59.5 99.4 43.1 114.5 70.0 17.6 8.1 65.1 29.1 15.8

Level of Service E E F D F E B A E C B

Approach Delay (s) 61.4 83.9 17.0 30.6

Approach LOS E F B C

Intersection Summary

HCM Average Control Delay 40.6 HCM Level of Service D

HCM Volume to Capacity ratio 0.85

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 22.0

Intersection Capacity Utilization 85.3% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR WBR2 NBL2 NBL NBT NBR SBL

Lane Configurations

Volume (vph) 68 333 194 113 180 36 18 81 31 402 43 51

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00

Frt 1.00 1.00 0.85 1.00 0.97 1.00 1.00 0.85 1.00

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Satd. Flow (prot) 1593 3185 1425 1593 3075 1593 3185 1425 1593

Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Satd. Flow (perm) 1593 3185 1425 1593 3075 1593 3185 1425 1593

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 74 362 211 123 196 39 20 88 34 437 47 55

RTOR Reduction (vph) 0 0 119 0 5 0 0 0 0 0 22 0

Lane Group Flow (vph) 74 362 92 123 250 0 0 0 122 437 25 55

Turn Type Prot Perm Prot Prot Prot Perm Prot

Protected Phases 7 4 3 8 5 5 2 1

Permitted Phases 4 2

Actuated Green, G (s) 8.6 23.4 23.4 9.0 23.8 9.0 68.4 68.4 7.2

Effective Green, g (s) 8.6 23.4 23.4 9.0 23.8 9.0 68.4 68.4 7.2

Actuated g/C Ratio 0.07 0.18 0.18 0.07 0.18 0.07 0.53 0.53 0.06

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 2.0 6.0 6.0 2.0

Lane Grp Cap (vph) 105 573 257 110 563 110 1676 750 88

v/s Ratio Prot 0.05 c0.11 c0.08 0.08 c0.08 0.14 0.03

v/s Ratio Perm 0.06 0.02

v/c Ratio 0.70 0.63 0.36 1.12 0.44 1.11 0.26 0.03 0.62

Uniform Delay, d1 59.5 49.3 46.7 60.5 47.2 60.5 16.9 14.9 60.1

Progression Factor 1.21 0.82 0.62 0.91 0.93 0.69 0.77 1.44 1.16

Incremental Delay, d2 19.1 2.2 0.8 120.3 0.5 116.2 0.4 0.1 7.4

Delay (s) 91.0 42.7 29.9 175.4 44.4 158.0 13.3 21.4 77.1

Level of Service F D C F D F B C E

Approach Delay (s) 44.1 87.0 43.1

Approach LOS D F D

Intersection Summary

HCM Average Control Delay 46.8 HCM Level of Service D

HCM Volume to Capacity ratio 0.93

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 22.0

Intersection Capacity Utilization 88.0% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBT SBR SBR2 SER2

Lane Configurations

Volume (vph) 1484 74 7 0

Ideal Flow (vphpl) 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0

Lane Util. Factor 0.95 1.00

Frt 1.00 0.85

Flt Protected 1.00 1.00

Satd. Flow (prot) 3185 1425

Flt Permitted 1.00 1.00

Satd. Flow (perm) 3185 1425

Peak-hour factor, PHF 0.92 0.92 0.92 0.92

Adj. Flow (vph) 1613 80 8 0

RTOR Reduction (vph) 0 2 0 0

Lane Group Flow (vph) 1613 86 0 0

Turn Type Prot custom

Protected Phases 6 6

Permitted Phases 4

Actuated Green, G (s) 66.6 66.6

Effective Green, g (s) 66.6 66.6

Actuated g/C Ratio 0.51 0.51

Clearance Time (s) 5.0 5.0

Vehicle Extension (s) 4.0 4.0

Lane Grp Cap (vph) 1632 730

v/s Ratio Prot c0.51 0.06

v/s Ratio Perm

v/c Ratio 0.99 0.12

Uniform Delay, d1 31.3 16.4

Progression Factor 0.77 0.56

Incremental Delay, d2 17.0 0.3

Delay (s) 40.9 9.5

Level of Service D A

Approach Delay (s) 40.5

Approach LOS D

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 34 266 59 354 207 97 15 490 123 187 1484 36

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 6.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 0.97 0.95 1.00 1.00 0.95 1.00 0.97 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.97 1.00 1.00 0.98 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 2976 3090 3079 1388 1593 3079 1397 3090 3079 1403

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1593 2976 3090 3079 1388 1593 3079 1397 3090 3079 1403

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 37 289 64 385 225 105 16 533 134 203 1613 39

RTOR Reduction (vph) 0 16 0 0 0 79 0 0 59 0 0 18

Lane Group Flow (vph) 37 337 0 385 225 26 16 533 75 203 1613 21

Confl. Peds. (#/hr) 12 18 18 12 2 9 9 2

Turn Type Prot Prot Perm Prot pm+ov Prot Perm

Protected Phases 7 4 3 8 5 2 3 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 4.2 23.3 13.0 32.1 32.1 2.4 59.8 72.8 11.9 69.3 69.3

Effective Green, g (s) 4.2 23.3 13.0 32.1 32.1 2.4 59.8 72.8 11.9 69.3 69.3

Actuated g/C Ratio 0.03 0.18 0.10 0.25 0.25 0.02 0.46 0.56 0.09 0.53 0.53

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 6.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.5 3.5 3.5 1.5 4.0 3.5 1.5 4.0 4.0

Lane Grp Cap (vph) 51 533 309 760 343 29 1416 782 283 1641 748

v/s Ratio Prot 0.02 c0.11 c0.12 0.07 0.01 0.17 0.01 c0.07 c0.52

v/s Ratio Perm 0.02 0.04 0.01

v/c Ratio 0.73 0.63 1.25 0.30 0.08 0.55 0.38 0.10 0.72 0.98 0.03

Uniform Delay, d1 62.3 49.4 58.5 39.8 37.6 63.3 22.9 13.3 57.4 29.8 14.4

Progression Factor 1.03 0.95 0.68 0.78 1.10 1.06 1.37 2.92 1.27 0.35 0.13

Incremental Delay, d2 39.9 2.4 134.7 0.3 0.1 12.0 0.7 0.1 2.5 9.5 0.0

Delay (s) 104.3 49.6 174.2 31.1 41.3 78.9 32.1 38.9 75.3 20.1 1.9

Level of Service F D F C D E C D E C A

Approach Delay (s) 54.8 109.7 34.5 25.7

Approach LOS D F C C

Intersection Summary

HCM Average Control Delay 47.0 HCM Level of Service D

HCM Volume to Capacity ratio 0.95

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 22.0

Intersection Capacity Utilization 96.4% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 91 26 137 13 49 4 173 593 6 11 1696 257

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 4.0 6.0 4.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 0.97 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.98 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.87 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1588 1394 1590 1601 3090 3079 1355 1593 3079 1395

Flt Permitted 0.56 1.00 0.41 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 934 1394 694 1601 3090 3079 1355 1593 3079 1395

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 99 28 149 14 53 4 188 645 7 12 1843 279

RTOR Reduction (vph) 0 123 0 0 3 0 0 0 2 0 0 69

Lane Group Flow (vph) 99 54 0 14 54 0 188 645 5 12 1843 210

Confl. Peds. (#/hr) 5 5 5 5 4 6 6 4

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 18.0 13.4 12.0 10.4 7.0 92.4 92.4 2.6 88.0 88.0

Effective Green, g (s) 18.0 13.4 12.0 10.4 7.0 92.4 92.4 2.6 88.0 88.0

Actuated g/C Ratio 0.14 0.10 0.09 0.08 0.05 0.71 0.71 0.02 0.68 0.68

Clearance Time (s) 4.0 6.0 4.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 2.0 3.0 2.0 2.0 3.0 3.0 2.0 3.0 3.0

Lane Grp Cap (vph) 152 144 75 128 166 2188 963 32 2084 944

v/s Ratio Prot c0.02 0.04 0.00 0.03 c0.06 c0.21 0.01 c0.60

v/s Ratio Perm c0.07 0.01 0.00 0.15

v/c Ratio 0.65 0.38 0.19 0.42 1.13 0.29 0.01 0.38 0.88 0.22

Uniform Delay, d1 52.7 54.4 54.1 56.9 61.5 6.9 5.5 62.9 16.9 8.0

Progression Factor 1.02 1.33 1.00 1.00 0.95 0.93 1.01 1.26 0.33 0.08

Incremental Delay, d2 9.6 0.6 1.2 0.8 107.9 0.3 0.0 1.7 4.0 0.4

Delay (s) 63.5 72.9 55.3 57.8 166.1 6.8 5.5 81.2 9.5 1.0

Level of Service E E E E F A A F A A

Approach Delay (s) 69.5 57.3 42.4 8.8

Approach LOS E E D A

Intersection Summary

HCM Average Control Delay 23.4 HCM Level of Service C

HCM Volume to Capacity ratio 0.89

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 23.0

Intersection Capacity Utilization 85.1% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 156 122 32 140 170 154 17 468 56 101 1327 5

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.97 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 0.98 1.00 1.00 0.97 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 3090 1676 1402 1593 3185 1403 1593 3185 1385 1593 3185 1399

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 3090 1676 1402 1593 3185 1403 1593 3185 1385 1593 3185 1399

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 170 133 35 152 185 167 18 509 61 110 1442 5

RTOR Reduction (vph) 0 0 31 0 0 144 0 0 28 0 0 2

Lane Group Flow (vph) 170 133 4 152 185 23 18 509 33 110 1442 3

Confl. Peds. (#/hr) 3 3 3 3 4 3 3 4

Turn Type Prot Perm Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 10.2 14.8 14.8 13.0 17.6 17.6 2.4 69.3 69.3 12.9 79.8 79.8

Effective Green, g (s) 10.2 14.8 14.8 13.0 17.6 17.6 2.4 69.3 69.3 12.9 79.8 79.8

Actuated g/C Ratio 0.08 0.11 0.11 0.10 0.14 0.14 0.02 0.53 0.53 0.10 0.61 0.61

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 3.0 3.0 2.0 3.0 3.0

Lane Grp Cap (vph) 242 191 160 159 431 190 29 1698 738 158 1955 859

v/s Ratio Prot 0.06 c0.08 c0.10 c0.06 0.01 0.16 c0.07 c0.45

v/s Ratio Perm 0.00 0.02 0.02 0.00

v/c Ratio 0.70 0.70 0.02 0.96 0.43 0.12 0.62 0.30 0.04 0.70 0.74 0.00

Uniform Delay, d1 58.4 55.4 51.2 58.2 51.6 49.4 63.3 16.9 14.5 56.7 17.7 9.7

Progression Factor 1.07 0.90 0.79 1.00 1.00 1.00 1.38 0.21 0.00 1.21 0.26 0.09

Incremental Delay, d2 7.3 8.6 0.0 57.4 0.3 0.1 24.4 0.4 0.1 5.7 1.4 0.0

Delay (s) 70.0 58.4 40.6 115.6 51.8 49.5 111.7 3.9 0.1 74.5 5.9 0.8

Level of Service E E D F D D F A A E A A

Approach Delay (s) 62.4 70.3 6.8 10.7

Approach LOS E E A B

Intersection Summary

HCM Average Control Delay 25.9 HCM Level of Service C

HCM Volume to Capacity ratio 0.81

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 25.0

Intersection Capacity Utilization 79.0% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 56 493 58 229 362 146 45 408 152 300 1152 55

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.98 1.00 1.00 0.97 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3469 1770 3539 1552 1770 3539 1534 1770 3539 1530

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3469 1770 3539 1552 1770 3539 1534 1770 3539 1530

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 61 536 63 249 393 159 49 443 165 326 1252 60

RTOR Reduction (vph) 0 7 0 0 0 110 0 0 121 0 0 32

Lane Group Flow (vph) 61 592 0 249 393 49 49 443 44 326 1252 28

Confl. Peds. (#/hr) 6 19 19 6 12 13 13 12

Turn Type Prot Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 7.6 26.2 21.6 40.2 40.2 5.6 34.6 34.6 27.6 56.6 56.6

Effective Green, g (s) 7.6 26.2 21.6 40.2 40.2 5.6 34.6 34.6 27.6 56.6 56.6

Actuated g/C Ratio 0.06 0.20 0.17 0.31 0.31 0.04 0.27 0.27 0.21 0.44 0.44

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 4.0 2.0 2.0 2.0 6.0 6.0 5.0 6.0 6.0

Lane Grp Cap (vph) 103 699 294 1094 480 76 942 408 376 1541 666

v/s Ratio Prot 0.03 c0.17 c0.14 0.11 0.03 0.13 c0.18 c0.35

v/s Ratio Perm 0.03 0.03 0.02

v/c Ratio 0.59 0.85 0.85 0.36 0.10 0.64 0.47 0.11 0.87 0.81 0.04

Uniform Delay, d1 59.7 50.0 52.6 34.9 32.0 61.2 40.0 36.0 49.4 32.1 21.1

Progression Factor 1.03 0.94 1.00 1.00 1.00 1.07 0.70 0.27 0.82 0.77 0.79

Incremental Delay, d2 8.2 8.7 20.3 0.1 0.0 12.8 1.6 0.5 14.6 3.3 0.1

Delay (s) 69.5 55.5 72.9 35.0 32.1 78.4 29.6 10.3 55.2 28.2 16.7

Level of Service E E E C C E C B E C B

Approach Delay (s) 56.8 46.2 28.4 33.1

Approach LOS E D C C

Intersection Summary

HCM Average Control Delay 39.2 HCM Level of Service D

HCM Volume to Capacity ratio 0.82

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 86.1% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 73 475 76 176 318 69 33 421 139 107 1209 74

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.98 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.97 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1770 3454 1770 3401 1770 3539 1557 1770 3500

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1770 3454 1770 3401 1770 3539 1557 1770 3500

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 79 516 83 191 346 75 36 458 151 116 1314 80

RTOR Reduction (vph) 0 10 0 0 14 0 0 0 85 0 3 0

Lane Group Flow (vph) 79 589 0 191 407 0 36 458 66 116 1391 0

Confl. Peds. (#/hr) 25 5 5 25 14 2 2 14

Turn Type Prot Prot Prot Perm Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 2

Actuated Green, G (s) 8.9 26.6 17.8 35.5 4.4 56.4 56.4 13.2 65.2

Effective Green, g (s) 8.9 26.6 17.8 35.5 4.4 56.4 56.4 13.2 65.2

Actuated g/C Ratio 0.07 0.20 0.14 0.27 0.03 0.43 0.43 0.10 0.50

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 121 707 242 929 60 1535 675 180 1755

v/s Ratio Prot 0.04 c0.17 c0.11 0.12 0.02 0.13 c0.07 c0.40

v/s Ratio Perm 0.04

v/c Ratio 0.65 0.83 0.79 0.44 0.60 0.30 0.10 0.64 0.79

Uniform Delay, d1 59.0 49.6 54.3 39.0 61.9 23.9 21.8 56.1 26.8

Progression Factor 1.00 1.00 1.10 1.07 1.00 1.00 1.00 1.12 0.53

Incremental Delay, d2 12.0 8.3 14.6 0.3 15.1 0.5 0.3 4.6 2.2

Delay (s) 71.0 57.9 74.5 42.2 77.0 24.4 22.0 67.4 16.4

Level of Service E E E D E C C E B

Approach Delay (s) 59.4 52.3 26.8 20.3

Approach LOS E D C C

Intersection Summary

HCM Average Control Delay 34.9 HCM Level of Service C

HCM Volume to Capacity ratio 0.80

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 77.9% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

47: N 175th St & I-5 SB Off-Ramp 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 24 Synchro 7 -  Report

David Evans and Associates, Inc. Page 49

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 439 537 259 566 0 0 0 0 86 2 347

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 11 11 12 12 12 12 12 11 12

Total Lost time (s) 5.0 5.0 4.6 5.0 5.0 5.0

Lane Util. Factor 0.91 1.00 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 0.97 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 4916 1535 1711 3421 1717 1583

Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 4916 1535 1711 3421 1717 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 477 584 282 615 0 0 0 0 93 2 377

RTOR Reduction (vph) 0 0 341 0 0 0 0 0 0 0 0 278

Lane Group Flow (vph) 0 477 243 282 615 0 0 0 0 0 95 99

Confl. Peds. (#/hr) 5 4

Turn Type Perm Prot Perm Perm

Protected Phases 2 1 6 4

Permitted Phases 2 4 4

Actuated Green, G (s) 54.0 54.0 27.2 27.8 34.2 34.2

Effective Green, g (s) 54.0 54.0 27.2 27.8 34.2 34.2

Actuated g/C Ratio 0.42 0.42 0.21 0.21 0.26 0.26

Clearance Time (s) 5.0 5.0 4.6 5.0 5.0 5.0

Vehicle Extension (s) 4.0 4.0 4.5 4.0 5.0 5.0

Lane Grp Cap (vph) 2042 638 358 732 452 416

v/s Ratio Prot 0.10 0.16 c0.18

v/s Ratio Perm c0.16 0.06 c0.06

v/c Ratio 0.23 0.38 0.79 0.84 0.21 0.24

Uniform Delay, d1 24.6 26.4 48.7 49.0 37.4 37.7

Progression Factor 1.03 2.78 0.46 0.47 1.00 1.00

Incremental Delay, d2 0.3 1.6 8.0 5.9 0.5 0.6

Delay (s) 25.6 74.9 30.1 28.7 37.9 38.3

Level of Service C E C C D D

Approach Delay (s) 52.7 29.1 0.0 38.2

Approach LOS D C A D

Intersection Summary

HCM Average Control Delay 41.2 HCM Level of Service D

HCM Volume to Capacity ratio 0.43

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 95.3% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

48: N 130th St & 5th Ave NE 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 24 Synchro 7 -  Report

David Evans and Associates, Inc. Page 50

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 212 416 52 0 290 104 287 117 220 110 215 32

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 0.95 0.95 1.00 0.91 0.91 0.91 0.91

Frpb, ped/bikes 1.00 1.00 0.99 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.99 1.00 0.85 1.00 0.92 1.00 0.98

Flt Protected 0.98 1.00 1.00 0.95 0.99 0.95 1.00

Satd. Flow (prot) 3439 3539 1561 1610 3067 1610 3314

Flt Permitted 0.74 1.00 1.00 0.95 0.99 0.95 1.00

Satd. Flow (perm) 2588 3539 1561 1610 3067 1610 3314

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 230 452 57 0 315 113 312 127 239 120 234 35

RTOR Reduction (vph) 0 9 0 0 0 76 0 180 0 0 17 0

Lane Group Flow (vph) 0 730 0 0 315 37 234 264 0 108 264 0

Confl. Peds. (#/hr) 2 2 2 2 2 1 1 2

Turn Type Perm Perm Split Split

Protected Phases 4 8 2 2 6 6

Permitted Phases 4 8

Actuated Green, G (s) 21.0 21.0 21.0 16.0 16.0 16.0 16.0

Effective Green, g (s) 21.0 21.0 21.0 16.0 16.0 16.0 16.0

Actuated g/C Ratio 0.32 0.32 0.32 0.25 0.25 0.25 0.25

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 836 1143 504 396 755 396 816

v/s Ratio Prot 0.09 c0.15 0.09 0.07 c0.08

v/s Ratio Perm c0.28 0.02

v/c Ratio 0.87 0.28 0.07 0.59 0.35 0.27 0.32

Uniform Delay, d1 20.7 16.3 15.2 21.6 20.2 19.8 20.1

Progression Factor 0.93 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 9.5 0.6 0.3 6.3 1.3 1.7 1.1

Delay (s) 28.8 16.9 15.5 28.0 21.5 21.5 21.1

Level of Service C B B C C C C

Approach Delay (s) 28.8 16.6 23.7 21.2

Approach LOS C B C C

Intersection Summary

HCM Average Control Delay 23.6 HCM Level of Service C

HCM Volume to Capacity ratio 0.62

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 72.7% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

49: NW 200th St & 8th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 24 Synchro 7 -  Report

David Evans and Associates, Inc. Page 51

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 17 7 125 3 9 1 72 184 0 3 288 32

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 18 8 136 3 10 1 78 200 0 3 313 35

Pedestrians 3 2 15

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 702 698 348 850 716 202 351 202

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 702 698 348 850 716 202 351 202

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 94 98 80 98 97 100 94 100

cM capacity (veh/h) 325 338 684 206 331 837 1205 1368

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 162 14 278 351

Volume Left 18 3 78 3

Volume Right 136 1 0 35

cSH 583 302 1205 1368

Volume to Capacity 0.28 0.05 0.06 0.00

Queue Length 95th (ft) 28 4 5 0

Control Delay (s) 13.5 17.5 2.7 0.1

Lane LOS B C A A

Approach Delay (s) 13.5 17.5 2.7 0.1

Approach LOS B C

Intersection Summary

Average Delay 4.0

Intersection Capacity Utilization 53.2% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

50: NW 200th St & 3rd Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 24 Synchro 7 -  Report

David Evans and Associates, Inc. Page 52

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 11 4 61 7 22 2 82 67 33 194 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 12 4 66 8 24 2 89 73 36 211 0

Pedestrians 6 1 2

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 1 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 448 456 217 424 420 129 217 163

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 448 456 217 424 420 129 217 163

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 98 99 87 99 97 100 97

cM capacity (veh/h) 486 484 819 514 508 919 1346 1415

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 17 98 164 247

Volume Left 1 66 2 36

Volume Right 4 24 73 0

cSH 540 575 1346 1415

Volume to Capacity 0.03 0.17 0.00 0.03

Queue Length 95th (ft) 2 15 0 2

Control Delay (s) 11.9 12.5 0.1 1.3

Lane LOS B B A A

Approach Delay (s) 11.9 12.5 0.1 1.3

Approach LOS B B

Intersection Summary

Average Delay 3.4

Intersection Capacity Utilization 42.9% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

51: NW 200th St & Fremont Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 24 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 7 75 23 13 33 12 26 76 29 15 231 23

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 8 82 25 14 36 13 28 83 32 16 251 25

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 114 63 142 292

Volume Left (vph) 8 14 28 16

Volume Right (vph) 25 13 32 25

Hadj (s) -0.08 -0.05 -0.06 -0.01

Departure Headway (s) 4.9 5.0 4.6 4.5

Degree Utilization, x 0.16 0.09 0.18 0.37

Capacity (veh/h) 664 640 732 760

Control Delay (s) 8.8 8.5 8.7 10.1

Approach Delay (s) 8.8 8.5 8.7 10.1

Approach LOS A A A B

Intersection Summary

Delay 9.4

HCM Level of Service A

Intersection Capacity Utilization 29.7% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

52: N 200th St & SR 99 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 24 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 44 136 33 72 48 31 17 438 52 48 1663 42

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.98 1.00 1.00 0.91

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.94 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1760 1741 1765 1678 1770 3421 1547 1770 3421 1446

Flt Permitted 0.56 1.00 0.46 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1028 1741 854 1678 1770 3421 1547 1770 3421 1446

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 48 148 36 78 52 34 18 476 57 52 1808 46

RTOR Reduction (vph) 0 8 0 0 20 0 0 0 22 0 0 16

Lane Group Flow (vph) 48 176 0 78 66 0 18 476 35 52 1808 30

Confl. Peds. (#/hr) 9 6 6 9 21 1 1 21

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 26.9 18.9 20.5 15.7 2.4 79.2 79.2 7.1 83.9 83.9

Effective Green, g (s) 26.9 18.9 20.5 15.7 2.4 79.2 79.2 7.1 83.9 83.9

Actuated g/C Ratio 0.21 0.15 0.16 0.12 0.02 0.61 0.61 0.05 0.65 0.65

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 3.5 3.0 3.5 2.0 4.0 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 258 253 168 203 33 2084 942 97 2208 933

v/s Ratio Prot 0.01 c0.10 c0.02 0.04 0.01 0.14 c0.03 c0.53

v/s Ratio Perm 0.03 0.06 0.02 0.02

v/c Ratio 0.19 0.70 0.46 0.32 0.55 0.23 0.04 0.54 0.82 0.03

Uniform Delay, d1 42.1 52.8 48.5 52.3 63.3 11.5 10.2 59.8 17.3 8.3

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.23 0.32 0.15

Incremental Delay, d2 0.1 8.4 2.0 1.1 9.5 0.3 0.1 4.7 2.4 0.0

Delay (s) 42.2 61.2 50.6 53.4 72.8 11.8 10.2 78.2 7.9 1.3

Level of Service D E D D E B B E A A

Approach Delay (s) 57.3 52.1 13.6 9.6

Approach LOS E D B A

Intersection Summary

HCM Average Control Delay 16.7 HCM Level of Service B

HCM Volume to Capacity ratio 0.79

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 77.2% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

53: NW 195th St & 8th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 24 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 0 3 42 0 36 0 173 110 60 369 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 0 3 46 0 39 0 188 120 65 401 0

Pedestrians 4 4

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 822 843 409 787 783 248 405 308

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 822 843 409 787 783 248 405 308

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 100 99 84 100 95 100 95

cM capacity (veh/h) 266 284 638 294 307 791 1150 1253

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 4 85 308 466

Volume Left 1 46 0 65

Volume Right 3 39 120 0

cSH 472 414 1150 1253

Volume to Capacity 0.01 0.20 0.00 0.05

Queue Length 95th (ft) 1 19 0 4

Control Delay (s) 12.7 15.9 0.0 1.6

Lane LOS B C A

Approach Delay (s) 12.7 15.9 0.0 1.6

Approach LOS B C

Intersection Summary

Average Delay 2.5

Intersection Capacity Utilization 57.5% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

54: NW 195th St & 3rd Ave NW 3/29/2016
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David Evans and Associates, Inc. Page 56

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 43 95 53 47 48 28 20 115 22 92 220 21

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 47 103 58 51 52 30 22 125 24 100 239 23

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 208 134 171 362

Volume Left (vph) 47 51 22 100

Volume Right (vph) 58 30 24 23

Hadj (s) -0.09 -0.03 -0.02 0.05

Departure Headway (s) 5.5 5.7 5.4 5.2

Degree Utilization, x 0.32 0.21 0.26 0.52

Capacity (veh/h) 596 559 597 656

Control Delay (s) 11.0 10.2 10.3 13.8

Approach Delay (s) 11.0 10.2 10.3 13.8

Approach LOS B B B B

Intersection Summary

Delay 11.9

HCM Level of Service B

Intersection Capacity Utilization 49.7% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 88 69 101 49 77 11 65 115 8 14 321 85

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 96 75 110 53 84 12 71 125 9 15 349 92

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 280 149 204 457

Volume Left (vph) 96 53 71 15

Volume Right (vph) 110 12 9 92

Hadj (s) -0.13 0.06 0.08 -0.08

Departure Headway (s) 6.1 6.6 6.2 5.6

Degree Utilization, x 0.47 0.27 0.35 0.71

Capacity (veh/h) 535 466 516 617

Control Delay (s) 14.4 12.0 12.6 21.3

Approach Delay (s) 14.4 12.0 12.6 21.3

Approach LOS B B B C

Intersection Summary

Delay 16.6

HCM Level of Service C

Intersection Capacity Utilization 63.7% ICU Level of Service B

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

56: N 192nd St & SR 99 3/29/2016
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 20 11 6 28 19 21 5 392 9 22 1670 38

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 12 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 1.00 0.95 1.00 1.00 0.93

Flpb, ped/bikes 0.99 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.94 1.00 0.92 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1754 1687 1750 1698 1770 3421 1498 1770 3421 1468

Flt Permitted 0.73 1.00 0.75 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1345 1687 1372 1698 1770 3421 1498 1770 3421 1468

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 22 12 7 30 21 23 5 426 10 24 1815 41

RTOR Reduction (vph) 0 6 0 0 21 0 0 0 2 0 0 5

Lane Group Flow (vph) 22 13 0 30 23 0 5 426 8 24 1815 36

Confl. Peds. (#/hr) 7 8 8 7 15 9 9 15

Turn Type Perm Perm Prot Perm Prot Perm

Protected Phases 4 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 13.4 13.4 13.4 13.4 1.2 98.0 98.0 3.6 100.4 100.4

Effective Green, g (s) 13.4 13.4 13.4 13.4 1.2 98.0 98.0 3.6 100.4 100.4

Actuated g/C Ratio 0.10 0.10 0.10 0.10 0.01 0.75 0.75 0.03 0.77 0.77

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 4.0 4.0 2.0 4.0 4.0

Lane Grp Cap (vph) 139 174 141 175 16 2579 1129 49 2642 1134

v/s Ratio Prot 0.01 0.01 0.00 0.12 c0.01 c0.53

v/s Ratio Perm 0.02 c0.02 0.01 0.02

v/c Ratio 0.16 0.07 0.21 0.13 0.31 0.17 0.01 0.49 0.69 0.03

Uniform Delay, d1 53.2 52.7 53.5 53.0 64.0 4.5 4.0 62.3 7.2 3.5

Progression Factor 1.00 1.00 1.00 1.00 0.83 0.84 1.04 1.00 1.00 1.00

Incremental Delay, d2 0.2 0.1 0.3 0.1 3.9 0.1 0.0 2.8 1.5 0.1

Delay (s) 53.4 52.8 53.7 53.1 57.0 3.9 4.1 65.1 8.7 3.5

Level of Service D D D D E A A E A A

Approach Delay (s) 53.1 53.4 4.5 9.3

Approach LOS D D A A

Intersection Summary

HCM Average Control Delay 10.5 HCM Level of Service B

HCM Volume to Capacity ratio 0.61

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 66.2% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 23 205 159 98 231 51 53 92 47 45 323 43

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 10 10 11 10 10 11 12 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.98 1.00 0.99 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.93 1.00 0.97 1.00 0.95 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1705 1571 1711 1682 1711 1750 1703 1824

Flt Permitted 0.55 1.00 0.40 1.00 0.16 1.00 0.58 1.00

Satd. Flow (perm) 983 1571 718 1682 293 1750 1043 1824

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 25 223 173 107 251 55 58 100 51 49 351 47

RTOR Reduction (vph) 0 18 0 0 5 0 0 16 0 0 4 0

Lane Group Flow (vph) 25 378 0 107 301 0 58 135 0 49 394 0

Confl. Peds. (#/hr) 3 4 4 3 1 3 3 1

Confl. Bikes (#/hr) 6 3 1

Bus Blockages (#/hr) 0 4 0 0 0 0 0 0 0 0 0 0

Turn Type pm+pt pm+pt pm+pt pm+pt

Protected Phases 5 2 1 6 7 4 3 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 69.1 66.1 77.5 70.3 36.7 32.7 36.7 32.7

Effective Green, g (s) 69.1 66.1 77.5 70.3 36.7 32.7 36.7 32.7

Actuated g/C Ratio 0.53 0.51 0.60 0.54 0.28 0.25 0.28 0.25

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 539 799 483 910 126 440 315 459

v/s Ratio Prot 0.00 c0.24 c0.01 c0.18 c0.01 0.08 0.00 c0.22

v/s Ratio Perm 0.02 0.12 0.12 0.04

v/c Ratio 0.05 0.47 0.22 0.33 0.46 0.31 0.16 0.86

Uniform Delay, d1 14.5 20.7 12.6 16.7 36.8 39.5 34.5 46.4

Progression Factor 0.57 0.46 1.00 1.00 1.16 1.11 1.00 1.00

Incremental Delay, d2 0.0 2.0 0.1 1.0 0.9 0.1 0.1 14.1

Delay (s) 8.2 11.5 12.7 17.7 43.7 43.9 34.6 60.5

Level of Service A B B B D D C E

Approach Delay (s) 11.3 16.4 43.8 57.7

Approach LOS B B D E

Intersection Summary

HCM Average Control Delay 31.2 HCM Level of Service C

HCM Volume to Capacity ratio 0.60

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 25.0

Intersection Capacity Utilization 66.6% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 1 0 0 190 2 74 0 148 117 217 345 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 0 0 207 2 80 0 161 127 236 375 0

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 1 289 288 611

Volume Left (vph) 1 207 0 236

Volume Right (vph) 0 80 127 0

Hadj (s) 0.23 0.01 -0.23 0.11

Departure Headway (s) 7.5 6.3 5.6 5.5

Degree Utilization, x 0.00 0.51 0.45 0.93

Capacity (veh/h) 430 549 621 653

Control Delay (s) 10.5 15.6 13.1 42.7

Approach Delay (s) 10.5 15.6 13.1 42.7

Approach LOS B C B E

Intersection Summary

Delay 28.9

HCM Level of Service D

Intersection Capacity Utilization 69.2% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 29 42 0 3 78 24 0 8 1 104 17 66

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 32 46 0 3 85 26 0 9 1 113 18 72

Pedestrians 1 4 2 1

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 0 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1279

pX, platoon unblocked

vC, conflicting volume 112 48 297 229 52 223 216 100

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 112 48 297 229 52 223 216 100

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 98 100 100 99 100 84 97 92

cM capacity (veh/h) 1477 1557 580 653 1011 707 664 954

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 77 114 10 203

Volume Left 32 3 0 113

Volume Right 0 26 1 72

cSH 1477 1557 680 773

Volume to Capacity 0.02 0.00 0.01 0.26

Queue Length 95th (ft) 2 0 1 26

Control Delay (s) 3.2 0.2 10.4 11.3

Lane LOS A A B B

Approach Delay (s) 3.2 0.2 10.4 11.3

Approach LOS B B

Intersection Summary

Average Delay 6.6

Intersection Capacity Utilization 34.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 22 13 116 17 12 13 14 650 6 2 1804 57

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 12 12 12 12 12

Total Lost time (s) 4.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.98 1.00 0.99 1.00 1.00 0.96 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.86 1.00 0.92 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1589 1380 1590 1482 1593 3185 1368 1593 3185 1378

Flt Permitted 0.64 1.00 0.47 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1064 1380 778 1482 1593 3185 1368 1593 3185 1378

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 24 14 126 18 13 14 15 707 7 2 1961 62

RTOR Reduction (vph) 0 116 0 0 13 0 0 0 2 0 0 12

Lane Group Flow (vph) 24 24 0 18 14 0 15 707 5 2 1961 50

Confl. Peds. (#/hr) 3 4 4 3 3 5 5 3

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 14.2 10.0 11.4 8.6 2.4 97.1 97.1 1.1 95.8 95.8

Effective Green, g (s) 14.2 10.0 11.4 8.6 2.4 97.1 97.1 1.1 95.8 95.8

Actuated g/C Ratio 0.11 0.08 0.09 0.07 0.02 0.75 0.75 0.01 0.74 0.74

Clearance Time (s) 4.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 2.0 3.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 133 106 86 98 29 2379 1022 13 2347 1015

v/s Ratio Prot c0.01 c0.02 0.00 0.01 c0.01 0.22 0.00 c0.62

v/s Ratio Perm 0.01 0.01 0.00 0.04

v/c Ratio 0.18 0.22 0.21 0.14 0.52 0.30 0.01 0.15 0.84 0.05

Uniform Delay, d1 52.4 56.4 54.8 57.2 63.2 5.4 4.2 64.0 11.7 4.7

Progression Factor 1.00 1.00 1.00 1.00 1.00 0.53 0.46 1.28 0.18 0.00

Incremental Delay, d2 0.7 0.4 1.2 0.2 6.1 0.3 0.0 0.6 1.2 0.0

Delay (s) 53.0 56.7 56.0 57.5 69.2 3.2 2.0 82.6 3.2 0.0

Level of Service D E E E E A A F A A

Approach Delay (s) 56.2 56.9 4.5 3.2

Approach LOS E E A A

Intersection Summary

HCM Average Control Delay 7.3 HCM Level of Service A

HCM Volume to Capacity ratio 0.73

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 14.0

Intersection Capacity Utilization 80.2% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 38 541 34 57 273 1 18 17 24 26 58 44

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 10 11 11 12 10 10 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 1.00 1.00 0.91 1.00 0.94

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1767 3357 1700 3419 1650 1570 1764 1732

Flt Permitted 0.57 1.00 0.41 1.00 0.69 1.00 0.73 1.00

Satd. Flow (perm) 1060 3357 743 3419 1191 1570 1353 1732

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 41 588 37 62 297 1 20 18 26 28 63 48

RTOR Reduction (vph) 0 3 0 0 0 0 0 23 0 0 43 0

Lane Group Flow (vph) 41 622 0 62 298 0 20 21 0 28 68 0

Confl. Peds. (#/hr) 1 7 7 1 1 3 3 1

Bus Blockages (#/hr) 0 4 0 0 0 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 6 4 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 48.0 48.0 48.0 48.0 7.0 7.0 7.0 7.0

Effective Green, g (s) 48.0 48.0 48.0 48.0 7.0 7.0 7.0 7.0

Actuated g/C Ratio 0.74 0.74 0.74 0.74 0.11 0.11 0.11 0.11

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 783 2479 549 2525 128 169 146 187

v/s Ratio Prot c0.19 0.09 0.01 c0.04

v/s Ratio Perm 0.04 0.08 0.02 0.02

v/c Ratio 0.05 0.25 0.11 0.12 0.16 0.12 0.19 0.36

Uniform Delay, d1 2.3 2.7 2.4 2.4 26.3 26.2 26.4 26.9

Progression Factor 1.24 1.64 1.13 1.09 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.2 0.4 0.1 0.6 0.3 0.6 1.2

Delay (s) 3.0 4.7 3.1 2.7 26.9 26.6 27.1 28.1

Level of Service A A A A C C C C

Approach Delay (s) 4.6 2.8 26.7 27.9

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 7.9 HCM Level of Service A

HCM Volume to Capacity ratio 0.27

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 41.2% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 12 321 18 53 367 8 19 4 51 6 0 4

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.93 1.00 1.00 1.00 0.91 0.99

Flpb, ped/bikes 0.99 1.00 1.00 0.97 1.00 0.98 1.00 0.96

Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85 0.95

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.96 1.00 0.97

Satd. Flow (prot) 1745 1801 1467 1710 1793 1700 1441 1623

Flt Permitted 0.52 1.00 1.00 0.55 1.00 0.94 1.00 0.84

Satd. Flow (perm) 960 1801 1467 993 1793 1672 1441 1405

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 13 349 20 58 399 9 21 4 55 7 0 4

RTOR Reduction (vph) 0 0 4 0 0 0 0 0 52 0 4 0

Lane Group Flow (vph) 13 349 16 58 408 0 0 25 3 0 7 0

Confl. Peds. (#/hr) 12 27 27 12 16 35 35 16

Turn Type Perm Perm Perm Perm Perm Perm

Protected Phases 2 6 4 8

Permitted Phases 2 2 6 4 4 8

Actuated Green, G (s) 51.1 51.1 51.1 51.1 51.1 3.9 3.9 3.9

Effective Green, g (s) 51.1 51.1 51.1 51.1 51.1 3.9 3.9 3.9

Actuated g/C Ratio 0.79 0.79 0.79 0.79 0.79 0.06 0.06 0.06

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 755 1416 1153 781 1410 100 86 84

v/s Ratio Prot 0.19 c0.23

v/s Ratio Perm 0.01 0.01 0.06 c0.01 0.00 0.01

v/c Ratio 0.02 0.25 0.01 0.07 0.29 0.25 0.04 0.09

Uniform Delay, d1 1.5 1.8 1.5 1.6 1.9 29.2 28.8 28.9

Progression Factor 0.38 1.31 0.35 0.80 0.93 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.4 0.0 0.2 0.5 0.5 0.1 0.2

Delay (s) 0.6 2.8 0.6 1.4 2.3 29.6 28.9 29.0

Level of Service A A A A A C C C

Approach Delay (s) 2.6 2.2 29.1 29.0

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 5.0 HCM Level of Service A

HCM Volume to Capacity ratio 0.29

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 48.5% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 28 518 34 5 577 66 19 5 5 19 4 45

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.5 4.5

Lane Util. Factor 1.00 0.95 1.00 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.98 1.00 0.93 1.00 0.86

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1590 3042 1585 4340 1582 1489 1591 1371

Flt Permitted 0.36 1.00 0.43 1.00 0.87 1.00 0.78 1.00

Satd. Flow (perm) 608 3042 709 4340 1448 1489 1314 1371

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 30 563 37 5 627 72 21 5 5 21 4 49

RTOR Reduction (vph) 0 3 0 0 10 0 0 5 0 0 45 0

Lane Group Flow (vph) 30 597 0 5 689 0 21 5 0 21 8 0

Confl. Peds. (#/hr) 7 13 13 7 10 1 1 10

Turn Type pm+pt pm+pt Perm Perm

Protected Phases 5 2 1 6 4 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 46.7 44.2 44.1 42.9 4.6 4.6 5.1 5.1

Effective Green, g (s) 46.7 44.2 44.1 42.9 4.6 4.6 5.1 5.1

Actuated g/C Ratio 0.72 0.68 0.68 0.66 0.07 0.07 0.08 0.08

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.5 4.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 475 2069 497 2864 102 105 103 108

v/s Ratio Prot c0.00 c0.20 0.00 0.16 0.00 0.01

v/s Ratio Perm 0.04 0.01 0.01 c0.02

v/c Ratio 0.06 0.29 0.01 0.24 0.21 0.05 0.20 0.07

Uniform Delay, d1 2.6 4.1 3.4 4.5 28.5 28.2 28.0 27.8

Progression Factor 0.64 1.06 0.34 0.28 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.3 0.0 0.2 1.0 0.2 1.0 0.3

Delay (s) 1.8 4.7 1.2 1.5 29.5 28.4 29.0 28.0

Level of Service A A A A C C C C

Approach Delay (s) 4.6 1.5 29.1 28.3

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 4.8 HCM Level of Service A

HCM Volume to Capacity ratio 0.25

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 9.5

Intersection Capacity Utilization 45.4% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 0 0 0 26 11 0

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 0 0 28 12 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 40 12 12

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 40 12 12

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 100 100

cM capacity (veh/h) 971 1069 1607

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 0 28 12

Volume Left 0 0 0

Volume Right 0 0 0

cSH 1700 1607 1700

Volume to Capacity 0.00 0.00 0.01

Queue Length 95th (ft) 0 0 0

Control Delay (s) 0.0 0.0 0.0

Lane LOS A

Approach Delay (s) 0.0 0.0 0.0

Approach LOS A

Intersection Summary

Average Delay 0.0

Intersection Capacity Utilization 6.7% ICU Level of Service A

Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 4 72 1 2 30 4

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 4 78 1 2 33 4

Pedestrians 2 1

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 75 4 5

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 75 4 5

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 93 98

cM capacity (veh/h) 908 1077 1613

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 83 3 37

Volume Left 4 0 33

Volume Right 78 2 0

cSH 1067 1700 1613

Volume to Capacity 0.08 0.00 0.02

Queue Length 95th (ft) 6 0 2

Control Delay (s) 8.7 0.0 6.4

Lane LOS A A

Approach Delay (s) 8.7 0.0 6.4

Approach LOS A

Intersection Summary

Average Delay 7.8

Intersection Capacity Utilization 19.9% ICU Level of Service A

Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 2 2 3 11 20 0

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 2 3 12 22 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 53 9 15

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 53 9 15

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 100 99

cM capacity (veh/h) 943 1072 1603

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 4 15 22

Volume Left 2 0 22

Volume Right 2 12 0

cSH 1003 1700 1603

Volume to Capacity 0.00 0.01 0.01

Queue Length 95th (ft) 0 0 1

Control Delay (s) 8.6 0.0 7.3

Lane LOS A A

Approach Delay (s) 8.6 0.0 7.3

Approach LOS A

Intersection Summary

Average Delay 4.7

Intersection Capacity Utilization 17.8% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

3: NW 195th Pl & 24th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 25 Synchro 7 -  Report

David Evans and Associates, Inc. Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 47 0 7 79 4 0 0 45 18 1 0

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 51 0 8 86 4 0 0 49 20 1 0

Pedestrians 4 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 90 53 157 161 57 209 159 88

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 90 53 157 161 57 209 159 88

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 100 100 100 95 97 100 100

cM capacity (veh/h) 1505 1550 803 726 1004 705 728 970

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total 52 8 90 49 21

Volume Left 1 8 0 0 20

Volume Right 0 0 4 49 0

cSH 1505 1550 1700 1004 706

Volume to Capacity 0.00 0.00 0.05 0.05 0.03

Queue Length 95th (ft) 0 0 0 4 2

Control Delay (s) 0.2 7.3 0.0 8.8 10.3

Lane LOS A A A B

Approach Delay (s) 0.2 0.6 8.8 10.3

Approach LOS A B

Intersection Summary

Average Delay 3.2

Intersection Capacity Utilization 18.8% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

4: NW 196th St NW & 20th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 25 Synchro 7 -  Report

David Evans and Associates, Inc. Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 5 144 0 22 96 60 3 9 68 247 3 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 5 157 0 24 104 65 3 10 74 268 3 0

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 84 78 76 117 87 272

Volume Left (vph) 5 0 24 0 3 268

Volume Right (vph) 0 0 0 65 74 0

Hadj (s) 0.07 0.03 0.19 -0.35 -0.47 0.23

Departure Headway (s) 5.8 5.7 5.9 5.3 4.7 5.1

Degree Utilization, x 0.13 0.12 0.12 0.17 0.11 0.39

Capacity (veh/h) 578 583 573 631 690 662

Control Delay (s) 8.5 8.4 8.5 8.2 8.4 11.4

Approach Delay (s) 8.4 8.3 8.4 11.4

Approach LOS A A A B

Intersection Summary

Delay 9.5

HCM Level of Service A

Intersection Capacity Utilization 43.4% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

5: NW 195th St & 15th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 25 Synchro 7 -  Report

David Evans and Associates, Inc. Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 9 450 0 0 205 25 0 0 0 71 0 28

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 10 489 0 0 223 27 0 0 0 77 0 30

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 224 489 651 733 245 502 746 126

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 224 489 651 733 245 502 746 126

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 99 100 100 100 100 83 100 97

cM capacity (veh/h) 1341 1070 340 344 756 449 338 900

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 254 245 111 139 0 108

Volume Left 10 0 0 0 0 77

Volume Right 0 0 0 27 0 30

cSH 1341 1700 1070 1700 1700 524

Volume to Capacity 0.01 0.14 0.00 0.08 0.00 0.21

Queue Length 95th (ft) 1 0 0 0 0 19

Control Delay (s) 0.4 0.0 0.0 0.0 0.0 13.6

Lane LOS A A B

Approach Delay (s) 0.2 0.0 0.0 13.6

Approach LOS A B

Intersection Summary

Average Delay 1.8

Intersection Capacity Utilization 31.2% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

6: N Richmond Beach Rd & 15th Drwy 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 25 Synchro 7 -  Report

David Evans and Associates, Inc. Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 2 485 26 23 204 2 27 1 34 1 1 3

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 527 28 25 222 2 29 1 37 1 1 3

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 266 292 136 113 67 5

Volume Left (vph) 2 0 25 0 29 1

Volume Right (vph) 0 28 0 2 37 3

Hadj (s) 0.04 -0.03 0.13 0.02 -0.21 -0.29

Departure Headway (s) 5.0 4.9 5.3 5.2 5.3 5.4

Degree Utilization, x 0.37 0.40 0.20 0.16 0.10 0.01

Capacity (veh/h) 713 721 650 663 619 596

Control Delay (s) 9.6 9.9 8.5 8.1 8.9 8.4

Approach Delay (s) 9.8 8.3 8.9 8.4

Approach LOS A A A A

Intersection Summary

Delay 9.3

HCM Level of Service A

Intersection Capacity Utilization 37.4% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

7: NW 190th St & N Richmond Beach Rd 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 25 Synchro 7 -  Report

David Evans and Associates, Inc. Page 7

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 1 61 217 2 72 468

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 66 236 2 78 509

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1289

pX, platoon unblocked

vC, conflicting volume 649 120 239

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 649 120 239

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 93 94

cM capacity (veh/h) 378 908 1324

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2

Volume Total 67 157 81 248 339

Volume Left 1 0 0 78 0

Volume Right 66 0 2 0 0

cSH 888 1700 1700 1324 1700

Volume to Capacity 0.08 0.09 0.05 0.06 0.20

Queue Length 95th (ft) 6 0 0 5 0

Control Delay (s) 9.4 0.0 0.0 2.8 0.0

Lane LOS A A

Approach Delay (s) 9.4 0.0 1.2

Approach LOS A

Intersection Summary

Average Delay 1.5

Intersection Capacity Utilization 35.2% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

8: N Richmond Beach Rd & 8th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 25 Synchro 7 -  Report

David Evans and Associates, Inc. Page 8

Movement EBL EBT EBR EBR2 WBL2 WBL WBT WBR NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 13 378 43 2 21 14 170 49 2 23 65 23

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 12 12 12 11 11 10 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.97 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1711 3472 1711 3167 1711 1722

Flt Permitted 0.60 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1087 3472 1711 3167 1711 1722

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 14 411 47 2 23 15 185 53 2 25 71 25

RTOR Reduction (vph) 0 0 0 0 0 0 14 0 0 0 11 0

Lane Group Flow (vph) 14 460 0 0 0 38 224 0 0 27 85 0

Confl. Peds. (#/hr) 2 2 3

Confl. Bikes (#/hr) 1 1

Bus Blockages (#/hr) 0 0 0 0 0 0 4 0 0 0 0 0

Turn Type Perm Prot Prot Split Split

Protected Phases 2 1 1 6 4 4 4

Permitted Phases 2

Actuated Green, G (s) 62.3 62.3 6.5 73.8 11.2 11.2

Effective Green, g (s) 62.3 62.3 6.5 73.8 11.2 11.2

Actuated g/C Ratio 0.48 0.48 0.05 0.57 0.09 0.09

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.5 2.0 2.0 2.5 2.5

Lane Grp Cap (vph) 521 1664 86 1798 147 148

v/s Ratio Prot c0.13 c0.02 0.07 0.02 c0.05

v/s Ratio Perm 0.01

v/c Ratio 0.03 0.28 0.44 0.12 0.18 0.57

Uniform Delay, d1 17.9 20.3 60.0 13.1 55.2 57.1

Progression Factor 1.00 1.00 1.03 0.64 1.00 1.00

Incremental Delay, d2 0.1 0.4 1.3 0.1 0.4 4.4

Delay (s) 18.0 20.7 63.2 8.6 55.6 61.5

Level of Service B C E A E E

Approach Delay (s) 20.7 16.1 60.2

Approach LOS C B E

Intersection Summary

HCM Average Control Delay 36.6 HCM Level of Service D

HCM Volume to Capacity ratio 0.42

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 25.0

Intersection Capacity Utilization 59.8% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

8: N Richmond Beach Rd & 8th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 25 Synchro 7 -  Report

David Evans and Associates, Inc. Page 9

Movement SBL SBT SBR SBR2 NEL NER NER2

Lane Configurations

Volume (vph) 142 131 9 21 24 27 2

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 12 12 12

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 0.97 0.93

Flt Protected 0.95 1.00 0.98

Satd. Flow (prot) 1711 1731 1632

Flt Permitted 0.95 1.00 0.98

Satd. Flow (perm) 1711 1731 1632

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 154 142 10 23 26 29 2

RTOR Reduction (vph) 0 4 0 0 0 0 0

Lane Group Flow (vph) 154 171 0 0 57 0 0

Confl. Peds. (#/hr) 3 3 2

Confl. Bikes (#/hr) 1 1

Bus Blockages (#/hr) 0 2 0 0 0 0 0

Turn Type Split

Protected Phases 7 7 3

Permitted Phases

Actuated Green, G (s) 17.1 17.1 7.9

Effective Green, g (s) 17.1 17.1 7.9

Actuated g/C Ratio 0.13 0.13 0.06

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0

Lane Grp Cap (vph) 225 228 99

v/s Ratio Prot 0.09 c0.10 c0.03

v/s Ratio Perm

v/c Ratio 0.68 0.75 0.58

Uniform Delay, d1 53.9 54.4 59.4

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 6.7 11.1 5.0

Delay (s) 60.6 65.5 64.4

Level of Service E E E

Approach Delay (s) 63.2 64.4

Approach LOS E E

Intersection Summary



HCM Signalized Intersection Capacity Analysis

9: N Richmond Beach Rd & 3rd Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 25 Synchro 7 -  Report

David Evans and Associates, Inc. Page 10

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 19 584 3 11 274 39 9 23 18 100 15 31

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 11 11 10 10 11 10 10 10

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.93 1.00 0.90

Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 3385 3317 1638 1611 1646 1538

Flt Permitted 0.94 0.93 0.72 1.00 0.73 1.00

Satd. Flow (perm) 3186 3103 1249 1611 1261 1538

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 21 635 3 12 298 42 10 25 20 109 16 34

RTOR Reduction (vph) 0 0 0 0 10 0 0 17 0 0 0 0

Lane Group Flow (vph) 0 659 0 0 342 0 10 28 0 109 50 0

Confl. Peds. (#/hr) 2 7 7 2 7 3 3 7

Confl. Bikes (#/hr) 1 1 1

Bus Blockages (#/hr) 0 4 0 0 4 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 45.3 45.3 9.7 9.7 9.7 9.7

Effective Green, g (s) 45.3 45.3 9.7 9.7 9.7 9.7

Actuated g/C Ratio 0.70 0.70 0.15 0.15 0.15 0.15

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 2220 2163 186 240 188 230

v/s Ratio Prot 0.02 0.03

v/s Ratio Perm c0.21 0.11 0.01 c0.09

v/c Ratio 0.30 0.16 0.05 0.12 0.58 0.22

Uniform Delay, d1 3.8 3.4 23.7 23.9 25.8 24.3

Progression Factor 0.83 1.72 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.3 0.2 0.1 0.2 4.3 0.5

Delay (s) 3.5 5.9 23.8 24.2 30.0 24.8

Level of Service A A C C C C

Approach Delay (s) 3.5 5.9 24.1 28.4

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 8.3 HCM Level of Service A

HCM Volume to Capacity ratio 0.35

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 50.8% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

10: N Richmond Beach Rd & Dayton Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 25 Synchro 7 -  Report

David Evans and Associates, Inc. Page 11

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 494 223 43 240 80 81

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 11 11 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 1.00 0.95 0.97

Frpb, ped/bikes 0.99 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.95 1.00 1.00 0.92

Flt Protected 1.00 0.95 1.00 0.98

Satd. Flow (prot) 3236 1770 3421 3218

Flt Permitted 1.00 0.95 1.00 0.98

Satd. Flow (perm) 3236 1770 3421 3218

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 537 242 47 261 87 88

RTOR Reduction (vph) 54 0 0 0 76 0

Lane Group Flow (vph) 725 0 47 261 99 0

Confl. Peds. (#/hr) 2 2

Confl. Bikes (#/hr) 2 2

Turn Type Prot

Protected Phases 2 1 6 4

Permitted Phases

Actuated Green, G (s) 37.4 3.9 46.3 8.7

Effective Green, g (s) 37.4 3.9 46.3 8.7

Actuated g/C Ratio 0.58 0.06 0.71 0.13

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1862 106 2437 431

v/s Ratio Prot c0.22 c0.03 0.08 c0.03

v/s Ratio Perm

v/c Ratio 0.39 0.44 0.11 0.23

Uniform Delay, d1 7.6 29.5 2.9 25.2

Progression Factor 0.82 0.81 0.54 1.00

Incremental Delay, d2 0.6 1.1 0.1 0.1

Delay (s) 6.8 25.0 1.7 25.3

Level of Service A C A C

Approach Delay (s) 6.8 5.2 25.3

Approach LOS A A C

Intersection Summary

HCM Average Control Delay 9.0 HCM Level of Service A

HCM Volume to Capacity ratio 0.37

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 42.4% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

11: N Richmond Beach Rd & Fremont Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 25 Synchro 7 -  Report

David Evans and Associates, Inc. Page 12

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 22 465 86 22 216 23 46 71 21 43 148 21

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 12 11 11 11 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.99 1.00 0.97 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1711 3326 1770 3337 1711 1729 1711 1762

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1711 3326 1770 3337 1711 1729 1711 1762

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 24 505 93 24 235 25 50 77 23 47 161 23

RTOR Reduction (vph) 0 7 0 0 4 0 0 9 0 0 0 0

Lane Group Flow (vph) 24 591 0 24 256 0 50 91 0 47 184 0

Confl. Peds. (#/hr) 1 2 2 1 1 5 5 1

Confl. Bikes (#/hr) 2 1 4

Bus Blockages (#/hr) 0 0 0 0 4 0 0 0 0 0 0 0

Turn Type Prot Prot Split Split

Protected Phases 1 6 5 2 3 3 4 4

Permitted Phases

Actuated Green, G (s) 4.5 76.3 4.5 76.3 11.2 11.2 18.0 18.0

Effective Green, g (s) 4.5 76.3 4.5 76.3 11.2 11.2 18.0 18.0

Actuated g/C Ratio 0.03 0.59 0.03 0.59 0.09 0.09 0.14 0.14

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.0 2.5 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 59 1952 61 1959 147 149 237 244

v/s Ratio Prot c0.01 c0.18 0.01 0.08 0.03 c0.05 0.03 c0.10

v/s Ratio Perm

v/c Ratio 0.41 0.30 0.39 0.13 0.34 0.61 0.20 0.75

Uniform Delay, d1 61.4 13.5 61.4 12.0 55.9 57.3 49.6 53.9

Progression Factor 1.32 0.70 0.92 1.24 0.90 0.91 1.00 1.00

Incremental Delay, d2 3.1 0.4 3.0 0.1 0.5 4.8 0.2 11.1

Delay (s) 84.4 9.8 59.3 15.0 50.9 56.9 49.8 65.0

Level of Service F A E B D E D E

Approach Delay (s) 12.7 18.8 54.9 61.9

Approach LOS B B D E

Intersection Summary

HCM Average Control Delay 27.8 HCM Level of Service C

HCM Volume to Capacity ratio 0.41

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 44.4% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

12: 244th St SW & 100th Ave W 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 25 Synchro 7 -  Report

David Evans and Associates, Inc. Page 13

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 2 4 4 78 3 4 1 131 78 8 303 1

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 4 4 85 3 4 1 142 85 9 329 1

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 540 577 330 541 535 185 330 227

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 540 577 330 541 535 185 330 227

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 99 99 81 99 99 100 99

cM capacity (veh/h) 445 424 712 443 448 857 1229 1341

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 11 92 228 339

Volume Left 2 85 1 9

Volume Right 4 4 85 1

cSH 512 454 1229 1341

Volume to Capacity 0.02 0.20 0.00 0.01

Queue Length 95th (ft) 2 19 0 0

Control Delay (s) 12.2 14.9 0.0 0.3

Lane LOS B B A A

Approach Delay (s) 12.2 14.9 0.0 0.3

Approach LOS B B

Intersection Summary

Average Delay 2.4

Intersection Capacity Utilization 39.7% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

13: 244th St SW & Firdale Ave 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 25 Synchro 7 -  Report

David Evans and Associates, Inc. Page 14

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 2 103 67 182 342 2

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 112 73 198 372 2

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 716 373 374

vC1, stage 1 conf vol 373

vC2, stage 2 conf vol 343

vCu, unblocked vol 716 373 374

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s) 5.4

tF (s) 3.5 3.3 2.2

p0 queue free % 100 83 94

cM capacity (veh/h) 567 673 1185

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 114 271 374

Volume Left 2 73 0

Volume Right 112 0 2

cSH 671 1185 1700

Volume to Capacity 0.17 0.06 0.22

Queue Length 95th (ft) 15 5 0

Control Delay (s) 11.5 2.6 0.0

Lane LOS B A

Approach Delay (s) 11.5 2.6 0.0

Approach LOS B

Intersection Summary

Average Delay 2.7

Intersection Capacity Utilization 47.9% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

14: 244th St SW & 3rd Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 25 Synchro 7 -  Report

David Evans and Associates, Inc. Page 15

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 8 400 170 61 210 9 98 6 49 16 2 3

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 9 435 185 66 228 10 107 7 53 17 2 3

Pedestrians 1 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 240 620 911 917 527 876 1005 236

vC1, stage 1 conf vol 545 545 368 368

vC2, stage 2 conf vol 366 373 509 637

vCu, unblocked vol 240 620 911 917 527 876 1005 236

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s) 6.1 5.5 6.1 5.5

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 99 93 76 98 90 95 99 100

cM capacity (veh/h) 1324 961 436 432 551 381 367 801

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 9 620 66 238 166 23

Volume Left 9 0 66 0 107 17

Volume Right 0 185 0 10 53 3

cSH 1324 1700 961 1700 467 410

Volume to Capacity 0.01 0.36 0.07 0.14 0.36 0.06

Queue Length 95th (ft) 0 0 6 0 40 4

Control Delay (s) 7.7 0.0 9.0 0.0 16.9 14.3

Lane LOS A A C B

Approach Delay (s) 0.1 2.0 16.9 14.3

Approach LOS C B

Intersection Summary

Average Delay 3.4

Intersection Capacity Utilization 54.0% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

15: 244th St SW & Fremont Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 25 Synchro 7 -  Report

David Evans and Associates, Inc. Page 16

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 113 471 284 260 24 121

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 123 512 309 283 26 132

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 1257

pX, platoon unblocked

vC, conflicting volume 635 1280 379

vC1, stage 1 conf vol 379

vC2, stage 2 conf vol 901

vCu, unblocked vol 635 1280 379

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s) 5.4

tF (s) 2.2 3.5 3.3

p0 queue free % 67 90 80

cM capacity (veh/h) 948 254 668

Direction, Lane # EB 1 WB 1 WB 2 NB 1

Volume Total 635 309 283 158

Volume Left 0 309 0 26

Volume Right 512 0 0 132

cSH 1700 948 1700 526

Volume to Capacity 0.37 0.33 0.17 0.30

Queue Length 95th (ft) 0 36 0 31

Control Delay (s) 0.0 10.6 0.0 14.7

Lane LOS B B

Approach Delay (s) 0.0 5.5 14.7

Approach LOS B

Intersection Summary

Average Delay 4.0

Intersection Capacity Utilization 69.5% ICU Level of Service C

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

16: N 175th St & 6th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 25 Synchro 7 -  Report

David Evans and Associates, Inc. Page 17

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 12 79 34 55 356 9

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 13 86 37 60 387 10

Pedestrians 2

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 97 179 69

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 97 179 69

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 99 52 99

cM capacity (veh/h) 1497 804 993

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 99 97 397

Volume Left 13 0 387

Volume Right 0 60 10

cSH 1497 1700 808

Volume to Capacity 0.01 0.06 0.49

Queue Length 95th (ft) 1 0 69

Control Delay (s) 1.0 0.0 13.7

Lane LOS A B

Approach Delay (s) 1.0 0.0 13.7

Approach LOS B

Intersection Summary

Average Delay 9.3

Intersection Capacity Utilization 38.4% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

17: St Luke Pl N & Dayton Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 25 Synchro 7 -  Report

David Evans and Associates, Inc. Page 18

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 33 85 68 132 448 124

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 36 92 74 143 487 135

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 846 554 487

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 846 554 487

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 88 83 93

cM capacity (veh/h) 310 532 1076

Direction, Lane # EB 1 EB 2 NB 1 SB 1

Volume Total 36 92 217 622

Volume Left 36 0 74 0

Volume Right 0 92 0 135

cSH 310 532 1076 1700

Volume to Capacity 0.12 0.17 0.07 0.37

Queue Length 95th (ft) 10 16 6 0

Control Delay (s) 18.1 13.2 3.3 0.0

Lane LOS C B A

Approach Delay (s) 14.6 3.3 0.0

Approach LOS B

Intersection Summary

Average Delay 2.7

Intersection Capacity Utilization 55.2% ICU Level of Service B

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

18: N 175th St & Fremont Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 25 Synchro 7 -  Report

David Evans and Associates, Inc. Page 19

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 1 4 0 78 2 45 1 64 104 103 167 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 11 12 12 12 12 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 0.98 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.86 1.00 0.85 1.00

Flt Protected 0.99 0.95 1.00 1.00 1.00 0.98

Satd. Flow (prot) 1842 1707 1554 1861 1552 1823

Flt Permitted 0.98 0.75 1.00 1.00 1.00 0.84

Satd. Flow (perm) 1830 1356 1554 1855 1552 1570

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 1 4 0 85 2 49 1 70 113 112 182 1

RTOR Reduction (vph) 0 0 0 0 20 0 0 0 83 0 0 0

Lane Group Flow (vph) 0 5 0 85 31 0 0 71 30 0 295 0

Confl. Peds. (#/hr) 3 1 1 3 3 5 5 3

Confl. Bikes (#/hr) 1 2 5

Turn Type Perm Perm Perm Perm Perm

Protected Phases 2 2 5 5

Permitted Phases 2 2 5 5 5

Actuated Green, G (s) 38.0 38.0 38.0 17.0 17.0 17.0

Effective Green, g (s) 38.0 38.0 38.0 17.0 17.0 17.0

Actuated g/C Ratio 0.58 0.58 0.58 0.26 0.26 0.26

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1070 793 908 485 406 411

v/s Ratio Prot 0.02

v/s Ratio Perm 0.00 c0.06 0.04 0.02 c0.19

v/c Ratio 0.00 0.11 0.03 0.15 0.07 0.72

Uniform Delay, d1 5.6 6.0 5.7 18.4 18.1 21.8

Progression Factor 1.00 0.36 0.23 1.00 1.00 1.10

Incremental Delay, d2 0.0 0.3 0.1 0.1 0.0 4.7

Delay (s) 5.6 2.4 1.4 18.5 18.1 28.7

Level of Service A A A B B C

Approach Delay (s) 5.6 2.0 18.2 28.7

Approach LOS A A B C

Intersection Summary

HCM Average Control Delay 19.6 HCM Level of Service B

HCM Volume to Capacity ratio 0.30

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 49.2% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

19: N 175th St & Meridian Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 25 Synchro 7 -  Report

David Evans and Associates, Inc. Page 20

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 23 473 33 101 465 123 23 96 117 323 273 39

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 11 12 11 12 11 10 11 12 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 0.91 0.91

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.94 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.97 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 0.99

Satd. Flow (prot) 1770 3378 1770 3279 1711 1739 1432 1610 3185

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 0.99

Satd. Flow (perm) 1770 3378 1770 3279 1711 1739 1432 1610 3185

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 25 514 36 110 505 134 25 104 127 351 297 42

RTOR Reduction (vph) 0 3 0 0 14 0 0 0 111 0 6 0

Lane Group Flow (vph) 25 547 0 110 625 0 25 104 16 228 456 0

Confl. Peds. (#/hr) 10 18 18 10 2 26 26 2

Confl. Bikes (#/hr) 1 3 1

Turn Type Prot Prot Split Perm Split

Protected Phases 5 2 1 6 4 4 3 3

Permitted Phases 4

Actuated Green, G (s) 3.6 57.5 12.3 66.2 16.0 16.0 16.0 24.2 24.2

Effective Green, g (s) 3.6 57.5 12.3 66.2 16.0 16.0 16.0 24.2 24.2

Actuated g/C Ratio 0.03 0.44 0.09 0.51 0.12 0.12 0.12 0.19 0.19

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 49 1494 167 1670 211 214 176 300 593

v/s Ratio Prot 0.01 0.16 c0.06 c0.19 0.01 c0.06 0.14 c0.14

v/s Ratio Perm 0.01

v/c Ratio 0.51 0.37 0.66 0.37 0.12 0.49 0.09 0.76 0.77

Uniform Delay, d1 62.3 24.1 56.8 19.3 50.7 53.2 50.5 50.1 50.3

Progression Factor 1.35 0.27 1.41 0.34 1.00 1.00 1.00 0.76 0.76

Incremental Delay, d2 3.6 0.7 4.9 0.4 0.1 0.6 0.1 8.7 4.8

Delay (s) 87.7 7.1 85.1 7.0 50.8 53.8 50.6 47.0 43.0

Level of Service F A F A D D D D D

Approach Delay (s) 10.6 18.4 51.9 44.3

Approach LOS B B D D

Intersection Summary

HCM Average Control Delay 28.1 HCM Level of Service C

HCM Volume to Capacity ratio 0.50

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 57.6% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

20: Carlyle Hall Rd & Dayton Ave N 3/29/2016
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 22 86 165 63 59 8 16 198 15 4 458 101

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 24 93 179 68 64 9 17 215 16 4 498 110

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 297 141 249 612

Volume Left (vph) 24 68 17 4

Volume Right (vph) 179 9 16 110

Hadj (s) -0.31 0.09 0.01 -0.07

Departure Headway (s) 6.6 7.4 6.7 6.0

Degree Utilization, x 0.54 0.29 0.46 1.02

Capacity (veh/h) 522 449 508 595

Control Delay (s) 17.0 13.5 15.3 64.9

Approach Delay (s) 17.0 13.5 15.3 64.9

Approach LOS C B C F

Intersection Summary

Delay 38.9

HCM Level of Service E

Intersection Capacity Utilization 63.2% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

21: N Innis Arden Wy & Greenwood Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 25 Synchro 7 -  Report

David Evans and Associates, Inc. Page 22

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 10 201 496 104 193 45

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 11 218 539 113 210 49

Pedestrians 4 5 2

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1432 243 263

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1432 243 263

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 87 72 58

cM capacity (veh/h) 86 790 1297

Direction, Lane # EB 1 EB 2 NB 1 SB 1

Volume Total 11 218 652 259

Volume Left 11 0 539 0

Volume Right 0 218 0 49

cSH 86 790 1297 1700

Volume to Capacity 0.13 0.28 0.42 0.15

Queue Length 95th (ft) 10 28 52 0

Control Delay (s) 52.8 11.3 8.8 0.0

Lane LOS F B A

Approach Delay (s) 13.3 8.8 0.0

Approach LOS B

Intersection Summary

Average Delay 7.7

Intersection Capacity Utilization 60.8% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 24 61 17 6 71 294 21 244 12 110 220 45

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 26 66 18 7 77 320 23 265 13 120 239 49

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 111 84 320 301 408

Volume Left (vph) 26 7 0 23 120

Volume Right (vph) 18 0 320 13 49

Hadj (s) -0.02 0.07 -0.67 0.02 0.02

Departure Headway (s) 7.2 7.0 6.3 6.4 6.1

Degree Utilization, x 0.22 0.16 0.56 0.53 0.70

Capacity (veh/h) 411 476 531 525 553

Control Delay (s) 12.2 10.2 15.7 16.4 22.0

Approach Delay (s) 12.2 14.6 16.4 22.0

Approach LOS B B C C

Intersection Summary

Delay 17.3

HCM Level of Service C

Intersection Capacity Utilization 57.9% ICU Level of Service B

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

23: N 160th St & Dayton Ave N 3/29/2016
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 8 128 5 38 292 20 8 119 14 49 393 20

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 11 11 11 12 11 11 12 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98 1.00 1.00

Flpb, ped/bikes 0.99 1.00 0.97 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1757 1850 1662 1779 1766 1801 1502 1761 1785

Flt Permitted 0.36 1.00 0.67 1.00 0.45 1.00 1.00 0.67 1.00

Satd. Flow (perm) 658 1850 1164 1779 838 1801 1502 1250 1785

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 9 139 5 41 317 22 9 129 15 53 427 22

RTOR Reduction (vph) 0 2 0 0 4 0 0 0 6 0 2 0

Lane Group Flow (vph) 9 142 0 41 335 0 9 129 9 53 447 0

Confl. Peds. (#/hr) 7 18 18 7 2 5 5 2

Confl. Bikes (#/hr) 2 1

Turn Type Perm Perm Perm Perm Perm

Protected Phases 4 4 2 2

Permitted Phases 4 4 2 2 2

Actuated Green, G (s) 17.0 17.0 17.0 17.0 38.0 38.0 38.0 38.0 38.0

Effective Green, g (s) 17.0 17.0 17.0 17.0 38.0 38.0 38.0 38.0 38.0

Actuated g/C Ratio 0.26 0.26 0.26 0.26 0.58 0.58 0.58 0.58 0.58

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 172 484 304 465 490 1053 878 731 1044

v/s Ratio Prot 0.08 c0.19 0.07 c0.25

v/s Ratio Perm 0.01 0.04 0.01 0.01 0.04

v/c Ratio 0.05 0.29 0.13 0.72 0.02 0.12 0.01 0.07 0.43

Uniform Delay, d1 18.0 19.2 18.4 21.8 5.7 6.0 5.6 5.9 7.5

Progression Factor 1.00 1.00 0.80 0.98 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.1 0.1 3.7 0.1 0.2 0.0 0.2 1.3

Delay (s) 18.0 19.3 14.8 25.0 5.7 6.3 5.7 6.0 8.8

Level of Service B B B C A A A A A

Approach Delay (s) 19.2 23.9 6.2 8.5

Approach LOS B C A A

Intersection Summary

HCM Average Control Delay 14.5 HCM Level of Service B

HCM Volume to Capacity ratio 0.52

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 55.2% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 2 39 7 133 41 8 15 4 216 3 344 21

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00 1.00 0.95 0.95 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.86 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 0.97 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 1676 1425 1513 1551 1393 1590 1362 1354 1593 3185 1392

Flt Permitted 0.95 1.00 1.00 0.95 0.97 1.00 0.53 1.00 1.00 0.68 1.00 1.00

Satd. Flow (perm) 1593 1676 1425 1513 1551 1393 886 1362 1354 1134 3185 1392

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 2 42 8 145 45 9 16 4 235 3 374 23

RTOR Reduction (vph) 0 0 8 0 0 0 0 31 33 0 0 6

Lane Group Flow (vph) 2 42 0 94 96 9 16 88 87 3 374 17

Confl. Peds. (#/hr) 5 5 1 1

Turn Type Split Perm Split Free Perm Prot Perm Perm

Protected Phases 8 8 7 7 2 2 6

Permitted Phases 8 Free 2 6 6

Actuated Green, G (s) 8.0 8.0 8.0 12.5 12.5 130.0 94.5 94.5 94.5 94.5 94.5 94.5

Effective Green, g (s) 8.0 8.0 8.0 12.5 12.5 130.0 94.5 94.5 94.5 94.5 94.5 94.5

Actuated g/C Ratio 0.06 0.06 0.06 0.10 0.10 1.00 0.73 0.73 0.73 0.73 0.73 0.73

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.5 3.5 3.5 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 98 103 88 145 149 1393 644 990 984 824 2315 1012

v/s Ratio Prot 0.00 c0.03 c0.06 0.06 0.06 0.06 c0.12

v/s Ratio Perm 0.00 0.01 0.02 0.00 0.01

v/c Ratio 0.02 0.41 0.01 0.65 0.64 0.01 0.02 0.09 0.09 0.00 0.16 0.02

Uniform Delay, d1 57.3 58.7 57.3 56.6 56.6 0.0 4.9 5.2 5.2 4.9 5.5 4.9

Progression Factor 1.00 1.00 1.00 0.39 0.39 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 3.1 0.0 7.2 6.9 0.0 0.1 0.2 0.2 0.0 0.1 0.0

Delay (s) 57.4 61.8 57.3 29.3 29.1 0.0 5.0 5.4 5.4 4.9 5.6 4.9

Level of Service E E E C C A A A A A A A

Approach Delay (s) 60.9 27.9 5.3 5.6

Approach LOS E C A A

Intersection Summary

HCM Average Control Delay 13.6 HCM Level of Service B

HCM Volume to Capacity ratio 0.23

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 41.1% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 245 185 4 196 103 114 6 407 164 190 968 304

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.96 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 1856 1764 1863 1583 1769 3373 1770 3378

Flt Permitted 0.46 1.00 0.34 1.00 1.00 0.17 1.00 0.29 1.00

Satd. Flow (perm) 865 1856 636 1863 1583 308 3373 547 3378

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 266 201 4 213 112 124 7 442 178 207 1052 330

RTOR Reduction (vph) 0 1 0 0 0 109 0 33 0 0 19 0

Lane Group Flow (vph) 266 204 0 213 112 15 7 587 0 207 1363 0

Confl. Peds. (#/hr) 9 9 6 1 1 6

Turn Type pm+pt pm+pt Perm pm+pt pm+pt

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 8 2 6

Actuated Green, G (s) 37.2 18.3 31.6 15.5 15.5 54.1 53.1 82.1 76.6

Effective Green, g (s) 37.2 18.3 31.6 15.5 15.5 54.1 53.1 82.1 76.6

Actuated g/C Ratio 0.29 0.14 0.24 0.12 0.12 0.42 0.41 0.63 0.59

Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 1.0 3.0 1.0 3.0

Lane Grp Cap (vph) 379 261 294 222 189 139 1378 576 1990

v/s Ratio Prot c0.10 c0.11 0.09 0.06 0.00 0.17 c0.07 c0.40

v/s Ratio Perm 0.10 0.09 0.01 0.02 0.16

v/c Ratio 0.70 0.78 0.72 0.50 0.08 0.05 0.43 0.36 0.68

Uniform Delay, d1 39.2 53.9 42.6 53.7 50.9 22.5 27.5 11.5 18.4

Progression Factor 1.00 1.00 0.62 0.61 0.97 1.00 1.00 1.00 1.00

Incremental Delay, d2 4.8 13.1 7.0 0.6 0.1 0.1 1.0 1.7 1.9

Delay (s) 43.9 67.0 33.4 33.1 49.4 22.6 28.5 13.3 20.3

Level of Service D E C C D C C B C

Approach Delay (s) 54.0 37.7 28.4 19.4

Approach LOS D D C B

Intersection Summary

HCM Average Control Delay 29.0 HCM Level of Service C

HCM Volume to Capacity ratio 0.72

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 78.4% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 275 540 67 2 874 202 285 269 314 33 131 280

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.1 5.5 5.5 5.5 5.1 5.1 5.5 5.1 5.1 5.5

Lane Util. Factor 1.00 0.95 1.00 0.95 0.91 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 1.00 0.99 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 0.97 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 1.00 0.95 0.99 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3539 1534 3439 1610 3343 1560 1770 1863 1583

Flt Permitted 0.10 1.00 1.00 0.95 0.95 0.99 1.00 0.95 1.00 1.00

Satd. Flow (perm) 180 3539 1534 3283 1610 3343 1560 1770 1863 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 299 587 73 2 950 220 310 292 341 36 142 304

RTOR Reduction (vph) 0 0 30 0 16 0 0 0 139 0 0 182

Lane Group Flow (vph) 299 587 43 0 1156 0 195 407 202 36 142 122

Confl. Peds. (#/hr) 5 5 2 2

Turn Type pm+pt Perm Perm Split custom Split custom

Protected Phases 5 2 6 4 4 3 3

Permitted Phases 2 2 6 2 6

Actuated Green, G (s) 71.9 71.5 71.5 48.2 20.2 20.2 71.5 13.1 13.1 48.2

Effective Green, g (s) 71.9 71.5 71.5 48.2 20.2 20.2 71.5 13.1 13.1 48.2

Actuated g/C Ratio 0.60 0.59 0.59 0.40 0.17 0.17 0.59 0.11 0.11 0.40

Clearance Time (s) 5.1 5.5 5.5 5.5 5.1 5.1 5.5 5.1 5.1 5.5

Vehicle Extension (s) 3.0 3.5 3.5 3.0 3.0 3.0 3.5 3.0 3.0 3.0

Lane Grp Cap (vph) 348 2100 910 1313 270 560 926 192 203 633

v/s Ratio Prot c0.13 0.17 0.12 c0.12 0.02 c0.08

v/s Ratio Perm c0.38 0.03 0.35 0.13 0.08

v/c Ratio 0.86 0.28 0.05 0.88 0.72 0.73 0.22 0.19 0.70 0.19

Uniform Delay, d1 38.5 11.9 10.3 33.5 47.5 47.5 11.4 48.9 51.8 23.5

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 18.6 0.1 0.0 7.2 9.2 4.7 0.1 0.5 10.1 0.1

Delay (s) 57.1 12.0 10.3 40.7 56.7 52.2 11.6 49.3 61.9 23.6

Level of Service E B B D E D B D E C

Approach Delay (s) 25.9 40.7 38.4 36.8

Approach LOS C D D D

Intersection Summary

HCM Average Control Delay 35.6 HCM Level of Service D

HCM Volume to Capacity ratio 0.80

Actuated Cycle Length (s) 120.5 Sum of lost time (s) 15.3

Intersection Capacity Utilization 82.5% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Sign Control Stop Stop Stop

Volume (vph) 1 32 41 27 19 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 35 45 29 21 0

Direction, Lane # EB 1 NB 1 SB 1

Volume Total (vph) 36 74 21

Volume Left (vph) 1 45 0

Volume Right (vph) 35 0 0

Hadj (s) -0.54 0.15 0.03

Departure Headway (s) 3.6 4.1 4.1

Degree Utilization, x 0.04 0.09 0.02

Capacity (veh/h) 979 850 868

Control Delay (s) 6.7 7.5 7.2

Approach Delay (s) 6.7 7.5 7.2

Approach LOS A A A

Intersection Summary

Delay 7.2

HCM Level of Service A

Intersection Capacity Utilization 21.0% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 7 3 0 0 0 44 1 25 0 29 11 6

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 8 3 0 0 0 48 1 27 0 32 12 7

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 11 48 28 50

Volume Left (vph) 8 0 1 32

Volume Right (vph) 0 48 0 7

Hadj (s) 0.17 -0.57 0.04 0.08

Departure Headway (s) 4.3 3.5 4.1 4.1

Degree Utilization, x 0.01 0.05 0.03 0.06

Capacity (veh/h) 818 997 851 856

Control Delay (s) 7.3 6.7 7.2 7.4

Approach Delay (s) 7.3 6.7 7.2 7.4

Approach LOS A A A A

Intersection Summary

Delay 7.1

HCM Level of Service A

Intersection Capacity Utilization 23.1% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 0 1 2 0 7 0 67 0 23 37 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 0 1 2 0 8 0 73 0 25 40 0

Pedestrians 3

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 171 163 43 167 163 73 40 73

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 171 163 43 167 163 73 40 73

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 100 100 100 100 99 100 98

cM capacity (veh/h) 777 717 1025 784 717 989 1569 1527

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 2 10 73 65

Volume Left 1 2 0 25

Volume Right 1 8 0 0

cSH 884 935 1569 1527

Volume to Capacity 0.00 0.01 0.00 0.02

Queue Length 95th (ft) 0 1 0 1

Control Delay (s) 9.1 8.9 0.0 2.9

Lane LOS A A A

Approach Delay (s) 9.1 8.9 0.0 2.9

Approach LOS A A

Intersection Summary

Average Delay 2.0

Intersection Capacity Utilization 20.8% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 144 4 5 9 7 15 9 162 1 12 300 309

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 5.0 5.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.94 1.00 1.00 1.00 0.92

Flt Protected 0.95 0.99 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 1718 1757 3536 1770 3232

Flt Permitted 0.76 0.93 0.40 1.00 0.95 1.00

Satd. Flow (perm) 1417 1615 740 3536 1770 3232

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 157 4 5 10 8 16 10 176 1 13 326 336

RTOR Reduction (vph) 0 1 0 0 13 0 0 0 0 0 80 0

Lane Group Flow (vph) 0 165 0 0 21 0 10 177 0 13 582 0

Confl. Peds. (#/hr) 2 2 4 2 2 4

Turn Type Perm Perm Perm Prot

Protected Phases 8 8 6 5 5 6

Permitted Phases 8 8 6

Actuated Green, G (s) 22.3 22.3 85.8 85.8 8.9 98.7

Effective Green, g (s) 22.3 22.3 85.8 85.8 8.9 98.7

Actuated g/C Ratio 0.17 0.17 0.66 0.66 0.07 0.76

Clearance Time (s) 4.0 4.0 5.0 5.0 4.0

Vehicle Extension (s) 3.5 3.5 2.5 2.5 2.0

Lane Grp Cap (vph) 243 277 488 2334 121 2454

v/s Ratio Prot 0.05 0.01 c0.18

v/s Ratio Perm c0.12 0.01 0.01

v/c Ratio 0.68 0.07 0.02 0.08 0.11 0.24

Uniform Delay, d1 50.5 45.2 7.6 7.9 56.8 4.6

Progression Factor 1.00 1.00 0.83 0.82 1.39 0.29

Incremental Delay, d2 7.6 0.1 0.1 0.1 0.1 0.0

Delay (s) 58.1 45.3 6.4 6.6 79.0 1.3

Level of Service E D A A E A

Approach Delay (s) 58.1 45.3 6.6 2.8

Approach LOS E D A A

Intersection Summary

HCM Average Control Delay 13.5 HCM Level of Service B

HCM Volume to Capacity ratio 0.32

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 40.3% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 6 18 87 12 7 2 49 60 14 87 1

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 7 20 95 13 8 2 53 65 15 95 1

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 131

pX, platoon unblocked 0.99 0.99 0.99 0.99 0.99 0.99

vC, conflicting volume 230 248 96 240 216 86 96 118

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 217 236 96 227 203 71 96 104

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 99 98 86 98 99 100 99

cM capacity (veh/h) 709 651 959 694 678 981 1498 1472

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 26 115 121 111

Volume Left 0 95 2 15

Volume Right 20 8 65 1

cSH 858 706 1498 1472

Volume to Capacity 0.03 0.16 0.00 0.01

Queue Length 95th (ft) 2 15 0 1

Control Delay (s) 9.3 11.1 0.1 1.1

Lane LOS A B A A

Approach Delay (s) 9.3 11.1 0.1 1.1

Approach LOS A B

Intersection Summary

Average Delay 4.5

Intersection Capacity Utilization 31.3% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 12 4 4 3 4 11 14 72 6 8 46 24

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 13 4 4 3 4 12 15 78 7 9 50 26

Pedestrians 2

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 207 196 65 201 205 82 76 85

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 207 196 65 201 205 82 76 85

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 98 99 100 100 99 99 99 99

cM capacity (veh/h) 729 689 997 740 680 978 1523 1512

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 22 20 100 85

Volume Left 13 3 15 9

Volume Right 4 12 7 26

cSH 761 850 1523 1512

Volume to Capacity 0.03 0.02 0.01 0.01

Queue Length 95th (ft) 2 2 1 0

Control Delay (s) 9.9 9.3 1.2 0.8

Lane LOS A A A A

Approach Delay (s) 9.9 9.3 1.2 0.8

Approach LOS A A

Intersection Summary

Average Delay 2.6

Intersection Capacity Utilization 18.1% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 57 609 0 1 592 60 1 0 8 94 1 110

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.6 4.6 4.6 4.6 5.5 5.5 5.5

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.99 0.88 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1769 3539 1770 3484 1609 1768 1564

Flt Permitted 0.24 1.00 0.27 1.00 0.99 0.75 1.00

Satd. Flow (perm) 439 3539 497 3484 1598 1398 1564

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 62 662 0 1 643 65 1 0 9 102 1 120

RTOR Reduction (vph) 0 0 0 0 14 0 0 4 0 0 54 0

Lane Group Flow (vph) 62 662 0 1 694 0 0 6 0 102 67 0

Confl. Peds. (#/hr) 1 1 2 1 1 2

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 19.2 19.2 19.2 19.2 35.7 35.7 35.7

Effective Green, g (s) 19.2 19.2 19.2 19.2 35.7 35.7 35.7

Actuated g/C Ratio 0.30 0.30 0.30 0.30 0.55 0.55 0.55

Clearance Time (s) 4.6 4.6 4.6 4.6 5.5 5.5 5.5

Vehicle Extension (s) 3.5 3.5 3.5 3.5 4.0 4.0 4.0

Lane Grp Cap (vph) 130 1045 147 1029 878 768 859

v/s Ratio Prot 0.19 c0.20 0.04

v/s Ratio Perm 0.14 0.00 0.00 c0.07

v/c Ratio 0.48 0.63 0.01 0.67 0.01 0.13 0.08

Uniform Delay, d1 18.8 19.9 16.2 20.1 6.6 7.1 6.9

Progression Factor 0.87 0.86 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 2.5 1.0 0.0 1.8 0.0 0.4 0.2

Delay (s) 18.8 18.0 16.2 22.0 6.6 7.5 7.1

Level of Service B B B C A A A

Approach Delay (s) 18.1 22.0 6.6 7.3

Approach LOS B C A A

Intersection Summary

HCM Average Control Delay 18.2 HCM Level of Service B

HCM Volume to Capacity ratio 0.32

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.1

Intersection Capacity Utilization 58.2% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 35 395 147 144 450 83 131 200 80 195 366 27

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.96 1.00 0.98 1.00 0.96 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 3383 1770 3457 1770 3387 1770 3498

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1770 3383 1770 3457 1770 3387 1770 3498

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 38 429 160 157 489 90 142 217 87 212 398 29

RTOR Reduction (vph) 0 58 0 0 21 0 0 69 0 0 8 0

Lane Group Flow (vph) 38 531 0 157 558 0 142 235 0 212 419 0

Confl. Peds. (#/hr) 1 1 9 9

Turn Type Prot Prot Prot Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases

Actuated Green, G (s) 2.3 16.6 8.9 23.2 7.8 13.2 10.3 15.7

Effective Green, g (s) 2.3 16.6 8.9 23.2 7.8 13.2 10.3 15.7

Actuated g/C Ratio 0.04 0.26 0.14 0.36 0.12 0.20 0.16 0.24

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 63 864 242 1234 212 688 280 845

v/s Ratio Prot 0.02 c0.16 c0.09 0.16 0.08 0.07 c0.12 c0.12

v/s Ratio Perm

v/c Ratio 0.60 0.61 0.65 0.45 0.67 0.34 0.76 0.50

Uniform Delay, d1 30.9 21.4 26.6 16.0 27.4 22.2 26.2 21.2

Progression Factor 1.00 1.00 1.68 0.28 0.98 0.99 1.00 1.00

Incremental Delay, d2 15.2 1.3 5.4 0.2 7.8 1.3 11.1 2.1

Delay (s) 46.1 22.7 50.0 4.8 34.7 23.4 37.3 23.3

Level of Service D C D A C C D C

Approach Delay (s) 24.1 14.4 27.0 27.9

Approach LOS C B C C

Intersection Summary

HCM Average Control Delay 22.7 HCM Level of Service C

HCM Volume to Capacity ratio 0.58

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 57.5% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 0 0 417 0 0 0 0 0 1028 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3

Lane Util. Factor 0.95 0.95

Frt 1.00 1.00

Flt Protected 1.00 1.00

Satd. Flow (prot) 3539 3539

Flt Permitted 1.00 1.00

Satd. Flow (perm) 3539 3539

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 0 0 0 453 0 0 0 0 0 1117 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 0 0 0 453 0 0 0 0 0 1117 0

Turn Type

Protected Phases 6 4

Permitted Phases

Actuated Green, G (s) 62.8 56.6

Effective Green, g (s) 62.8 56.6

Actuated g/C Ratio 0.48 0.44

Clearance Time (s) 5.3 5.3

Vehicle Extension (s) 5.0 5.0

Lane Grp Cap (vph) 1710 1541

v/s Ratio Prot c0.13 c0.32

v/s Ratio Perm

v/c Ratio 0.26 0.72

Uniform Delay, d1 19.9 30.3

Progression Factor 0.60 1.00

Incremental Delay, d2 0.4 2.1

Delay (s) 12.2 32.4

Level of Service B C

Approach Delay (s) 0.0 12.2 0.0 32.4

Approach LOS A B A C

Intersection Summary

HCM Average Control Delay 26.6 HCM Level of Service C

HCM Volume to Capacity ratio 0.48

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 10.6

Intersection Capacity Utilization 47.3% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 0 513 0 0 1047 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3

Lane Util. Factor 0.95 0.97

Frt 1.00 1.00

Flt Protected 1.00 0.95

Satd. Flow (prot) 3539 3433

Flt Permitted 1.00 0.95

Satd. Flow (perm) 3539 3433

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 558 0 0 1138 0

RTOR Reduction (vph) 0 0 0 0 160 0

Lane Group Flow (vph) 0 558 0 0 978 0

Turn Type

Protected Phases 2 4

Permitted Phases

Actuated Green, G (s) 68.9 50.5

Effective Green, g (s) 68.9 50.5

Actuated g/C Ratio 0.53 0.39

Clearance Time (s) 5.3 5.3

Vehicle Extension (s) 5.0 5.0

Lane Grp Cap (vph) 1876 1334

v/s Ratio Prot c0.16 c0.28

v/s Ratio Perm

v/c Ratio 0.30 0.73

Uniform Delay, d1 17.0 34.0

Progression Factor 0.71 0.06

Incremental Delay, d2 0.4 2.3

Delay (s) 12.4 4.2

Level of Service B A

Approach Delay (s) 12.4 0.0 4.2

Approach LOS B A A

Intersection Summary

HCM Average Control Delay 6.9 HCM Level of Service A

HCM Volume to Capacity ratio 0.48

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 10.6

Intersection Capacity Utilization 52.9% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 9 1419 134 148 760 51 26 47 160 182 285 45

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.6 5.3 4.6 5.3 4.6 5.0 5.0 4.6 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3486 1770 3501 1770 1803 1563 1770 1863 1561

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3486 1770 3501 1770 1803 1563 1770 1863 1561

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 10 1542 146 161 826 55 28 51 174 198 310 49

RTOR Reduction (vph) 0 5 0 0 3 0 0 0 77 0 0 25

Lane Group Flow (vph) 10 1683 0 161 878 0 28 51 97 198 310 24

Confl. Peds. (#/hr) 1 2 2 1 2 1 1 2

Bus Blockages (#/hr) 0 0 0 0 0 0 0 8 0 0 0 0

Turn Type Prot Prot Prot Perm Prot Perm

Protected Phases 5 2 1 6 3 8 7 4

Permitted Phases 8 4

Actuated Green, G (s) 1.4 56.5 20.5 75.6 3.2 21.1 21.1 12.4 30.3 30.3

Effective Green, g (s) 1.4 56.5 20.5 75.6 3.2 21.1 21.1 12.4 30.3 30.3

Actuated g/C Ratio 0.01 0.43 0.16 0.58 0.02 0.16 0.16 0.10 0.23 0.23

Clearance Time (s) 4.6 5.3 4.6 5.3 4.6 5.0 5.0 4.6 5.0 5.0

Vehicle Extension (s) 2.5 5.0 2.5 5.0 2.5 5.0 5.0 3.0 5.0 5.0

Lane Grp Cap (vph) 19 1515 279 2036 44 293 254 169 434 364

v/s Ratio Prot 0.01 c0.48 c0.09 0.25 0.02 0.03 c0.11 c0.17

v/s Ratio Perm 0.06 0.02

v/c Ratio 0.53 1.11 0.58 0.43 0.64 0.17 0.38 1.17 0.71 0.07

Uniform Delay, d1 64.0 36.8 50.7 15.2 62.8 46.9 48.6 58.8 45.9 38.8

Progression Factor 1.24 0.66 0.90 0.80 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 17.1 59.0 2.2 0.6 23.4 0.6 2.0 122.9 6.8 0.2

Delay (s) 96.5 83.3 48.1 12.8 86.2 47.5 50.6 181.7 52.7 39.0

Level of Service F F D B F D D F D D

Approach Delay (s) 83.4 18.2 53.9 97.3

Approach LOS F B D F

Intersection Summary

HCM Average Control Delay 64.4 HCM Level of Service E

HCM Volume to Capacity ratio 0.92

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 14.5

Intersection Capacity Utilization 86.0% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 0 1099 872 0 285 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3 5.0

Lane Util. Factor 0.95 0.95 0.97

Frpb, ped/bikes 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 1.00 1.00

Flt Protected 1.00 1.00 0.95

Satd. Flow (prot) 3539 3539 3433

Flt Permitted 1.00 1.00 0.95

Satd. Flow (perm) 3539 3539 3433

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 1195 948 0 310 0

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 0 1195 948 0 310 0

Confl. Peds. (#/hr) 1

Turn Type

Protected Phases 2 6 4

Permitted Phases

Actuated Green, G (s) 43.4 43.4 11.3

Effective Green, g (s) 43.4 43.4 11.3

Actuated g/C Ratio 0.67 0.67 0.17

Clearance Time (s) 5.3 5.3 5.0

Vehicle Extension (s) 5.0 5.0 3.0

Lane Grp Cap (vph) 2363 2363 597

v/s Ratio Prot c0.34 0.27 c0.09

v/s Ratio Perm

v/c Ratio 0.51 0.40 0.52

Uniform Delay, d1 5.4 4.9 24.4

Progression Factor 0.70 1.00 1.00

Incremental Delay, d2 0.1 0.5 0.8

Delay (s) 3.9 5.4 25.1

Level of Service A A C

Approach Delay (s) 3.9 5.4 25.1

Approach LOS A A C

Intersection Summary

HCM Average Control Delay 7.2 HCM Level of Service A

HCM Volume to Capacity ratio 0.51

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.3

Intersection Capacity Utilization 47.1% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 31 53 13 589 1720 41

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 34 58 14 640 1870 45

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 2218 935 1914

vC1, stage 1 conf vol 1870

vC2, stage 2 conf vol 348

vCu, unblocked vol 2218 935 1914

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s) 5.8

tF (s) 3.5 3.3 2.2

p0 queue free % 68 78 95

cM capacity (veh/h) 104 267 306

Direction, Lane # EB 1 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3

Volume Total 91 14 320 320 935 935 45

Volume Left 34 14 0 0 0 0 0

Volume Right 58 0 0 0 0 0 45

cSH 169 306 1700 1700 1700 1700 1700

Volume to Capacity 0.54 0.05 0.19 0.19 0.55 0.55 0.03

Queue Length 95th (ft) 69 4 0 0 0 0 0

Control Delay (s) 48.8 17.3 0.0 0.0 0.0 0.0 0.0

Lane LOS E C

Approach Delay (s) 48.8 0.4 0.0

Approach LOS E

Intersection Summary

Average Delay 1.8

Intersection Capacity Utilization 59.2% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 127 341 73 180 131 76 15 349 111 126 1366 170

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 11 11 11 11 11 11 13 15 11 13

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 0.97 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3432 1711 3421 1508 1711 3421 1590 1947 3421 1585

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3432 1711 3421 1508 1711 3421 1590 1947 3421 1585

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 138 371 79 196 142 83 16 379 121 137 1485 185

RTOR Reduction (vph) 0 15 0 0 0 69 0 0 66 0 0 38

Lane Group Flow (vph) 138 435 0 196 142 14 16 379 55 137 1485 147

Confl. Peds. (#/hr) 2 9 9 2 12 12 12 12

Turn Type Prot Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 13.8 20.8 15.0 22.0 22.0 2.8 58.9 58.9 13.3 69.4 69.4

Effective Green, g (s) 13.8 20.8 15.0 22.0 22.0 2.8 58.9 58.9 13.3 69.4 69.4

Actuated g/C Ratio 0.11 0.16 0.12 0.17 0.17 0.02 0.45 0.45 0.10 0.53 0.53

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 3.0 2.0 2.0 2.5 3.5 3.5 2.5 3.5 3.5

Lane Grp Cap (vph) 188 549 197 579 255 37 1550 720 199 1826 846

v/s Ratio Prot 0.08 c0.13 c0.11 0.04 0.01 0.11 c0.07 c0.43

v/s Ratio Perm 0.01 0.03 0.09

v/c Ratio 0.73 0.79 0.99 0.25 0.06 0.43 0.24 0.08 0.69 0.81 0.17

Uniform Delay, d1 56.3 52.5 57.5 46.8 45.3 62.8 21.9 20.1 56.3 25.0 15.6

Progression Factor 1.00 0.99 0.62 0.75 2.10 1.02 0.79 0.39 1.00 1.00 1.00

Incremental Delay, d2 12.0 7.2 61.9 0.1 0.0 5.7 0.4 0.2 8.7 4.1 0.4

Delay (s) 68.3 59.3 97.5 35.4 94.9 70.0 17.6 8.1 65.1 29.1 16.0

Level of Service E E F D F E B A E C B

Approach Delay (s) 61.4 76.0 17.0 30.5

Approach LOS E E B C

Intersection Summary

HCM Average Control Delay 39.6 HCM Level of Service D

HCM Volume to Capacity ratio 0.85

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 22.0

Intersection Capacity Utilization 85.3% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR WBR2 NBL2 NBL NBT NBR SBL

Lane Configurations

Volume (vph) 68 333 200 113 181 36 18 93 31 402 43 51

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00

Frt 1.00 1.00 0.85 1.00 0.97 1.00 1.00 0.85 1.00

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Satd. Flow (prot) 1593 3185 1425 1593 3075 1593 3185 1425 1593

Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Satd. Flow (perm) 1593 3185 1425 1593 3075 1593 3185 1425 1593

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 74 362 217 123 197 39 20 101 34 437 47 55

RTOR Reduction (vph) 0 0 129 0 5 0 0 0 0 0 22 0

Lane Group Flow (vph) 74 362 88 123 251 0 0 0 135 437 25 55

Turn Type Prot Perm Prot Prot Prot Perm Prot

Protected Phases 7 4 3 8 5 5 2 1

Permitted Phases 4 2

Actuated Green, G (s) 8.6 23.4 23.4 9.0 23.8 10.0 68.4 68.4 7.2

Effective Green, g (s) 8.6 23.4 23.4 9.0 23.8 10.0 68.4 68.4 7.2

Actuated g/C Ratio 0.07 0.18 0.18 0.07 0.18 0.08 0.53 0.53 0.06

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 2.0 6.0 6.0 2.0

Lane Grp Cap (vph) 105 573 257 110 563 123 1676 750 88

v/s Ratio Prot 0.05 c0.11 c0.08 0.08 c0.08 c0.14 0.03

v/s Ratio Perm 0.06 0.02

v/c Ratio 0.70 0.63 0.34 1.12 0.45 1.10 0.26 0.03 0.62

Uniform Delay, d1 59.5 49.3 46.6 60.5 47.2 60.0 16.9 14.9 60.1

Progression Factor 0.86 0.91 0.90 0.91 0.93 0.68 0.76 1.41 1.16

Incremental Delay, d2 19.0 2.2 0.8 120.3 0.6 107.9 0.4 0.1 7.4

Delay (s) 70.2 47.3 42.8 175.3 44.4 148.5 13.2 21.0 77.1

Level of Service E D D F D F B C E

Approach Delay (s) 48.4 86.9 43.3

Approach LOS D F D

Intersection Summary

HCM Average Control Delay 49.8 HCM Level of Service D

HCM Volume to Capacity ratio 0.98

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 27.0

Intersection Capacity Utilization 88.7% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBT SBR SBR2 SER2

Lane Configurations

Volume (vph) 1484 74 7 0

Ideal Flow (vphpl) 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0

Lane Util. Factor 0.95 1.00

Frt 1.00 0.85

Flt Protected 1.00 1.00

Satd. Flow (prot) 3185 1425

Flt Permitted 1.00 1.00

Satd. Flow (perm) 3185 1425

Peak-hour factor, PHF 0.92 0.92 0.92 0.92

Adj. Flow (vph) 1613 80 8 0

RTOR Reduction (vph) 0 2 0 0

Lane Group Flow (vph) 1613 86 0 0

Turn Type Prot custom

Protected Phases 6 6

Permitted Phases 4

Actuated Green, G (s) 65.6 65.6

Effective Green, g (s) 65.6 65.6

Actuated g/C Ratio 0.50 0.50

Clearance Time (s) 5.0 5.0

Vehicle Extension (s) 4.0 4.0

Lane Grp Cap (vph) 1607 719

v/s Ratio Prot c0.51 0.06

v/s Ratio Perm

v/c Ratio 1.00 0.12

Uniform Delay, d1 32.2 17.0

Progression Factor 0.77 0.57

Incremental Delay, d2 20.6 0.3

Delay (s) 45.4 9.9

Level of Service D A

Approach Delay (s) 44.6

Approach LOS D

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 34 266 59 354 207 108 15 491 123 189 1488 36

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 6.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 0.97 0.95 1.00 1.00 0.95 1.00 0.97 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.97 1.00 1.00 0.98 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 2976 3090 3079 1388 1593 3079 1397 3090 3079 1403

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1593 2976 3090 3079 1388 1593 3079 1397 3090 3079 1403

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 37 289 64 385 225 117 16 534 134 205 1617 39

RTOR Reduction (vph) 0 16 0 0 0 88 0 0 59 0 0 18

Lane Group Flow (vph) 37 337 0 385 225 29 16 534 75 205 1617 21

Confl. Peds. (#/hr) 12 18 18 12 2 9 9 2

Turn Type Prot Prot Perm Prot pm+ov Prot Perm

Protected Phases 7 4 3 8 5 2 3 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 4.2 23.3 13.0 32.1 32.1 2.4 59.7 72.7 12.0 69.3 69.3

Effective Green, g (s) 4.2 23.3 13.0 32.1 32.1 2.4 59.7 72.7 12.0 69.3 69.3

Actuated g/C Ratio 0.03 0.18 0.10 0.25 0.25 0.02 0.46 0.56 0.09 0.53 0.53

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 6.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.5 3.5 3.5 1.5 4.0 3.5 1.5 4.0 4.0

Lane Grp Cap (vph) 51 533 309 760 343 29 1414 781 285 1641 748

v/s Ratio Prot 0.02 c0.11 c0.12 0.07 0.01 0.17 0.01 c0.07 c0.53

v/s Ratio Perm 0.02 0.04 0.01

v/c Ratio 0.73 0.63 1.25 0.30 0.08 0.55 0.38 0.10 0.72 0.99 0.03

Uniform Delay, d1 62.3 49.4 58.5 39.8 37.6 63.3 23.0 13.3 57.4 29.9 14.4

Progression Factor 1.05 0.97 0.67 0.79 1.16 1.06 1.37 2.91 1.28 0.33 0.12

Incremental Delay, d2 39.9 2.4 134.7 0.3 0.1 12.0 0.8 0.1 2.3 9.5 0.0

Delay (s) 105.4 50.6 174.0 31.7 43.7 78.9 32.2 38.9 75.9 19.4 1.7

Level of Service F D F C D E C D E B A

Approach Delay (s) 55.8 109.0 34.6 25.2

Approach LOS E F C C

Intersection Summary

HCM Average Control Delay 46.9 HCM Level of Service D

HCM Volume to Capacity ratio 0.95

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 22.0

Intersection Capacity Utilization 96.5% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 91 26 137 13 49 4 173 594 6 11 1700 257

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 4.0 6.0 4.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 0.97 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.98 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.87 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1588 1394 1590 1601 3090 3079 1355 1593 3079 1395

Flt Permitted 0.56 1.00 0.41 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 934 1394 694 1601 3090 3079 1355 1593 3079 1395

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 99 28 149 14 53 4 188 646 7 12 1848 279

RTOR Reduction (vph) 0 123 0 0 3 0 0 0 2 0 0 69

Lane Group Flow (vph) 99 54 0 14 54 0 188 646 5 12 1848 210

Confl. Peds. (#/hr) 5 5 5 5 4 6 6 4

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 18.0 13.4 12.0 10.4 7.0 92.4 92.4 2.6 88.0 88.0

Effective Green, g (s) 18.0 13.4 12.0 10.4 7.0 92.4 92.4 2.6 88.0 88.0

Actuated g/C Ratio 0.14 0.10 0.09 0.08 0.05 0.71 0.71 0.02 0.68 0.68

Clearance Time (s) 4.0 6.0 4.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 2.0 3.0 2.0 2.0 3.0 3.0 2.0 3.0 3.0

Lane Grp Cap (vph) 152 144 75 128 166 2188 963 32 2084 944

v/s Ratio Prot c0.02 0.04 0.00 0.03 c0.06 c0.21 0.01 c0.60

v/s Ratio Perm c0.07 0.01 0.00 0.15

v/c Ratio 0.65 0.38 0.19 0.42 1.13 0.30 0.01 0.38 0.89 0.22

Uniform Delay, d1 52.7 54.4 54.1 56.9 61.5 6.9 5.5 62.9 17.0 8.0

Progression Factor 1.02 1.33 1.00 1.00 0.94 0.94 1.02 1.26 0.33 0.08

Incremental Delay, d2 9.6 0.6 1.2 0.8 107.9 0.3 0.0 1.7 4.0 0.4

Delay (s) 63.5 72.9 55.3 57.8 166.0 6.8 5.6 81.2 9.6 1.0

Level of Service E E E E F A A F A A

Approach Delay (s) 69.5 57.3 42.3 8.9

Approach LOS E E D A

Intersection Summary

HCM Average Control Delay 23.4 HCM Level of Service C

HCM Volume to Capacity ratio 0.90

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 23.0

Intersection Capacity Utilization 85.3% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 156 122 32 140 170 154 17 469 56 101 1331 5

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.97 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 0.98 1.00 1.00 0.97 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 3090 1676 1402 1593 3185 1403 1593 3185 1385 1593 3185 1399

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 3090 1676 1402 1593 3185 1403 1593 3185 1385 1593 3185 1399

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 170 133 35 152 185 167 18 510 61 110 1447 5

RTOR Reduction (vph) 0 0 31 0 0 144 0 0 28 0 0 2

Lane Group Flow (vph) 170 133 4 152 185 23 18 510 33 110 1447 3

Confl. Peds. (#/hr) 3 3 3 3 4 3 3 4

Turn Type Prot Perm Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 10.2 14.8 14.8 13.0 17.6 17.6 2.4 69.3 69.3 12.9 79.8 79.8

Effective Green, g (s) 10.2 14.8 14.8 13.0 17.6 17.6 2.4 69.3 69.3 12.9 79.8 79.8

Actuated g/C Ratio 0.08 0.11 0.11 0.10 0.14 0.14 0.02 0.53 0.53 0.10 0.61 0.61

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 3.0 3.0 2.0 3.0 3.0

Lane Grp Cap (vph) 242 191 160 159 431 190 29 1698 738 158 1955 859

v/s Ratio Prot 0.06 c0.08 c0.10 c0.06 0.01 0.16 c0.07 c0.45

v/s Ratio Perm 0.00 0.02 0.02 0.00

v/c Ratio 0.70 0.70 0.02 0.96 0.43 0.12 0.62 0.30 0.04 0.70 0.74 0.00

Uniform Delay, d1 58.4 55.4 51.2 58.2 51.6 49.4 63.3 16.9 14.5 56.7 17.8 9.7

Progression Factor 1.07 0.90 0.79 1.00 1.00 1.00 1.38 0.21 0.00 1.21 0.26 0.09

Incremental Delay, d2 7.3 8.6 0.0 57.4 0.3 0.1 24.4 0.4 0.1 5.7 1.4 0.0

Delay (s) 70.0 58.4 40.6 115.6 51.8 49.5 111.7 3.9 0.1 74.5 6.0 0.8

Level of Service E E D F D D F A A E A A

Approach Delay (s) 62.4 70.3 6.8 10.8

Approach LOS E E A B

Intersection Summary

HCM Average Control Delay 25.8 HCM Level of Service C

HCM Volume to Capacity ratio 0.81

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 25.0

Intersection Capacity Utilization 79.1% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

45: N 145th St & SR 99 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 25 Synchro 7 -  Report

David Evans and Associates, Inc. Page 47

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 56 493 58 229 362 146 45 409 152 304 1152 55

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.98 1.00 1.00 0.97 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3469 1770 3539 1552 1770 3539 1534 1770 3539 1530

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3469 1770 3539 1552 1770 3539 1534 1770 3539 1530

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 61 536 63 249 393 159 49 445 165 330 1252 60

RTOR Reduction (vph) 0 7 0 0 0 110 0 0 121 0 0 32

Lane Group Flow (vph) 61 592 0 249 393 49 49 445 44 330 1252 28

Confl. Peds. (#/hr) 6 19 19 6 12 13 13 12

Turn Type Prot Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 7.6 26.2 21.6 40.2 40.2 5.6 34.5 34.5 27.7 56.6 56.6

Effective Green, g (s) 7.6 26.2 21.6 40.2 40.2 5.6 34.5 34.5 27.7 56.6 56.6

Actuated g/C Ratio 0.06 0.20 0.17 0.31 0.31 0.04 0.27 0.27 0.21 0.44 0.44

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 4.0 2.0 2.0 2.0 6.0 6.0 5.0 6.0 6.0

Lane Grp Cap (vph) 103 699 294 1094 480 76 939 407 377 1541 666

v/s Ratio Prot 0.03 c0.17 c0.14 0.11 0.03 0.13 c0.19 c0.35

v/s Ratio Perm 0.03 0.03 0.02

v/c Ratio 0.59 0.85 0.85 0.36 0.10 0.64 0.47 0.11 0.88 0.81 0.04

Uniform Delay, d1 59.7 50.0 52.6 34.9 32.0 61.2 40.1 36.1 49.5 32.1 21.1

Progression Factor 1.03 0.94 1.00 1.00 1.00 1.07 0.70 0.28 0.82 0.77 0.78

Incremental Delay, d2 8.2 8.7 20.3 0.1 0.0 12.8 1.7 0.5 15.4 3.3 0.1

Delay (s) 69.5 55.5 72.9 35.0 32.1 78.3 29.7 10.5 56.1 28.1 16.6

Level of Service E E E C C E C B E C B

Approach Delay (s) 56.8 46.2 28.5 33.3

Approach LOS E D C C

Intersection Summary

HCM Average Control Delay 39.3 HCM Level of Service D

HCM Volume to Capacity ratio 0.82

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 86.3% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 73 475 76 176 318 69 33 422 139 107 1209 74

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.98 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.97 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1770 3454 1770 3401 1770 3539 1557 1770 3500

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1770 3454 1770 3401 1770 3539 1557 1770 3500

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 79 516 83 191 346 75 36 459 151 116 1314 80

RTOR Reduction (vph) 0 10 0 0 14 0 0 0 85 0 3 0

Lane Group Flow (vph) 79 589 0 191 407 0 36 459 66 116 1391 0

Confl. Peds. (#/hr) 25 5 5 25 14 2 2 14

Turn Type Prot Prot Prot Perm Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 2

Actuated Green, G (s) 8.9 26.6 17.8 35.5 4.4 56.4 56.4 13.2 65.2

Effective Green, g (s) 8.9 26.6 17.8 35.5 4.4 56.4 56.4 13.2 65.2

Actuated g/C Ratio 0.07 0.20 0.14 0.27 0.03 0.43 0.43 0.10 0.50

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 121 707 242 929 60 1535 675 180 1755

v/s Ratio Prot 0.04 c0.17 c0.11 0.12 0.02 0.13 c0.07 c0.40

v/s Ratio Perm 0.04

v/c Ratio 0.65 0.83 0.79 0.44 0.60 0.30 0.10 0.64 0.79

Uniform Delay, d1 59.0 49.6 54.3 39.0 61.9 23.9 21.8 56.1 26.8

Progression Factor 1.00 1.00 1.10 1.07 1.00 1.00 1.00 1.12 0.53

Incremental Delay, d2 12.0 8.3 14.6 0.3 15.1 0.5 0.3 4.6 2.2

Delay (s) 71.0 57.9 74.5 42.2 77.0 24.4 22.0 67.4 16.4

Level of Service E E E D E C C E B

Approach Delay (s) 59.4 52.3 26.8 20.3

Approach LOS E D C C

Intersection Summary

HCM Average Control Delay 34.9 HCM Level of Service C

HCM Volume to Capacity ratio 0.80

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 77.9% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 441 537 259 576 0 0 0 0 86 2 347

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 11 11 12 12 12 12 12 11 12

Total Lost time (s) 5.0 5.0 4.6 5.0 5.0 5.0

Lane Util. Factor 0.91 1.00 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 0.97 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 4916 1535 1711 3421 1717 1583

Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 4916 1535 1711 3421 1717 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 479 584 282 626 0 0 0 0 93 2 377

RTOR Reduction (vph) 0 0 341 0 0 0 0 0 0 0 0 278

Lane Group Flow (vph) 0 479 243 282 626 0 0 0 0 0 95 99

Confl. Peds. (#/hr) 5 4

Turn Type Perm Prot Perm Perm

Protected Phases 2 1 6 4

Permitted Phases 2 4 4

Actuated Green, G (s) 54.0 54.0 27.2 28.6 34.2 34.2

Effective Green, g (s) 54.0 54.0 27.2 28.6 34.2 34.2

Actuated g/C Ratio 0.42 0.42 0.21 0.22 0.26 0.26

Clearance Time (s) 5.0 5.0 4.6 5.0 5.0 5.0

Vehicle Extension (s) 4.0 4.0 4.5 4.0 5.0 5.0

Lane Grp Cap (vph) 2042 638 358 753 452 416

v/s Ratio Prot 0.10 0.16 c0.18

v/s Ratio Perm c0.16 0.06 c0.06

v/c Ratio 0.23 0.38 0.79 0.83 0.21 0.24

Uniform Delay, d1 24.6 26.4 48.7 48.4 37.4 37.7

Progression Factor 1.03 2.90 0.46 0.47 1.00 1.00

Incremental Delay, d2 0.3 1.6 8.1 5.4 0.5 0.6

Delay (s) 25.6 78.2 30.6 28.1 37.9 38.3

Level of Service C E C C D D

Approach Delay (s) 54.5 28.9 0.0 38.2

Approach LOS D C A D

Intersection Summary

HCM Average Control Delay 41.8 HCM Level of Service D

HCM Volume to Capacity ratio 0.44

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 95.3% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 212 416 52 0 290 104 287 117 220 110 215 32

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 0.95 0.95 1.00 0.91 0.91 0.91 0.91

Frpb, ped/bikes 1.00 1.00 0.99 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.99 1.00 0.85 1.00 0.92 1.00 0.98

Flt Protected 0.98 1.00 1.00 0.95 0.99 0.95 1.00

Satd. Flow (prot) 3439 3539 1561 1610 3067 1610 3314

Flt Permitted 0.74 1.00 1.00 0.95 0.99 0.95 1.00

Satd. Flow (perm) 2588 3539 1561 1610 3067 1610 3314

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 230 452 57 0 315 113 312 127 239 120 234 35

RTOR Reduction (vph) 0 9 0 0 0 76 0 180 0 0 17 0

Lane Group Flow (vph) 0 730 0 0 315 37 234 264 0 108 264 0

Confl. Peds. (#/hr) 2 2 2 2 2 1 1 2

Turn Type Perm Perm Split Split

Protected Phases 4 8 2 2 6 6

Permitted Phases 4 8

Actuated Green, G (s) 21.0 21.0 21.0 16.0 16.0 16.0 16.0

Effective Green, g (s) 21.0 21.0 21.0 16.0 16.0 16.0 16.0

Actuated g/C Ratio 0.32 0.32 0.32 0.25 0.25 0.25 0.25

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 836 1143 504 396 755 396 816

v/s Ratio Prot 0.09 c0.15 0.09 0.07 c0.08

v/s Ratio Perm c0.28 0.02

v/c Ratio 0.87 0.28 0.07 0.59 0.35 0.27 0.32

Uniform Delay, d1 20.7 16.3 15.2 21.6 20.2 19.8 20.1

Progression Factor 0.93 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 9.5 0.6 0.3 6.3 1.3 1.7 1.1

Delay (s) 28.8 16.9 15.5 28.0 21.5 21.5 21.1

Level of Service C B B C C C C

Approach Delay (s) 28.8 16.6 23.7 21.2

Approach LOS C B C C

Intersection Summary

HCM Average Control Delay 23.6 HCM Level of Service C

HCM Volume to Capacity ratio 0.62

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 72.7% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 17 7 125 3 9 1 72 184 0 3 307 32

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 18 8 136 3 10 1 78 200 0 3 334 35

Pedestrians 3 2 15

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 723 719 369 871 737 202 371 202

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 723 719 369 871 737 202 371 202

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 94 98 80 98 97 100 93 100

cM capacity (veh/h) 314 329 666 198 321 837 1184 1368

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 162 14 278 372

Volume Left 18 3 78 3

Volume Right 136 1 0 35

cSH 566 293 1184 1368

Volume to Capacity 0.29 0.05 0.07 0.00

Queue Length 95th (ft) 29 4 5 0

Control Delay (s) 13.9 17.9 2.8 0.1

Lane LOS B C A A

Approach Delay (s) 13.9 17.9 2.8 0.1

Approach LOS B C

Intersection Summary

Average Delay 4.0

Intersection Capacity Utilization 54.2% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 11 4 61 7 22 2 82 67 33 194 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 12 4 66 8 24 2 89 73 36 211 0

Pedestrians 6 1 2

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 1 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 448 456 217 424 420 129 217 163

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 448 456 217 424 420 129 217 163

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 98 99 87 99 97 100 97

cM capacity (veh/h) 486 484 819 514 508 919 1346 1415

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 17 98 164 247

Volume Left 1 66 2 36

Volume Right 4 24 73 0

cSH 540 575 1346 1415

Volume to Capacity 0.03 0.17 0.00 0.03

Queue Length 95th (ft) 2 15 0 2

Control Delay (s) 11.9 12.5 0.1 1.3

Lane LOS B B A A

Approach Delay (s) 11.9 12.5 0.1 1.3

Approach LOS B B

Intersection Summary

Average Delay 3.4

Intersection Capacity Utilization 42.9% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 7 75 23 13 33 12 26 76 29 15 231 23

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 8 82 25 14 36 13 28 83 32 16 251 25

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 114 63 142 292

Volume Left (vph) 8 14 28 16

Volume Right (vph) 25 13 32 25

Hadj (s) -0.08 -0.05 -0.06 -0.01

Departure Headway (s) 4.9 5.0 4.6 4.5

Degree Utilization, x 0.16 0.09 0.18 0.37

Capacity (veh/h) 664 640 732 760

Control Delay (s) 8.8 8.5 8.7 10.1

Approach Delay (s) 8.8 8.5 8.7 10.1

Approach LOS A A A B

Intersection Summary

Delay 9.4

HCM Level of Service A

Intersection Capacity Utilization 29.7% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 44 136 33 72 48 31 17 438 52 48 1663 42

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.98 1.00 1.00 0.91

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.94 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1760 1741 1765 1678 1770 3421 1547 1770 3421 1446

Flt Permitted 0.56 1.00 0.46 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1028 1741 854 1678 1770 3421 1547 1770 3421 1446

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 48 148 36 78 52 34 18 476 57 52 1808 46

RTOR Reduction (vph) 0 8 0 0 20 0 0 0 22 0 0 16

Lane Group Flow (vph) 48 176 0 78 66 0 18 476 35 52 1808 30

Confl. Peds. (#/hr) 9 6 6 9 21 1 1 21

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 26.9 18.9 20.5 15.7 2.4 79.2 79.2 7.1 83.9 83.9

Effective Green, g (s) 26.9 18.9 20.5 15.7 2.4 79.2 79.2 7.1 83.9 83.9

Actuated g/C Ratio 0.21 0.15 0.16 0.12 0.02 0.61 0.61 0.05 0.65 0.65

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 3.5 3.0 3.5 2.0 4.0 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 258 253 168 203 33 2084 942 97 2208 933

v/s Ratio Prot 0.01 c0.10 c0.02 0.04 0.01 0.14 c0.03 c0.53

v/s Ratio Perm 0.03 0.06 0.02 0.02

v/c Ratio 0.19 0.70 0.46 0.32 0.55 0.23 0.04 0.54 0.82 0.03

Uniform Delay, d1 42.1 52.8 48.5 52.3 63.3 11.5 10.2 59.8 17.3 8.3

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.23 0.32 0.15

Incremental Delay, d2 0.1 8.4 2.0 1.1 9.5 0.3 0.1 4.7 2.4 0.0

Delay (s) 42.2 61.2 50.6 53.4 72.8 11.8 10.2 78.2 7.9 1.3

Level of Service D E D D E B B E A A

Approach Delay (s) 57.3 52.1 13.6 9.6

Approach LOS E D B A

Intersection Summary

HCM Average Control Delay 16.7 HCM Level of Service B

HCM Volume to Capacity ratio 0.79

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 77.2% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

53: NW 195th St & 8th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 25 Synchro 7 -  Report

David Evans and Associates, Inc. Page 55

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 0 3 42 0 36 0 173 110 60 389 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 0 3 46 0 39 0 188 120 65 423 0

Pedestrians 4 4

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 844 865 431 808 805 248 427 308

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 844 865 431 808 805 248 427 308

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 100 99 84 100 95 100 95

cM capacity (veh/h) 257 276 620 284 299 791 1129 1253

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 4 85 308 488

Volume Left 1 46 0 65

Volume Right 3 39 120 0

cSH 458 403 1129 1253

Volume to Capacity 0.01 0.21 0.00 0.05

Queue Length 95th (ft) 1 20 0 4

Control Delay (s) 12.9 16.3 0.0 1.6

Lane LOS B C A

Approach Delay (s) 12.9 16.3 0.0 1.6

Approach LOS B C

Intersection Summary

Average Delay 2.5

Intersection Capacity Utilization 58.5% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 43 95 53 47 48 28 20 115 22 92 220 21

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 47 103 58 51 52 30 22 125 24 100 239 23

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 208 134 171 362

Volume Left (vph) 47 51 22 100

Volume Right (vph) 58 30 24 23

Hadj (s) -0.09 -0.03 -0.02 0.05

Departure Headway (s) 5.5 5.7 5.4 5.2

Degree Utilization, x 0.32 0.21 0.26 0.52

Capacity (veh/h) 596 559 597 656

Control Delay (s) 11.0 10.2 10.3 13.8

Approach Delay (s) 11.0 10.2 10.3 13.8

Approach LOS B B B B

Intersection Summary

Delay 11.9

HCM Level of Service B

Intersection Capacity Utilization 49.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 88 69 101 49 77 11 65 115 8 14 321 85

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 96 75 110 53 84 12 71 125 9 15 349 92

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 280 149 204 457

Volume Left (vph) 96 53 71 15

Volume Right (vph) 110 12 9 92

Hadj (s) -0.13 0.06 0.08 -0.08

Departure Headway (s) 6.1 6.6 6.2 5.6

Degree Utilization, x 0.47 0.27 0.35 0.71

Capacity (veh/h) 535 466 516 617

Control Delay (s) 14.4 12.0 12.6 21.3

Approach Delay (s) 14.4 12.0 12.6 21.3

Approach LOS B B B C

Intersection Summary

Delay 16.6

HCM Level of Service C

Intersection Capacity Utilization 63.7% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 20 11 6 28 19 21 5 392 9 22 1670 38

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 12 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 1.00 0.95 1.00 1.00 0.93

Flpb, ped/bikes 0.99 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.94 1.00 0.92 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1754 1687 1750 1698 1770 3421 1498 1770 3421 1468

Flt Permitted 0.73 1.00 0.75 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1345 1687 1372 1698 1770 3421 1498 1770 3421 1468

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 22 12 7 30 21 23 5 426 10 24 1815 41

RTOR Reduction (vph) 0 6 0 0 21 0 0 0 2 0 0 5

Lane Group Flow (vph) 22 13 0 30 23 0 5 426 8 24 1815 36

Confl. Peds. (#/hr) 7 8 8 7 15 9 9 15

Turn Type Perm Perm Prot Perm Prot Perm

Protected Phases 4 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 13.4 13.4 13.4 13.4 1.2 98.0 98.0 3.6 100.4 100.4

Effective Green, g (s) 13.4 13.4 13.4 13.4 1.2 98.0 98.0 3.6 100.4 100.4

Actuated g/C Ratio 0.10 0.10 0.10 0.10 0.01 0.75 0.75 0.03 0.77 0.77

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 4.0 4.0 2.0 4.0 4.0

Lane Grp Cap (vph) 139 174 141 175 16 2579 1129 49 2642 1134

v/s Ratio Prot 0.01 0.01 0.00 0.12 c0.01 c0.53

v/s Ratio Perm 0.02 c0.02 0.01 0.02

v/c Ratio 0.16 0.07 0.21 0.13 0.31 0.17 0.01 0.49 0.69 0.03

Uniform Delay, d1 53.2 52.7 53.5 53.0 64.0 4.5 4.0 62.3 7.2 3.5

Progression Factor 1.00 1.00 1.00 1.00 0.84 0.84 1.01 1.00 1.00 1.00

Incremental Delay, d2 0.2 0.1 0.3 0.1 3.9 0.1 0.0 2.8 1.5 0.1

Delay (s) 53.4 52.8 53.7 53.1 57.6 3.9 4.0 65.1 8.7 3.5

Level of Service D D D D E A A E A A

Approach Delay (s) 53.1 53.4 4.5 9.3

Approach LOS D D A A

Intersection Summary

HCM Average Control Delay 10.5 HCM Level of Service B

HCM Volume to Capacity ratio 0.61

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 66.2% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 23 205 159 98 232 51 53 92 47 45 323 43

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 10 10 11 10 10 11 12 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.98 1.00 0.99 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.93 1.00 0.97 1.00 0.95 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1705 1571 1711 1682 1711 1750 1703 1824

Flt Permitted 0.55 1.00 0.40 1.00 0.16 1.00 0.58 1.00

Satd. Flow (perm) 981 1571 718 1682 293 1750 1043 1824

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 25 223 173 107 252 55 58 100 51 49 351 47

RTOR Reduction (vph) 0 18 0 0 5 0 0 16 0 0 4 0

Lane Group Flow (vph) 25 378 0 107 302 0 58 135 0 49 394 0

Confl. Peds. (#/hr) 3 4 4 3 1 3 3 1

Confl. Bikes (#/hr) 6 3 1

Bus Blockages (#/hr) 0 4 0 0 0 0 0 0 0 0 0 0

Turn Type pm+pt pm+pt pm+pt pm+pt

Protected Phases 5 2 1 6 7 4 3 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 69.1 66.1 77.5 70.3 36.7 32.7 36.7 32.7

Effective Green, g (s) 69.1 66.1 77.5 70.3 36.7 32.7 36.7 32.7

Actuated g/C Ratio 0.53 0.51 0.60 0.54 0.28 0.25 0.28 0.25

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 538 799 483 910 126 440 315 459

v/s Ratio Prot 0.00 c0.24 c0.01 c0.18 c0.01 0.08 0.00 c0.22

v/s Ratio Perm 0.02 0.12 0.12 0.04

v/c Ratio 0.05 0.47 0.22 0.33 0.46 0.31 0.16 0.86

Uniform Delay, d1 14.5 20.7 12.6 16.7 36.8 39.5 34.5 46.4

Progression Factor 0.57 0.46 1.00 1.00 1.17 1.11 1.00 1.00

Incremental Delay, d2 0.0 2.0 0.1 1.0 0.9 0.1 0.1 14.1

Delay (s) 8.2 11.4 12.7 17.7 43.9 44.1 34.6 60.5

Level of Service A B B B D D C E

Approach Delay (s) 11.2 16.4 44.0 57.7

Approach LOS B B D E

Intersection Summary

HCM Average Control Delay 31.2 HCM Level of Service C

HCM Volume to Capacity ratio 0.60

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 25.0

Intersection Capacity Utilization 66.6% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

58: N 172nd St & Dayton Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 25 Synchro 7 -  Report

David Evans and Associates, Inc. Page 60

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 1 0 0 190 2 74 0 150 117 217 345 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 0 0 207 2 80 0 163 127 236 375 0

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 1 289 290 611

Volume Left (vph) 1 207 0 236

Volume Right (vph) 0 80 127 0

Hadj (s) 0.23 0.01 -0.23 0.11

Departure Headway (s) 7.5 6.3 5.6 5.5

Degree Utilization, x 0.00 0.51 0.45 0.93

Capacity (veh/h) 419 548 621 642

Control Delay (s) 10.5 15.6 13.2 42.8

Approach Delay (s) 10.5 15.6 13.2 42.8

Approach LOS B C B E

Intersection Summary

Delay 29.0

HCM Level of Service D

Intersection Capacity Utilization 69.3% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 29 42 0 3 78 24 0 8 1 104 17 66

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 32 46 0 3 85 26 0 9 1 113 18 72

Pedestrians 1 4 2 1

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 0 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1279

pX, platoon unblocked

vC, conflicting volume 112 48 297 229 52 223 216 100

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 112 48 297 229 52 223 216 100

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 98 100 100 99 100 84 97 92

cM capacity (veh/h) 1477 1557 580 653 1011 707 664 954

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 77 114 10 203

Volume Left 32 3 0 113

Volume Right 0 26 1 72

cSH 1477 1557 680 773

Volume to Capacity 0.02 0.00 0.01 0.26

Queue Length 95th (ft) 2 0 1 26

Control Delay (s) 3.2 0.2 10.4 11.3

Lane LOS A A B B

Approach Delay (s) 3.2 0.2 10.4 11.3

Approach LOS B B

Intersection Summary

Average Delay 6.6

Intersection Capacity Utilization 34.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 22 13 116 17 12 13 14 651 6 2 1808 57

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 12 12 12 12 12

Total Lost time (s) 4.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.98 1.00 0.99 1.00 1.00 0.96 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.86 1.00 0.92 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1589 1380 1590 1482 1593 3185 1368 1593 3185 1378

Flt Permitted 0.64 1.00 0.47 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1064 1380 778 1482 1593 3185 1368 1593 3185 1378

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 24 14 126 18 13 14 15 708 7 2 1965 62

RTOR Reduction (vph) 0 116 0 0 13 0 0 0 2 0 0 12

Lane Group Flow (vph) 24 24 0 18 14 0 15 708 5 2 1965 50

Confl. Peds. (#/hr) 3 4 4 3 3 5 5 3

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 14.2 10.0 11.4 8.6 2.4 97.1 97.1 1.1 95.8 95.8

Effective Green, g (s) 14.2 10.0 11.4 8.6 2.4 97.1 97.1 1.1 95.8 95.8

Actuated g/C Ratio 0.11 0.08 0.09 0.07 0.02 0.75 0.75 0.01 0.74 0.74

Clearance Time (s) 4.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 2.0 3.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 133 106 86 98 29 2379 1022 13 2347 1015

v/s Ratio Prot c0.01 c0.02 0.00 0.01 c0.01 0.22 0.00 c0.62

v/s Ratio Perm 0.01 0.01 0.00 0.04

v/c Ratio 0.18 0.22 0.21 0.14 0.52 0.30 0.01 0.15 0.84 0.05

Uniform Delay, d1 52.4 56.4 54.8 57.2 63.2 5.4 4.2 64.0 11.7 4.7

Progression Factor 1.00 1.00 1.00 1.00 1.00 0.53 0.46 1.28 0.18 0.00

Incremental Delay, d2 0.7 0.4 1.2 0.2 6.1 0.3 0.0 0.6 1.2 0.0

Delay (s) 53.0 56.7 56.0 57.5 69.2 3.1 2.0 82.6 3.2 0.0

Level of Service D E E E E A A F A A

Approach Delay (s) 56.2 56.9 4.5 3.2

Approach LOS E E A A

Intersection Summary

HCM Average Control Delay 7.3 HCM Level of Service A

HCM Volume to Capacity ratio 0.73

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 14.0

Intersection Capacity Utilization 80.3% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

61: N 185th St & Linden Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 25 Synchro 7 -  Report

David Evans and Associates, Inc. Page 63

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 38 547 34 57 286 1 18 17 24 26 58 44

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 10 11 11 12 10 10 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 1.00 1.00 0.91 1.00 0.94

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1767 3357 1701 3419 1650 1570 1764 1732

Flt Permitted 0.56 1.00 0.41 1.00 0.69 1.00 0.73 1.00

Satd. Flow (perm) 1046 3357 738 3419 1191 1570 1353 1732

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 41 595 37 62 311 1 20 18 26 28 63 48

RTOR Reduction (vph) 0 3 0 0 0 0 0 23 0 0 43 0

Lane Group Flow (vph) 41 629 0 62 312 0 20 21 0 28 68 0

Confl. Peds. (#/hr) 1 7 7 1 1 3 3 1

Bus Blockages (#/hr) 0 4 0 0 0 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 6 4 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 48.0 48.0 48.0 48.0 7.0 7.0 7.0 7.0

Effective Green, g (s) 48.0 48.0 48.0 48.0 7.0 7.0 7.0 7.0

Actuated g/C Ratio 0.74 0.74 0.74 0.74 0.11 0.11 0.11 0.11

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 772 2479 545 2525 128 169 146 187

v/s Ratio Prot c0.19 0.09 0.01 c0.04

v/s Ratio Perm 0.04 0.08 0.02 0.02

v/c Ratio 0.05 0.25 0.11 0.12 0.16 0.12 0.19 0.36

Uniform Delay, d1 2.3 2.7 2.4 2.4 26.3 26.2 26.4 26.9

Progression Factor 0.56 0.56 1.01 1.01 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.2 0.4 0.1 0.6 0.3 0.6 1.2

Delay (s) 1.4 1.8 2.8 2.5 26.9 26.6 27.1 28.1

Level of Service A A A A C C C C

Approach Delay (s) 1.7 2.6 26.7 27.9

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 6.2 HCM Level of Service A

HCM Volume to Capacity ratio 0.27

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 41.3% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

62: N 185th St & Midvale Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 25 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 12 321 18 53 368 8 19 4 51 6 0 4

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.93 1.00 1.00 1.00 0.91 0.99

Flpb, ped/bikes 0.99 1.00 1.00 0.97 1.00 0.98 1.00 0.96

Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85 0.95

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.96 1.00 0.97

Satd. Flow (prot) 1745 1801 1467 1710 1793 1700 1441 1623

Flt Permitted 0.52 1.00 1.00 0.55 1.00 0.94 1.00 0.84

Satd. Flow (perm) 959 1801 1467 993 1793 1672 1441 1405

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 13 349 20 58 400 9 21 4 55 7 0 4

RTOR Reduction (vph) 0 0 4 0 0 0 0 0 52 0 4 0

Lane Group Flow (vph) 13 349 16 58 409 0 0 25 3 0 7 0

Confl. Peds. (#/hr) 12 27 27 12 16 35 35 16

Turn Type Perm Perm Perm Perm Perm Perm

Protected Phases 2 6 4 8

Permitted Phases 2 2 6 4 4 8

Actuated Green, G (s) 51.1 51.1 51.1 51.1 51.1 3.9 3.9 3.9

Effective Green, g (s) 51.1 51.1 51.1 51.1 51.1 3.9 3.9 3.9

Actuated g/C Ratio 0.79 0.79 0.79 0.79 0.79 0.06 0.06 0.06

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 754 1416 1153 781 1410 100 86 84

v/s Ratio Prot 0.19 c0.23

v/s Ratio Perm 0.01 0.01 0.06 c0.01 0.00 0.01

v/c Ratio 0.02 0.25 0.01 0.07 0.29 0.25 0.04 0.09

Uniform Delay, d1 1.5 1.8 1.5 1.6 1.9 29.2 28.8 28.9

Progression Factor 0.37 1.24 0.34 0.79 0.94 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.4 0.0 0.2 0.5 0.5 0.1 0.2

Delay (s) 0.6 2.7 0.5 1.4 2.3 29.6 28.9 29.0

Level of Service A A A A A C C C

Approach Delay (s) 2.5 2.2 29.1 29.0

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 4.9 HCM Level of Service A

HCM Volume to Capacity ratio 0.29

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 48.5% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

63: N 175th St & Midvale Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2014 Alt 25 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 28 520 34 5 588 66 19 5 5 19 4 45

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.5 4.5

Lane Util. Factor 1.00 0.95 1.00 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.98 1.00 0.93 1.00 0.86

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1590 3042 1585 4341 1582 1489 1591 1371

Flt Permitted 0.36 1.00 0.42 1.00 0.87 1.00 0.78 1.00

Satd. Flow (perm) 601 3042 708 4341 1448 1489 1314 1371

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 30 565 37 5 639 72 21 5 5 21 4 49

RTOR Reduction (vph) 0 3 0 0 10 0 0 5 0 0 45 0

Lane Group Flow (vph) 30 599 0 5 701 0 21 5 0 21 8 0

Confl. Peds. (#/hr) 7 13 13 7 10 1 1 10

Turn Type pm+pt pm+pt Perm Perm

Protected Phases 5 2 1 6 4 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 46.7 44.2 44.1 42.9 4.6 4.6 5.1 5.1

Effective Green, g (s) 46.7 44.2 44.1 42.9 4.6 4.6 5.1 5.1

Actuated g/C Ratio 0.72 0.68 0.68 0.66 0.07 0.07 0.08 0.08

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.5 4.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 470 2069 497 2865 102 105 103 108

v/s Ratio Prot c0.00 c0.20 0.00 0.16 0.00 0.01

v/s Ratio Perm 0.04 0.01 0.01 c0.02

v/c Ratio 0.06 0.29 0.01 0.24 0.21 0.05 0.20 0.07

Uniform Delay, d1 2.6 4.1 3.4 4.5 28.5 28.2 28.0 27.8

Progression Factor 0.57 0.85 0.41 0.31 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.3 0.0 0.2 1.0 0.2 1.0 0.3

Delay (s) 1.5 3.8 1.4 1.6 29.5 28.4 29.0 28.0

Level of Service A A A A C C C C

Approach Delay (s) 3.7 1.6 29.1 28.3

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 4.5 HCM Level of Service A

HCM Volume to Capacity ratio 0.25

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 9.5

Intersection Capacity Utilization 45.5% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

64: PW 2nd Access Road & 116th Ave W 3/29/2016
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 0 0 0 26 11 0

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 0 0 28 12 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 40 12 12

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 40 12 12

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 100 100

cM capacity (veh/h) 971 1069 1607

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 0 28 12

Volume Left 0 0 0

Volume Right 0 0 0

cSH 1700 1607 1700

Volume to Capacity 0.00 0.00 0.01

Queue Length 95th (ft) 0 0 0

Control Delay (s) 0.0 0.0 0.0

Lane LOS A

Approach Delay (s) 0.0 0.0 0.0

Approach LOS A

Intersection Summary

Average Delay 0.0

Intersection Capacity Utilization 6.7% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

1: NW 196th St & Richmond Beach Dr 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 26 Synchro 7 -  Report

David Evans and Associates, Inc. Page 1

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 22 215 8 6 136 9

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 24 234 9 7 148 10

Pedestrians 2 5 2

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 324 16 17

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 324 16 17

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 96 78 91

cM capacity (veh/h) 604 1060 1597

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 258 15 158

Volume Left 24 0 148

Volume Right 234 7 0

cSH 990 1700 1597

Volume to Capacity 0.26 0.01 0.09

Queue Length 95th (ft) 26 0 8

Control Delay (s) 9.9 0.0 7.1

Lane LOS A A

Approach Delay (s) 9.9 0.0 7.1

Approach LOS A

Intersection Summary

Average Delay 8.5

Intersection Capacity Utilization 36.0% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

2: NW 195th Pl & Richmond Beach Dr 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 26 Synchro 7 -  Report

David Evans and Associates, Inc. Page 2

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 15 3 6 14 15 9

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 16 3 7 15 16 10

Pedestrians 1 1 1

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 59 16 23

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 59 16 23

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 98 100 99

cM capacity (veh/h) 937 1061 1591

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 20 22 26

Volume Left 16 0 16

Volume Right 3 15 0

cSH 956 1700 1591

Volume to Capacity 0.02 0.01 0.01

Queue Length 95th (ft) 2 0 1

Control Delay (s) 8.8 0.0 4.6

Lane LOS A A

Approach Delay (s) 8.8 0.0 4.6

Approach LOS A

Intersection Summary

Average Delay 4.3

Intersection Capacity Utilization 18.3% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

3: NW 195th Pl & 24th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 26 Synchro 7 -  Report

David Evans and Associates, Inc. Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 148 0 19 231 11 0 3 24 7 3 1

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 161 0 21 251 12 0 3 26 8 3 1

Pedestrians 1 1 4

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 267 162 459 472 163 494 466 261

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 267 162 459 472 163 494 466 261

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 99 100 99 97 98 99 100

cM capacity (veh/h) 1292 1416 501 480 880 460 484 775

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total 162 21 263 29 12

Volume Left 1 21 0 0 8

Volume Right 0 0 12 26 1

cSH 1292 1416 1700 806 484

Volume to Capacity 0.00 0.01 0.15 0.04 0.02

Queue Length 95th (ft) 0 1 0 3 2

Control Delay (s) 0.1 7.6 0.0 9.6 12.6

Lane LOS A A A B

Approach Delay (s) 0.1 0.6 9.6 12.6

Approach LOS A B

Intersection Summary

Average Delay 1.2

Intersection Capacity Utilization 27.5% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

4: NW 196th St NW & 20th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 26 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 3 204 2 85 344 200 3 12 71 140 20 5

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 3 222 2 92 374 217 3 13 77 152 22 5

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 114 113 279 404 93 179

Volume Left (vph) 3 0 92 0 3 152

Volume Right (vph) 0 2 0 217 77 5

Hadj (s) 0.05 0.02 0.20 -0.34 -0.45 0.19

Departure Headway (s) 6.3 6.3 5.9 5.4 5.8 6.2

Degree Utilization, x 0.20 0.20 0.46 0.60 0.15 0.31

Capacity (veh/h) 533 539 592 657 544 535

Control Delay (s) 9.7 9.6 12.6 15.0 9.9 12.0

Approach Delay (s) 9.6 14.0 9.9 12.0

Approach LOS A B A B

Intersection Summary

Delay 12.5

HCM Level of Service B

Intersection Capacity Utilization 53.2% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

5: NW 195th St & 15th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 26 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 23 421 0 0 607 80 0 0 0 64 0 33

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 25 458 0 0 660 87 0 0 0 70 0 36

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 661 458 873 1168 229 983 1212 374

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 661 458 873 1168 229 983 1212 374

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 97 100 100 100 100 65 100 94

cM capacity (veh/h) 923 1100 225 187 774 199 176 623

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 254 229 330 417 0 105

Volume Left 25 0 0 0 0 70

Volume Right 0 0 0 87 0 36

cSH 923 1700 1100 1700 1700 258

Volume to Capacity 0.03 0.13 0.00 0.25 0.00 0.41

Queue Length 95th (ft) 2 0 0 0 0 47

Control Delay (s) 1.1 0.0 0.0 0.0 0.0 28.2

Lane LOS A A D

Approach Delay (s) 0.6 0.0 0.0 28.2

Approach LOS A D

Intersection Summary

Average Delay 2.4

Intersection Capacity Utilization 41.0% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

6: N Richmond Beach Rd & 15th Drwy 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 26 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 2 442 39 23 641 5 56 1 28 4 0 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 480 42 25 697 5 61 1 30 4 0 1

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 242 283 373 354 92 5

Volume Left (vph) 2 0 25 0 61 4

Volume Right (vph) 0 42 0 5 30 1

Hadj (s) 0.04 -0.07 0.07 0.02 -0.03 0.07

Departure Headway (s) 5.7 5.6 5.5 5.4 6.2 6.6

Degree Utilization, x 0.38 0.44 0.57 0.53 0.16 0.01

Capacity (veh/h) 609 629 644 650 537 483

Control Delay (s) 11.0 11.6 14.2 13.3 10.4 9.7

Approach Delay (s) 11.3 13.8 10.4 9.7

Approach LOS B B B A

Intersection Summary

Delay 12.6

HCM Level of Service B

Intersection Capacity Utilization 46.3% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

7: NW 190th St & N Richmond Beach Rd 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 26 Synchro 7 -  Report

David Evans and Associates, Inc. Page 7

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 1 93 676 7 43 477

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 101 735 8 47 518

Pedestrians 2 1

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1289

pX, platoon unblocked 0.97 0.97 0.97

vC, conflicting volume 1093 374 744

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1026 282 665

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 99 85 95

cM capacity (veh/h) 211 689 887

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2

Volume Total 102 490 253 220 346

Volume Left 1 0 0 47 0

Volume Right 101 0 8 0 0

cSH 673 1700 1700 887 1700

Volume to Capacity 0.15 0.29 0.15 0.05 0.20

Queue Length 95th (ft) 13 0 0 4 0

Control Delay (s) 11.3 0.0 0.0 2.4 0.0

Lane LOS B A

Approach Delay (s) 11.3 0.0 0.9

Approach LOS B

Intersection Summary

Average Delay 1.2

Intersection Capacity Utilization 49.5% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

8: N Richmond Beach Rd & 8th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 26 Synchro 7 -  Report

David Evans and Associates, Inc. Page 8

Movement EBL EBT EBR EBR2 WBL2 WBL WBT WBR NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 29 380 24 1 29 53 564 206 6 86 176 19

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 12 12 12 11 11 10 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.96 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1702 3496 1711 3127 1711 1771

Flt Permitted 0.34 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 603 3496 1711 3127 1711 1771

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 32 413 26 1 32 58 613 224 7 93 191 21

RTOR Reduction (vph) 0 0 0 0 0 0 21 0 0 0 3 0

Lane Group Flow (vph) 32 440 0 0 0 90 816 0 0 100 209 0

Confl. Peds. (#/hr) 4 6 2 6 2 2 2

Confl. Bikes (#/hr) 3 2

Bus Blockages (#/hr) 0 0 0 0 0 0 4 0 0 0 0 0

Turn Type Perm Prot Prot Split Split

Protected Phases 2 1 1 6 4 4 4

Permitted Phases 2

Actuated Green, G (s) 58.7 58.7 11.7 75.4 21.2 21.2

Effective Green, g (s) 58.7 58.7 11.7 75.4 21.2 21.2

Actuated g/C Ratio 0.42 0.42 0.08 0.54 0.15 0.15

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.5 2.0 2.0 2.5 2.5

Lane Grp Cap (vph) 253 1466 143 1684 259 268

v/s Ratio Prot 0.13 c0.05 c0.26 0.06 c0.12

v/s Ratio Perm 0.05

v/c Ratio 0.13 0.30 0.63 0.48 0.39 0.78

Uniform Delay, d1 24.9 27.0 62.1 20.2 53.5 57.1

Progression Factor 1.00 1.00 0.87 0.68 1.00 1.00

Incremental Delay, d2 1.0 0.5 5.5 0.9 0.7 12.8

Delay (s) 26.0 27.5 59.5 14.5 54.2 69.9

Level of Service C C E B D E

Approach Delay (s) 27.4 18.9 64.9

Approach LOS C B E

Intersection Summary

HCM Average Control Delay 35.4 HCM Level of Service D

HCM Volume to Capacity ratio 0.58

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 68.8% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

8: N Richmond Beach Rd & 8th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 26 Synchro 7 -  Report
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Movement SBL SBT SBR SBR2 NEL2 NEL NER NER2

Lane Configurations

Volume (vph) 97 72 19 31 2 25 21 9

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 0.95

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 0.94 0.93

Flt Protected 0.95 1.00 0.98

Satd. Flow (prot) 1711 1651 1600

Flt Permitted 0.95 1.00 0.98

Satd. Flow (perm) 1711 1651 1600

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 105 78 21 34 2 27 23 10

RTOR Reduction (vph) 0 9 0 0 0 0 0 0

Lane Group Flow (vph) 105 124 0 0 0 62 0 0

Confl. Peds. (#/hr) 4 2 2 2 4 4 6

Confl. Bikes (#/hr) 3 3

Bus Blockages (#/hr) 0 2 0 0 0 0 0 0

Turn Type Split Split

Protected Phases 7 7 3 3

Permitted Phases

Actuated Green, G (s) 14.8 14.8 8.6

Effective Green, g (s) 14.8 14.8 8.6

Actuated g/C Ratio 0.11 0.11 0.06

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0

Lane Grp Cap (vph) 181 175 98

v/s Ratio Prot 0.06 c0.08 c0.04

v/s Ratio Perm

v/c Ratio 0.58 0.71 0.63

Uniform Delay, d1 59.6 60.5 64.2

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 3.0 10.2 9.4

Delay (s) 62.7 70.7 73.6

Level of Service E E E

Approach Delay (s) 67.2 73.6

Approach LOS E E

Intersection Summary



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 54 504 23 31 886 151 12 37 26 63 30 50

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 11 11 10 10 11 10 10 10

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00

Frt 0.99 0.98 1.00 0.94 1.00 0.91

Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 3354 3299 1638 1620 1644 1556

Flt Permitted 0.78 0.92 0.70 1.00 0.71 1.00

Satd. Flow (perm) 2616 3053 1208 1620 1233 1556

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 59 548 25 34 963 164 13 40 28 68 33 54

RTOR Reduction (vph) 0 3 0 0 14 0 0 24 0 0 0 0

Lane Group Flow (vph) 0 629 0 0 1147 0 13 44 0 68 87 0

Confl. Peds. (#/hr) 8 2 2 8 7 4 4 7

Confl. Bikes (#/hr) 2

Bus Blockages (#/hr) 0 4 0 0 4 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 51.2 51.2 8.8 8.8 8.8 8.8

Effective Green, g (s) 51.2 51.2 8.8 8.8 8.8 8.8

Actuated g/C Ratio 0.73 0.73 0.13 0.13 0.13 0.13

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1913 2233 152 204 155 196

v/s Ratio Prot 0.03 c0.06

v/s Ratio Perm 0.24 c0.38 0.01 0.06

v/c Ratio 0.33 0.51 0.09 0.21 0.44 0.44

Uniform Delay, d1 3.3 4.0 27.0 27.5 28.3 28.3

Progression Factor 2.15 0.48 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.4 0.8 0.2 0.5 2.0 1.6

Delay (s) 7.6 2.8 27.3 28.0 30.3 29.9

Level of Service A A C C C C

Approach Delay (s) 7.6 2.8 27.9 30.1

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 7.4 HCM Level of Service A

HCM Volume to Capacity ratio 0.50

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 69.9% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

10: N Richmond Beach Rd & Dayton Ave N 3/29/2016
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 447 147 97 763 320 91

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 11 11 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 1.00 0.95 0.97

Frpb, ped/bikes 0.99 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.96 1.00 1.00 0.97

Flt Protected 1.00 0.95 1.00 0.96

Satd. Flow (prot) 3267 1770 3421 3343

Flt Permitted 1.00 0.95 1.00 0.96

Satd. Flow (perm) 3267 1770 3421 3343

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 486 160 105 829 348 99

RTOR Reduction (vph) 35 0 0 0 46 0

Lane Group Flow (vph) 611 0 105 829 401 0

Confl. Peds. (#/hr) 6 6

Confl. Bikes (#/hr) 1 3

Turn Type Prot

Protected Phases 2 1 6 4

Permitted Phases

Actuated Green, G (s) 34.8 7.5 47.3 12.7

Effective Green, g (s) 34.8 7.5 47.3 12.7

Actuated g/C Ratio 0.50 0.11 0.68 0.18

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1624 190 2312 607

v/s Ratio Prot 0.19 c0.06 c0.24 c0.12

v/s Ratio Perm

v/c Ratio 0.38 0.55 0.36 0.66

Uniform Delay, d1 10.9 29.7 4.9 26.6

Progression Factor 1.08 0.86 1.58 1.00

Incremental Delay, d2 0.6 1.8 0.4 2.1

Delay (s) 12.4 27.2 8.1 28.7

Level of Service B C A C

Approach Delay (s) 12.4 10.2 28.7

Approach LOS B B C

Intersection Summary

HCM Average Control Delay 15.0 HCM Level of Service B

HCM Volume to Capacity ratio 0.43

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 47.1% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 43 459 49 18 603 39 213 226 40 75 99 36

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 12 11 11 11 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 1.00 0.98 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1711 3360 1770 3357 1711 1757 1711 1729

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1711 3360 1770 3357 1711 1757 1711 1729

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 47 499 53 20 655 42 232 246 43 82 108 39

RTOR Reduction (vph) 0 4 0 0 3 0 0 5 0 0 0 0

Lane Group Flow (vph) 47 548 0 20 694 0 232 284 0 82 147 0

Confl. Peds. (#/hr) 2 4 4 2 1 1

Confl. Bikes (#/hr) 3 1

Bus Blockages (#/hr) 0 0 0 0 4 0 0 0 0 0 0 0

Turn Type Prot Prot Split Split

Protected Phases 1 6 5 2 3 3 4 4

Permitted Phases

Actuated Green, G (s) 7.2 73.6 3.0 69.4 27.1 27.1 16.3 16.3

Effective Green, g (s) 7.2 73.6 3.0 69.4 27.1 27.1 16.3 16.3

Actuated g/C Ratio 0.05 0.53 0.02 0.50 0.19 0.19 0.12 0.12

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.0 2.5 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 88 1766 38 1664 331 340 199 201

v/s Ratio Prot c0.03 c0.16 0.01 c0.21 0.14 c0.16 0.05 c0.09

v/s Ratio Perm

v/c Ratio 0.53 0.31 0.53 0.42 0.70 0.84 0.41 0.73

Uniform Delay, d1 64.8 18.8 67.8 22.4 52.7 54.3 57.4 59.7

Progression Factor 0.99 0.91 1.18 0.48 1.11 1.11 1.00 1.00

Incremental Delay, d2 4.5 0.4 9.5 0.8 5.3 15.1 0.5 11.2

Delay (s) 68.9 17.6 89.3 11.6 63.9 75.6 57.9 70.9

Level of Service E B F B E E E E

Approach Delay (s) 21.6 13.8 70.4 66.2

Approach LOS C B E E

Intersection Summary

HCM Average Control Delay 36.1 HCM Level of Service D

HCM Volume to Capacity ratio 0.58

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 25.0

Intersection Capacity Utilization 58.0% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 11 2 0 100 4 15 1 379 72 17 172 2

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 12 2 0 109 4 16 1 412 78 18 187 2

Pedestrians 2 1 1 1

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 0 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 700 720 191 681 682 453 191 491

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 700 720 191 681 682 453 191 491

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 96 99 100 69 99 97 100 98

cM capacity (veh/h) 335 346 849 356 364 606 1380 1071

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 14 129 491 208

Volume Left 12 109 1 18

Volume Right 0 16 78 2

cSH 337 376 1380 1071

Volume to Capacity 0.04 0.34 0.00 0.02

Queue Length 95th (ft) 3 38 0 1

Control Delay (s) 16.2 19.5 0.0 0.9

Lane LOS C C A A

Approach Delay (s) 16.2 19.5 0.0 0.9

Approach LOS C C

Intersection Summary

Average Delay 3.5

Intersection Capacity Utilization 38.4% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 5 63 132 449 337 7

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 5 68 143 488 366 8

Pedestrians 2 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1149 372 376

vC1, stage 1 conf vol 372

vC2, stage 2 conf vol 777

vCu, unblocked vol 1149 372 376

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s) 5.4

tF (s) 3.5 3.3 2.2

p0 queue free % 99 90 88

cM capacity (veh/h) 367 673 1181

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 74 632 374

Volume Left 5 143 0

Volume Right 68 0 8

cSH 634 1181 1700

Volume to Capacity 0.12 0.12 0.22

Queue Length 95th (ft) 10 10 0

Control Delay (s) 11.4 3.0 0.0

Lane LOS B A

Approach Delay (s) 11.4 3.0 0.0

Approach LOS B

Intersection Summary

Average Delay 2.6

Intersection Capacity Utilization 63.3% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 2 326 69 54 399 37 159 16 33 14 3 6

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 354 75 59 434 40 173 17 36 15 3 7

Pedestrians 1 1 2

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 476 430 956 990 394 977 1008 456

vC1, stage 1 conf vol 397 397 573 573

vC2, stage 2 conf vol 559 593 404 435

vCu, unblocked vol 476 430 956 990 394 977 1008 456

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s) 6.1 5.5 6.1 5.5

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 95 59 96 95 96 99 99

cM capacity (veh/h) 1084 1128 417 409 654 386 397 604

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 2 429 59 474 226 25

Volume Left 2 0 59 0 173 15

Volume Right 0 75 0 40 36 7

cSH 1084 1700 1128 1700 441 428

Volume to Capacity 0.00 0.25 0.05 0.28 0.51 0.06

Queue Length 95th (ft) 0 0 4 0 71 5

Control Delay (s) 8.3 0.0 8.4 0.0 21.4 13.9

Lane LOS A A C B

Approach Delay (s) 0.0 0.9 21.4 13.9

Approach LOS C B

Intersection Summary

Average Delay 4.7

Intersection Capacity Utilization 51.9% ICU Level of Service A

Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 361 48 125 505 116 309

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 392 52 136 549 126 336

Pedestrians 2 6

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 1

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 1257

pX, platoon unblocked 0.86

vC, conflicting volume 451 1247 424

vC1, stage 1 conf vol 424

vC2, stage 2 conf vol 823

vCu, unblocked vol 451 1206 424

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s) 5.4

tF (s) 2.2 3.5 3.3

p0 queue free % 88 62 46

cM capacity (veh/h) 1104 334 627

Direction, Lane # EB 1 WB 1 WB 2 NB 1

Volume Total 445 136 549 462

Volume Left 0 136 0 126

Volume Right 52 0 0 336

cSH 1700 1104 1700 506

Volume to Capacity 0.26 0.12 0.32 0.91

Queue Length 95th (ft) 0 10 0 268

Control Delay (s) 0.0 8.7 0.0 50.2

Lane LOS A F

Approach Delay (s) 0.0 1.7 50.2

Approach LOS F

Intersection Summary

Average Delay 15.3

Intersection Capacity Utilization 64.4% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 8 30 52 246 78 13

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 9 33 57 267 85 14

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 325 241 191

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 325 241 191

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 99 89 98

cM capacity (veh/h) 1234 741 850

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 41 324 99

Volume Left 9 0 85

Volume Right 0 267 14

cSH 1234 1700 755

Volume to Capacity 0.01 0.19 0.13

Queue Length 95th (ft) 1 0 11

Control Delay (s) 1.7 0.0 10.5

Lane LOS A B

Approach Delay (s) 1.7 0.0 10.5

Approach LOS B

Intersection Summary

Average Delay 2.4

Intersection Capacity Utilization 29.8% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

17: St Luke Pl N & Dayton Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 26 Synchro 7 -  Report
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 26 37 87 348 200 19

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 28 40 95 378 217 21

Pedestrians 4

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 799 228 217

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 799 228 217

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 91 95 93

cM capacity (veh/h) 329 812 1352

Direction, Lane # EB 1 EB 2 NB 1 SB 1

Volume Total 28 40 473 238

Volume Left 28 0 95 0

Volume Right 0 40 0 21

cSH 329 812 1352 1700

Volume to Capacity 0.09 0.05 0.07 0.14

Queue Length 95th (ft) 7 4 6 0

Control Delay (s) 17.0 9.7 2.1 0.0

Lane LOS C A A

Approach Delay (s) 12.7 2.1 0.0

Approach LOS B

Intersection Summary

Average Delay 2.4

Intersection Capacity Utilization 48.1% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 1 0 155 2 210 0 258 139 54 128 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 11 12 12 12 12 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 0.98 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 0.85 1.00

Flt Protected 1.00 0.95 1.00 1.00 1.00 0.99

Satd. Flow (prot) 1863 1707 1544 1863 1548 1831

Flt Permitted 1.00 0.76 1.00 1.00 1.00 0.60

Satd. Flow (perm) 1863 1361 1544 1863 1548 1114

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 1 0 168 2 228 0 280 151 59 139 1

RTOR Reduction (vph) 0 0 0 0 82 0 0 0 118 0 0 0

Lane Group Flow (vph) 0 1 0 168 148 0 0 280 33 0 199 0

Confl. Peds. (#/hr) 3 1 1 3 6 7 7 6

Confl. Bikes (#/hr) 1 1

Turn Type Perm Perm Perm Perm Perm

Protected Phases 2 2 5 5

Permitted Phases 2 2 5 5 5

Actuated Green, G (s) 44.7 44.7 44.7 15.3 15.3 15.3

Effective Green, g (s) 44.7 44.7 44.7 15.3 15.3 15.3

Actuated g/C Ratio 0.64 0.64 0.64 0.22 0.22 0.22

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1190 869 986 407 338 243

v/s Ratio Prot 0.00 0.10 0.15

v/s Ratio Perm c0.12 0.02 c0.18

v/c Ratio 0.00 0.19 0.15 0.69 0.10 0.82

Uniform Delay, d1 4.6 5.2 5.1 25.2 21.8 26.0

Progression Factor 1.00 0.71 2.06 1.00 1.00 1.11

Incremental Delay, d2 0.0 0.5 0.3 3.8 0.0 17.2

Delay (s) 4.6 4.1 10.7 29.0 21.9 46.0

Level of Service A A B C C D

Approach Delay (s) 4.6 7.9 26.5 46.0

Approach LOS A A C D

Intersection Summary

HCM Average Control Delay 23.1 HCM Level of Service C

HCM Volume to Capacity ratio 0.35

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 51.8% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 64 710 59 149 871 307 68 321 223 155 197 27

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 11 12 11 12 11 10 11 12 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 0.91 0.91

Frpb, ped/bikes 1.00 1.00 1.00 0.98 1.00 1.00 0.96 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.96 1.00 1.00 0.85 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 0.99

Satd. Flow (prot) 1770 3372 1770 3214 1711 1739 1473 1610 3198

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 0.99

Satd. Flow (perm) 1770 3372 1770 3214 1711 1739 1473 1610 3198

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 70 772 64 162 947 334 74 349 242 168 214 29

RTOR Reduction (vph) 0 4 0 0 23 0 0 0 162 0 6 0

Lane Group Flow (vph) 70 832 0 162 1258 0 74 349 80 134 271 0

Confl. Peds. (#/hr) 21 14 14 21 6 13 13 6

Turn Type Prot Prot Split Perm Split

Protected Phases 5 2 1 6 4 4 3 3

Permitted Phases 4

Actuated Green, G (s) 7.0 57.7 15.8 66.5 29.8 29.8 29.8 16.7 16.7

Effective Green, g (s) 7.0 57.7 15.8 66.5 29.8 29.8 29.8 16.7 16.7

Actuated g/C Ratio 0.05 0.41 0.11 0.48 0.21 0.21 0.21 0.12 0.12

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 89 1390 200 1527 364 370 314 192 381

v/s Ratio Prot 0.04 c0.25 0.09 c0.39 0.04 c0.20 0.08 c0.08

v/s Ratio Perm 0.05

v/c Ratio 0.79 0.60 0.81 0.82 0.20 0.94 0.25 0.70 0.71

Uniform Delay, d1 65.8 32.1 60.6 31.7 45.3 54.3 45.9 59.2 59.3

Progression Factor 0.70 0.52 1.23 0.33 1.00 1.00 1.00 0.95 0.95

Incremental Delay, d2 32.3 1.8 2.2 0.5 0.1 32.0 0.2 8.0 4.8

Delay (s) 78.5 18.5 76.9 11.1 45.4 86.3 46.0 64.2 61.0

Level of Service E B E B D F D E E

Approach Delay (s) 23.2 18.4 67.1 62.0

Approach LOS C B E E

Intersection Summary

HCM Average Control Delay 34.4 HCM Level of Service C

HCM Volume to Capacity ratio 0.80

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 81.8% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 56 29 17 13 28 11 25 462 6 7 245 20

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 61 32 18 14 30 12 27 502 7 8 266 22

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 111 57 536 296

Volume Left (vph) 61 14 27 8

Volume Right (vph) 18 12 7 22

Hadj (s) 0.04 -0.04 0.04 0.00

Departure Headway (s) 6.1 6.2 4.9 5.1

Degree Utilization, x 0.19 0.10 0.73 0.42

Capacity (veh/h) 522 504 718 668

Control Delay (s) 10.5 9.8 19.7 11.8

Approach Delay (s) 10.5 9.8 19.7 11.8

Approach LOS B A C B

Intersection Summary

Delay 15.8

HCM Level of Service C

Intersection Capacity Utilization 54.4% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 37 203 272 272 93 23

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 40 221 296 296 101 25

Pedestrians 1 12

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1014 115 127

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1014 115 127

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 81 76 80

cM capacity (veh/h) 209 937 1458

Direction, Lane # EB 1 EB 2 NB 1 SB 1

Volume Total 40 221 591 126

Volume Left 40 0 296 0

Volume Right 0 221 0 25

cSH 209 937 1458 1700

Volume to Capacity 0.19 0.24 0.20 0.07

Queue Length 95th (ft) 17 23 19 0

Control Delay (s) 26.3 10.0 5.0 0.0

Lane LOS D B A

Approach Delay (s) 12.5 5.0 0.0

Approach LOS B

Intersection Summary

Average Delay 6.4

Intersection Capacity Utilization 46.0% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 24 36 3 21 38 166 8 353 31 152 141 16

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 26 39 3 23 41 180 9 384 34 165 153 17

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 68 64 180 426 336

Volume Left (vph) 26 23 0 9 165

Volume Right (vph) 3 0 180 34 17

Hadj (s) 0.08 0.21 -0.67 -0.01 0.10

Departure Headway (s) 6.8 6.9 6.0 5.4 5.6

Degree Utilization, x 0.13 0.12 0.30 0.64 0.53

Capacity (veh/h) 439 470 538 637 607

Control Delay (s) 10.8 9.7 10.4 17.5 14.7

Approach Delay (s) 10.8 10.2 17.5 14.7

Approach LOS B B C B

Intersection Summary

Delay 14.5

HCM Level of Service B

Intersection Capacity Utilization 58.2% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 19 161 2 22 142 62 9 449 53 53 231 15

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 11 11 11 12 11 11 12 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.98 1.00 1.00

Flpb, ped/bikes 0.99 1.00 0.97 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.95 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1755 1858 1652 1702 1767 1801 1507 1768 1782

Flt Permitted 0.48 1.00 0.58 1.00 0.59 1.00 1.00 0.45 1.00

Satd. Flow (perm) 880 1858 1016 1702 1106 1801 1507 836 1782

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 21 175 2 24 154 67 10 488 58 58 251 16

RTOR Reduction (vph) 0 1 0 0 26 0 0 0 19 0 2 0

Lane Group Flow (vph) 21 176 0 24 195 0 10 488 39 58 265 0

Confl. Peds. (#/hr) 6 22 22 6 1 2 2 1

Confl. Bikes (#/hr) 2 2

Turn Type Perm Perm Perm Perm Perm

Protected Phases 4 4 2 2

Permitted Phases 4 4 2 2 2

Actuated Green, G (s) 12.9 12.9 12.9 12.9 47.1 47.1 47.1 47.1 47.1

Effective Green, g (s) 12.9 12.9 12.9 12.9 47.1 47.1 47.1 47.1 47.1

Actuated g/C Ratio 0.18 0.18 0.18 0.18 0.67 0.67 0.67 0.67 0.67

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 162 342 187 314 744 1212 1014 563 1199

v/s Ratio Prot 0.09 c0.11 c0.27 0.15

v/s Ratio Perm 0.02 0.02 0.01 0.03 0.07

v/c Ratio 0.13 0.52 0.13 0.62 0.01 0.40 0.04 0.10 0.22

Uniform Delay, d1 23.9 25.7 23.9 26.3 3.8 5.1 3.8 4.0 4.4

Progression Factor 1.00 1.00 1.24 1.38 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.5 0.1 2.5 0.0 1.0 0.1 0.4 0.4

Delay (s) 24.0 26.3 29.7 38.7 3.8 6.1 3.9 4.4 4.8

Level of Service C C C D A A A A A

Approach Delay (s) 26.0 37.8 5.9 4.7

Approach LOS C D A A

Intersection Summary

HCM Average Control Delay 14.5 HCM Level of Service B

HCM Volume to Capacity ratio 0.45

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 58.6% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 1 232 35 153 181 36 40 16 652 24 298 69

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00 1.00 0.95 0.95 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.86 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 1676 1400 1513 1586 1393 1589 1365 1354 1593 3185 1392

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.54 1.00 1.00 0.44 1.00 1.00

Satd. Flow (perm) 1593 1676 1400 1513 1586 1393 907 1365 1354 744 3185 1392

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 1 252 38 166 197 39 43 17 709 26 324 75

RTOR Reduction (vph) 0 0 15 0 0 0 0 162 169 0 0 35

Lane Group Flow (vph) 1 252 23 149 214 39 43 202 193 26 324 40

Confl. Peds. (#/hr) 5 3 3 5 1 1

Turn Type Split Perm Split Free Perm Prot Perm Perm

Protected Phases 8 8 7 7 2 2 6

Permitted Phases 8 Free 2 6 6

Actuated Green, G (s) 27.0 27.0 27.0 23.3 23.3 140.0 74.7 74.7 74.7 74.7 74.7 74.7

Effective Green, g (s) 27.0 27.0 27.0 23.3 23.3 140.0 74.7 74.7 74.7 74.7 74.7 74.7

Actuated g/C Ratio 0.19 0.19 0.19 0.17 0.17 1.00 0.53 0.53 0.53 0.53 0.53 0.53

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.5 3.5 3.5 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 307 323 270 252 264 1393 484 728 722 397 1699 743

v/s Ratio Prot 0.00 c0.15 0.10 c0.13 c0.15 0.14 0.10

v/s Ratio Perm 0.02 0.03 0.05 0.03 0.03

v/c Ratio 0.00 0.78 0.09 0.59 0.81 0.03 0.09 0.28 0.27 0.07 0.19 0.05

Uniform Delay, d1 45.6 53.7 46.4 53.9 56.2 0.0 16.0 17.9 17.8 15.8 17.0 15.7

Progression Factor 1.00 1.00 1.00 0.36 0.37 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 11.9 0.2 2.2 14.5 0.0 0.4 0.9 0.9 0.3 0.2 0.1

Delay (s) 45.6 65.5 46.5 21.6 35.4 0.0 16.3 18.8 18.7 16.1 17.2 15.8

Level of Service D E D C D A B B B B B B

Approach Delay (s) 63.0 26.9 18.6 16.9

Approach LOS E C B B

Intersection Summary

HCM Average Control Delay 26.8 HCM Level of Service C

HCM Volume to Capacity ratio 0.49

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 63.7% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 354 127 5 229 97 89 6 976 200 130 613 201

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.98 1.00 0.99 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.97 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1769 1850 1742 1863 1556 1769 3424 1770 3384

Flt Permitted 0.37 1.00 0.67 1.00 1.00 0.29 1.00 0.09 1.00

Satd. Flow (perm) 681 1850 1221 1863 1556 544 3424 176 3384

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 385 138 5 249 105 97 7 1061 217 141 666 218

RTOR Reduction (vph) 0 1 0 0 0 88 0 11 0 0 20 0

Lane Group Flow (vph) 385 142 0 249 105 9 7 1267 0 141 864 0

Confl. Peds. (#/hr) 1 11 11 1 2 12 12 2

Confl. Bikes (#/hr) 2 1 1

Turn Type pm+pt pm+pt Perm pm+pt pm+pt

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 8 2 6

Actuated Green, G (s) 46.8 23.5 32.1 12.8 12.8 70.8 70.0 85.2 80.4

Effective Green, g (s) 46.8 23.5 32.1 12.8 12.8 70.8 70.0 85.2 80.4

Actuated g/C Ratio 0.33 0.17 0.23 0.09 0.09 0.51 0.50 0.61 0.57

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 461 311 352 170 142 282 1712 235 1943

v/s Ratio Prot c0.18 0.08 0.10 0.06 0.00 c0.37 c0.05 0.26

v/s Ratio Perm c0.10 0.06 0.01 0.01 0.32

v/c Ratio 0.84 0.46 0.71 0.62 0.06 0.02 0.74 0.60 0.44

Uniform Delay, d1 40.0 52.5 48.5 61.2 58.1 17.3 27.8 21.2 17.0

Progression Factor 1.00 1.00 0.24 0.54 1.55 1.00 1.00 1.00 1.00

Incremental Delay, d2 12.3 1.1 4.9 5.0 0.1 0.0 2.9 4.1 0.7

Delay (s) 52.3 53.6 16.5 38.2 90.1 17.4 30.7 25.3 17.8

Level of Service D D B D F B C C B

Approach Delay (s) 52.7 37.4 30.6 18.8

Approach LOS D D C B

Intersection Summary

HCM Average Control Delay 31.4 HCM Level of Service C

HCM Volume to Capacity ratio 0.76

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 79.1% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 354 803 110 5 756 295 330 487 488 25 39 88

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.1 5.5 5.5 5.5 5.1 5.1 5.5 5.1 5.1 5.5

Lane Util. Factor 1.00 0.95 1.00 0.95 0.91 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.96 0.99 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 0.96 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 1.00 0.95 0.99 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3539 1521 3371 1610 3370 1583 1770 1863 1583

Flt Permitted 0.08 1.00 1.00 0.95 0.95 0.99 1.00 0.95 1.00 1.00

Satd. Flow (perm) 147 3539 1521 3207 1610 3370 1583 1770 1863 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 385 873 120 5 822 321 359 529 530 27 42 96

RTOR Reduction (vph) 0 0 33 0 30 0 0 0 194 0 0 58

Lane Group Flow (vph) 385 873 87 0 1118 0 287 601 336 27 42 38

Confl. Peds. (#/hr) 6 8 8 6

Confl. Bikes (#/hr) 1

Turn Type pm+pt Perm Perm Split custom Split custom

Protected Phases 5 2 6 4 4 3 3

Permitted Phases 2 2 6 2 6

Actuated Green, G (s) 82.7 82.7 82.7 52.2 27.6 27.6 82.7 4.3 4.3 52.2

Effective Green, g (s) 82.7 82.7 82.7 52.2 27.6 27.6 82.7 4.3 4.3 52.2

Actuated g/C Ratio 0.63 0.63 0.63 0.40 0.21 0.21 0.63 0.03 0.03 0.40

Clearance Time (s) 5.1 5.5 5.5 5.5 5.1 5.1 5.5 5.1 5.1 5.5

Vehicle Extension (s) 3.0 3.5 3.5 3.5 3.0 3.0 3.5 3.0 3.0 3.5

Lane Grp Cap (vph) 410 2246 965 1285 341 714 1005 58 61 634

v/s Ratio Prot c0.18 0.25 0.18 c0.18 0.02 c0.02

v/s Ratio Perm c0.41 0.06 0.35 0.21 0.02

v/c Ratio 0.94 0.39 0.09 0.87 0.84 0.84 0.33 0.47 0.69 0.06

Uniform Delay, d1 40.1 11.5 9.2 35.9 49.3 49.3 11.0 61.9 62.3 24.0

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 29.1 0.1 0.0 6.8 16.9 8.9 0.2 5.8 27.7 0.0

Delay (s) 69.2 11.7 9.3 42.8 66.1 58.1 11.3 67.7 90.0 24.0

Level of Service E B A D E E B E F C

Approach Delay (s) 27.5 42.8 42.2 48.0

Approach LOS C D D D

Intersection Summary

HCM Average Control Delay 37.7 HCM Level of Service D

HCM Volume to Capacity ratio 0.88

Actuated Cycle Length (s) 130.3 Sum of lost time (s) 15.3

Intersection Capacity Utilization 87.0% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Sign Control Stop Stop Stop

Volume (vph) 3 44 60 43 30 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 3 48 65 47 33 1

Direction, Lane # EB 1 NB 1 SB 1

Volume Total (vph) 51 112 34

Volume Left (vph) 3 65 0

Volume Right (vph) 48 0 1

Hadj (s) -0.51 0.15 0.01

Departure Headway (s) 3.7 4.2 4.1

Degree Utilization, x 0.05 0.13 0.04

Capacity (veh/h) 931 839 853

Control Delay (s) 6.9 7.8 7.3

Approach Delay (s) 6.9 7.8 7.3

Approach LOS A A A

Intersection Summary

Delay 7.5

HCM Level of Service A

Intersection Capacity Utilization 22.3% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 4 3 0 1 6 51 0 23 0 50 37 10

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 4 3 0 1 7 55 0 25 0 54 40 11

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 8 63 25 105

Volume Left (vph) 4 1 0 54

Volume Right (vph) 0 55 0 11

Hadj (s) 0.15 -0.49 0.03 0.08

Departure Headway (s) 4.4 3.7 4.2 4.1

Degree Utilization, x 0.01 0.06 0.03 0.12

Capacity (veh/h) 788 936 832 851

Control Delay (s) 7.4 7.0 7.3 7.7

Approach Delay (s) 7.4 7.0 7.3 7.7

Approach LOS A A A A

Intersection Summary

Delay 7.4

HCM Level of Service A

Intersection Capacity Utilization 23.8% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 0 2 8 0 40 1 92 10 25 60 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 0 2 9 0 43 1 100 11 27 65 0

Pedestrians 1 1

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 272 233 66 230 227 106 65 111

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 272 233 66 230 227 106 65 111

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 100 100 99 100 95 100 98

cM capacity (veh/h) 640 655 997 712 659 947 1537 1479

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 3 52 112 92

Volume Left 1 9 1 27

Volume Right 2 43 11 0

cSH 840 898 1537 1479

Volume to Capacity 0.00 0.06 0.00 0.02

Queue Length 95th (ft) 0 5 0 1

Control Delay (s) 9.3 9.3 0.1 2.3

Lane LOS A A A A

Approach Delay (s) 9.3 9.3 0.1 2.3

Approach LOS A A

Intersection Summary

Average Delay 2.8

Intersection Capacity Utilization 21.5% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 318 14 7 18 4 13 57 417 16 13 290 158

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 5.0 5.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 0.99 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.95 1.00 0.99 1.00 0.95

Flt Protected 0.96 0.97 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1769 1715 1756 3516 1770 3324

Flt Permitted 0.73 0.80 0.47 1.00 0.95 1.00

Satd. Flow (perm) 1354 1406 877 3516 1770 3324

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 346 15 8 20 4 14 62 453 17 14 315 172

RTOR Reduction (vph) 0 1 0 0 9 0 0 2 0 0 38 0

Lane Group Flow (vph) 0 368 0 0 29 0 62 468 0 14 449 0

Confl. Peds. (#/hr) 1 3 3 1 3 2 2 3

Confl. Bikes (#/hr) 1

Turn Type Perm Perm Perm Prot

Protected Phases 8 8 6 5 5 6

Permitted Phases 8 8 6

Actuated Green, G (s) 48.2 48.2 66.1 66.1 12.7 82.8

Effective Green, g (s) 48.2 48.2 66.1 66.1 12.7 82.8

Actuated g/C Ratio 0.34 0.34 0.47 0.47 0.09 0.59

Clearance Time (s) 4.0 4.0 5.0 5.0 4.0

Vehicle Extension (s) 3.5 3.5 2.5 2.5 2.0

Lane Grp Cap (vph) 466 484 414 1660 161 1966

v/s Ratio Prot c0.13 0.01 c0.14

v/s Ratio Perm c0.27 0.02 0.07

v/c Ratio 0.79 0.06 0.15 0.28 0.09 0.23

Uniform Delay, d1 41.4 30.7 21.0 22.5 58.3 13.5

Progression Factor 1.00 1.00 0.74 0.72 1.66 0.23

Incremental Delay, d2 9.1 0.1 0.8 0.4 0.1 0.0

Delay (s) 50.5 30.8 16.2 16.7 96.8 3.1

Level of Service D C B B F A

Approach Delay (s) 50.5 30.8 16.6 5.7

Approach LOS D C B A

Intersection Summary

HCM Average Control Delay 21.9 HCM Level of Service C

HCM Volume to Capacity ratio 0.47

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 13.0

Intersection Capacity Utilization 53.7% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 3 5 102 5 7 9 116 71 8 49 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 3 5 111 5 8 10 126 77 9 53 0

Pedestrians 2 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 131

pX, platoon unblocked 0.97 0.97 0.97 0.97 0.97 0.97

vC, conflicting volume 267 293 55 264 255 167 53 203

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 228 255 55 224 215 124 53 162

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 99 99 84 99 99 99 99

cM capacity (veh/h) 687 621 1010 694 653 897 1552 1373

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 9 124 213 62

Volume Left 0 111 10 9

Volume Right 5 8 77 0

cSH 818 702 1552 1373

Volume to Capacity 0.01 0.18 0.01 0.01

Queue Length 95th (ft) 1 16 0 0

Control Delay (s) 9.5 11.2 0.4 1.1

Lane LOS A B A A

Approach Delay (s) 9.5 11.2 0.4 1.1

Approach LOS A B

Intersection Summary

Average Delay 4.0

Intersection Capacity Utilization 31.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 14 3 7 21 17 17 14 88 12 27 87 48

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 15 3 8 23 18 18 15 96 13 29 95 52

Pedestrians 4 3 1

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 344 325 126 325 345 105 151 112

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 344 325 126 325 345 105 151 112

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 97 99 99 96 97 98 99 98

cM capacity (veh/h) 566 571 921 601 557 947 1426 1474

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 26 60 124 176

Volume Left 15 23 15 29

Volume Right 8 18 13 52

cSH 638 659 1426 1474

Volume to Capacity 0.04 0.09 0.01 0.02

Queue Length 95th (ft) 3 7 1 2

Control Delay (s) 10.9 11.0 1.0 1.4

Lane LOS B B A A

Approach Delay (s) 10.9 11.0 1.0 1.4

Approach LOS B B

Intersection Summary

Average Delay 3.4

Intersection Capacity Utilization 23.8% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 128 712 4 4 989 95 4 1 1 43 1 131

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.6 4.6 4.6 4.6 5.5 5.5 5.5

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.99 0.98 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.97 0.95 1.00

Satd. Flow (prot) 1769 3536 1768 3485 1759 1770 1561

Flt Permitted 0.16 1.00 0.30 1.00 0.90 0.75 1.00

Satd. Flow (perm) 296 3536 556 3485 1639 1404 1561

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 139 774 4 4 1075 103 4 1 1 47 1 142

RTOR Reduction (vph) 0 0 0 0 8 0 0 1 0 0 91 0

Lane Group Flow (vph) 139 778 0 4 1170 0 0 5 0 47 52 0

Confl. Peds. (#/hr) 2 1 1 2 2 2

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 79.9 79.9 79.9 79.9 50.0 50.0 50.0

Effective Green, g (s) 79.9 79.9 79.9 79.9 50.0 50.0 50.0

Actuated g/C Ratio 0.57 0.57 0.57 0.57 0.36 0.36 0.36

Clearance Time (s) 4.6 4.6 4.6 4.6 5.5 5.5 5.5

Vehicle Extension (s) 3.5 3.5 3.5 3.5 4.0 4.0 4.0

Lane Grp Cap (vph) 169 2018 317 1989 585 501 558

v/s Ratio Prot 0.22 0.34 0.03

v/s Ratio Perm c0.47 0.01 0.00 c0.03

v/c Ratio 0.82 0.39 0.01 0.59 0.01 0.09 0.09

Uniform Delay, d1 24.3 16.5 13.0 19.4 29.0 29.9 29.9

Progression Factor 1.14 0.95 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 18.0 0.1 0.0 0.5 0.0 0.4 0.3

Delay (s) 45.6 15.8 13.0 19.9 29.1 30.3 30.2

Level of Service D B B B C C C

Approach Delay (s) 20.3 19.9 29.1 30.3

Approach LOS C B C C

Intersection Summary

HCM Average Control Delay 20.9 HCM Level of Service C

HCM Volume to Capacity ratio 0.54

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.1

Intersection Capacity Utilization 69.7% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 71 558 184 128 714 228 200 477 106 177 325 45

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.96 1.00 0.96 1.00 0.97 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 3393 1770 3392 1770 3431 1770 3466

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1770 3393 1770 3392 1770 3431 1770 3466

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 77 607 200 139 776 248 217 518 115 192 353 49

RTOR Reduction (vph) 0 46 0 0 43 0 0 27 0 0 15 0

Lane Group Flow (vph) 77 761 0 139 981 0 217 606 0 192 387 0

Confl. Peds. (#/hr) 8 4 4 8 6 5 5 6

Turn Type Prot Prot Prot Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases

Actuated Green, G (s) 3.5 19.9 7.4 23.8 10.7 17.0 9.7 16.0

Effective Green, g (s) 3.5 19.9 7.4 23.8 10.7 17.0 9.7 16.0

Actuated g/C Ratio 0.05 0.28 0.11 0.34 0.15 0.24 0.14 0.23

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 89 965 187 1153 271 833 245 792

v/s Ratio Prot 0.04 0.22 c0.08 c0.29 c0.12 c0.18 0.11 0.11

v/s Ratio Perm

v/c Ratio 0.87 0.79 0.74 0.85 0.80 0.73 0.78 0.49

Uniform Delay, d1 33.0 23.1 30.4 21.5 28.6 24.4 29.1 23.4

Progression Factor 1.00 1.00 1.57 0.85 1.08 0.92 1.00 1.00

Incremental Delay, d2 53.5 4.3 13.7 5.7 15.5 5.5 15.0 2.1

Delay (s) 86.5 27.5 61.5 24.1 46.3 28.0 44.2 25.6

Level of Service F C E C D C D C

Approach Delay (s) 32.6 28.5 32.6 31.6

Approach LOS C C C C

Intersection Summary

HCM Average Control Delay 31.1 HCM Level of Service C

HCM Volume to Capacity ratio 0.77

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 71.0% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 0 0 777 0 0 0 0 0 635 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3

Lane Util. Factor 0.95 0.95

Frt 1.00 1.00

Flt Protected 1.00 1.00

Satd. Flow (prot) 3539 3539

Flt Permitted 1.00 1.00

Satd. Flow (perm) 3539 3539

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 0 0 0 845 0 0 0 0 0 690 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 0 0 0 845 0 0 0 0 0 690 0

Turn Type

Protected Phases 6 4

Permitted Phases

Actuated Green, G (s) 92.8 36.6

Effective Green, g (s) 92.8 36.6

Actuated g/C Ratio 0.66 0.26

Clearance Time (s) 5.3 5.3

Vehicle Extension (s) 5.0 5.0

Lane Grp Cap (vph) 2346 925

v/s Ratio Prot c0.24 c0.19

v/s Ratio Perm

v/c Ratio 0.36 0.75

Uniform Delay, d1 10.5 47.4

Progression Factor 0.74 1.00

Incremental Delay, d2 0.4 4.0

Delay (s) 8.1 51.4

Level of Service A D

Approach Delay (s) 0.0 8.1 0.0 51.4

Approach LOS A A A D

Intersection Summary

HCM Average Control Delay 27.6 HCM Level of Service C

HCM Volume to Capacity ratio 0.47

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.6

Intersection Capacity Utilization 36.5% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 0 750 0 0 631 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3

Lane Util. Factor 0.95 0.97

Frt 1.00 1.00

Flt Protected 1.00 0.95

Satd. Flow (prot) 3539 3433

Flt Permitted 1.00 0.95

Satd. Flow (perm) 3539 3433

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 815 0 0 686 0

RTOR Reduction (vph) 0 0 0 0 222 0

Lane Group Flow (vph) 0 815 0 0 464 0

Turn Type

Protected Phases 2 4

Permitted Phases

Actuated Green, G (s) 102.2 27.2

Effective Green, g (s) 102.2 27.2

Actuated g/C Ratio 0.73 0.19

Clearance Time (s) 5.3 5.3

Vehicle Extension (s) 5.0 5.0

Lane Grp Cap (vph) 2583 667

v/s Ratio Prot c0.23 c0.14

v/s Ratio Perm

v/c Ratio 0.32 0.70

Uniform Delay, d1 6.6 52.6

Progression Factor 1.84 0.06

Incremental Delay, d2 0.3 3.6

Delay (s) 12.5 6.6

Level of Service B A

Approach Delay (s) 12.5 0.0 6.6

Approach LOS B A A

Intersection Summary

HCM Average Control Delay 9.8 HCM Level of Service A

HCM Volume to Capacity ratio 0.40

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.6

Intersection Capacity Utilization 47.9% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 59 1447 69 152 1775 146 116 181 187 119 91 45

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.6 5.3 4.6 5.3 4.6 5.0 5.0 4.6 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3515 1770 3492 1770 1803 1552 1770 1863 1558

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3515 1770 3492 1770 1803 1552 1770 1863 1558

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 64 1573 75 165 1929 159 126 197 203 129 99 49

RTOR Reduction (vph) 0 2 0 0 4 0 0 0 102 0 0 42

Lane Group Flow (vph) 64 1646 0 165 2084 0 126 197 101 129 99 7

Confl. Peds. (#/hr) 2 3 3 2

Confl. Bikes (#/hr) 7 3 1

Bus Blockages (#/hr) 0 0 0 0 0 0 0 8 0 0 0 0

Turn Type Prot Prot Prot Perm Prot Perm

Protected Phases 5 2 1 6 3 8 7 4

Permitted Phases 8 4

Actuated Green, G (s) 12.6 68.0 20.0 75.4 11.3 23.1 23.1 9.4 21.2 21.2

Effective Green, g (s) 12.6 68.0 20.0 75.4 11.3 23.1 23.1 9.4 21.2 21.2

Actuated g/C Ratio 0.09 0.49 0.14 0.54 0.08 0.17 0.17 0.07 0.15 0.15

Clearance Time (s) 4.6 5.3 4.6 5.3 4.6 5.0 5.0 4.6 5.0 5.0

Vehicle Extension (s) 2.5 5.0 2.5 5.0 2.5 5.0 5.0 3.0 5.0 5.0

Lane Grp Cap (vph) 159 1707 253 1881 143 297 256 119 282 236

v/s Ratio Prot 0.04 0.47 c0.09 c0.60 0.07 c0.11 c0.07 0.05

v/s Ratio Perm 0.07 0.00

v/c Ratio 0.40 0.96 0.65 1.11 0.88 0.66 0.40 1.08 0.35 0.03

Uniform Delay, d1 60.1 34.8 56.7 32.3 63.7 54.8 52.2 65.3 53.2 50.6

Progression Factor 1.23 0.46 1.09 0.91 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.2 14.4 5.0 56.5 42.0 7.2 2.1 106.9 1.6 0.1

Delay (s) 75.0 30.4 66.8 86.0 105.7 62.0 54.3 172.2 54.8 50.8

Level of Service E C E F F E D F D D

Approach Delay (s) 32.0 84.6 69.5 108.7

Approach LOS C F E F

Intersection Summary

HCM Average Control Delay 65.5 HCM Level of Service E

HCM Volume to Capacity ratio 0.95

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 14.5

Intersection Capacity Utilization 91.3% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 0 1453 1367 0 477 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3 5.0

Lane Util. Factor 0.95 0.95 0.97

Frt 1.00 1.00 1.00

Flt Protected 1.00 1.00 0.95

Satd. Flow (prot) 3539 3539 3433

Flt Permitted 1.00 1.00 0.95

Satd. Flow (perm) 3539 3539 3433

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 1579 1486 0 518 0

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 0 1579 1486 0 518 0

Turn Type

Protected Phases 2 6 4

Permitted Phases

Actuated Green, G (s) 103.3 103.3 26.4

Effective Green, g (s) 103.3 103.3 26.4

Actuated g/C Ratio 0.74 0.74 0.19

Clearance Time (s) 5.3 5.3 5.0

Vehicle Extension (s) 5.0 3.0 3.0

Lane Grp Cap (vph) 2611 2611 647

v/s Ratio Prot c0.45 0.42 c0.15

v/s Ratio Perm

v/c Ratio 0.60 0.57 0.80

Uniform Delay, d1 8.7 8.3 54.3

Progression Factor 0.28 1.00 1.00

Incremental Delay, d2 0.4 0.9 7.0

Delay (s) 2.8 9.2 61.3

Level of Service A A E

Approach Delay (s) 2.8 9.2 61.3

Approach LOS A A E

Intersection Summary

HCM Average Control Delay 13.9 HCM Level of Service B

HCM Volume to Capacity ratio 0.64

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.3

Intersection Capacity Utilization 62.4% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 36 38 60 1484 1205 59

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 39 41 65 1613 1310 64

Pedestrians 2

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 2249 657 1376

vC1, stage 1 conf vol 1312

vC2, stage 2 conf vol 937

vCu, unblocked vol 2249 657 1376

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s) 5.8

tF (s) 3.5 3.3 2.2

p0 queue free % 77 90 87

cM capacity (veh/h) 170 407 494

Direction, Lane # EB 1 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3

Volume Total 80 65 807 807 655 655 64

Volume Left 39 65 0 0 0 0 0

Volume Right 41 0 0 0 0 0 64

cSH 243 494 1700 1700 1700 1700 1700

Volume to Capacity 0.33 0.13 0.47 0.47 0.39 0.39 0.04

Queue Length 95th (ft) 35 11 0 0 0 0 0

Control Delay (s) 27.0 13.4 0.0 0.0 0.0 0.0 0.0

Lane LOS D B

Approach Delay (s) 27.0 0.5 0.0

Approach LOS D

Intersection Summary

Average Delay 1.0

Intersection Capacity Utilization 52.0% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 228 284 76 178 356 373 46 1143 132 222 845 185

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 11 11 11 11 11 11 13 15 11 13

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.98 1.00 1.00 0.96 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3408 1711 3421 1498 1711 3421 1566 1947 3421 1588

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3408 1711 3421 1498 1711 3421 1566 1947 3421 1588

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 248 309 83 193 387 405 50 1242 143 241 918 201

RTOR Reduction (vph) 0 18 0 0 0 166 0 0 86 0 0 70

Lane Group Flow (vph) 248 374 0 193 387 239 50 1242 57 241 918 131

Confl. Peds. (#/hr) 6 10 10 6 10 21 21 10

Turn Type Prot Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 20.0 28.1 16.0 24.1 24.1 6.9 55.9 55.9 18.0 67.0 67.0

Effective Green, g (s) 20.0 28.1 16.0 24.1 24.1 6.9 55.9 55.9 18.0 67.0 67.0

Actuated g/C Ratio 0.14 0.20 0.11 0.17 0.17 0.05 0.40 0.40 0.13 0.48 0.48

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 3.0 2.0 2.0 2.5 3.5 3.5 2.5 3.5 3.5

Lane Grp Cap (vph) 253 684 196 589 258 84 1366 625 250 1637 760

v/s Ratio Prot c0.14 c0.11 0.11 0.11 0.03 c0.36 c0.12 0.27

v/s Ratio Perm c0.16 0.04 0.08

v/c Ratio 0.98 0.55 0.98 0.66 0.92 0.60 0.91 0.09 0.96 0.56 0.17

Uniform Delay, d1 59.8 50.2 61.9 54.1 57.1 65.2 39.7 26.2 60.7 26.0 20.7

Progression Factor 0.91 0.91 1.03 0.83 0.66 1.24 0.61 0.30 1.00 1.00 1.00

Incremental Delay, d2 50.7 0.5 59.2 2.0 35.6 6.1 7.4 0.2 46.6 1.4 0.5

Delay (s) 105.1 46.1 123.2 46.9 73.5 87.2 31.6 8.0 107.3 27.4 21.2

Level of Service F D F D E F C A F C C

Approach Delay (s) 68.9 72.8 31.1 40.6

Approach LOS E E C D

Intersection Summary

HCM Average Control Delay 48.8 HCM Level of Service D

HCM Volume to Capacity ratio 0.99

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 28.0

Intersection Capacity Utilization 87.0% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL2 EBL EBT EBR WBL WBT WBR WBR2 NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 1 177 367 244 145 304 61 92 237 37 1206 105

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00

Frt 1.00 1.00 0.85 1.00 0.95 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 3185 1425 1593 3025 1593 3185 1425

Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1593 3185 1425 1593 3025 1593 3185 1425

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 1 192 399 265 158 330 66 100 258 40 1311 114

RTOR Reduction (vph) 0 0 0 213 0 16 0 0 0 0 0 61

Lane Group Flow (vph) 0 193 399 52 158 480 0 0 0 298 1311 53

Turn Type Prot Prot Perm Prot Prot Prot Perm

Protected Phases 7 7 4 3 8 5 5 2

Permitted Phases 4 2

Actuated Green, G (s) 18.0 27.5 27.5 16.8 26.3 27.4 65.7 65.7

Effective Green, g (s) 18.0 27.5 27.5 16.8 26.3 27.4 65.7 65.7

Actuated g/C Ratio 0.13 0.20 0.20 0.12 0.19 0.20 0.47 0.47

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 2.0 6.0 6.0

Lane Grp Cap (vph) 205 626 280 191 568 312 1495 669

v/s Ratio Prot c0.12 0.13 0.10 c0.16 c0.19 c0.41

v/s Ratio Perm 0.04 0.04

v/c Ratio 0.94 0.64 0.19 0.83 0.84 0.96 0.88 0.08

Uniform Delay, d1 60.5 51.7 46.9 60.2 54.9 55.7 33.5 20.5

Progression Factor 0.93 1.05 2.64 1.12 0.87 1.07 0.58 0.10

Incremental Delay, d2 45.9 2.1 0.3 24.1 10.9 22.1 3.4 0.1

Delay (s) 102.1 56.5 124.3 91.2 58.6 81.6 22.9 2.1

Level of Service F E F F E F C A

Approach Delay (s) 87.8 66.5 31.7

Approach LOS F E C

Intersection Summary

HCM Average Control Delay 54.3 HCM Level of Service D

HCM Volume to Capacity ratio 0.88

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 17.0

Intersection Capacity Utilization 86.8% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBL SBT SBR SBR2 SER2

Lane Configurations

Volume (vph) 83 841 73 17 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00

Frt 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00

Satd. Flow (prot) 1593 3185 1425

Flt Permitted 0.95 1.00 1.00

Satd. Flow (perm) 1593 3185 1425

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 90 914 79 18 0

RTOR Reduction (vph) 0 0 5 0 0

Lane Group Flow (vph) 90 914 92 0 0

Turn Type Prot Prot custom

Protected Phases 1 6 6

Permitted Phases 4

Actuated Green, G (s) 8.0 46.3 46.3

Effective Green, g (s) 8.0 46.3 46.3

Actuated g/C Ratio 0.06 0.33 0.33

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 4.0 4.0

Lane Grp Cap (vph) 91 1053 471

v/s Ratio Prot 0.06 0.29 0.06

v/s Ratio Perm

v/c Ratio 0.99 0.87 0.19

Uniform Delay, d1 66.0 44.0 33.5

Progression Factor 0.96 0.92 0.92

Incremental Delay, d2 87.7 9.3 0.9

Delay (s) 151.3 49.6 31.6

Level of Service F D C

Approach Delay (s) 56.3

Approach LOS E

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 48 184 28 292 337 308 41 1335 365 200 931 20

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 6.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 0.97 0.95 1.00 1.00 0.95 1.00 0.97 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.97 1.00 1.00 0.96 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 3003 3090 3079 1383 1593 3079 1374 3090 3079 1383

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1593 3003 3090 3079 1383 1593 3079 1374 3090 3079 1383

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 52 200 30 317 366 335 45 1451 397 217 1012 22

RTOR Reduction (vph) 0 9 0 0 0 67 0 0 85 0 0 11

Lane Group Flow (vph) 52 221 0 317 366 268 45 1451 312 217 1012 11

Confl. Peds. (#/hr) 14 20 20 14 10 21 21 10

Turn Type Prot Prot Perm Prot pm+ov Prot Perm

Protected Phases 7 4 3 8 5 2 3 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 5.6 26.1 14.0 34.5 34.5 6.7 68.9 82.9 9.0 71.2 71.2

Effective Green, g (s) 5.6 26.1 14.0 34.5 34.5 6.7 68.9 82.9 9.0 71.2 71.2

Actuated g/C Ratio 0.04 0.19 0.10 0.25 0.25 0.05 0.49 0.59 0.06 0.51 0.51

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 6.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.5 3.5 3.5 1.5 4.0 3.5 1.5 4.0 4.0

Lane Grp Cap (vph) 64 560 309 759 341 76 1515 814 199 1566 703

v/s Ratio Prot 0.03 0.07 c0.10 0.12 0.03 c0.47 0.04 c0.07 0.33

v/s Ratio Perm c0.19 0.19 0.01

v/c Ratio 0.81 0.39 1.03 0.48 0.79 0.59 0.96 0.38 1.09 0.65 0.02

Uniform Delay, d1 66.7 50.0 63.0 45.1 49.3 65.3 34.2 15.1 65.5 25.2 17.0

Progression Factor 1.09 0.89 1.07 0.49 0.36 0.99 1.06 2.01 1.20 0.60 0.40

Incremental Delay, d2 52.0 0.5 57.2 0.6 11.3 5.3 11.2 0.2 75.5 1.2 0.0

Delay (s) 124.8 44.8 124.7 22.9 29.1 69.8 47.4 30.5 153.9 16.4 6.9

Level of Service F D F C C E D C F B A

Approach Delay (s) 59.5 56.6 44.4 40.1

Approach LOS E E D D

Intersection Summary

HCM Average Control Delay 46.9 HCM Level of Service D

HCM Volume to Capacity ratio 0.91

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 94.3% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 219 49 161 15 39 15 145 1785 22 8 1195 117

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 4.0 6.0 4.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 0.97 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.98 1.00 0.99 1.00 1.00 0.95 1.00 1.00 0.99

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.88 1.00 0.96 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1578 1401 1588 1540 3090 3079 1359 1593 3079 1404

Flt Permitted 0.59 1.00 0.27 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 978 1401 452 1540 3090 3079 1359 1593 3079 1404

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 238 53 175 16 42 16 158 1940 24 9 1299 127

RTOR Reduction (vph) 0 96 0 0 12 0 0 0 5 0 0 44

Lane Group Flow (vph) 238 132 0 16 46 0 158 1940 19 9 1299 83

Confl. Peds. (#/hr) 14 13 13 14 1 5 5 1

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 23.1 18.2 16.5 14.9 8.9 98.8 98.8 1.4 91.3 91.3

Effective Green, g (s) 23.1 18.2 16.5 14.9 8.9 98.8 98.8 1.4 91.3 91.3

Actuated g/C Ratio 0.17 0.13 0.12 0.11 0.06 0.71 0.71 0.01 0.65 0.65

Clearance Time (s) 4.0 6.0 4.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 2.0 3.0 2.0 2.0 3.0 3.0 2.0 3.0 3.0

Lane Grp Cap (vph) 182 182 66 164 196 2173 959 16 2008 916

v/s Ratio Prot c0.05 0.09 0.00 0.03 c0.05 c0.63 0.01 0.42

v/s Ratio Perm c0.17 0.03 0.01 0.06

v/c Ratio 1.31 0.73 0.24 0.28 0.81 0.89 0.02 0.56 0.65 0.09

Uniform Delay, d1 58.5 58.5 55.3 57.6 64.7 16.4 6.1 69.0 14.7 9.0

Progression Factor 0.89 0.81 1.00 1.00 1.25 0.32 0.03 0.83 0.77 1.81

Incremental Delay, d2 172.1 11.5 1.9 0.3 2.1 0.6 0.0 20.8 1.4 0.2

Delay (s) 224.5 58.6 57.2 58.0 83.2 5.8 0.2 77.9 12.7 16.5

Level of Service F E E E F A A E B B

Approach Delay (s) 143.3 57.8 11.5 13.4

Approach LOS F E B B

Intersection Summary

HCM Average Control Delay 28.0 HCM Level of Service C

HCM Volume to Capacity ratio 0.99

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 94.2% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 501 352 110 129 200 157 151 1322 204 124 803 16

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.97 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 0.95 1.00 1.00 0.98 1.00 1.00 0.95 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 3090 1676 1357 1593 3185 1397 1593 3185 1348 1593 3185 1381

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 3090 1676 1357 1593 3185 1397 1593 3185 1348 1593 3185 1381

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 545 383 120 140 217 171 164 1437 222 135 873 17

RTOR Reduction (vph) 0 0 90 0 0 79 0 0 93 0 0 10

Lane Group Flow (vph) 545 383 30 140 217 92 164 1437 129 135 873 7

Confl. Peds. (#/hr) 6 25 25 6 11 12 12 11

Turn Type Prot Perm Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 22.0 34.7 34.7 14.7 27.4 27.4 16.7 60.6 60.6 10.0 53.9 53.9

Effective Green, g (s) 22.0 34.7 34.7 14.7 27.4 27.4 16.7 60.6 60.6 10.0 53.9 53.9

Actuated g/C Ratio 0.16 0.25 0.25 0.10 0.20 0.20 0.12 0.43 0.43 0.07 0.38 0.38

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 3.0 3.0 2.0 3.0 3.0

Lane Grp Cap (vph) 486 415 336 167 623 273 190 1379 583 114 1226 532

v/s Ratio Prot c0.18 c0.23 0.09 0.07 0.10 c0.45 c0.08 0.27

v/s Ratio Perm 0.02 0.07 0.10 0.00

v/c Ratio 1.12 0.92 0.09 0.84 0.35 0.34 0.86 1.04 0.22 1.18 0.71 0.01

Uniform Delay, d1 59.0 51.3 40.5 61.5 48.6 48.5 60.5 39.7 24.9 65.0 36.5 26.6

Progression Factor 1.12 1.00 1.02 1.00 1.00 1.00 1.18 0.48 0.33 0.78 1.24 2.05

Incremental Delay, d2 77.2 24.3 0.0 28.0 0.1 0.3 11.3 26.0 0.3 132.8 2.8 0.0

Delay (s) 143.3 75.5 41.4 89.5 48.7 48.8 82.7 44.9 8.4 183.7 47.9 54.7

Level of Service F E D F D D F D A F D D

Approach Delay (s) 106.8 59.5 43.8 65.9

Approach LOS F E D E

Intersection Summary

HCM Average Control Delay 65.8 HCM Level of Service E

HCM Volume to Capacity ratio 1.02

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 95.5% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 175 405 77 211 528 224 63 1366 266 219 856 92

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.96 1.00 1.00 0.92 1.00 1.00 0.93

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3425 1770 3539 1512 1770 3539 1457 1770 3539 1474

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3425 1770 3539 1512 1770 3539 1457 1770 3539 1474

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 190 440 84 229 574 243 68 1485 289 238 930 100

RTOR Reduction (vph) 0 12 0 0 0 151 0 0 66 0 0 51

Lane Group Flow (vph) 190 512 0 229 574 92 68 1485 223 238 930 49

Confl. Peds. (#/hr) 24 26 26 24 29 43 43 29

Turn Type Prot Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 15.0 24.4 19.0 28.4 28.4 8.0 57.0 57.0 19.6 68.6 68.6

Effective Green, g (s) 15.0 24.4 19.0 28.4 28.4 8.0 57.0 57.0 19.6 68.6 68.6

Actuated g/C Ratio 0.11 0.17 0.14 0.20 0.20 0.06 0.41 0.41 0.14 0.49 0.49

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 4.0 2.0 2.0 2.0 6.0 6.0 5.0 6.0 6.0

Lane Grp Cap (vph) 190 597 240 718 307 101 1441 593 248 1734 722

v/s Ratio Prot 0.11 0.15 c0.13 c0.16 0.04 c0.42 c0.13 0.26

v/s Ratio Perm 0.06 0.15 0.03

v/c Ratio 1.00 0.86 0.95 0.80 0.30 0.67 1.03 0.38 0.96 0.54 0.07

Uniform Delay, d1 62.5 56.1 60.1 53.1 47.4 64.7 41.5 29.0 59.8 24.7 18.8

Progression Factor 1.00 1.02 1.00 1.00 1.00 1.27 0.68 0.36 1.06 0.48 0.37

Incremental Delay, d2 63.0 11.0 45.4 5.8 0.2 7.2 25.7 1.0 40.7 1.0 0.1

Delay (s) 125.7 68.2 105.4 58.9 47.6 89.5 53.8 11.5 103.9 12.9 7.2

Level of Service F E F E D F D B F B A

Approach Delay (s) 83.5 66.5 48.5 29.5

Approach LOS F E D C

Intersection Summary

HCM Average Control Delay 52.5 HCM Level of Service D

HCM Volume to Capacity ratio 0.97

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 96.7% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 146 292 74 167 433 137 89 1357 142 126 828 109

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Frpb, ped/bikes 1.00 0.99 1.00 0.97 1.00 1.00 0.93 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.96 1.00 1.00 0.85 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1770 3394 1770 3315 1770 3539 1479 1770 3440

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1770 3394 1770 3315 1770 3539 1479 1770 3440

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 159 317 80 182 471 149 97 1475 154 137 900 118

RTOR Reduction (vph) 0 16 0 0 22 0 0 0 65 0 7 0

Lane Group Flow (vph) 159 381 0 182 598 0 97 1475 89 137 1011 0

Confl. Peds. (#/hr) 41 17 17 41 32 21 21 32

Turn Type Prot Prot Prot Perm Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 2

Actuated Green, G (s) 15.2 25.6 17.0 27.4 12.4 68.0 68.0 13.4 69.0

Effective Green, g (s) 15.2 25.6 17.0 27.4 12.4 68.0 68.0 13.4 69.0

Actuated g/C Ratio 0.11 0.18 0.12 0.20 0.09 0.49 0.49 0.10 0.49

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 192 621 215 649 157 1719 718 169 1695

v/s Ratio Prot 0.09 0.11 c0.10 c0.18 0.05 c0.42 c0.08 0.29

v/s Ratio Perm 0.06

v/c Ratio 0.83 0.61 0.85 0.92 0.62 0.86 0.12 0.81 0.60

Uniform Delay, d1 61.1 52.6 60.2 55.2 61.5 31.7 19.7 62.1 25.5

Progression Factor 1.00 1.00 1.05 0.83 1.00 1.00 1.00 1.29 0.50

Incremental Delay, d2 24.4 1.8 16.7 12.7 7.1 5.8 0.4 20.0 1.2

Delay (s) 85.6 54.4 79.7 58.7 68.6 37.5 20.1 100.2 13.9

Level of Service F D E E E D C F B

Approach Delay (s) 63.3 63.5 37.7 24.1

Approach LOS E E D C

Intersection Summary

HCM Average Control Delay 42.2 HCM Level of Service D

HCM Volume to Capacity ratio 0.85

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 83.1% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 840 299 103 1025 0 0 0 0 202 0 401

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 11 11 12 12 12 12 12 11 12

Total Lost time (s) 5.0 5.0 4.6 5.0 5.0 5.0

Lane Util. Factor 0.91 1.00 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 0.97 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 4916 1541 1711 3421 1711 1583

Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 4916 1541 1711 3421 1711 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 913 325 112 1114 0 0 0 0 220 0 436

RTOR Reduction (vph) 0 0 211 0 0 0 0 0 0 0 0 357

Lane Group Flow (vph) 0 913 114 112 1114 0 0 0 0 0 220 79

Confl. Peds. (#/hr) 3 3

Turn Type Perm Prot Perm Perm

Protected Phases 2 1 6 4

Permitted Phases 2 4 4

Actuated Green, G (s) 48.9 48.9 17.0 34.0 25.5 25.5

Effective Green, g (s) 48.9 48.9 17.0 34.0 25.5 25.5

Actuated g/C Ratio 0.35 0.35 0.12 0.24 0.18 0.18

Clearance Time (s) 5.0 5.0 4.6 5.0 5.0 5.0

Vehicle Extension (s) 4.0 4.0 4.5 4.0 5.0 5.0

Lane Grp Cap (vph) 1717 538 208 831 312 288

v/s Ratio Prot c0.19 0.07 c0.33

v/s Ratio Perm 0.07 0.13 0.05

v/c Ratio 0.53 0.21 0.54 1.34 0.71 0.28

Uniform Delay, d1 36.4 32.0 57.8 53.0 53.7 49.3

Progression Factor 0.86 3.25 0.87 0.89 1.00 1.00

Incremental Delay, d2 1.0 0.8 2.1 157.4 8.8 1.1

Delay (s) 32.5 104.9 52.5 204.8 62.5 50.4

Level of Service C F D F E D

Approach Delay (s) 51.5 190.9 0.0 54.5

Approach LOS D F A D

Intersection Summary

HCM Average Control Delay 106.9 HCM Level of Service F

HCM Volume to Capacity ratio 0.90

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 49.0

Intersection Capacity Utilization 90.7% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 20 479 93 0 693 99 587 221 355 89 66 10

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 0.95 0.95 1.00 0.91 0.91 0.91 0.91

Frpb, ped/bikes 1.00 1.00 0.98 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.98 1.00 0.85 1.00 0.93 1.00 0.99

Flt Protected 1.00 1.00 1.00 0.95 0.99 0.95 0.98

Satd. Flow (prot) 3442 3539 1559 1610 3096 1610 3288

Flt Permitted 0.82 1.00 1.00 0.95 0.99 0.95 0.98

Satd. Flow (perm) 2827 3539 1559 1610 3096 1610 3288

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 22 521 101 0 753 108 638 240 386 97 72 11

RTOR Reduction (vph) 0 22 0 0 0 70 0 220 0 0 8 0

Lane Group Flow (vph) 0 622 0 0 753 38 434 610 0 59 113 0

Confl. Peds. (#/hr) 2 2 2 2 2 1 1 2

Confl. Bikes (#/hr) 1

Turn Type Perm Perm Split Split

Protected Phases 4 8 2 2 6 6

Permitted Phases 4 8

Actuated Green, G (s) 17.7 17.7 17.7 24.3 24.3 16.0 16.0

Effective Green, g (s) 17.7 17.7 17.7 24.3 24.3 16.0 16.0

Actuated g/C Ratio 0.25 0.25 0.25 0.35 0.35 0.23 0.23

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 715 895 394 559 1075 368 752

v/s Ratio Prot 0.21 c0.27 0.20 c0.04 0.03

v/s Ratio Perm c0.22 0.02

v/c Ratio 0.87 0.84 0.10 0.78 0.57 0.16 0.15

Uniform Delay, d1 25.1 24.8 20.0 20.4 18.6 21.6 21.6

Progression Factor 0.81 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 10.0 7.2 0.1 10.2 2.2 0.9 0.4

Delay (s) 30.4 32.0 20.1 30.6 20.7 22.6 22.0

Level of Service C C C C C C C

Approach Delay (s) 30.4 30.5 24.1 22.2

Approach LOS C C C C

Intersection Summary

HCM Average Control Delay 27.2 HCM Level of Service C

HCM Volume to Capacity ratio 0.64

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 77.5% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 16 0 40 1 3 7 77 443 6 3 252 23

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 17 0 43 1 3 8 84 482 7 3 274 25

Pedestrians 4

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 954 948 290 993 958 485 299 488

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 954 948 290 993 958 485 299 488

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 92 100 94 99 99 99 93 100

cM capacity (veh/h) 220 243 746 200 240 582 1262 1075

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 61 12 572 302

Volume Left 17 1 84 3

Volume Right 43 8 7 25

cSH 444 372 1262 1075

Volume to Capacity 0.14 0.03 0.07 0.00

Queue Length 95th (ft) 12 2 5 0

Control Delay (s) 14.4 15.0 1.8 0.1

Lane LOS B B A A

Approach Delay (s) 14.4 15.0 1.8 0.1

Approach LOS B B

Intersection Summary

Average Delay 2.3

Intersection Capacity Utilization 61.2% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 3 4 78 13 28 3 204 71 8 112 3

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 3 4 85 14 30 3 222 77 9 122 3

Pedestrians 3 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 447 446 126 417 409 262 125 299

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 447 446 126 417 409 262 125 299

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 99 100 84 97 96 100 99

cM capacity (veh/h) 487 502 922 536 527 775 1462 1262

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 9 129 302 134

Volume Left 1 85 3 9

Volume Right 4 30 77 3

cSH 647 577 1462 1262

Volume to Capacity 0.01 0.22 0.00 0.01

Queue Length 95th (ft) 1 21 0 1

Control Delay (s) 10.6 13.0 0.1 0.6

Lane LOS B B A A

Approach Delay (s) 10.6 13.0 0.1 0.6

Approach LOS B B

Intersection Summary

Average Delay 3.3

Intersection Capacity Utilization 36.0% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 8 88 23 33 93 60 43 347 65 12 130 11

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 9 96 25 36 101 65 47 377 71 13 141 12

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 129 202 495 166

Volume Left (vph) 9 36 47 13

Volume Right (vph) 25 65 71 12

Hadj (s) -0.07 -0.12 -0.03 0.01

Departure Headway (s) 6.0 5.8 5.2 5.7

Degree Utilization, x 0.22 0.33 0.71 0.26

Capacity (veh/h) 514 552 672 561

Control Delay (s) 10.7 11.6 19.7 10.7

Approach Delay (s) 10.7 11.6 19.7 10.7

Approach LOS B B C B

Intersection Summary

Delay 15.4

HCM Level of Service C

Intersection Capacity Utilization 57.7% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 85 122 25 153 138 126 32 1284 168 80 936 44

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 1.00 0.96 1.00 1.00 0.91

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.93 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1765 1743 1757 1655 1770 3421 1525 1770 3421 1448

Flt Permitted 0.26 1.00 0.40 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 491 1743 741 1655 1770 3421 1525 1770 3421 1448

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 92 133 27 166 150 137 35 1396 183 87 1017 48

RTOR Reduction (vph) 0 6 0 0 24 0 0 0 83 0 0 20

Lane Group Flow (vph) 92 154 0 166 263 0 35 1396 100 87 1017 28

Confl. Peds. (#/hr) 14 20 19 6 19 6 6 19

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 28.8 22.8 36.8 26.8 5.4 76.7 76.7 10.5 81.8 81.8

Effective Green, g (s) 28.8 22.8 36.8 26.8 5.4 76.7 76.7 10.5 81.8 81.8

Actuated g/C Ratio 0.21 0.16 0.26 0.19 0.04 0.55 0.55 0.08 0.58 0.58

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 3.5 3.0 3.5 2.0 4.0 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 156 284 267 317 68 1874 835 133 1999 846

v/s Ratio Prot 0.03 0.09 c0.04 c0.16 0.02 c0.41 c0.05 0.30

v/s Ratio Perm 0.10 0.12 0.07 0.02

v/c Ratio 0.59 0.54 0.62 0.83 0.51 0.74 0.12 0.65 0.51 0.03

Uniform Delay, d1 47.4 53.8 43.1 54.4 66.0 24.2 15.3 63.0 17.2 12.3

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.96 0.70 0.56

Incremental Delay, d2 3.6 2.4 4.4 16.6 2.7 2.7 0.3 9.7 0.7 0.1

Delay (s) 51.0 56.2 47.5 71.0 68.7 26.9 15.6 70.2 12.7 7.0

Level of Service D E D E E C B E B A

Approach Delay (s) 54.3 62.4 26.5 16.8

Approach LOS D E C B

Intersection Summary

HCM Average Control Delay 30.0 HCM Level of Service C

HCM Volume to Capacity ratio 0.76

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 80.7% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

53: NW 195th St & 8th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 26 Synchro 7 -  Report

David Evans and Associates, Inc. Page 55

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 2 1 0 54 3 56 1 458 49 16 255 1

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 1 0 59 3 61 1 498 53 17 277 1

Pedestrians 4 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 904 870 278 844 844 530 278 555

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 904 870 278 844 844 530 278 555

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 99 100 100 79 99 89 100 98

cM capacity (veh/h) 223 284 761 277 294 546 1284 1012

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 3 123 552 296

Volume Left 2 59 1 17

Volume Right 0 61 53 1

cSH 240 367 1284 1012

Volume to Capacity 0.01 0.33 0.00 0.02

Queue Length 95th (ft) 1 36 0 1

Control Delay (s) 20.2 19.7 0.0 0.7

Lane LOS C C A A

Approach Delay (s) 20.2 19.7 0.0 0.7

Approach LOS C C

Intersection Summary

Average Delay 2.8

Intersection Capacity Utilization 41.6% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

54: NW 195th St & 3rd Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 26 Synchro 7 -  Report

David Evans and Associates, Inc. Page 56

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 22 39 10 40 67 37 14 222 23 9 152 35

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 24 42 11 43 73 40 15 241 25 10 165 38

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 77 157 282 213

Volume Left (vph) 24 43 15 10

Volume Right (vph) 11 40 25 38

Hadj (s) 0.01 -0.06 -0.01 -0.06

Departure Headway (s) 5.4 5.2 4.8 4.8

Degree Utilization, x 0.12 0.22 0.38 0.29

Capacity (veh/h) 592 630 713 698

Control Delay (s) 9.1 9.7 10.7 9.8

Approach Delay (s) 9.1 9.7 10.7 9.8

Approach LOS A A B A

Intersection Summary

Delay 10.0

HCM Level of Service B

Intersection Capacity Utilization 35.2% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

55: NW 195th St & Fremont Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 26 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 65 36 71 11 74 45 87 343 15 12 142 40

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 71 39 77 12 80 49 95 373 16 13 154 43

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 187 141 484 211

Volume Left (vph) 71 12 95 13

Volume Right (vph) 77 49 16 43

Hadj (s) -0.14 -0.16 0.05 -0.08

Departure Headway (s) 6.0 6.1 5.3 5.6

Degree Utilization, x 0.31 0.24 0.72 0.33

Capacity (veh/h) 533 502 651 574

Control Delay (s) 11.6 10.9 20.6 11.4

Approach Delay (s) 11.6 10.9 20.6 11.4

Approach LOS B B C B

Intersection Summary

Delay 15.7

HCM Level of Service C

Intersection Capacity Utilization 61.5% ICU Level of Service B

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

56: N 192nd St & SR 99 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 26 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 46 24 7 31 25 38 11 1452 27 30 954 17

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 12 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 1.00 0.94 1.00 1.00 0.92

Flpb, ped/bikes 0.99 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.96 1.00 0.91 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1754 1727 1749 1672 1770 3421 1494 1770 3421 1461

Flt Permitted 0.70 1.00 0.73 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1292 1727 1353 1672 1770 3421 1494 1770 3421 1461

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 50 26 8 34 27 41 12 1578 29 33 1037 18

RTOR Reduction (vph) 0 8 0 0 38 0 0 0 3 0 0 3

Lane Group Flow (vph) 50 26 0 34 30 0 12 1578 26 33 1037 15

Confl. Peds. (#/hr) 7 8 8 7 15 9 9 15

Turn Type Perm Perm Prot Perm Prot Perm

Protected Phases 4 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 8.7 8.7 8.7 8.7 2.4 112.1 112.1 4.2 113.9 113.9

Effective Green, g (s) 8.7 8.7 8.7 8.7 2.4 112.1 112.1 4.2 113.9 113.9

Actuated g/C Ratio 0.06 0.06 0.06 0.06 0.02 0.80 0.80 0.03 0.81 0.81

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 4.0 4.0 2.0 4.0 4.0

Lane Grp Cap (vph) 80 107 84 104 30 2739 1196 53 2783 1189

v/s Ratio Prot 0.02 0.02 0.01 c0.46 c0.02 0.30

v/s Ratio Perm c0.04 0.03 0.02 0.01

v/c Ratio 0.62 0.25 0.40 0.28 0.40 0.58 0.02 0.62 0.37 0.01

Uniform Delay, d1 64.1 62.5 63.2 62.7 68.1 5.2 2.8 67.1 3.5 2.5

Progression Factor 1.00 1.00 1.00 1.00 1.08 0.14 0.03 1.00 1.00 1.00

Incremental Delay, d2 10.5 0.4 1.2 0.5 1.5 0.4 0.0 15.2 0.4 0.0

Delay (s) 74.5 63.0 64.3 63.2 74.8 1.1 0.1 82.3 3.9 2.5

Level of Service E E E E E A A F A A

Approach Delay (s) 69.8 63.6 1.7 6.2

Approach LOS E E A A

Intersection Summary

HCM Average Control Delay 7.5 HCM Level of Service A

HCM Volume to Capacity ratio 0.58

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 60.8% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

57: N 185th St & Meridian Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 26 Synchro 7 -  Report

David Evans and Associates, Inc. Page 59

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 80 402 80 70 349 110 149 408 107 112 182 59

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 10 10 11 10 10 11 12 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 0.99 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.96 1.00 0.97 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1711 1653 1711 1652 1700 1787 1711 1767

Flt Permitted 0.27 1.00 0.25 1.00 0.44 1.00 0.10 1.00

Satd. Flow (perm) 493 1653 451 1652 787 1787 172 1767

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 87 437 87 76 379 120 162 443 116 122 198 64

RTOR Reduction (vph) 0 5 0 0 7 0 0 7 0 0 9 0

Lane Group Flow (vph) 87 519 0 76 492 0 162 552 0 122 253 0

Confl. Peds. (#/hr) 10 8 8 10 8 7 7 8

Confl. Bikes (#/hr) 2 2 5

Bus Blockages (#/hr) 0 4 0 0 0 0 0 0 0 0 0 0

Turn Type pm+pt pm+pt pm+pt pm+pt

Protected Phases 5 2 1 6 7 4 3 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 64.8 59.8 64.8 59.8 56.4 46.6 54.0 45.4

Effective Green, g (s) 64.8 59.8 64.8 59.8 56.4 46.6 54.0 45.4

Actuated g/C Ratio 0.46 0.43 0.46 0.43 0.40 0.33 0.39 0.32

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 272 706 254 706 381 595 161 573

v/s Ratio Prot c0.01 c0.31 0.01 0.30 0.03 c0.31 c0.05 0.14

v/s Ratio Perm 0.14 0.13 0.14 0.25

v/c Ratio 0.32 0.74 0.30 0.70 0.43 0.93 0.76 0.44

Uniform Delay, d1 23.9 33.5 24.2 32.7 28.2 45.1 33.8 37.3

Progression Factor 0.55 0.67 1.00 1.00 1.06 0.98 1.00 1.00

Incremental Delay, d2 0.2 6.6 0.2 5.6 0.1 11.7 16.4 0.2

Delay (s) 13.4 29.1 24.4 38.3 30.1 55.9 50.3 37.5

Level of Service B C C D C E D D

Approach Delay (s) 26.9 36.5 50.1 41.6

Approach LOS C D D D

Intersection Summary

HCM Average Control Delay 39.1 HCM Level of Service D

HCM Volume to Capacity ratio 0.76

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 81.3% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

58: N 172nd St & Dayton Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 26 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 0 0 0 109 1 113 0 334 220 57 226 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 0 0 118 1 123 0 363 239 62 246 0

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 0 242 602 308

Volume Left (vph) 0 118 0 62

Volume Right (vph) 0 123 239 0

Hadj (s) 0.00 -0.17 -0.20 0.07

Departure Headway (s) 6.9 6.0 5.0 5.6

Degree Utilization, x 0.00 0.40 0.83 0.48

Capacity (veh/h) 460 559 713 614

Control Delay (s) 9.9 12.9 27.1 13.6

Approach Delay (s) 0.0 12.9 27.1 13.6

Approach LOS A B D B

Intersection Summary

Delay 20.5

HCM Level of Service C

Intersection Capacity Utilization 69.4% ICU Level of Service C

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

59: N 165th St & Fremont Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 26 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 46 30 0 3 27 60 1 3 4 67 11 18

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 50 33 0 3 29 65 1 3 4 73 12 20

Pedestrians 1 4 3 1

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 0 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1279

pX, platoon unblocked

vC, conflicting volume 96 36 231 238 40 212 205 64

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 96 36 231 238 40 212 205 64

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 97 100 100 99 100 90 98 98

cM capacity (veh/h) 1497 1571 678 638 1026 714 665 999

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 83 98 9 104

Volume Left 50 3 1 73

Volume Right 0 65 4 20

cSH 1497 1571 794 748

Volume to Capacity 0.03 0.00 0.01 0.14

Queue Length 95th (ft) 3 0 1 12

Control Delay (s) 4.6 0.3 9.6 10.6

Lane LOS A A A B

Approach Delay (s) 4.6 0.3 9.6 10.6

Approach LOS A B

Intersection Summary

Average Delay 5.4

Intersection Capacity Utilization 29.8% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

60: N 165th St & SR 99 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 26 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBU NBL NBT NBR SBU SBL

Lane Configurations

Volume (vph) 23 5 58 24 14 19 25 35 1835 38 2 9

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 12 12 12 12 12

Total Lost time (s) 4.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 0.98 1.00 0.99 1.00 1.00 0.94 1.00

Flpb, ped/bikes 0.99 1.00 0.99 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.86 1.00 0.91 1.00 1.00 0.85 1.00

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Satd. Flow (prot) 1583 1365 1581 1461 1593 3185 1335 1593

Flt Permitted 0.73 1.00 0.69 1.00 0.95 1.00 1.00 0.95

Satd. Flow (perm) 1222 1365 1148 1461 1593 3185 1335 1593

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 25 5 63 26 15 21 27 38 1995 41 2 10

RTOR Reduction (vph) 0 60 0 0 20 0 0 0 0 7 0 0

Lane Group Flow (vph) 25 8 0 26 16 0 0 65 1995 34 0 12

Confl. Peds. (#/hr) 6 8 8 6 12 10 10

Turn Type pm+pt pm+pt Prot Prot Perm Prot Prot

Protected Phases 7 4 3 8 5 5 2 1 1

Permitted Phases 4 8 2

Actuated Green, G (s) 8.2 5.8 8.2 5.8 8.5 110.4 110.4 2.4

Effective Green, g (s) 8.2 5.8 8.2 5.8 8.5 110.4 110.4 2.4

Actuated g/C Ratio 0.06 0.04 0.06 0.04 0.06 0.79 0.79 0.02

Clearance Time (s) 4.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 2.0 3.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 78 57 75 61 97 2512 1053 27

v/s Ratio Prot 0.01 0.01 c0.01 0.01 c0.04 c0.63 0.01

v/s Ratio Perm 0.01 c0.01 0.03

v/c Ratio 0.32 0.13 0.35 0.26 0.67 0.79 0.03 0.44

Uniform Delay, d1 63.0 64.7 63.1 65.0 64.4 8.4 3.2 68.1

Progression Factor 1.00 1.00 1.00 1.00 1.17 0.44 0.05 1.33

Incremental Delay, d2 2.4 0.4 2.8 0.8 6.0 1.2 0.0 3.1

Delay (s) 65.4 65.1 65.9 65.8 81.3 4.9 0.2 93.8

Level of Service E E E E F A A F

Approach Delay (s) 65.2 65.9 7.1

Approach LOS E E A

Intersection Summary

HCM Average Control Delay 8.1 HCM Level of Service A

HCM Volume to Capacity ratio 0.77

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 76.3% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

60: N 165th St & SR 99 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 26 Synchro 7 -  Report
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Movement SBT SBR

Lane Configurations

Volume (vph) 1296 20

Ideal Flow (vphpl) 1900 1900

Lane Width 12 12

Total Lost time (s) 5.0 5.0

Lane Util. Factor 0.95 1.00

Frpb, ped/bikes 1.00 0.93

Flpb, ped/bikes 1.00 1.00

Frt 1.00 0.85

Flt Protected 1.00 1.00

Satd. Flow (prot) 3185 1318

Flt Permitted 1.00 1.00

Satd. Flow (perm) 3185 1318

Peak-hour factor, PHF 0.92 0.92

Adj. Flow (vph) 1409 22

RTOR Reduction (vph) 0 6

Lane Group Flow (vph) 1409 16

Confl. Peds. (#/hr) 12

Turn Type Perm

Protected Phases 6

Permitted Phases 6

Actuated Green, G (s) 104.3 104.3

Effective Green, g (s) 104.3 104.3

Actuated g/C Ratio 0.74 0.74

Clearance Time (s) 5.0 5.0

Vehicle Extension (s) 2.0 2.0

Lane Grp Cap (vph) 2373 982

v/s Ratio Prot 0.44

v/s Ratio Perm 0.01

v/c Ratio 0.59 0.02

Uniform Delay, d1 8.2 4.6

Progression Factor 0.23 0.02

Incremental Delay, d2 0.8 0.0

Delay (s) 2.7 0.1

Level of Service A A

Approach Delay (s) 3.4

Approach LOS A

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 39 606 20 27 597 14 77 73 62 55 25 65

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 10 11 11 12 10 10 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.98

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 1.00 1.00 0.93 1.00 0.89

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1762 3373 1698 3407 1652 1602 1770 1635

Flt Permitted 0.40 1.00 0.39 1.00 0.69 1.00 0.64 1.00

Satd. Flow (perm) 741 3373 702 3407 1206 1602 1188 1635

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 42 659 22 29 649 15 84 79 67 60 27 71

RTOR Reduction (vph) 0 2 0 0 1 0 0 58 0 0 62 0

Lane Group Flow (vph) 42 679 0 29 663 0 84 88 0 60 36 0

Confl. Peds. (#/hr) 5 9 9 5 9 9

Bus Blockages (#/hr) 0 4 0 0 0 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 6 4 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 50.8 50.8 50.8 50.8 9.2 9.2 9.2 9.2

Effective Green, g (s) 50.8 50.8 50.8 50.8 9.2 9.2 9.2 9.2

Actuated g/C Ratio 0.73 0.73 0.73 0.73 0.13 0.13 0.13 0.13

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 538 2448 509 2473 159 211 156 215

v/s Ratio Prot c0.20 0.19 0.05 0.02

v/s Ratio Perm 0.06 0.04 c0.07 0.05

v/c Ratio 0.08 0.28 0.06 0.27 0.53 0.42 0.38 0.17

Uniform Delay, d1 2.8 3.3 2.7 3.3 28.4 27.9 27.8 27.0

Progression Factor 0.91 1.14 0.71 0.81 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.3 0.3 0.1 0.2 3.1 1.3 1.6 0.4

Delay (s) 2.8 4.0 2.1 2.8 31.5 29.3 29.4 27.4

Level of Service A A A A C C C C

Approach Delay (s) 4.0 2.8 30.1 28.1

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 9.0 HCM Level of Service A

HCM Volume to Capacity ratio 0.32

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 52.3% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 10 360 14 56 405 13 79 6 96 21 0 18

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 1.00 0.97 0.99

Flpb, ped/bikes 0.97 1.00 1.00 0.99 1.00 0.99 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85 0.94

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.96 1.00 0.97

Satd. Flow (prot) 1722 1801 1531 1756 1788 1703 1541 1676

Flt Permitted 0.49 1.00 1.00 0.53 1.00 0.71 1.00 0.78

Satd. Flow (perm) 887 1801 1531 979 1788 1267 1541 1348

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 11 391 15 61 440 14 86 7 104 23 0 20

RTOR Reduction (vph) 0 0 4 0 1 0 0 0 92 0 18 0

Lane Group Flow (vph) 11 391 11 61 453 0 0 93 12 0 25 0

Confl. Peds. (#/hr) 24 6 6 24 9 3 3 9

Turn Type Perm Perm Perm Perm Perm Perm

Protected Phases 2 6 4 8

Permitted Phases 2 2 6 4 4 8

Actuated Green, G (s) 51.6 51.6 51.6 51.6 51.6 8.4 8.4 8.4

Effective Green, g (s) 51.6 51.6 51.6 51.6 51.6 8.4 8.4 8.4

Actuated g/C Ratio 0.74 0.74 0.74 0.74 0.74 0.12 0.12 0.12

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 654 1328 1129 722 1318 152 185 162

v/s Ratio Prot 0.22 c0.25

v/s Ratio Perm 0.01 0.01 0.06 c0.07 0.01 0.02

v/c Ratio 0.02 0.29 0.01 0.08 0.34 0.61 0.07 0.16

Uniform Delay, d1 2.4 3.1 2.4 2.6 3.2 29.3 27.3 27.6

Progression Factor 0.67 0.97 0.96 1.07 1.24 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.5 0.0 0.2 0.6 5.0 0.1 0.2

Delay (s) 1.7 3.5 2.4 2.9 4.6 34.3 27.4 27.8

Level of Service A A A A A C C C

Approach Delay (s) 3.4 4.4 30.6 27.8

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 9.3 HCM Level of Service A

HCM Volume to Capacity ratio 0.38

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 49.2% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 62 696 30 22 868 84 45 33 29 74 11 81

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.5 4.5

Lane Util. Factor 1.00 0.95 1.00 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 0.97 1.00 0.92

Flpb, ped/bikes 1.00 1.00 0.99 1.00 0.94 1.00 0.96 1.00

Frt 1.00 0.99 1.00 0.99 1.00 0.93 1.00 0.87

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1588 3044 1577 4332 1493 1467 1529 1299

Flt Permitted 0.25 1.00 0.34 1.00 0.56 1.00 0.71 1.00

Satd. Flow (perm) 417 3044 568 4332 876 1467 1147 1299

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 67 757 33 24 943 91 49 36 32 80 12 88

RTOR Reduction (vph) 0 1 0 0 4 0 0 28 0 0 79 0

Lane Group Flow (vph) 67 789 0 24 1030 0 49 40 0 80 21 0

Confl. Peds. (#/hr) 14 23 23 14 49 24 24 49

Turn Type pm+pt pm+pt Perm Perm

Protected Phases 5 2 1 6 4 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 112.2 106.7 108.6 104.9 14.6 14.6 15.1 15.1

Effective Green, g (s) 112.2 106.7 108.6 104.9 14.6 14.6 15.1 15.1

Actuated g/C Ratio 0.80 0.76 0.78 0.75 0.10 0.10 0.11 0.11

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.5 4.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 380 2320 467 3246 91 153 124 140

v/s Ratio Prot c0.01 c0.26 0.00 0.24 0.03 0.02

v/s Ratio Perm 0.13 0.04 0.06 c0.07

v/c Ratio 0.18 0.34 0.05 0.32 0.54 0.26 0.65 0.15

Uniform Delay, d1 3.0 5.3 3.6 5.8 59.5 57.7 59.9 56.7

Progression Factor 0.89 1.53 0.30 0.18 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.2 0.3 0.0 0.2 6.0 0.9 11.0 0.5

Delay (s) 2.9 8.5 1.1 1.2 65.5 58.7 70.8 57.2

Level of Service A A A A E E E E

Approach Delay (s) 8.1 1.2 61.5 63.2

Approach LOS A A E E

Intersection Summary

HCM Average Control Delay 12.1 HCM Level of Service B

HCM Volume to Capacity ratio 0.36

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 9.5

Intersection Capacity Utilization 59.1% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 0 0 0 21 30 0

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 0 0 23 33 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 55 33 33

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 55 33 33

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 100 100

cM capacity (veh/h) 952 1041 1579

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 0 23 33

Volume Left 0 0 0

Volume Right 0 0 0

cSH 1700 1700 1700

Volume to Capacity 0.00 0.01 0.02

Queue Length 95th (ft) 0 0 0

Control Delay (s) 0.0 0.0 0.0

Lane LOS A

Approach Delay (s) 0.0 0.0 0.0

Approach LOS A

Intersection Summary

Average Delay 0.0

Intersection Capacity Utilization 6.7% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 136 9 22 212 8 6

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 148 10 24 230 9 7

Pedestrians 2 2 5

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 163 438 160

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 163 438 160

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 98 98 99

cM capacity (veh/h) 1410 563 880

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 158 254 15

Volume Left 0 24 9

Volume Right 10 0 7

cSH 1700 1410 666

Volume to Capacity 0.09 0.02 0.02

Queue Length 95th (ft) 0 1 2

Control Delay (s) 0.0 0.8 10.5

Lane LOS A B

Approach Delay (s) 0.0 0.8 10.5

Approach LOS B

Intersection Summary

Average Delay 0.9

Intersection Capacity Utilization 34.1% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 15 3 6 14 15 9

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 16 3 7 15 16 10

Pedestrians 1 1 1

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 59 16 23

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 59 16 23

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 98 100 99

cM capacity (veh/h) 937 1061 1591

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 20 22 26

Volume Left 16 0 16

Volume Right 3 15 0

cSH 956 1700 1591

Volume to Capacity 0.02 0.01 0.01

Queue Length 95th (ft) 2 0 1

Control Delay (s) 8.8 0.0 4.6

Lane LOS A A

Approach Delay (s) 8.8 0.0 4.6

Approach LOS A

Intersection Summary

Average Delay 4.3

Intersection Capacity Utilization 18.3% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 2 147 0 19 227 11 0 3 24 7 3 2

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 160 0 21 247 12 0 3 26 8 3 2

Pedestrians 1 1 4

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None TWLTL

Median storage veh) 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 263 160 457 468 161 491 462 258

vC1, stage 1 conf vol 164 164 298 298

vC2, stage 2 conf vol 293 304 193 164

vCu, unblocked vol 263 160 457 468 161 491 462 258

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s) 6.1 5.5 6.1 5.5

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 99 100 99 97 99 99 100

cM capacity (veh/h) 1297 1419 647 604 883 622 605 778

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total 162 21 259 29 13

Volume Left 2 21 0 0 8

Volume Right 0 0 12 26 2

cSH 1297 1419 1700 840 639

Volume to Capacity 0.00 0.01 0.15 0.03 0.02

Queue Length 95th (ft) 0 1 0 3 2

Control Delay (s) 0.1 7.6 0.0 9.4 10.8

Lane LOS A A A B

Approach Delay (s) 0.1 0.6 9.4 10.8

Approach LOS A B

Intersection Summary

Average Delay 1.2

Intersection Capacity Utilization 26.7% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 4 202 2 85 340 200 3 12 71 140 20 5

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 0.95 1.00 1.00

Frpb, ped/bikes 1.00 0.97 0.94 1.00

Flpb, ped/bikes 1.00 1.00 1.00 0.96

Frt 1.00 0.95 0.89 1.00

Flt Protected 1.00 0.99 1.00 0.96

Satd. Flow (prot) 3529 3260 1550 1708

Flt Permitted 1.00 0.99 0.99 0.63

Satd. Flow (perm) 3529 3260 1540 1127

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 4 220 2 92 370 217 3 13 77 152 22 5

RTOR Reduction (vph) 0 0 0 0 48 0 0 63 0 0 0 0

Lane Group Flow (vph) 0 226 0 0 631 0 0 30 0 0 179 0

Confl. Peds. (#/hr) 16 13 16 17 30 30

Turn Type Split Split Perm Perm

Protected Phases 2 2 6 6 8 4

Permitted Phases 8 4

Actuated Green, G (s) 65.2 33.7 26.1 26.1

Effective Green, g (s) 65.2 33.7 26.1 26.1

Actuated g/C Ratio 0.47 0.24 0.19 0.19

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1644 785 287 210

v/s Ratio Prot c0.06 c0.19

v/s Ratio Perm 0.02 c0.16

v/c Ratio 0.14 0.80 0.11 0.85

Uniform Delay, d1 21.3 50.0 47.3 55.1

Progression Factor 1.00 0.71 1.00 1.00

Incremental Delay, d2 0.2 5.7 0.2 26.8

Delay (s) 21.5 41.2 47.4 81.9

Level of Service C D D F

Approach Delay (s) 21.5 41.2 47.4 81.9

Approach LOS C D D F

Intersection Summary

HCM Average Control Delay 44.1 HCM Level of Service D

HCM Volume to Capacity ratio 0.47

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 62.5% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

4: NW 196th St NW & 20th Ave NW 3/29/2016
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Movement NER2

Lane Configurations

Volume (vph) 0

Ideal Flow (vphpl) 1900

Total Lost time (s)

Lane Util. Factor

Frpb, ped/bikes

Flpb, ped/bikes

Frt

Flt Protected

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Peak-hour factor, PHF 0.92

Adj. Flow (vph) 0

RTOR Reduction (vph) 0

Lane Group Flow (vph) 0

Confl. Peds. (#/hr)

Turn Type Free

Protected Phases

Permitted Phases Free

Actuated Green, G (s)

Effective Green, g (s)

Actuated g/C Ratio

Clearance Time (s)

Vehicle Extension (s)

Lane Grp Cap (vph)

v/s Ratio Prot

v/s Ratio Perm

v/c Ratio

Uniform Delay, d1

Progression Factor

Incremental Delay, d2

Delay (s)

Level of Service

Approach Delay (s)

Approach LOS

Intersection Summary



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 22 420 0 0 603 80 0 0 0 64 0 33

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 0.95 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 0.98 0.95

Flt Protected 1.00 1.00 0.97

Satd. Flow (prot) 3530 3467 1721

Flt Permitted 1.00 1.00 0.80

Satd. Flow (perm) 3530 3467 1423

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 24 457 0 0 655 87 0 0 0 70 0 36

RTOR Reduction (vph) 0 0 0 0 5 0 0 0 0 0 15 0

Lane Group Flow (vph) 0 481 0 0 737 0 0 0 0 0 91 0

Confl. Peds. (#/hr) 1 1

Turn Type Split Split Perm Perm

Protected Phases 2 2 6 6 8 4

Permitted Phases 8 4

Actuated Green, G (s) 24.6 86.3 14.1

Effective Green, g (s) 24.6 86.3 14.1

Actuated g/C Ratio 0.18 0.62 0.10

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0

Lane Grp Cap (vph) 620 2137 143

v/s Ratio Prot c0.14 c0.21

v/s Ratio Perm c0.06

v/c Ratio 0.78 0.34 0.63

Uniform Delay, d1 55.1 13.1 60.5

Progression Factor 0.57 0.47 1.00

Incremental Delay, d2 5.9 0.4 8.9

Delay (s) 37.1 6.5 69.3

Level of Service D A E

Approach Delay (s) 37.1 6.5 0.0 69.3

Approach LOS D A A E

Intersection Summary

HCM Average Control Delay 22.6 HCM Level of Service C

HCM Volume to Capacity ratio 0.46

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 41.8% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 2 442 39 23 637 5 56 1 28 4 0 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 0.95 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.99 1.00 0.96 0.97

Flt Protected 1.00 1.00 0.97 0.96

Satd. Flow (prot) 3484 3528 1716 1736

Flt Permitted 1.00 1.00 0.80 0.86

Satd. Flow (perm) 3484 3528 1415 1561

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 2 480 42 25 692 5 61 1 30 4 0 1

RTOR Reduction (vph) 0 6 0 0 0 0 0 15 0 0 1 0

Lane Group Flow (vph) 0 518 0 0 722 0 0 77 0 0 4 0

Confl. Peds. (#/hr) 6 6 6 6 3 3

Turn Type Split Split Perm Perm

Protected Phases 2 2 6 6 8 4

Permitted Phases 8 4

Actuated Green, G (s) 26.4 85.7 12.9 12.9

Effective Green, g (s) 26.4 85.7 12.9 12.9

Actuated g/C Ratio 0.19 0.61 0.09 0.09

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 657 2160 130 144

v/s Ratio Prot c0.15 c0.20

v/s Ratio Perm c0.05 0.00

v/c Ratio 0.79 0.33 0.60 0.03

Uniform Delay, d1 54.1 13.2 61.0 57.8

Progression Factor 0.06 1.69 1.00 1.00

Incremental Delay, d2 5.7 0.4 7.2 0.1

Delay (s) 8.7 22.8 68.2 57.9

Level of Service A C E E

Approach Delay (s) 8.7 22.8 68.2 57.9

Approach LOS A C E E

Intersection Summary

HCM Average Control Delay 20.5 HCM Level of Service C

HCM Volume to Capacity ratio 0.46

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 48.2% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 0 61 704 7 0 520

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 66 765 8 0 565

Pedestrians 2 1

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1289

pX, platoon unblocked 0.95 0.95 0.95

vC, conflicting volume 1054 389 775

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 953 255 660

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 91 100

cM capacity (veh/h) 244 706 877

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2

Volume Total 66 510 263 283 283

Volume Left 0 0 0 0 0

Volume Right 66 0 8 0 0

cSH 706 1700 1700 1700 1700

Volume to Capacity 0.09 0.30 0.15 0.17 0.17

Queue Length 95th (ft) 8 0 0 0 0

Control Delay (s) 10.6 0.0 0.0 0.0 0.0

Lane LOS B

Approach Delay (s) 10.6 0.0 0.0

Approach LOS B

Intersection Summary

Average Delay 0.5

Intersection Capacity Utilization 30.5% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR EBR2 WBL2 WBL WBT WBR NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 72 380 24 1 29 53 591 206 6 86 176 19

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 12 12 12 11 11 10 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.96 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1702 3496 1711 3132 1711 1771

Flt Permitted 0.33 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 583 3496 1711 3132 1711 1771

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 78 413 26 1 32 58 642 224 7 93 191 21

RTOR Reduction (vph) 0 0 0 0 0 0 21 0 0 0 3 0

Lane Group Flow (vph) 78 440 0 0 0 90 845 0 0 100 209 0

Confl. Peds. (#/hr) 4 6 2 6 2 2 2

Confl. Bikes (#/hr) 3 2

Bus Blockages (#/hr) 0 0 0 0 0 0 4 0 0 0 0 0

Turn Type Perm Prot Prot Split Split

Protected Phases 2 1 1 6 4 4 4

Permitted Phases 2

Actuated Green, G (s) 59.3 59.3 11.4 75.7 21.2 21.2

Effective Green, g (s) 59.3 59.3 11.4 75.7 21.2 21.2

Actuated g/C Ratio 0.42 0.42 0.08 0.54 0.15 0.15

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.5 2.0 2.0 2.5 2.5

Lane Grp Cap (vph) 247 1481 139 1694 259 268

v/s Ratio Prot 0.13 c0.05 c0.27 0.06 c0.12

v/s Ratio Perm 0.13

v/c Ratio 0.32 0.30 0.65 0.50 0.39 0.78

Uniform Delay, d1 26.9 26.6 62.4 20.2 53.5 57.2

Progression Factor 0.13 0.11 1.05 0.29 1.00 1.00

Incremental Delay, d2 3.0 0.5 5.0 0.7 0.7 13.3

Delay (s) 6.5 3.4 70.5 6.5 54.2 70.5

Level of Service A A E A D E

Approach Delay (s) 3.9 12.5 65.3

Approach LOS A B E

Intersection Summary

HCM Average Control Delay 26.6 HCM Level of Service C

HCM Volume to Capacity ratio 0.59

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 69.5% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

8: N Richmond Beach Rd & 8th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 27 Synchro 7 -  Report

David Evans and Associates, Inc. Page 10

Movement SBL SBT SBR SBR2 NEL2 NEL NER NER2

Lane Configurations

Volume (vph) 97 72 19 33 2 25 21 9

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.98 0.95

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 0.94 0.93

Flt Protected 0.95 1.00 0.98

Satd. Flow (prot) 1711 1648 1601

Flt Permitted 0.95 1.00 0.98

Satd. Flow (perm) 1711 1648 1601

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 105 78 21 36 2 27 23 10

RTOR Reduction (vph) 0 10 0 0 0 0 0 0

Lane Group Flow (vph) 105 125 0 0 0 62 0 0

Confl. Peds. (#/hr) 4 2 2 2 4 4 6

Confl. Bikes (#/hr) 3 3

Bus Blockages (#/hr) 0 2 0 0 0 0 0 0

Turn Type Split Split

Protected Phases 7 7 3 3

Permitted Phases

Actuated Green, G (s) 14.4 14.4 8.7

Effective Green, g (s) 14.4 14.4 8.7

Actuated g/C Ratio 0.10 0.10 0.06

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0

Lane Grp Cap (vph) 176 170 99

v/s Ratio Prot 0.06 c0.08 c0.04

v/s Ratio Perm

v/c Ratio 0.60 0.74 0.63

Uniform Delay, d1 60.0 61.0 64.1

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 3.6 13.3 8.6

Delay (s) 63.6 74.2 72.6

Level of Service E E E

Approach Delay (s) 69.6 72.6

Approach LOS E E

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 52 505 23 31 886 151 12 37 26 63 30 77

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 11 11 10 10 11 10 10 10

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 0.98

Flpb, ped/bikes 1.00 1.00 0.99 1.00 0.99 1.00

Frt 0.99 0.98 1.00 0.94 1.00 0.89

Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 3355 3290 1629 1616 1636 1518

Flt Permitted 1.00 1.00 0.52 1.00 0.71 1.00

Satd. Flow (perm) 3355 3290 900 1616 1227 1518

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 57 549 25 34 963 164 13 40 28 68 33 84

RTOR Reduction (vph) 0 2 0 0 10 0 0 19 0 0 0 0

Lane Group Flow (vph) 0 629 0 0 1151 0 13 49 0 68 117 0

Confl. Peds. (#/hr) 8 2 2 8 7 4 4 7

Confl. Bikes (#/hr) 2

Bus Blockages (#/hr) 0 4 0 0 4 0 0 0 0 0 0 0

Turn Type Split Split Perm Perm

Protected Phases 2 2 6 6 4 4

Permitted Phases 4 4

Actuated Green, G (s) 53.2 56.0 15.8 15.8 15.8 15.8

Effective Green, g (s) 53.2 56.0 15.8 15.8 15.8 15.8

Actuated g/C Ratio 0.38 0.40 0.11 0.11 0.11 0.11

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1275 1316 102 182 138 171

v/s Ratio Prot c0.19 c0.35 0.03 c0.08

v/s Ratio Perm 0.01 0.06

v/c Ratio 0.49 0.87 0.13 0.27 0.49 0.68

Uniform Delay, d1 33.1 38.8 55.9 56.8 58.3 59.7

Progression Factor 0.50 0.80 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.3 6.2 0.6 0.8 2.8 10.8

Delay (s) 17.8 37.1 56.5 57.6 61.1 70.5

Level of Service B D E E E E

Approach Delay (s) 17.8 37.1 57.5 67.0

Approach LOS B D E E

Intersection Summary

HCM Average Control Delay 34.7 HCM Level of Service C

HCM Volume to Capacity ratio 0.69

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 69.9% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 448 147 97 764 319 91

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 11 11 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 1.00 0.95 0.97

Frpb, ped/bikes 0.99 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.96 1.00 1.00 0.97

Flt Protected 1.00 0.95 1.00 0.96

Satd. Flow (prot) 3267 1770 3421 3343

Flt Permitted 1.00 0.95 1.00 0.96

Satd. Flow (perm) 3267 1770 3421 3343

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 487 160 105 830 347 99

RTOR Reduction (vph) 35 0 0 0 46 0

Lane Group Flow (vph) 612 0 105 830 400 0

Confl. Peds. (#/hr) 6 6

Confl. Bikes (#/hr) 1 3

Turn Type Prot

Protected Phases 2 1 6 4

Permitted Phases

Actuated Green, G (s) 34.8 7.5 47.3 12.7

Effective Green, g (s) 34.8 7.5 47.3 12.7

Actuated g/C Ratio 0.50 0.11 0.68 0.18

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1624 190 2312 607

v/s Ratio Prot 0.19 c0.06 c0.24 c0.12

v/s Ratio Perm

v/c Ratio 0.38 0.55 0.36 0.66

Uniform Delay, d1 10.9 29.7 4.9 26.6

Progression Factor 0.77 1.01 1.24 1.00

Incremental Delay, d2 0.6 1.8 0.4 2.0

Delay (s) 9.0 31.6 6.4 28.6

Level of Service A C A C

Approach Delay (s) 9.0 9.3 28.6

Approach LOS A A C

Intersection Summary

HCM Average Control Delay 13.4 HCM Level of Service B

HCM Volume to Capacity ratio 0.43

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 47.1% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 43 460 49 18 604 39 213 226 40 75 99 36

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 12 11 11 11 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 1.00 0.98 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1711 3360 1770 3357 1711 1757 1711 1729

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1711 3360 1770 3357 1711 1757 1711 1729

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 47 500 53 20 657 42 232 246 43 82 108 39

RTOR Reduction (vph) 0 4 0 0 3 0 0 5 0 0 0 0

Lane Group Flow (vph) 47 549 0 20 696 0 232 284 0 82 147 0

Confl. Peds. (#/hr) 2 4 4 2 1 1

Confl. Bikes (#/hr) 3 1

Bus Blockages (#/hr) 0 0 0 0 4 0 0 0 0 0 0 0

Turn Type Prot Prot Split Split

Protected Phases 1 6 5 2 3 3 4 4

Permitted Phases

Actuated Green, G (s) 7.2 73.6 3.0 69.4 27.1 27.1 16.3 16.3

Effective Green, g (s) 7.2 73.6 3.0 69.4 27.1 27.1 16.3 16.3

Actuated g/C Ratio 0.05 0.53 0.02 0.50 0.19 0.19 0.12 0.12

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.0 2.5 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 88 1766 38 1664 331 340 199 201

v/s Ratio Prot c0.03 c0.16 0.01 c0.21 0.14 c0.16 0.05 c0.09

v/s Ratio Perm

v/c Ratio 0.53 0.31 0.53 0.42 0.70 0.84 0.41 0.73

Uniform Delay, d1 64.8 18.8 67.8 22.5 52.7 54.3 57.4 59.7

Progression Factor 0.69 1.11 1.11 0.46 1.13 1.13 1.00 1.00

Incremental Delay, d2 4.5 0.4 9.5 0.8 5.3 15.1 0.5 11.2

Delay (s) 49.2 21.4 85.1 11.0 65.0 76.7 57.9 70.9

Level of Service D C F B E E E E

Approach Delay (s) 23.6 13.1 71.5 66.2

Approach LOS C B E E

Intersection Summary

HCM Average Control Delay 36.7 HCM Level of Service D

HCM Volume to Capacity ratio 0.58

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 25.0

Intersection Capacity Utilization 58.0% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 11 2 0 71 4 15 1 379 72 17 170 2

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 12 2 0 77 4 16 1 412 78 18 185 2

Pedestrians 2 1 1 1

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 0 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 698 718 189 679 680 453 189 491

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 698 718 189 679 680 453 189 491

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 96 99 100 78 99 97 100 98

cM capacity (veh/h) 336 347 851 357 365 606 1383 1071

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 14 98 491 205

Volume Left 12 77 1 18

Volume Right 0 16 78 2

cSH 338 384 1383 1071

Volume to Capacity 0.04 0.25 0.00 0.02

Queue Length 95th (ft) 3 25 0 1

Control Delay (s) 16.1 17.5 0.0 0.9

Lane LOS C C A A

Approach Delay (s) 16.1 17.5 0.0 0.9

Approach LOS C C

Intersection Summary

Average Delay 2.6

Intersection Capacity Utilization 36.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 5 63 103 449 337 7

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 5 68 112 488 366 8

Pedestrians 2 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1086 372 376

vC1, stage 1 conf vol 372

vC2, stage 2 conf vol 714

vCu, unblocked vol 1086 372 376

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s) 5.4

tF (s) 3.5 3.3 2.2

p0 queue free % 99 90 91

cM capacity (veh/h) 400 673 1181

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 74 600 374

Volume Left 5 112 0

Volume Right 68 0 8

cSH 641 1181 1700

Volume to Capacity 0.12 0.09 0.22

Queue Length 95th (ft) 10 8 0

Control Delay (s) 11.4 2.5 0.0

Lane LOS B A

Approach Delay (s) 11.4 2.5 0.0

Approach LOS B

Intersection Summary

Average Delay 2.2

Intersection Capacity Utilization 61.7% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 2 326 69 81 370 37 159 16 33 14 3 6

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 354 75 88 402 40 173 17 36 15 3 7

Pedestrians 1 1 2

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 444 430 984 1018 394 1005 1035 424

vC1, stage 1 conf vol 397 397 600 600

vC2, stage 2 conf vol 586 620 404 435

vCu, unblocked vol 444 430 984 1018 394 1005 1035 424

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s) 6.1 5.5 6.1 5.5

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 92 56 96 95 96 99 99

cM capacity (veh/h) 1114 1128 397 391 654 363 374 629

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 2 429 88 442 226 25

Volume Left 2 0 88 0 173 15

Volume Right 0 75 0 40 36 7

cSH 1114 1700 1128 1700 423 410

Volume to Capacity 0.00 0.25 0.08 0.26 0.53 0.06

Queue Length 95th (ft) 0 0 6 0 77 5

Control Delay (s) 8.2 0.0 8.5 0.0 22.9 14.3

Lane LOS A A C B

Approach Delay (s) 0.0 1.4 22.9 14.3

Approach LOS C B

Intersection Summary

Average Delay 5.2

Intersection Capacity Utilization 51.1% ICU Level of Service A

Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 361 48 125 503 116 309

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 392 52 136 547 126 336

Pedestrians 2 6

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 1

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 1257

pX, platoon unblocked 0.86

vC, conflicting volume 451 1245 424

vC1, stage 1 conf vol 424

vC2, stage 2 conf vol 820

vCu, unblocked vol 451 1204 424

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s) 5.4

tF (s) 2.2 3.5 3.3

p0 queue free % 88 62 46

cM capacity (veh/h) 1104 335 627

Direction, Lane # EB 1 WB 1 WB 2 NB 1

Volume Total 445 136 547 462

Volume Left 0 136 0 126

Volume Right 52 0 0 336

cSH 1700 1104 1700 506

Volume to Capacity 0.26 0.12 0.32 0.91

Queue Length 95th (ft) 0 10 0 267

Control Delay (s) 0.0 8.7 0.0 50.0

Lane LOS A F

Approach Delay (s) 0.0 1.7 50.0

Approach LOS F

Intersection Summary

Average Delay 15.3

Intersection Capacity Utilization 64.4% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 8 30 52 246 78 13

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 9 33 57 267 85 14

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 325 241 191

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 325 241 191

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 99 89 98

cM capacity (veh/h) 1234 741 850

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 41 324 99

Volume Left 9 0 85

Volume Right 0 267 14

cSH 1234 1700 755

Volume to Capacity 0.01 0.19 0.13

Queue Length 95th (ft) 1 0 11

Control Delay (s) 1.7 0.0 10.5

Lane LOS A B

Approach Delay (s) 1.7 0.0 10.5

Approach LOS B

Intersection Summary

Average Delay 2.4

Intersection Capacity Utilization 29.8% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 26 37 87 346 200 19

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 28 40 95 376 217 21

Pedestrians 4

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 797 228 217

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 797 228 217

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 91 95 93

cM capacity (veh/h) 330 812 1352

Direction, Lane # EB 1 EB 2 NB 1 SB 1

Volume Total 28 40 471 238

Volume Left 28 0 95 0

Volume Right 0 40 0 21

cSH 330 812 1352 1700

Volume to Capacity 0.09 0.05 0.07 0.14

Queue Length 95th (ft) 7 4 6 0

Control Delay (s) 16.9 9.7 2.1 0.0

Lane LOS C A A

Approach Delay (s) 12.7 2.1 0.0

Approach LOS B

Intersection Summary

Average Delay 2.4

Intersection Capacity Utilization 48.0% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 1 0 155 2 210 0 258 139 54 128 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 11 12 12 12 12 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 0.98 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 0.85 1.00

Flt Protected 1.00 0.95 1.00 1.00 1.00 0.99

Satd. Flow (prot) 1863 1707 1544 1863 1548 1831

Flt Permitted 1.00 0.76 1.00 1.00 1.00 0.60

Satd. Flow (perm) 1863 1361 1544 1863 1548 1114

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 1 0 168 2 228 0 280 151 59 139 1

RTOR Reduction (vph) 0 0 0 0 82 0 0 0 118 0 0 0

Lane Group Flow (vph) 0 1 0 168 148 0 0 280 33 0 199 0

Confl. Peds. (#/hr) 3 1 1 3 6 7 7 6

Confl. Bikes (#/hr) 1 1

Turn Type Perm Perm Perm Perm Perm

Protected Phases 2 2 5 5

Permitted Phases 2 2 5 5 5

Actuated Green, G (s) 44.7 44.7 44.7 15.3 15.3 15.3

Effective Green, g (s) 44.7 44.7 44.7 15.3 15.3 15.3

Actuated g/C Ratio 0.64 0.64 0.64 0.22 0.22 0.22

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1190 869 986 407 338 243

v/s Ratio Prot 0.00 0.10 0.15

v/s Ratio Perm c0.12 0.02 c0.18

v/c Ratio 0.00 0.19 0.15 0.69 0.10 0.82

Uniform Delay, d1 4.6 5.2 5.1 25.2 21.8 26.0

Progression Factor 1.00 0.72 2.11 1.00 1.00 1.13

Incremental Delay, d2 0.0 0.5 0.3 3.8 0.0 17.2

Delay (s) 4.6 4.2 11.0 29.0 21.9 46.5

Level of Service A A B C C D

Approach Delay (s) 4.6 8.1 26.5 46.5

Approach LOS A A C D

Intersection Summary

HCM Average Control Delay 23.2 HCM Level of Service C

HCM Volume to Capacity ratio 0.35

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 51.8% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 64 722 59 149 871 307 69 321 223 155 197 27

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 11 12 11 12 11 10 11 12 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 0.91 0.91

Frpb, ped/bikes 1.00 1.00 1.00 0.98 1.00 1.00 0.96 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.96 1.00 1.00 0.85 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 0.99

Satd. Flow (prot) 1770 3373 1770 3214 1711 1739 1473 1610 3198

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 0.99

Satd. Flow (perm) 1770 3373 1770 3214 1711 1739 1473 1610 3198

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 70 785 64 162 947 334 75 349 242 168 214 29

RTOR Reduction (vph) 0 4 0 0 23 0 0 0 162 0 6 0

Lane Group Flow (vph) 70 845 0 162 1258 0 75 349 80 134 271 0

Confl. Peds. (#/hr) 21 14 14 21 6 13 13 6

Turn Type Prot Prot Split Perm Split

Protected Phases 5 2 1 6 4 4 3 3

Permitted Phases 4

Actuated Green, G (s) 7.0 57.7 15.8 66.5 29.8 29.8 29.8 16.7 16.7

Effective Green, g (s) 7.0 57.7 15.8 66.5 29.8 29.8 29.8 16.7 16.7

Actuated g/C Ratio 0.05 0.41 0.11 0.48 0.21 0.21 0.21 0.12 0.12

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 89 1390 200 1527 364 370 314 192 381

v/s Ratio Prot 0.04 c0.25 0.09 c0.39 0.04 c0.20 0.08 c0.08

v/s Ratio Perm 0.05

v/c Ratio 0.79 0.61 0.81 0.82 0.21 0.94 0.25 0.70 0.71

Uniform Delay, d1 65.8 32.3 60.6 31.7 45.4 54.3 45.9 59.2 59.3

Progression Factor 0.74 0.53 1.23 0.33 1.00 1.00 1.00 0.95 0.95

Incremental Delay, d2 32.3 1.9 2.2 0.5 0.1 32.0 0.2 8.0 4.8

Delay (s) 80.7 19.2 76.9 11.1 45.5 86.3 46.0 64.5 61.0

Level of Service F B E B D F D E E

Approach Delay (s) 23.8 18.4 67.0 62.1

Approach LOS C B E E

Intersection Summary

HCM Average Control Delay 34.5 HCM Level of Service C

HCM Volume to Capacity ratio 0.80

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 81.8% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 56 29 17 13 28 11 25 461 6 7 245 20

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 61 32 18 14 30 12 27 501 7 8 266 22

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 111 57 535 296

Volume Left (vph) 61 14 27 8

Volume Right (vph) 18 12 7 22

Hadj (s) 0.04 -0.04 0.04 0.00

Departure Headway (s) 6.1 6.2 4.9 5.1

Degree Utilization, x 0.19 0.10 0.73 0.42

Capacity (veh/h) 522 504 718 669

Control Delay (s) 10.5 9.8 19.6 11.8

Approach Delay (s) 10.5 9.8 19.6 11.8

Approach LOS B A C B

Intersection Summary

Delay 15.8

HCM Level of Service C

Intersection Capacity Utilization 54.4% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 37 203 272 272 93 23

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 40 221 296 296 101 25

Pedestrians 1 12

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1014 115 127

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1014 115 127

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 81 76 80

cM capacity (veh/h) 209 937 1458

Direction, Lane # EB 1 EB 2 NB 1 SB 1

Volume Total 40 221 591 126

Volume Left 40 0 296 0

Volume Right 0 221 0 25

cSH 209 937 1458 1700

Volume to Capacity 0.19 0.24 0.20 0.07

Queue Length 95th (ft) 17 23 19 0

Control Delay (s) 26.3 10.0 5.0 0.0

Lane LOS D B A

Approach Delay (s) 12.5 5.0 0.0

Approach LOS B

Intersection Summary

Average Delay 6.4

Intersection Capacity Utilization 46.0% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 24 36 3 21 38 166 8 353 31 152 141 16

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 26 39 3 23 41 180 9 384 34 165 153 17

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 68 64 180 426 336

Volume Left (vph) 26 23 0 9 165

Volume Right (vph) 3 0 180 34 17

Hadj (s) 0.08 0.21 -0.67 -0.01 0.10

Departure Headway (s) 6.8 6.9 6.0 5.4 5.6

Degree Utilization, x 0.13 0.12 0.30 0.64 0.53

Capacity (veh/h) 439 470 538 637 607

Control Delay (s) 10.8 9.7 10.4 17.5 14.7

Approach Delay (s) 10.8 10.2 17.5 14.7

Approach LOS B B C B

Intersection Summary

Delay 14.5

HCM Level of Service B

Intersection Capacity Utilization 58.2% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 19 161 2 22 142 62 9 448 53 53 231 15

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 11 11 11 12 11 11 12 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.98 1.00 1.00

Flpb, ped/bikes 0.99 1.00 0.97 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.95 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1755 1858 1652 1702 1767 1801 1507 1768 1782

Flt Permitted 0.48 1.00 0.58 1.00 0.59 1.00 1.00 0.45 1.00

Satd. Flow (perm) 880 1858 1016 1702 1106 1801 1507 837 1782

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 21 175 2 24 154 67 10 487 58 58 251 16

RTOR Reduction (vph) 0 1 0 0 26 0 0 0 19 0 2 0

Lane Group Flow (vph) 21 176 0 24 195 0 10 487 39 58 265 0

Confl. Peds. (#/hr) 6 22 22 6 1 2 2 1

Confl. Bikes (#/hr) 2 2

Turn Type Perm Perm Perm Perm Perm

Protected Phases 4 4 2 2

Permitted Phases 4 4 2 2 2

Actuated Green, G (s) 12.9 12.9 12.9 12.9 47.1 47.1 47.1 47.1 47.1

Effective Green, g (s) 12.9 12.9 12.9 12.9 47.1 47.1 47.1 47.1 47.1

Actuated g/C Ratio 0.18 0.18 0.18 0.18 0.67 0.67 0.67 0.67 0.67

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 162 342 187 314 744 1212 1014 563 1199

v/s Ratio Prot 0.09 c0.11 c0.27 0.15

v/s Ratio Perm 0.02 0.02 0.01 0.03 0.07

v/c Ratio 0.13 0.52 0.13 0.62 0.01 0.40 0.04 0.10 0.22

Uniform Delay, d1 23.9 25.7 23.9 26.3 3.8 5.1 3.8 4.0 4.4

Progression Factor 1.00 1.00 1.14 1.26 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.5 0.1 2.5 0.0 1.0 0.1 0.4 0.4

Delay (s) 24.0 26.3 27.2 35.6 3.8 6.1 3.9 4.4 4.8

Level of Service C C C D A A A A A

Approach Delay (s) 26.0 34.8 5.9 4.7

Approach LOS C C A A

Intersection Summary

HCM Average Control Delay 14.0 HCM Level of Service B

HCM Volume to Capacity ratio 0.45

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 58.5% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 1 232 35 153 181 36 40 16 652 24 298 69

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00 1.00 0.95 0.95 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.86 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 1676 1400 1513 1586 1393 1589 1365 1354 1593 3185 1392

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.54 1.00 1.00 0.44 1.00 1.00

Satd. Flow (perm) 1593 1676 1400 1513 1586 1393 907 1365 1354 744 3185 1392

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 1 252 38 166 197 39 43 17 709 26 324 75

RTOR Reduction (vph) 0 0 15 0 0 0 0 162 169 0 0 35

Lane Group Flow (vph) 1 252 23 149 214 39 43 202 193 26 324 40

Confl. Peds. (#/hr) 5 3 3 5 1 1

Turn Type Split Perm Split Free Perm Prot Perm Perm

Protected Phases 8 8 7 7 2 2 6

Permitted Phases 8 Free 2 6 6

Actuated Green, G (s) 27.0 27.0 27.0 23.3 23.3 140.0 74.7 74.7 74.7 74.7 74.7 74.7

Effective Green, g (s) 27.0 27.0 27.0 23.3 23.3 140.0 74.7 74.7 74.7 74.7 74.7 74.7

Actuated g/C Ratio 0.19 0.19 0.19 0.17 0.17 1.00 0.53 0.53 0.53 0.53 0.53 0.53

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.5 3.5 3.5 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 307 323 270 252 264 1393 484 728 722 397 1699 743

v/s Ratio Prot 0.00 c0.15 0.10 c0.13 c0.15 0.14 0.10

v/s Ratio Perm 0.02 0.03 0.05 0.03 0.03

v/c Ratio 0.00 0.78 0.09 0.59 0.81 0.03 0.09 0.28 0.27 0.07 0.19 0.05

Uniform Delay, d1 45.6 53.7 46.4 53.9 56.2 0.0 16.0 17.9 17.8 15.8 17.0 15.7

Progression Factor 1.00 1.00 1.00 0.35 0.37 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 11.9 0.2 2.2 14.5 0.0 0.4 0.9 0.9 0.3 0.2 0.1

Delay (s) 45.6 65.5 46.5 21.3 35.1 0.0 16.3 18.8 18.7 16.1 17.2 15.8

Level of Service D E D C D A B B B B B B

Approach Delay (s) 63.0 26.6 18.6 16.9

Approach LOS E C B B

Intersection Summary

HCM Average Control Delay 26.8 HCM Level of Service C

HCM Volume to Capacity ratio 0.49

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 63.7% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 354 127 5 229 97 89 6 975 200 130 614 201

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.97 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1768 1851 1758 1863 1560 1769 3433 1770 3388

Flt Permitted 0.69 1.00 0.58 1.00 1.00 0.30 1.00 0.12 1.00

Satd. Flow (perm) 1283 1851 1068 1863 1560 566 3433 215 3388

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 385 138 5 249 105 97 7 1060 217 141 667 218

RTOR Reduction (vph) 0 2 0 0 0 84 0 23 0 0 35 0

Lane Group Flow (vph) 385 141 0 249 105 13 7 1254 0 141 850 0

Confl. Peds. (#/hr) 1 11 11 1 2 12 12 2

Confl. Bikes (#/hr) 2 1 1

Turn Type pm+pt pm+pt Perm pm+pt pm+pt

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 8 2 6

Actuated Green, G (s) 16.3 9.3 16.3 9.3 9.3 31.7 30.6 41.7 36.6

Effective Green, g (s) 16.3 9.3 16.3 9.3 9.3 31.7 30.6 41.7 36.6

Actuated g/C Ratio 0.23 0.13 0.23 0.13 0.13 0.45 0.44 0.60 0.52

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 347 246 318 248 207 275 1501 286 1771

v/s Ratio Prot c0.11 0.08 0.08 0.06 0.00 c0.37 c0.05 0.25

v/s Ratio Perm c0.15 0.10 0.01 0.01 0.24

v/c Ratio 1.11 0.57 0.78 0.42 0.06 0.03 0.84 0.49 0.48

Uniform Delay, d1 26.2 28.5 24.3 27.9 26.5 10.5 17.5 11.2 10.6

Progression Factor 1.00 1.00 0.90 0.52 0.87 1.00 1.00 1.00 1.00

Incremental Delay, d2 81.2 3.2 9.2 0.9 0.1 0.0 5.7 1.3 0.9

Delay (s) 107.4 31.7 31.1 15.4 23.3 10.6 23.1 12.5 11.6

Level of Service F C C B C B C B B

Approach Delay (s) 86.9 25.8 23.1 11.7

Approach LOS F C C B

Intersection Summary

HCM Average Control Delay 30.1 HCM Level of Service C

HCM Volume to Capacity ratio 0.87

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 79.1% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 354 803 110 5 756 295 331 487 488 25 39 88

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.1 5.5 5.5 5.5 5.1 5.1 5.5 5.1 5.1 5.5

Lane Util. Factor 1.00 0.95 1.00 0.95 0.91 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.96 0.99 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 0.96 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 1.00 0.95 0.99 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3539 1521 3371 1610 3370 1583 1770 1863 1583

Flt Permitted 0.08 1.00 1.00 0.95 0.95 0.99 1.00 0.95 1.00 1.00

Satd. Flow (perm) 147 3539 1521 3207 1610 3370 1583 1770 1863 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 385 873 120 5 822 321 360 529 530 27 42 96

RTOR Reduction (vph) 0 0 33 0 30 0 0 0 194 0 0 58

Lane Group Flow (vph) 385 873 87 0 1118 0 288 601 336 27 42 38

Confl. Peds. (#/hr) 6 8 8 6

Confl. Bikes (#/hr) 1

Turn Type pm+pt Perm Perm Split custom Split custom

Protected Phases 5 2 6 4 4 3 3

Permitted Phases 2 2 6 2 6

Actuated Green, G (s) 82.7 82.7 82.7 52.2 27.6 27.6 82.7 4.3 4.3 52.2

Effective Green, g (s) 82.7 82.7 82.7 52.2 27.6 27.6 82.7 4.3 4.3 52.2

Actuated g/C Ratio 0.63 0.63 0.63 0.40 0.21 0.21 0.63 0.03 0.03 0.40

Clearance Time (s) 5.1 5.5 5.5 5.5 5.1 5.1 5.5 5.1 5.1 5.5

Vehicle Extension (s) 3.0 3.5 3.5 3.5 3.0 3.0 3.5 3.0 3.0 3.5

Lane Grp Cap (vph) 410 2246 965 1285 341 714 1005 58 61 634

v/s Ratio Prot c0.18 0.25 c0.18 0.18 0.02 c0.02

v/s Ratio Perm c0.41 0.06 0.35 0.21 0.02

v/c Ratio 0.94 0.39 0.09 0.87 0.84 0.84 0.33 0.47 0.69 0.06

Uniform Delay, d1 40.1 11.5 9.2 35.9 49.3 49.3 11.0 61.9 62.3 24.0

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 29.1 0.1 0.0 6.8 17.1 8.9 0.2 5.8 27.7 0.0

Delay (s) 69.2 11.7 9.3 42.8 66.4 58.1 11.3 67.7 90.0 24.0

Level of Service E B A D E E B E F C

Approach Delay (s) 27.5 42.8 42.3 48.0

Approach LOS C D D D

Intersection Summary

HCM Average Control Delay 37.7 HCM Level of Service D

HCM Volume to Capacity ratio 0.88

Actuated Cycle Length (s) 130.3 Sum of lost time (s) 15.3

Intersection Capacity Utilization 87.0% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Sign Control Stop Stop Stop

Volume (vph) 3 39 56 43 30 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 3 42 61 47 33 1

Direction, Lane # EB 1 NB 1 SB 1

Volume Total (vph) 46 108 34

Volume Left (vph) 3 61 0

Volume Right (vph) 42 0 1

Hadj (s) -0.51 0.15 0.01

Departure Headway (s) 3.7 4.2 4.1

Degree Utilization, x 0.05 0.12 0.04

Capacity (veh/h) 933 843 858

Control Delay (s) 6.9 7.8 7.3

Approach Delay (s) 6.9 7.8 7.3

Approach LOS A A A

Intersection Summary

Delay 7.5

HCM Level of Service A

Intersection Capacity Utilization 22.0% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 4 2 1 1 5 48 1 28 0 46 45 10

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 4 2 1 1 5 52 1 30 0 50 49 11

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 8 59 32 110

Volume Left (vph) 4 1 1 50

Volume Right (vph) 1 52 0 11

Hadj (s) 0.06 -0.50 0.04 0.07

Departure Headway (s) 4.3 3.7 4.2 4.1

Degree Utilization, x 0.01 0.06 0.04 0.13

Capacity (veh/h) 798 928 833 854

Control Delay (s) 7.4 7.0 7.3 7.7

Approach Delay (s) 7.4 7.0 7.3 7.7

Approach LOS A A A A

Intersection Summary

Delay 7.4

HCM Level of Service A

Intersection Capacity Utilization 23.8% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 0 2 8 0 40 1 93 10 25 62 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 0 2 9 0 43 1 101 11 27 67 0

Pedestrians 1 1

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 275 236 68 234 230 108 67 112

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 275 236 68 234 230 108 67 112

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 100 100 99 100 95 100 98

cM capacity (veh/h) 636 652 994 708 657 946 1534 1478

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 3 52 113 95

Volume Left 1 9 1 27

Volume Right 2 43 11 0

cSH 837 896 1534 1478

Volume to Capacity 0.00 0.06 0.00 0.02

Queue Length 95th (ft) 0 5 0 1

Control Delay (s) 9.3 9.3 0.1 2.3

Lane LOS A A A A

Approach Delay (s) 9.3 9.3 0.1 2.3

Approach LOS A A

Intersection Summary

Average Delay 2.8

Intersection Capacity Utilization 21.6% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 318 14 7 18 4 13 57 417 16 13 290 156

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 5.0 5.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 0.99 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.95 1.00 0.99 1.00 0.95

Flt Protected 0.96 0.97 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1769 1715 1756 3516 1770 3326

Flt Permitted 0.73 0.80 0.48 1.00 0.95 1.00

Satd. Flow (perm) 1354 1406 879 3516 1770 3326

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 346 15 8 20 4 14 62 453 17 14 315 170

RTOR Reduction (vph) 0 1 0 0 9 0 0 2 0 0 36 0

Lane Group Flow (vph) 0 368 0 0 29 0 62 468 0 14 449 0

Confl. Peds. (#/hr) 1 3 3 1 3 2 2 3

Confl. Bikes (#/hr) 1

Turn Type Perm Perm Perm Prot

Protected Phases 8 8 6 5 5 6

Permitted Phases 8 8 6

Actuated Green, G (s) 48.3 48.3 65.9 65.9 12.8 82.7

Effective Green, g (s) 48.3 48.3 65.9 65.9 12.8 82.7

Actuated g/C Ratio 0.34 0.34 0.47 0.47 0.09 0.59

Clearance Time (s) 4.0 4.0 5.0 5.0 4.0

Vehicle Extension (s) 3.5 3.5 2.5 2.5 2.0

Lane Grp Cap (vph) 467 485 414 1655 162 1965

v/s Ratio Prot c0.13 0.01 c0.13

v/s Ratio Perm c0.27 0.02 0.07

v/c Ratio 0.79 0.06 0.15 0.28 0.09 0.23

Uniform Delay, d1 41.3 30.7 21.1 22.6 58.2 13.6

Progression Factor 1.00 1.00 0.76 0.75 1.66 0.23

Incremental Delay, d2 8.8 0.1 0.8 0.4 0.1 0.0

Delay (s) 50.1 30.7 16.9 17.5 96.6 3.1

Level of Service D C B B F A

Approach Delay (s) 50.1 30.7 17.4 5.8

Approach LOS D C B A

Intersection Summary

HCM Average Control Delay 22.1 HCM Level of Service C

HCM Volume to Capacity ratio 0.47

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 13.0

Intersection Capacity Utilization 53.6% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 3 5 102 5 7 9 116 71 8 49 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 3 5 111 5 8 10 126 77 9 53 0

Pedestrians 2 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 131

pX, platoon unblocked 0.97 0.97 0.97 0.97 0.97 0.97

vC, conflicting volume 267 293 55 264 255 167 53 203

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 228 255 55 224 215 124 53 162

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 99 99 84 99 99 99 99

cM capacity (veh/h) 687 621 1010 694 653 897 1552 1373

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 9 124 213 62

Volume Left 0 111 10 9

Volume Right 5 8 77 0

cSH 818 702 1552 1373

Volume to Capacity 0.01 0.18 0.01 0.01

Queue Length 95th (ft) 1 16 0 0

Control Delay (s) 9.5 11.2 0.4 1.1

Lane LOS A B A A

Approach Delay (s) 9.5 11.2 0.4 1.1

Approach LOS A B

Intersection Summary

Average Delay 4.0

Intersection Capacity Utilization 31.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 14 3 7 23 17 17 14 89 12 27 89 48

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 15 3 8 25 18 18 15 97 13 29 97 52

Pedestrians 4 3 1

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 347 329 128 328 348 106 153 113

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 347 329 128 328 348 106 153 113

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 97 99 99 96 97 98 99 98

cM capacity (veh/h) 563 569 918 598 555 946 1423 1473

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 26 62 125 178

Volume Left 15 25 15 29

Volume Right 8 18 13 52

cSH 635 654 1423 1473

Volume to Capacity 0.04 0.09 0.01 0.02

Queue Length 95th (ft) 3 8 1 2

Control Delay (s) 10.9 11.1 1.0 1.4

Lane LOS B B A A

Approach Delay (s) 10.9 11.1 1.0 1.4

Approach LOS B B

Intersection Summary

Average Delay 3.4

Intersection Capacity Utilization 23.9% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 128 712 4 4 989 95 4 1 1 43 1 131

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.6 4.6 4.6 4.6 5.5 5.5 5.5

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.99 0.98 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.97 0.95 1.00

Satd. Flow (prot) 1769 3536 1768 3485 1759 1770 1561

Flt Permitted 0.16 1.00 0.30 1.00 0.90 0.75 1.00

Satd. Flow (perm) 296 3536 556 3485 1639 1404 1561

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 139 774 4 4 1075 103 4 1 1 47 1 142

RTOR Reduction (vph) 0 0 0 0 8 0 0 1 0 0 91 0

Lane Group Flow (vph) 139 778 0 4 1170 0 0 5 0 47 52 0

Confl. Peds. (#/hr) 2 1 1 2 2 2

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 79.9 79.9 79.9 79.9 50.0 50.0 50.0

Effective Green, g (s) 79.9 79.9 79.9 79.9 50.0 50.0 50.0

Actuated g/C Ratio 0.57 0.57 0.57 0.57 0.36 0.36 0.36

Clearance Time (s) 4.6 4.6 4.6 4.6 5.5 5.5 5.5

Vehicle Extension (s) 3.5 3.5 3.5 3.5 4.0 4.0 4.0

Lane Grp Cap (vph) 169 2018 317 1989 585 501 558

v/s Ratio Prot 0.22 0.34 0.03

v/s Ratio Perm c0.47 0.01 0.00 c0.03

v/c Ratio 0.82 0.39 0.01 0.59 0.01 0.09 0.09

Uniform Delay, d1 24.3 16.5 13.0 19.4 29.0 29.9 29.9

Progression Factor 1.13 0.95 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 18.0 0.1 0.0 0.5 0.0 0.4 0.3

Delay (s) 45.6 15.8 13.0 19.9 29.1 30.3 30.2

Level of Service D B B B C C C

Approach Delay (s) 20.3 19.9 29.1 30.3

Approach LOS C B C C

Intersection Summary

HCM Average Control Delay 20.9 HCM Level of Service C

HCM Volume to Capacity ratio 0.54

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.1

Intersection Capacity Utilization 69.7% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 71 558 184 128 714 228 200 477 106 177 324 45

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.96 1.00 0.96 1.00 0.97 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 3393 1770 3392 1770 3431 1770 3466

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1770 3393 1770 3392 1770 3431 1770 3466

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 77 607 200 139 776 248 217 518 115 192 352 49

RTOR Reduction (vph) 0 46 0 0 43 0 0 27 0 0 15 0

Lane Group Flow (vph) 77 761 0 139 981 0 217 606 0 192 386 0

Confl. Peds. (#/hr) 8 4 4 8 6 5 5 6

Turn Type Prot Prot Prot Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases

Actuated Green, G (s) 3.5 19.9 7.4 23.8 10.7 17.0 9.7 16.0

Effective Green, g (s) 3.5 19.9 7.4 23.8 10.7 17.0 9.7 16.0

Actuated g/C Ratio 0.05 0.28 0.11 0.34 0.15 0.24 0.14 0.23

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 89 965 187 1153 271 833 245 792

v/s Ratio Prot 0.04 0.22 c0.08 c0.29 c0.12 c0.18 0.11 0.11

v/s Ratio Perm

v/c Ratio 0.87 0.79 0.74 0.85 0.80 0.73 0.78 0.49

Uniform Delay, d1 33.0 23.1 30.4 21.5 28.6 24.4 29.1 23.4

Progression Factor 1.00 1.00 1.57 0.85 1.08 0.91 1.00 1.00

Incremental Delay, d2 53.5 4.3 13.7 5.7 15.5 5.5 15.0 2.1

Delay (s) 86.5 27.5 61.5 24.1 46.5 27.7 44.2 25.6

Level of Service F C E C D C D C

Approach Delay (s) 32.6 28.5 32.5 31.6

Approach LOS C C C C

Intersection Summary

HCM Average Control Delay 31.0 HCM Level of Service C

HCM Volume to Capacity ratio 0.77

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 71.0% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 0 0 777 0 0 0 0 0 635 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3

Lane Util. Factor 0.95 0.95

Frt 1.00 1.00

Flt Protected 1.00 1.00

Satd. Flow (prot) 3539 3539

Flt Permitted 1.00 1.00

Satd. Flow (perm) 3539 3539

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 0 0 0 845 0 0 0 0 0 690 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 0 0 0 845 0 0 0 0 0 690 0

Turn Type

Protected Phases 6 4

Permitted Phases

Actuated Green, G (s) 92.8 36.6

Effective Green, g (s) 92.8 36.6

Actuated g/C Ratio 0.66 0.26

Clearance Time (s) 5.3 5.3

Vehicle Extension (s) 5.0 5.0

Lane Grp Cap (vph) 2346 925

v/s Ratio Prot c0.24 c0.19

v/s Ratio Perm

v/c Ratio 0.36 0.75

Uniform Delay, d1 10.5 47.4

Progression Factor 0.74 1.00

Incremental Delay, d2 0.4 4.0

Delay (s) 8.1 51.4

Level of Service A D

Approach Delay (s) 0.0 8.1 0.0 51.4

Approach LOS A A A D

Intersection Summary

HCM Average Control Delay 27.6 HCM Level of Service C

HCM Volume to Capacity ratio 0.47

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.6

Intersection Capacity Utilization 36.5% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 0 750 0 0 631 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3

Lane Util. Factor 0.95 0.97

Frt 1.00 1.00

Flt Protected 1.00 0.95

Satd. Flow (prot) 3539 3433

Flt Permitted 1.00 0.95

Satd. Flow (perm) 3539 3433

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 815 0 0 686 0

RTOR Reduction (vph) 0 0 0 0 222 0

Lane Group Flow (vph) 0 815 0 0 464 0

Turn Type

Protected Phases 2 4

Permitted Phases

Actuated Green, G (s) 102.2 27.2

Effective Green, g (s) 102.2 27.2

Actuated g/C Ratio 0.73 0.19

Clearance Time (s) 5.3 5.3

Vehicle Extension (s) 5.0 5.0

Lane Grp Cap (vph) 2583 667

v/s Ratio Prot c0.23 c0.14

v/s Ratio Perm

v/c Ratio 0.32 0.70

Uniform Delay, d1 6.6 52.6

Progression Factor 1.84 0.06

Incremental Delay, d2 0.3 3.6

Delay (s) 12.5 6.6

Level of Service B A

Approach Delay (s) 12.5 0.0 6.6

Approach LOS B A A

Intersection Summary

HCM Average Control Delay 9.8 HCM Level of Service A

HCM Volume to Capacity ratio 0.40

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.6

Intersection Capacity Utilization 47.9% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 59 1447 69 152 1775 146 116 181 187 119 91 45

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.6 5.3 4.6 5.3 4.6 5.0 5.0 4.6 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3515 1770 3492 1770 1803 1552 1770 1863 1558

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3515 1770 3492 1770 1803 1552 1770 1863 1558

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 64 1573 75 165 1929 159 126 197 203 129 99 49

RTOR Reduction (vph) 0 2 0 0 4 0 0 0 102 0 0 42

Lane Group Flow (vph) 64 1646 0 165 2084 0 126 197 101 129 99 7

Confl. Peds. (#/hr) 2 3 3 2

Confl. Bikes (#/hr) 7 3 1

Bus Blockages (#/hr) 0 0 0 0 0 0 0 8 0 0 0 0

Turn Type Prot Prot Prot Perm Prot Perm

Protected Phases 5 2 1 6 3 8 7 4

Permitted Phases 8 4

Actuated Green, G (s) 12.6 68.0 20.0 75.4 11.3 23.1 23.1 9.4 21.2 21.2

Effective Green, g (s) 12.6 68.0 20.0 75.4 11.3 23.1 23.1 9.4 21.2 21.2

Actuated g/C Ratio 0.09 0.49 0.14 0.54 0.08 0.17 0.17 0.07 0.15 0.15

Clearance Time (s) 4.6 5.3 4.6 5.3 4.6 5.0 5.0 4.6 5.0 5.0

Vehicle Extension (s) 2.5 5.0 2.5 5.0 2.5 5.0 5.0 3.0 5.0 5.0

Lane Grp Cap (vph) 159 1707 253 1881 143 297 256 119 282 236

v/s Ratio Prot 0.04 0.47 c0.09 c0.60 0.07 c0.11 c0.07 0.05

v/s Ratio Perm 0.07 0.00

v/c Ratio 0.40 0.96 0.65 1.11 0.88 0.66 0.40 1.08 0.35 0.03

Uniform Delay, d1 60.1 34.8 56.7 32.3 63.7 54.8 52.2 65.3 53.2 50.6

Progression Factor 1.23 0.46 1.09 0.91 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.2 14.4 5.0 56.5 42.0 7.2 2.1 106.9 1.6 0.1

Delay (s) 75.0 30.4 66.8 86.0 105.7 62.0 54.3 172.2 54.8 50.8

Level of Service E C E F F E D F D D

Approach Delay (s) 32.0 84.6 69.5 108.7

Approach LOS C F E F

Intersection Summary

HCM Average Control Delay 65.5 HCM Level of Service E

HCM Volume to Capacity ratio 0.95

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 14.5

Intersection Capacity Utilization 91.3% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 0 1453 1367 0 477 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3 5.0

Lane Util. Factor 0.95 0.95 0.97

Frt 1.00 1.00 1.00

Flt Protected 1.00 1.00 0.95

Satd. Flow (prot) 3539 3539 3433

Flt Permitted 1.00 1.00 0.95

Satd. Flow (perm) 3539 3539 3433

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 1579 1486 0 518 0

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 0 1579 1486 0 518 0

Turn Type

Protected Phases 2 6 4

Permitted Phases

Actuated Green, G (s) 103.3 103.3 26.4

Effective Green, g (s) 103.3 103.3 26.4

Actuated g/C Ratio 0.74 0.74 0.19

Clearance Time (s) 5.3 5.3 5.0

Vehicle Extension (s) 5.0 3.0 3.0

Lane Grp Cap (vph) 2611 2611 647

v/s Ratio Prot c0.45 0.42 c0.15

v/s Ratio Perm

v/c Ratio 0.60 0.57 0.80

Uniform Delay, d1 8.7 8.3 54.3

Progression Factor 0.28 1.00 1.00

Incremental Delay, d2 0.4 0.9 7.0

Delay (s) 2.8 9.2 61.3

Level of Service A A E

Approach Delay (s) 2.8 9.2 61.3

Approach LOS A A E

Intersection Summary

HCM Average Control Delay 13.9 HCM Level of Service B

HCM Volume to Capacity ratio 0.64

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.3

Intersection Capacity Utilization 62.4% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 36 38 60 1482 1203 59

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 39 41 65 1611 1308 64

Pedestrians 2

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 2245 656 1374

vC1, stage 1 conf vol 1310

vC2, stage 2 conf vol 936

vCu, unblocked vol 2245 656 1374

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s) 5.8

tF (s) 3.5 3.3 2.2

p0 queue free % 77 90 87

cM capacity (veh/h) 171 407 495

Direction, Lane # EB 1 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3

Volume Total 80 65 805 805 654 654 64

Volume Left 39 65 0 0 0 0 0

Volume Right 41 0 0 0 0 0 64

cSH 243 495 1700 1700 1700 1700 1700

Volume to Capacity 0.33 0.13 0.47 0.47 0.38 0.38 0.04

Queue Length 95th (ft) 35 11 0 0 0 0 0

Control Delay (s) 26.9 13.4 0.0 0.0 0.0 0.0 0.0

Lane LOS D B

Approach Delay (s) 26.9 0.5 0.0

Approach LOS D

Intersection Summary

Average Delay 1.0

Intersection Capacity Utilization 52.0% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 228 284 76 178 356 373 46 1141 132 222 845 184

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 11 11 11 11 11 11 13 15 11 13

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.98 1.00 1.00 0.96 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3408 1711 3421 1498 1711 3421 1566 1947 3421 1588

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3408 1711 3421 1498 1711 3421 1566 1947 3421 1588

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 248 309 83 193 387 405 50 1240 143 241 918 200

RTOR Reduction (vph) 0 18 0 0 0 166 0 0 86 0 0 70

Lane Group Flow (vph) 248 374 0 193 387 239 50 1240 57 241 918 130

Confl. Peds. (#/hr) 6 10 10 6 10 21 21 10

Turn Type Prot Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 20.0 28.1 16.0 24.1 24.1 6.9 55.9 55.9 18.0 67.0 67.0

Effective Green, g (s) 20.0 28.1 16.0 24.1 24.1 6.9 55.9 55.9 18.0 67.0 67.0

Actuated g/C Ratio 0.14 0.20 0.11 0.17 0.17 0.05 0.40 0.40 0.13 0.48 0.48

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 3.0 2.0 2.0 2.5 3.5 3.5 2.5 3.5 3.5

Lane Grp Cap (vph) 253 684 196 589 258 84 1366 625 250 1637 760

v/s Ratio Prot c0.14 c0.11 0.11 0.11 0.03 c0.36 c0.12 0.27

v/s Ratio Perm c0.16 0.04 0.08

v/c Ratio 0.98 0.55 0.98 0.66 0.92 0.60 0.91 0.09 0.96 0.56 0.17

Uniform Delay, d1 59.8 50.2 61.9 54.1 57.1 65.2 39.6 26.2 60.7 26.0 20.7

Progression Factor 0.96 0.89 1.03 0.83 0.66 1.25 0.61 0.30 1.00 1.00 1.00

Incremental Delay, d2 50.7 0.5 59.2 2.0 35.6 6.1 7.3 0.2 46.6 1.4 0.5

Delay (s) 107.8 45.3 123.2 46.9 73.5 87.5 31.4 7.9 107.3 27.4 21.2

Level of Service F D F D E F C A F C C

Approach Delay (s) 69.6 72.8 31.0 40.7

Approach LOS E E C D

Intersection Summary

HCM Average Control Delay 48.9 HCM Level of Service D

HCM Volume to Capacity ratio 0.99

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 28.0

Intersection Capacity Utilization 86.9% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL2 EBL EBT EBR WBL WBT WBR WBR2 NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 1 177 369 244 145 304 61 92 238 37 1206 105

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00

Frt 1.00 1.00 0.85 1.00 0.95 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 3185 1425 1593 3025 1593 3185 1425

Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1593 3185 1425 1593 3025 1593 3185 1425

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 1 192 401 265 158 330 66 100 259 40 1311 114

RTOR Reduction (vph) 0 0 0 213 0 16 0 0 0 0 0 61

Lane Group Flow (vph) 0 193 401 52 158 480 0 0 0 299 1311 53

Turn Type Prot Prot Perm Prot Prot Prot Perm

Protected Phases 7 7 4 3 8 5 5 2

Permitted Phases 4 2

Actuated Green, G (s) 18.0 27.5 27.5 16.8 26.3 27.4 65.7 65.7

Effective Green, g (s) 18.0 27.5 27.5 16.8 26.3 27.4 65.7 65.7

Actuated g/C Ratio 0.13 0.20 0.20 0.12 0.19 0.20 0.47 0.47

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 2.0 6.0 6.0

Lane Grp Cap (vph) 205 626 280 191 568 312 1495 669

v/s Ratio Prot c0.12 0.13 0.10 c0.16 c0.19 c0.41

v/s Ratio Perm 0.04 0.04

v/c Ratio 0.94 0.64 0.19 0.83 0.84 0.96 0.88 0.08

Uniform Delay, d1 60.5 51.7 46.9 60.2 54.9 55.7 33.5 20.5

Progression Factor 0.96 1.10 2.81 1.12 0.90 1.08 0.56 0.08

Incremental Delay, d2 45.9 2.2 0.3 24.1 10.9 22.3 3.3 0.1

Delay (s) 104.0 58.9 131.9 91.7 60.3 82.3 22.0 1.8

Level of Service F E F F E F C A

Approach Delay (s) 91.6 67.9 31.1

Approach LOS F E C

Intersection Summary

HCM Average Control Delay 55.0 HCM Level of Service E

HCM Volume to Capacity ratio 0.88

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 17.0

Intersection Capacity Utilization 86.8% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBL SBT SBR SBR2 SER2

Lane Configurations

Volume (vph) 83 841 73 17 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00

Frt 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00

Satd. Flow (prot) 1593 3185 1425

Flt Permitted 0.95 1.00 1.00

Satd. Flow (perm) 1593 3185 1425

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 90 914 79 18 0

RTOR Reduction (vph) 0 0 5 0 0

Lane Group Flow (vph) 90 914 92 0 0

Turn Type Prot Prot custom

Protected Phases 1 6 6

Permitted Phases 4

Actuated Green, G (s) 8.0 46.3 46.3

Effective Green, g (s) 8.0 46.3 46.3

Actuated g/C Ratio 0.06 0.33 0.33

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 4.0 4.0

Lane Grp Cap (vph) 91 1053 471

v/s Ratio Prot 0.06 0.29 0.06

v/s Ratio Perm

v/c Ratio 0.99 0.87 0.19

Uniform Delay, d1 66.0 44.0 33.5

Progression Factor 0.96 0.92 0.92

Incremental Delay, d2 87.7 9.3 0.9

Delay (s) 151.3 49.6 31.7

Level of Service F D C

Approach Delay (s) 56.3

Approach LOS E

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 48 184 28 292 337 309 41 1335 365 212 919 20

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 6.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 0.97 0.95 1.00 1.00 0.95 1.00 0.97 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.97 1.00 1.00 0.96 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 3003 3090 3079 1383 1593 3079 1374 3090 3079 1383

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1593 3003 3090 3079 1383 1593 3079 1374 3090 3079 1383

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 52 200 30 317 366 336 45 1451 397 230 999 22

RTOR Reduction (vph) 0 9 0 0 0 74 0 0 85 0 0 11

Lane Group Flow (vph) 52 221 0 317 366 262 45 1451 312 230 999 11

Confl. Peds. (#/hr) 14 20 20 14 10 21 21 10

Turn Type Prot Prot Perm Prot pm+ov Prot Perm

Protected Phases 7 4 3 8 5 2 3 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 5.6 25.9 14.0 34.3 34.3 6.7 68.1 82.1 10.0 71.4 71.4

Effective Green, g (s) 5.6 25.9 14.0 34.3 34.3 6.7 68.1 82.1 10.0 71.4 71.4

Actuated g/C Ratio 0.04 0.18 0.10 0.24 0.24 0.05 0.49 0.59 0.07 0.51 0.51

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 6.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.5 3.5 3.5 1.5 4.0 3.5 1.5 4.0 4.0

Lane Grp Cap (vph) 64 556 309 754 339 76 1498 806 221 1570 705

v/s Ratio Prot 0.03 0.07 c0.10 0.12 0.03 c0.47 0.04 c0.07 c0.32

v/s Ratio Perm c0.19 0.19 0.01

v/c Ratio 0.81 0.40 1.03 0.49 0.77 0.59 0.97 0.39 1.04 0.64 0.02

Uniform Delay, d1 66.7 50.2 63.0 45.3 49.2 65.3 34.9 15.5 65.0 24.9 16.9

Progression Factor 1.08 0.87 1.20 0.59 0.44 1.07 0.78 1.23 1.18 0.61 0.41

Incremental Delay, d2 52.0 0.5 57.2 0.6 10.4 5.3 12.8 0.2 57.5 1.2 0.0

Delay (s) 123.8 44.1 132.6 27.3 32.1 74.9 40.1 19.2 134.1 16.3 6.9

Level of Service F D F C C E D B F B A

Approach Delay (s) 58.8 61.7 36.5 37.8

Approach LOS E E D D

Intersection Summary

HCM Average Control Delay 44.1 HCM Level of Service D

HCM Volume to Capacity ratio 0.94

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 21.0

Intersection Capacity Utilization 94.7% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 219 49 161 15 39 15 145 1785 22 8 1183 117

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 4.0 6.0 4.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 0.97 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.98 1.00 0.99 1.00 1.00 0.95 1.00 1.00 0.99

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.88 1.00 0.96 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1578 1401 1588 1540 3090 3079 1359 1593 3079 1404

Flt Permitted 0.59 1.00 0.27 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 978 1401 452 1540 3090 3079 1359 1593 3079 1404

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 238 53 175 16 42 16 158 1940 24 9 1286 127

RTOR Reduction (vph) 0 96 0 0 12 0 0 0 5 0 0 45

Lane Group Flow (vph) 238 132 0 16 46 0 158 1940 19 9 1286 82

Confl. Peds. (#/hr) 14 13 13 14 1 5 5 1

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 23.1 18.2 16.5 14.9 9.6 98.8 98.8 1.4 90.6 90.6

Effective Green, g (s) 23.1 18.2 16.5 14.9 9.6 98.8 98.8 1.4 90.6 90.6

Actuated g/C Ratio 0.17 0.13 0.12 0.11 0.07 0.71 0.71 0.01 0.65 0.65

Clearance Time (s) 4.0 6.0 4.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 2.0 3.0 2.0 2.0 3.0 3.0 2.0 3.0 3.0

Lane Grp Cap (vph) 182 182 66 164 212 2173 959 16 1993 909

v/s Ratio Prot c0.05 0.09 0.00 0.03 c0.05 c0.63 0.01 0.42

v/s Ratio Perm c0.17 0.03 0.01 0.06

v/c Ratio 1.31 0.73 0.24 0.28 0.75 0.89 0.02 0.56 0.65 0.09

Uniform Delay, d1 58.5 58.5 55.3 57.6 64.0 16.4 6.1 69.0 15.0 9.3

Progression Factor 0.89 0.81 1.00 1.00 1.25 0.57 0.32 1.21 0.18 0.01

Incremental Delay, d2 172.1 11.5 1.9 0.3 1.2 0.6 0.0 20.9 1.4 0.2

Delay (s) 224.5 58.6 57.2 58.0 81.2 9.9 2.0 104.2 4.1 0.2

Level of Service F E E E F A A F A A

Approach Delay (s) 143.3 57.8 15.2 4.4

Approach LOS F E B A

Intersection Summary

HCM Average Control Delay 26.8 HCM Level of Service C

HCM Volume to Capacity ratio 0.99

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 94.2% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

44: N 155th St & SR 99 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 27 Synchro 7 -  Report

David Evans and Associates, Inc. Page 47

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 501 352 110 129 200 157 151 1322 204 124 791 16

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.97 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 0.95 1.00 1.00 0.98 1.00 1.00 0.95 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 3090 1676 1357 1593 3185 1397 1593 3185 1348 1593 3185 1381

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 3090 1676 1357 1593 3185 1397 1593 3185 1348 1593 3185 1381

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 545 383 120 140 217 171 164 1437 222 135 860 17

RTOR Reduction (vph) 0 0 90 0 0 79 0 0 93 0 0 10

Lane Group Flow (vph) 545 383 30 140 217 92 164 1437 129 135 860 7

Confl. Peds. (#/hr) 6 25 25 6 11 12 12 11

Turn Type Prot Perm Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 22.0 34.7 34.7 14.7 27.4 27.4 16.7 60.6 60.6 10.0 53.9 53.9

Effective Green, g (s) 22.0 34.7 34.7 14.7 27.4 27.4 16.7 60.6 60.6 10.0 53.9 53.9

Actuated g/C Ratio 0.16 0.25 0.25 0.10 0.20 0.20 0.12 0.43 0.43 0.07 0.38 0.38

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 3.0 3.0 2.0 3.0 3.0

Lane Grp Cap (vph) 486 415 336 167 623 273 190 1379 583 114 1226 532

v/s Ratio Prot c0.18 c0.23 0.09 0.07 0.10 c0.45 c0.08 0.27

v/s Ratio Perm 0.02 0.07 0.10 0.00

v/c Ratio 1.12 0.92 0.09 0.84 0.35 0.34 0.86 1.04 0.22 1.18 0.70 0.01

Uniform Delay, d1 59.0 51.3 40.5 61.5 48.6 48.5 60.5 39.7 24.9 65.0 36.3 26.6

Progression Factor 1.12 1.01 1.10 1.00 1.00 1.00 1.17 0.50 0.35 0.90 1.29 1.79

Incremental Delay, d2 77.2 24.3 0.0 28.0 0.1 0.3 12.0 26.4 0.3 132.8 2.7 0.0

Delay (s) 143.0 76.4 44.5 89.5 48.7 48.8 82.7 46.1 8.9 191.4 49.3 47.7

Level of Service F E D F D D F D A F D D

Approach Delay (s) 107.4 59.5 44.9 68.3

Approach LOS F E D E

Intersection Summary

HCM Average Control Delay 66.9 HCM Level of Service E

HCM Volume to Capacity ratio 1.02

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 95.5% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

45: N 145th St & SR 99 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 27 Synchro 7 -  Report

David Evans and Associates, Inc. Page 48

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 175 405 77 211 528 224 63 1367 266 206 855 92

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.96 1.00 1.00 0.92 1.00 1.00 0.93

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3425 1770 3539 1512 1770 3539 1457 1770 3539 1474

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3425 1770 3539 1512 1770 3539 1457 1770 3539 1474

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 190 440 84 229 574 243 68 1486 289 224 929 100

RTOR Reduction (vph) 0 12 0 0 0 140 0 0 67 0 0 51

Lane Group Flow (vph) 190 512 0 229 574 103 68 1486 222 224 929 49

Confl. Peds. (#/hr) 24 26 26 24 29 43 43 29

Turn Type Prot Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 15.0 24.4 19.0 28.4 28.4 8.0 58.0 58.0 18.6 68.6 68.6

Effective Green, g (s) 15.0 24.4 19.0 28.4 28.4 8.0 58.0 58.0 18.6 68.6 68.6

Actuated g/C Ratio 0.11 0.17 0.14 0.20 0.20 0.06 0.41 0.41 0.13 0.49 0.49

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 4.0 2.0 2.0 2.0 6.0 6.0 5.0 6.0 6.0

Lane Grp Cap (vph) 190 597 240 718 307 101 1466 604 235 1734 722

v/s Ratio Prot 0.11 0.15 c0.13 c0.16 0.04 c0.42 c0.13 0.26

v/s Ratio Perm 0.07 0.15 0.03

v/c Ratio 1.00 0.86 0.95 0.80 0.33 0.67 1.01 0.37 0.95 0.54 0.07

Uniform Delay, d1 62.5 56.1 60.1 53.1 47.7 64.7 41.0 28.3 60.3 24.7 18.8

Progression Factor 1.01 0.97 1.00 1.00 1.00 1.27 0.67 0.35 1.06 0.51 0.38

Incremental Delay, d2 62.9 11.0 45.4 5.8 0.2 7.2 20.6 0.9 40.8 1.0 0.1

Delay (s) 126.0 65.6 105.4 58.9 48.0 89.5 48.1 10.8 104.9 13.5 7.3

Level of Service F E F E D F D B F B A

Approach Delay (s) 81.7 66.6 43.8 29.4

Approach LOS F E D C

Intersection Summary

HCM Average Control Delay 50.5 HCM Level of Service D

HCM Volume to Capacity ratio 0.97

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 96.0% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 146 292 74 167 433 137 89 1357 142 126 827 109

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Frpb, ped/bikes 1.00 0.99 1.00 0.97 1.00 1.00 0.93 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.96 1.00 1.00 0.85 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1770 3394 1770 3315 1770 3539 1479 1770 3440

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1770 3394 1770 3315 1770 3539 1479 1770 3440

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 159 317 80 182 471 149 97 1475 154 137 899 118

RTOR Reduction (vph) 0 16 0 0 22 0 0 0 65 0 7 0

Lane Group Flow (vph) 159 381 0 182 598 0 97 1475 89 137 1010 0

Confl. Peds. (#/hr) 41 17 17 41 32 21 21 32

Turn Type Prot Prot Prot Perm Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 2

Actuated Green, G (s) 15.2 25.6 17.0 27.4 12.4 68.0 68.0 13.4 69.0

Effective Green, g (s) 15.2 25.6 17.0 27.4 12.4 68.0 68.0 13.4 69.0

Actuated g/C Ratio 0.11 0.18 0.12 0.20 0.09 0.49 0.49 0.10 0.49

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 192 621 215 649 157 1719 718 169 1695

v/s Ratio Prot 0.09 0.11 c0.10 c0.18 0.05 c0.42 c0.08 0.29

v/s Ratio Perm 0.06

v/c Ratio 0.83 0.61 0.85 0.92 0.62 0.86 0.12 0.81 0.60

Uniform Delay, d1 61.1 52.6 60.2 55.2 61.5 31.7 19.7 62.1 25.5

Progression Factor 1.00 1.00 1.05 0.83 1.00 1.00 1.00 1.29 0.50

Incremental Delay, d2 24.4 1.8 16.7 12.7 7.1 5.8 0.4 20.0 1.2

Delay (s) 85.6 54.4 79.7 58.7 68.6 37.5 20.1 100.0 14.0

Level of Service F D E E E D C F B

Approach Delay (s) 63.3 63.5 37.7 24.2

Approach LOS E E D C

Intersection Summary

HCM Average Control Delay 42.3 HCM Level of Service D

HCM Volume to Capacity ratio 0.85

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 83.1% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 840 311 103 1025 0 0 0 0 202 0 401

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 11 11 12 12 12 12 12 11 12

Total Lost time (s) 5.0 5.0 4.6 5.0 5.0 5.0

Lane Util. Factor 0.91 1.00 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 0.97 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 4916 1541 1711 3421 1711 1583

Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 4916 1541 1711 3421 1711 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 913 338 112 1114 0 0 0 0 220 0 436

RTOR Reduction (vph) 0 0 220 0 0 0 0 0 0 0 0 357

Lane Group Flow (vph) 0 913 118 112 1114 0 0 0 0 0 220 79

Confl. Peds. (#/hr) 3 3

Turn Type Perm Prot Perm Perm

Protected Phases 2 1 6 4

Permitted Phases 2 4 4

Actuated Green, G (s) 48.9 48.9 17.0 34.0 25.5 25.5

Effective Green, g (s) 48.9 48.9 17.0 34.0 25.5 25.5

Actuated g/C Ratio 0.35 0.35 0.12 0.24 0.18 0.18

Clearance Time (s) 5.0 5.0 4.6 5.0 5.0 5.0

Vehicle Extension (s) 4.0 4.0 4.5 4.0 5.0 5.0

Lane Grp Cap (vph) 1717 538 208 831 312 288

v/s Ratio Prot c0.19 0.07 c0.33

v/s Ratio Perm 0.08 0.13 0.05

v/c Ratio 0.53 0.22 0.54 1.34 0.71 0.28

Uniform Delay, d1 36.4 32.1 57.8 53.0 53.7 49.3

Progression Factor 0.89 3.56 0.87 0.89 1.00 1.00

Incremental Delay, d2 1.0 0.8 2.1 157.4 8.8 1.1

Delay (s) 33.2 115.0 52.5 204.8 62.5 50.4

Level of Service C F D F E D

Approach Delay (s) 55.3 190.9 0.0 54.5

Approach LOS E F A D

Intersection Summary

HCM Average Control Delay 108.2 HCM Level of Service F

HCM Volume to Capacity ratio 0.90

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 49.0

Intersection Capacity Utilization 90.7% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 20 479 93 0 693 99 587 221 355 89 66 10

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 0.95 0.95 1.00 0.91 0.91 0.91 0.91

Frpb, ped/bikes 1.00 1.00 0.98 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.98 1.00 0.85 1.00 0.93 1.00 0.99

Flt Protected 1.00 1.00 1.00 0.95 0.99 0.95 0.98

Satd. Flow (prot) 3442 3539 1559 1610 3096 1610 3288

Flt Permitted 0.82 1.00 1.00 0.95 0.99 0.95 0.98

Satd. Flow (perm) 2827 3539 1559 1610 3096 1610 3288

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 22 521 101 0 753 108 638 240 386 97 72 11

RTOR Reduction (vph) 0 22 0 0 0 70 0 220 0 0 8 0

Lane Group Flow (vph) 0 622 0 0 753 38 434 610 0 59 113 0

Confl. Peds. (#/hr) 2 2 2 2 2 1 1 2

Confl. Bikes (#/hr) 1

Turn Type Perm Perm Split Split

Protected Phases 4 8 2 2 6 6

Permitted Phases 4 8

Actuated Green, G (s) 17.7 17.7 17.7 24.3 24.3 16.0 16.0

Effective Green, g (s) 17.7 17.7 17.7 24.3 24.3 16.0 16.0

Actuated g/C Ratio 0.25 0.25 0.25 0.35 0.35 0.23 0.23

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 715 895 394 559 1075 368 752

v/s Ratio Prot 0.21 c0.27 0.20 c0.04 0.03

v/s Ratio Perm c0.22 0.02

v/c Ratio 0.87 0.84 0.10 0.78 0.57 0.16 0.15

Uniform Delay, d1 25.1 24.8 20.0 20.4 18.6 21.6 21.6

Progression Factor 0.81 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 10.0 7.2 0.1 10.2 2.2 0.9 0.4

Delay (s) 30.4 32.0 20.1 30.6 20.7 22.6 22.0

Level of Service C C C C C C C

Approach Delay (s) 30.4 30.5 24.1 22.2

Approach LOS C C C C

Intersection Summary

HCM Average Control Delay 27.2 HCM Level of Service C

HCM Volume to Capacity ratio 0.64

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 77.5% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 16 0 40 1 3 7 77 443 6 3 221 23

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 17 0 43 1 3 8 84 482 7 3 240 25

Pedestrians 4

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 921 915 257 959 924 485 265 488

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 921 915 257 959 924 485 265 488

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 93 100 94 99 99 99 94 100

cM capacity (veh/h) 233 254 779 211 251 582 1299 1075

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 61 12 572 268

Volume Left 17 1 84 3

Volume Right 43 8 7 25

cSH 467 383 1299 1075

Volume to Capacity 0.13 0.03 0.06 0.00

Queue Length 95th (ft) 11 2 5 0

Control Delay (s) 13.9 14.7 1.8 0.1

Lane LOS B B A A

Approach Delay (s) 13.9 14.7 1.8 0.1

Approach LOS B B

Intersection Summary

Average Delay 2.3

Intersection Capacity Utilization 59.6% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 3 4 78 13 28 3 204 69 8 139 3

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 3 4 85 14 30 3 222 75 9 151 3

Pedestrians 3 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 475 473 156 445 438 261 154 297

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 475 473 156 445 438 261 154 297

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 99 100 83 97 96 100 99

cM capacity (veh/h) 466 485 888 513 508 776 1426 1265

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 9 129 300 163

Volume Left 1 85 3 9

Volume Right 4 30 75 3

cSH 623 557 1426 1265

Volume to Capacity 0.01 0.23 0.00 0.01

Queue Length 95th (ft) 1 22 0 1

Control Delay (s) 10.9 13.4 0.1 0.5

Lane LOS B B A A

Approach Delay (s) 10.9 13.4 0.1 0.5

Approach LOS B B

Intersection Summary

Average Delay 3.2

Intersection Capacity Utilization 36.0% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 8 86 23 33 93 60 43 347 65 12 130 11

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 9 93 25 36 101 65 47 377 71 13 141 12

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 127 202 495 166

Volume Left (vph) 9 36 47 13

Volume Right (vph) 25 65 71 12

Hadj (s) -0.07 -0.12 -0.03 0.01

Departure Headway (s) 6.0 5.8 5.2 5.7

Degree Utilization, x 0.21 0.33 0.71 0.26

Capacity (veh/h) 515 553 673 562

Control Delay (s) 10.7 11.6 19.6 10.7

Approach Delay (s) 10.7 11.6 19.6 10.7

Approach LOS B B C B

Intersection Summary

Delay 15.3

HCM Level of Service C

Intersection Capacity Utilization 57.7% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 83 122 25 153 138 126 32 1284 168 80 936 44

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 1.00 0.96 1.00 1.00 0.91

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.93 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1765 1743 1757 1655 1770 3421 1525 1770 3421 1448

Flt Permitted 0.26 1.00 0.40 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 491 1743 741 1655 1770 3421 1525 1770 3421 1448

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 90 133 27 166 150 137 35 1396 183 87 1017 48

RTOR Reduction (vph) 0 6 0 0 24 0 0 0 83 0 0 20

Lane Group Flow (vph) 90 154 0 166 263 0 35 1396 100 87 1017 28

Confl. Peds. (#/hr) 14 20 19 6 19 6 6 19

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 28.8 22.8 36.8 26.8 5.4 76.7 76.7 10.5 81.8 81.8

Effective Green, g (s) 28.8 22.8 36.8 26.8 5.4 76.7 76.7 10.5 81.8 81.8

Actuated g/C Ratio 0.21 0.16 0.26 0.19 0.04 0.55 0.55 0.08 0.58 0.58

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 3.5 3.0 3.5 2.0 4.0 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 156 284 267 317 68 1874 835 133 1999 846

v/s Ratio Prot 0.02 0.09 c0.04 c0.16 0.02 c0.41 c0.05 0.30

v/s Ratio Perm 0.09 0.12 0.07 0.02

v/c Ratio 0.58 0.54 0.62 0.83 0.51 0.74 0.12 0.65 0.51 0.03

Uniform Delay, d1 47.1 53.8 43.1 54.4 66.0 24.2 15.3 63.0 17.2 12.3

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.96 0.70 0.56

Incremental Delay, d2 3.2 2.4 4.4 16.6 2.7 2.7 0.3 9.7 0.7 0.1

Delay (s) 50.3 56.2 47.5 71.0 68.7 26.9 15.6 70.1 12.7 7.0

Level of Service D E D E E C B E B A

Approach Delay (s) 54.1 62.4 26.5 16.8

Approach LOS D E C B

Intersection Summary

HCM Average Control Delay 30.0 HCM Level of Service C

HCM Volume to Capacity ratio 0.76

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 80.7% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis
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David Evans and Associates, Inc. Page 56

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 2 1 0 54 3 56 1 458 49 16 224 1

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 1 0 59 3 61 1 498 53 17 243 1

Pedestrians 4 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 870 836 244 810 810 530 245 555

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 870 836 244 810 810 530 245 555

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 99 100 100 80 99 89 100 98

cM capacity (veh/h) 235 297 795 292 307 546 1322 1012

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 3 123 552 262

Volume Left 2 59 1 17

Volume Right 0 61 53 1

cSH 253 380 1322 1012

Volume to Capacity 0.01 0.32 0.00 0.02

Queue Length 95th (ft) 1 34 0 1

Control Delay (s) 19.4 18.9 0.0 0.7

Lane LOS C C A A

Approach Delay (s) 19.4 18.9 0.0 0.7

Approach LOS C C

Intersection Summary

Average Delay 2.8

Intersection Capacity Utilization 41.6% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 22 39 10 40 67 37 14 220 23 9 179 35

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 24 42 11 43 73 40 15 239 25 10 195 38

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 77 157 279 242

Volume Left (vph) 24 43 15 10

Volume Right (vph) 11 40 25 38

Hadj (s) 0.01 -0.06 -0.01 -0.05

Departure Headway (s) 5.5 5.3 4.9 4.9

Degree Utilization, x 0.12 0.23 0.38 0.33

Capacity (veh/h) 581 619 705 697

Control Delay (s) 9.2 9.8 10.8 10.2

Approach Delay (s) 9.2 9.8 10.8 10.2

Approach LOS A A B B

Intersection Summary

Delay 10.3

HCM Level of Service B

Intersection Capacity Utilization 35.5% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 65 36 71 11 74 45 87 343 15 12 142 40

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 71 39 77 12 80 49 95 373 16 13 154 43

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 187 141 484 211

Volume Left (vph) 71 12 95 13

Volume Right (vph) 77 49 16 43

Hadj (s) -0.14 -0.16 0.05 -0.08

Departure Headway (s) 6.0 6.1 5.3 5.6

Degree Utilization, x 0.31 0.24 0.72 0.33

Capacity (veh/h) 533 502 651 574

Control Delay (s) 11.6 10.9 20.6 11.4

Approach Delay (s) 11.6 10.9 20.6 11.4

Approach LOS B B C B

Intersection Summary

Delay 15.7

HCM Level of Service C

Intersection Capacity Utilization 61.5% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 46 24 7 31 25 38 11 1452 27 30 954 17

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 12 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 1.00 0.94 1.00 1.00 0.92

Flpb, ped/bikes 0.99 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.96 1.00 0.91 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1754 1727 1749 1672 1770 3421 1494 1770 3421 1461

Flt Permitted 0.70 1.00 0.73 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1292 1727 1353 1672 1770 3421 1494 1770 3421 1461

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 50 26 8 34 27 41 12 1578 29 33 1037 18

RTOR Reduction (vph) 0 8 0 0 38 0 0 0 3 0 0 3

Lane Group Flow (vph) 50 26 0 34 30 0 12 1578 26 33 1037 15

Confl. Peds. (#/hr) 7 8 8 7 15 9 9 15

Turn Type Perm Perm Prot Perm Prot Perm

Protected Phases 4 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 8.7 8.7 8.7 8.7 2.4 112.1 112.1 4.2 113.9 113.9

Effective Green, g (s) 8.7 8.7 8.7 8.7 2.4 112.1 112.1 4.2 113.9 113.9

Actuated g/C Ratio 0.06 0.06 0.06 0.06 0.02 0.80 0.80 0.03 0.81 0.81

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 4.0 4.0 2.0 4.0 4.0

Lane Grp Cap (vph) 80 107 84 104 30 2739 1196 53 2783 1189

v/s Ratio Prot 0.02 0.02 0.01 c0.46 c0.02 0.30

v/s Ratio Perm c0.04 0.03 0.02 0.01

v/c Ratio 0.62 0.25 0.40 0.28 0.40 0.58 0.02 0.62 0.37 0.01

Uniform Delay, d1 64.1 62.5 63.2 62.7 68.1 5.2 2.8 67.1 3.5 2.5

Progression Factor 1.00 1.00 1.00 1.00 1.09 0.13 0.03 1.00 1.00 1.00

Incremental Delay, d2 10.5 0.4 1.2 0.5 1.5 0.4 0.0 15.2 0.4 0.0

Delay (s) 74.5 63.0 64.3 63.2 75.6 1.1 0.1 82.3 3.9 2.5

Level of Service E E E E E A A F A A

Approach Delay (s) 69.8 63.6 1.6 6.2

Approach LOS E E A A

Intersection Summary

HCM Average Control Delay 7.5 HCM Level of Service A

HCM Volume to Capacity ratio 0.58

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 60.8% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 80 403 80 70 349 110 149 408 107 112 182 59

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 10 10 11 10 10 11 12 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 0.99 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.96 1.00 0.97 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1711 1653 1711 1652 1700 1787 1711 1767

Flt Permitted 0.27 1.00 0.25 1.00 0.44 1.00 0.10 1.00

Satd. Flow (perm) 493 1653 449 1652 787 1787 172 1767

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 87 438 87 76 379 120 162 443 116 122 198 64

RTOR Reduction (vph) 0 5 0 0 7 0 0 7 0 0 9 0

Lane Group Flow (vph) 87 520 0 76 492 0 162 552 0 122 253 0

Confl. Peds. (#/hr) 10 8 8 10 8 7 7 8

Confl. Bikes (#/hr) 2 2 5

Bus Blockages (#/hr) 0 4 0 0 0 0 0 0 0 0 0 0

Turn Type pm+pt pm+pt pm+pt pm+pt

Protected Phases 5 2 1 6 7 4 3 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 64.8 59.8 64.8 59.8 56.4 46.6 54.0 45.4

Effective Green, g (s) 64.8 59.8 64.8 59.8 56.4 46.6 54.0 45.4

Actuated g/C Ratio 0.46 0.43 0.46 0.43 0.40 0.33 0.39 0.32

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 272 706 253 706 381 595 161 573

v/s Ratio Prot c0.01 c0.31 0.01 0.30 0.03 c0.31 c0.05 0.14

v/s Ratio Perm 0.14 0.13 0.14 0.25

v/c Ratio 0.32 0.74 0.30 0.70 0.43 0.93 0.76 0.44

Uniform Delay, d1 23.9 33.5 24.2 32.7 28.2 45.1 33.8 37.3

Progression Factor 0.57 0.70 1.00 1.00 1.06 0.98 1.00 1.00

Incremental Delay, d2 0.2 6.7 0.2 5.6 0.1 11.7 16.4 0.2

Delay (s) 14.0 30.2 24.5 38.3 30.1 55.9 50.3 37.5

Level of Service B C C D C E D D

Approach Delay (s) 27.9 36.5 50.1 41.6

Approach LOS C D D D

Intersection Summary

HCM Average Control Delay 39.3 HCM Level of Service D

HCM Volume to Capacity ratio 0.76

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 81.4% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

58: N 172nd St & Dayton Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 27 Synchro 7 -  Report

David Evans and Associates, Inc. Page 61

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 0 0 0 109 1 113 0 333 220 57 226 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 0 0 118 1 123 0 362 239 62 246 0

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 0 242 601 308

Volume Left (vph) 0 118 0 62

Volume Right (vph) 0 123 239 0

Hadj (s) 0.00 -0.17 -0.20 0.07

Departure Headway (s) 6.9 6.0 5.0 5.6

Degree Utilization, x 0.00 0.40 0.83 0.48

Capacity (veh/h) 460 559 713 614

Control Delay (s) 9.9 12.9 26.9 13.6

Approach Delay (s) 0.0 12.9 26.9 13.6

Approach LOS A B D B

Intersection Summary

Delay 20.4

HCM Level of Service C

Intersection Capacity Utilization 69.3% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 46 30 0 3 27 60 1 3 4 67 11 18

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 50 33 0 3 29 65 1 3 4 73 12 20

Pedestrians 1 4 3 1

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 0 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1279

pX, platoon unblocked

vC, conflicting volume 96 36 231 238 40 212 205 64

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 96 36 231 238 40 212 205 64

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 97 100 100 99 100 90 98 98

cM capacity (veh/h) 1497 1571 678 638 1026 714 665 999

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 83 98 9 104

Volume Left 50 3 1 73

Volume Right 0 65 4 20

cSH 1497 1571 794 748

Volume to Capacity 0.03 0.00 0.01 0.14

Queue Length 95th (ft) 3 0 1 12

Control Delay (s) 4.6 0.3 9.6 10.6

Lane LOS A A A B

Approach Delay (s) 4.6 0.3 9.6 10.6

Approach LOS A B

Intersection Summary

Average Delay 5.4

Intersection Capacity Utilization 29.8% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBU NBL NBT NBR SBU SBL

Lane Configurations

Volume (vph) 23 5 58 24 14 19 25 35 1835 38 2 9

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 12 12 12 12 12

Total Lost time (s) 4.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 0.98 1.00 0.99 1.00 1.00 0.94 1.00

Flpb, ped/bikes 0.99 1.00 0.99 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.86 1.00 0.91 1.00 1.00 0.85 1.00

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Satd. Flow (prot) 1583 1365 1581 1461 1593 3185 1335 1593

Flt Permitted 0.73 1.00 0.69 1.00 0.95 1.00 1.00 0.95

Satd. Flow (perm) 1222 1365 1148 1461 1593 3185 1335 1593

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 25 5 63 26 15 21 27 38 1995 41 2 10

RTOR Reduction (vph) 0 60 0 0 20 0 0 0 0 7 0 0

Lane Group Flow (vph) 25 8 0 26 16 0 0 65 1995 34 0 12

Confl. Peds. (#/hr) 6 8 8 6 12 10 10

Turn Type pm+pt pm+pt Prot Prot Perm Prot Prot

Protected Phases 7 4 3 8 5 5 2 1 1

Permitted Phases 4 8 2

Actuated Green, G (s) 8.2 5.8 8.2 5.8 8.5 110.4 110.4 2.4

Effective Green, g (s) 8.2 5.8 8.2 5.8 8.5 110.4 110.4 2.4

Actuated g/C Ratio 0.06 0.04 0.06 0.04 0.06 0.79 0.79 0.02

Clearance Time (s) 4.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 2.0 3.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 78 57 75 61 97 2512 1053 27

v/s Ratio Prot 0.01 0.01 c0.01 0.01 c0.04 c0.63 0.01

v/s Ratio Perm 0.01 c0.01 0.03

v/c Ratio 0.32 0.13 0.35 0.26 0.67 0.79 0.03 0.44

Uniform Delay, d1 63.0 64.7 63.1 65.0 64.4 8.4 3.2 68.1

Progression Factor 1.00 1.00 1.00 1.00 1.00 0.69 1.14 1.43

Incremental Delay, d2 2.4 0.4 2.8 0.8 6.0 1.2 0.0 3.1

Delay (s) 65.4 65.1 65.9 65.8 70.6 7.0 3.7 100.4

Level of Service E E E E E A A F

Approach Delay (s) 65.2 65.9 8.9

Approach LOS E E A

Intersection Summary

HCM Average Control Delay 10.6 HCM Level of Service B

HCM Volume to Capacity ratio 0.77

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 76.3% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
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Movement SBT SBR

Lane Configurations

Volume (vph) 1284 20

Ideal Flow (vphpl) 1900 1900

Lane Width 12 12

Total Lost time (s) 5.0 5.0

Lane Util. Factor 0.95 1.00

Frpb, ped/bikes 1.00 0.93

Flpb, ped/bikes 1.00 1.00

Frt 1.00 0.85

Flt Protected 1.00 1.00

Satd. Flow (prot) 3185 1318

Flt Permitted 1.00 1.00

Satd. Flow (perm) 3185 1318

Peak-hour factor, PHF 0.92 0.92

Adj. Flow (vph) 1396 22

RTOR Reduction (vph) 0 6

Lane Group Flow (vph) 1396 16

Confl. Peds. (#/hr) 12

Turn Type Perm

Protected Phases 6

Permitted Phases 6

Actuated Green, G (s) 104.3 104.3

Effective Green, g (s) 104.3 104.3

Actuated g/C Ratio 0.74 0.74

Clearance Time (s) 5.0 5.0

Vehicle Extension (s) 2.0 2.0

Lane Grp Cap (vph) 2373 982

v/s Ratio Prot 0.44

v/s Ratio Perm 0.01

v/c Ratio 0.59 0.02

Uniform Delay, d1 8.1 4.6

Progression Factor 0.72 0.24

Incremental Delay, d2 0.8 0.0

Delay (s) 6.6 1.1

Level of Service A A

Approach Delay (s) 7.3

Approach LOS A

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 39 607 20 27 598 14 77 73 62 55 25 65

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 10 11 11 12 10 10 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.98

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 1.00 1.00 0.93 1.00 0.89

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1762 3373 1698 3407 1652 1602 1770 1635

Flt Permitted 0.40 1.00 0.39 1.00 0.69 1.00 0.64 1.00

Satd. Flow (perm) 740 3373 701 3407 1206 1602 1188 1635

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 42 660 22 29 650 15 84 79 67 60 27 71

RTOR Reduction (vph) 0 2 0 0 1 0 0 58 0 0 62 0

Lane Group Flow (vph) 42 680 0 29 664 0 84 88 0 60 36 0

Confl. Peds. (#/hr) 5 9 9 5 9 9

Bus Blockages (#/hr) 0 4 0 0 0 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 6 4 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 50.8 50.8 50.8 50.8 9.2 9.2 9.2 9.2

Effective Green, g (s) 50.8 50.8 50.8 50.8 9.2 9.2 9.2 9.2

Actuated g/C Ratio 0.73 0.73 0.73 0.73 0.13 0.13 0.13 0.13

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 537 2448 509 2473 159 211 156 215

v/s Ratio Prot c0.20 0.19 0.05 0.02

v/s Ratio Perm 0.06 0.04 c0.07 0.05

v/c Ratio 0.08 0.28 0.06 0.27 0.53 0.42 0.38 0.17

Uniform Delay, d1 2.8 3.3 2.7 3.3 28.4 27.9 27.8 27.0

Progression Factor 1.26 1.49 1.03 1.10 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.3 0.3 0.1 0.2 3.1 1.3 1.6 0.4

Delay (s) 3.8 5.2 3.0 3.8 31.5 29.3 29.4 27.4

Level of Service A A A A C C C C

Approach Delay (s) 5.1 3.7 30.1 28.1

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 9.8 HCM Level of Service A

HCM Volume to Capacity ratio 0.32

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 52.3% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

62: N 185th St & Midvale Ave N 3/29/2016
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 10 362 14 56 405 13 79 6 96 21 0 18

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 1.00 0.97 0.99

Flpb, ped/bikes 0.97 1.00 1.00 0.99 1.00 0.99 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85 0.94

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.96 1.00 0.97

Satd. Flow (prot) 1722 1801 1531 1756 1788 1703 1541 1676

Flt Permitted 0.49 1.00 1.00 0.53 1.00 0.71 1.00 0.78

Satd. Flow (perm) 887 1801 1531 977 1788 1267 1541 1348

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 11 393 15 61 440 14 86 7 104 23 0 20

RTOR Reduction (vph) 0 0 4 0 1 0 0 0 92 0 18 0

Lane Group Flow (vph) 11 393 11 61 453 0 0 93 12 0 25 0

Confl. Peds. (#/hr) 24 6 6 24 9 3 3 9

Turn Type Perm Perm Perm Perm Perm Perm

Protected Phases 2 6 4 8

Permitted Phases 2 2 6 4 4 8

Actuated Green, G (s) 51.6 51.6 51.6 51.6 51.6 8.4 8.4 8.4

Effective Green, g (s) 51.6 51.6 51.6 51.6 51.6 8.4 8.4 8.4

Actuated g/C Ratio 0.74 0.74 0.74 0.74 0.74 0.12 0.12 0.12

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 654 1328 1129 720 1318 152 185 162

v/s Ratio Prot 0.22 c0.25

v/s Ratio Perm 0.01 0.01 0.06 c0.07 0.01 0.02

v/c Ratio 0.02 0.30 0.01 0.08 0.34 0.61 0.07 0.16

Uniform Delay, d1 2.4 3.1 2.4 2.6 3.2 29.3 27.3 27.6

Progression Factor 0.74 0.98 1.06 1.02 1.17 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.5 0.0 0.2 0.6 5.0 0.1 0.2

Delay (s) 1.8 3.5 2.6 2.8 4.4 34.3 27.4 27.8

Level of Service A A A A A C C C

Approach Delay (s) 3.4 4.2 30.6 27.8

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 9.2 HCM Level of Service A

HCM Volume to Capacity ratio 0.38

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 49.2% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 62 708 30 22 869 84 45 33 29 74 11 81

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.5 4.5

Lane Util. Factor 1.00 0.95 1.00 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 0.97 1.00 0.92

Flpb, ped/bikes 1.00 1.00 0.99 1.00 0.94 1.00 0.96 1.00

Frt 1.00 0.99 1.00 0.99 1.00 0.93 1.00 0.87

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1588 3044 1578 4332 1493 1467 1529 1299

Flt Permitted 0.25 1.00 0.34 1.00 0.56 1.00 0.71 1.00

Satd. Flow (perm) 416 3044 560 4332 876 1467 1147 1299

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 67 770 33 24 945 91 49 36 32 80 12 88

RTOR Reduction (vph) 0 1 0 0 4 0 0 28 0 0 79 0

Lane Group Flow (vph) 67 802 0 24 1032 0 49 40 0 80 21 0

Confl. Peds. (#/hr) 14 23 23 14 49 24 24 49

Turn Type pm+pt pm+pt Perm Perm

Protected Phases 5 2 1 6 4 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 112.2 106.7 108.6 104.9 14.6 14.6 15.1 15.1

Effective Green, g (s) 112.2 106.7 108.6 104.9 14.6 14.6 15.1 15.1

Actuated g/C Ratio 0.80 0.76 0.78 0.75 0.10 0.10 0.11 0.11

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.5 4.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 379 2320 461 3246 91 153 124 140

v/s Ratio Prot c0.01 c0.26 0.00 0.24 0.03 0.02

v/s Ratio Perm 0.13 0.04 0.06 c0.07

v/c Ratio 0.18 0.35 0.05 0.32 0.54 0.26 0.65 0.15

Uniform Delay, d1 3.0 5.4 3.6 5.8 59.5 57.7 59.9 56.7

Progression Factor 1.10 1.70 0.70 0.37 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.2 0.3 0.0 0.2 6.0 0.9 11.0 0.5

Delay (s) 3.5 9.5 2.6 2.3 65.5 58.7 70.8 57.2

Level of Service A A A A E E E E

Approach Delay (s) 9.0 2.3 61.5 63.2

Approach LOS A A E E

Intersection Summary

HCM Average Control Delay 13.0 HCM Level of Service B

HCM Volume to Capacity ratio 0.36

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 9.5

Intersection Capacity Utilization 59.4% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 7 0 0 20 30 11

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 8 0 0 22 33 12

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 60 39 45

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 60 39 45

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 99 100 100

cM capacity (veh/h) 946 1033 1564

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 8 22 45

Volume Left 8 0 0

Volume Right 0 0 12

cSH 946 1564 1700

Volume to Capacity 0.01 0.00 0.03

Queue Length 95th (ft) 1 0 0

Control Delay (s) 8.8 0.0 0.0

Lane LOS A

Approach Delay (s) 8.8 0.0 0.0

Approach LOS A

Intersection Summary

Average Delay 0.9

Intersection Capacity Utilization 13.3% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

1: NW 196th St & Richmond Beach Dr 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 28 Synchro 7 -  Report
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 23 337 10 6 248 10

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 25 366 11 7 270 11

Pedestrians 2 5 2

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 571 18 19

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 571 18 19

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 94 65 83

cM capacity (veh/h) 398 1057 1594

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 391 17 280

Volume Left 25 0 270

Volume Right 366 7 0

cSH 956 1700 1594

Volume to Capacity 0.41 0.01 0.17

Queue Length 95th (ft) 51 0 15

Control Delay (s) 11.4 0.0 7.5

Lane LOS B A

Approach Delay (s) 11.4 0.0 7.5

Approach LOS B

Intersection Summary

Average Delay 9.5

Intersection Capacity Utilization 49.9% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 15 3 8 14 15 10

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 16 3 9 15 16 11

Pedestrians 1 1 1

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 62 18 25

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 62 18 25

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 98 100 99

cM capacity (veh/h) 933 1058 1588

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 20 24 27

Volume Left 16 0 16

Volume Right 3 15 0

cSH 952 1700 1588

Volume to Capacity 0.02 0.01 0.01

Queue Length 95th (ft) 2 0 1

Control Delay (s) 8.9 0.0 4.4

Lane LOS A A

Approach Delay (s) 8.9 0.0 4.4

Approach LOS A

Intersection Summary

Average Delay 4.1

Intersection Capacity Utilization 18.4% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
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David Evans and Associates, Inc. Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 261 0 20 349 11 0 3 25 7 3 4

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 284 0 22 379 12 0 3 27 8 3 4

Pedestrians 1 1 4

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 395 285 716 726 286 748 720 389

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 395 285 716 726 286 748 720 389

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 98 100 99 96 98 99 99

cM capacity (veh/h) 1159 1276 335 343 752 308 346 657

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total 285 22 391 30 15

Volume Left 1 22 0 0 8

Volume Right 0 0 12 27 4

cSH 1159 1276 1700 667 373

Volume to Capacity 0.00 0.02 0.23 0.05 0.04

Queue Length 95th (ft) 0 1 0 4 3

Control Delay (s) 0.0 7.9 0.0 10.7 15.1

Lane LOS A A B C

Approach Delay (s) 0.0 0.4 10.7 15.1

Approach LOS B C

Intersection Summary

Average Delay 1.0

Intersection Capacity Utilization 32.6% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 3 316 3 86 446 203 5 12 72 142 21 22

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 3 343 3 93 485 221 5 13 78 154 23 24

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 175 175 336 463 97 201

Volume Left (vph) 3 0 93 0 5 154

Volume Right (vph) 0 3 0 221 78 24

Hadj (s) 0.04 0.02 0.17 -0.30 -0.44 0.12

Departure Headway (s) 6.7 6.7 6.3 5.8 6.5 6.7

Degree Utilization, x 0.33 0.32 0.59 0.75 0.17 0.37

Capacity (veh/h) 508 513 562 607 503 503

Control Delay (s) 11.7 11.6 16.5 22.6 10.9 13.6

Approach Delay (s) 11.7 20.0 10.9 13.6

Approach LOS B C B B

Intersection Summary

Delay 16.5

HCM Level of Service C

Intersection Capacity Utilization 59.4% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

5: NW 195th St & 15th Ave NW 3/29/2016
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 35 523 0 0 700 81 0 0 0 65 0 47

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 38 568 0 0 761 88 0 0 0 71 0 51

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 762 568 1076 1406 284 1166 1450 425

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 762 568 1076 1406 284 1166 1450 425

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 96 100 100 100 100 51 100 91

cM capacity (veh/h) 845 1000 153 132 713 144 124 577

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 322 284 380 468 0 122

Volume Left 38 0 0 0 0 71

Volume Right 0 0 0 88 0 51

cSH 845 1700 1000 1700 1700 210

Volume to Capacity 0.04 0.17 0.00 0.28 0.00 0.58

Queue Length 95th (ft) 4 0 0 0 0 80

Control Delay (s) 1.6 0.0 0.0 0.0 0.0 43.5

Lane LOS A A E

Approach Delay (s) 0.8 0.0 0.0 43.5

Approach LOS A E

Intersection Summary

Average Delay 3.7

Intersection Capacity Utilization 53.9% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

6: N Richmond Beach Rd & 15th Drwy 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 28 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 2 533 53 24 721 5 69 1 29 4 0 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 579 58 26 784 5 75 1 32 4 0 1

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 292 347 418 397 108 5

Volume Left (vph) 2 0 26 0 75 4

Volume Right (vph) 0 58 0 5 32 1

Hadj (s) 0.04 -0.08 0.07 0.02 0.00 0.07

Departure Headway (s) 5.9 5.8 5.7 5.7 6.5 7.0

Degree Utilization, x 0.48 0.56 0.67 0.63 0.20 0.01

Capacity (veh/h) 586 607 618 613 519 461

Control Delay (s) 13.1 14.7 18.2 16.6 11.1 10.1

Approach Delay (s) 14.0 17.4 11.1 10.1

Approach LOS B C B B

Intersection Summary

Delay 15.6

HCM Level of Service C

Intersection Capacity Utilization 50.1% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

7: NW 190th St & N Richmond Beach Rd 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 28 Synchro 7 -  Report
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 1 112 740 7 45 567

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 122 804 8 49 616

Pedestrians 2 1

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1289

pX, platoon unblocked 0.93 0.93 0.93

vC, conflicting volume 1216 409 814

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1081 212 648

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 99 83 94

cM capacity (veh/h) 186 735 866

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2

Volume Total 123 536 276 254 411

Volume Left 1 0 0 49 0

Volume Right 122 0 8 0 0

cSH 717 1700 1700 866 1700

Volume to Capacity 0.17 0.32 0.16 0.06 0.24

Queue Length 95th (ft) 15 0 0 4 0

Control Delay (s) 11.1 0.0 0.0 2.3 0.0

Lane LOS B A

Approach Delay (s) 11.1 0.0 0.9

Approach LOS B

Intersection Summary

Average Delay 1.2

Intersection Capacity Utilization 55.0% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

8: N Richmond Beach Rd & 8th Ave NW 3/29/2016
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Movement EBL EBT EBR EBR2 WBL2 WBL WBT WBR NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 30 467 27 1 30 53 626 209 6 88 178 20

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 12 12 12 11 11 10 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.96 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1703 3500 1711 3136 1711 1770

Flt Permitted 0.30 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 546 3500 1711 3136 1711 1770

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 33 508 29 1 33 58 680 227 7 96 193 22

RTOR Reduction (vph) 0 0 0 0 0 0 19 0 0 0 3 0

Lane Group Flow (vph) 33 538 0 0 0 91 888 0 0 103 212 0

Confl. Peds. (#/hr) 4 6 2 6 2 2 2

Confl. Bikes (#/hr) 3 2

Bus Blockages (#/hr) 0 0 0 0 0 0 4 0 0 0 0 0

Turn Type Perm Prot Prot Split Split

Protected Phases 2 1 1 6 4 4 4

Permitted Phases 2

Actuated Green, G (s) 57.9 57.9 11.8 74.7 21.4 21.4

Effective Green, g (s) 57.9 57.9 11.8 74.7 21.4 21.4

Actuated g/C Ratio 0.41 0.41 0.08 0.53 0.15 0.15

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.5 2.0 2.0 2.5 2.5

Lane Grp Cap (vph) 226 1448 144 1673 262 271

v/s Ratio Prot 0.15 0.05 c0.28 0.06 c0.12

v/s Ratio Perm 0.06

v/c Ratio 0.15 0.37 0.63 0.53 0.39 0.78

Uniform Delay, d1 25.6 28.4 62.0 21.2 53.4 57.0

Progression Factor 1.00 1.00 1.10 1.10 1.00 1.00

Incremental Delay, d2 1.4 0.7 5.7 1.1 0.7 13.1

Delay (s) 27.0 29.2 73.9 24.4 54.2 70.2

Level of Service C C E C D E

Approach Delay (s) 29.0 28.9 65.0

Approach LOS C C E

Intersection Summary

HCM Average Control Delay 39.7 HCM Level of Service D

HCM Volume to Capacity ratio 0.61

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 70.9% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
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Movement SBL SBT SBR SBR2 NEL2 NEL NER NER2

Lane Configurations

Volume (vph) 99 73 20 32 2 26 22 9

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 0.95

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 0.94 0.93

Flt Protected 0.95 1.00 0.98

Satd. Flow (prot) 1711 1649 1602

Flt Permitted 0.95 1.00 0.98

Satd. Flow (perm) 1711 1649 1602

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 108 79 22 35 2 28 24 10

RTOR Reduction (vph) 0 9 0 0 0 0 0 0

Lane Group Flow (vph) 108 127 0 0 0 64 0 0

Confl. Peds. (#/hr) 4 2 2 2 4 4 6

Confl. Bikes (#/hr) 3 3

Bus Blockages (#/hr) 0 2 0 0 0 0 0 0

Turn Type Split Split

Protected Phases 7 7 3 3

Permitted Phases

Actuated Green, G (s) 15.1 15.1 8.8

Effective Green, g (s) 15.1 15.1 8.8

Actuated g/C Ratio 0.11 0.11 0.06

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0

Lane Grp Cap (vph) 185 178 101

v/s Ratio Prot 0.06 c0.08 c0.04

v/s Ratio Perm

v/c Ratio 0.58 0.71 0.63

Uniform Delay, d1 59.5 60.4 64.0

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 3.0 10.7 9.2

Delay (s) 62.5 71.1 73.2

Level of Service E E E

Approach Delay (s) 67.3 73.2

Approach LOS E E

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 74 572 24 32 949 153 12 37 27 64 31 52

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 11 11 10 10 11 10 10 10

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00

Frt 0.99 0.98 1.00 0.94 1.00 0.91

Flt Protected 0.99 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 3353 3303 1638 1617 1644 1554

Flt Permitted 0.72 0.92 0.70 1.00 0.71 1.00

Satd. Flow (perm) 2431 3042 1204 1617 1232 1554

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 80 622 26 35 1032 166 13 40 29 70 34 57

RTOR Reduction (vph) 0 3 0 0 13 0 0 25 0 0 0 0

Lane Group Flow (vph) 0 725 0 0 1220 0 13 44 0 70 91 0

Confl. Peds. (#/hr) 8 2 2 8 7 4 4 7

Confl. Bikes (#/hr) 2

Bus Blockages (#/hr) 0 4 0 0 4 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 51.2 51.2 8.8 8.8 8.8 8.8

Effective Green, g (s) 51.2 51.2 8.8 8.8 8.8 8.8

Actuated g/C Ratio 0.73 0.73 0.13 0.13 0.13 0.13

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1778 2225 151 203 155 195

v/s Ratio Prot 0.03 c0.06

v/s Ratio Perm 0.30 c0.40 0.01 0.06

v/c Ratio 0.41 0.55 0.09 0.22 0.45 0.47

Uniform Delay, d1 3.6 4.2 27.0 27.5 28.4 28.4

Progression Factor 1.50 0.85 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.7 0.9 0.2 0.5 2.1 1.8

Delay (s) 6.1 4.5 27.3 28.0 30.4 30.2

Level of Service A A C C C C

Approach Delay (s) 6.1 4.5 27.9 30.3

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 7.8 HCM Level of Service A

HCM Volume to Capacity ratio 0.54

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 74.2% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 509 154 99 813 335 93

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 11 11 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 1.00 0.95 0.97

Frpb, ped/bikes 0.99 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.97 1.00 1.00 0.97

Flt Protected 1.00 0.95 1.00 0.96

Satd. Flow (prot) 3276 1770 3421 3345

Flt Permitted 1.00 0.95 1.00 0.96

Satd. Flow (perm) 3276 1770 3421 3345

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 553 167 108 884 364 101

RTOR Reduction (vph) 33 0 0 0 42 0

Lane Group Flow (vph) 687 0 108 884 423 0

Confl. Peds. (#/hr) 6 6

Confl. Bikes (#/hr) 1 3

Turn Type Prot

Protected Phases 2 1 6 4

Permitted Phases

Actuated Green, G (s) 34.3 7.6 46.9 13.1

Effective Green, g (s) 34.3 7.6 46.9 13.1

Actuated g/C Ratio 0.49 0.11 0.67 0.19

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1605 192 2292 626

v/s Ratio Prot c0.21 c0.06 0.26 c0.13

v/s Ratio Perm

v/c Ratio 0.43 0.56 0.39 0.68

Uniform Delay, d1 11.5 29.6 5.1 26.5

Progression Factor 0.78 0.90 1.47 1.00

Incremental Delay, d2 0.8 2.0 0.4 2.3

Delay (s) 9.8 28.8 8.0 28.7

Level of Service A C A C

Approach Delay (s) 9.8 10.3 28.7

Approach LOS A B C

Intersection Summary

HCM Average Control Delay 14.1 HCM Level of Service B

HCM Volume to Capacity ratio 0.51

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 49.6% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 44 520 50 19 649 39 217 229 40 76 101 36

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 12 11 11 11 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 1.00 0.98 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1711 3366 1770 3359 1711 1757 1711 1730

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1711 3366 1770 3359 1711 1757 1711 1730

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 48 565 54 21 705 42 236 249 43 83 110 39

RTOR Reduction (vph) 0 4 0 0 3 0 0 5 0 0 0 0

Lane Group Flow (vph) 48 615 0 21 744 0 236 287 0 83 149 0

Confl. Peds. (#/hr) 2 4 4 2 1 1

Confl. Bikes (#/hr) 3 1

Bus Blockages (#/hr) 0 0 0 0 4 0 0 0 0 0 0 0

Turn Type Prot Prot Split Split

Protected Phases 1 6 5 2 3 3 4 4

Permitted Phases

Actuated Green, G (s) 6.8 72.6 3.6 69.4 27.3 27.3 16.5 16.5

Effective Green, g (s) 6.8 72.6 3.6 69.4 27.3 27.3 16.5 16.5

Actuated g/C Ratio 0.05 0.52 0.03 0.50 0.20 0.20 0.12 0.12

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.0 2.5 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 83 1746 46 1665 334 343 202 204

v/s Ratio Prot c0.03 c0.18 0.01 c0.22 0.14 c0.16 0.05 c0.09

v/s Ratio Perm

v/c Ratio 0.58 0.35 0.46 0.45 0.71 0.84 0.41 0.73

Uniform Delay, d1 65.2 19.9 67.2 22.9 52.6 54.2 57.2 59.6

Progression Factor 0.98 0.70 1.07 0.52 1.16 1.16 1.00 1.00

Incremental Delay, d2 7.2 0.5 5.0 0.9 5.3 15.1 0.5 11.0

Delay (s) 71.1 14.4 77.2 12.7 66.4 78.0 57.7 70.6

Level of Service E B E B E E E E

Approach Delay (s) 18.5 14.4 72.8 66.0

Approach LOS B B E E

Intersection Summary

HCM Average Control Delay 35.2 HCM Level of Service D

HCM Volume to Capacity ratio 0.61

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 25.0

Intersection Capacity Utilization 59.6% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 11 2 0 120 4 15 1 383 74 17 172 2

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 12 2 0 130 4 16 1 416 80 18 187 2

Pedestrians 2 1 1 1

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 0 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 705 727 191 687 688 459 191 498

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 705 727 191 687 688 459 191 498

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 96 99 100 63 99 97 100 98

cM capacity (veh/h) 332 343 849 353 362 601 1380 1065

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 14 151 498 208

Volume Left 12 130 1 18

Volume Right 0 16 80 2

cSH 334 370 1380 1065

Volume to Capacity 0.04 0.41 0.00 0.02

Queue Length 95th (ft) 3 48 0 1

Control Delay (s) 16.3 21.3 0.0 0.9

Lane LOS C C A A

Approach Delay (s) 16.3 21.3 0.0 0.9

Approach LOS C C

Intersection Summary

Average Delay 4.2

Intersection Capacity Utilization 39.9% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

13: 244th St SW & Firdale Ave 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 28 Synchro 7 -  Report

David Evans and Associates, Inc. Page 14

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 5 65 152 454 341 7

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 5 71 165 493 371 8

Pedestrians 2 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1202 376 380

vC1, stage 1 conf vol 376

vC2, stage 2 conf vol 826

vCu, unblocked vol 1202 376 380

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s) 5.4

tF (s) 3.5 3.3 2.2

p0 queue free % 98 89 86

cM capacity (veh/h) 343 669 1176

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 76 659 378

Volume Left 5 165 0

Volume Right 71 0 8

cSH 626 1176 1700

Volume to Capacity 0.12 0.14 0.22

Queue Length 95th (ft) 10 12 0

Control Delay (s) 11.5 3.4 0.0

Lane LOS B A

Approach Delay (s) 11.5 3.4 0.0

Approach LOS B

Intersection Summary

Average Delay 2.8

Intersection Capacity Utilization 65.0% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 2 331 70 54 423 37 161 16 34 14 3 6

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 360 76 59 460 40 175 17 37 15 3 7

Pedestrians 1 1 2

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 502 437 988 1023 400 1010 1040 482

vC1, stage 1 conf vol 403 403 599 599

vC2, stage 2 conf vol 585 619 411 441

vCu, unblocked vol 502 437 988 1023 400 1010 1040 482

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s) 6.1 5.5 6.1 5.5

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 95 57 96 94 96 99 99

cM capacity (veh/h) 1061 1122 404 399 649 375 387 583

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 2 436 59 500 229 25

Volume Left 2 0 59 0 175 15

Volume Right 0 76 0 40 37 7

cSH 1061 1700 1122 1700 430 416

Volume to Capacity 0.00 0.26 0.05 0.29 0.53 0.06

Queue Length 95th (ft) 0 0 4 0 76 5

Control Delay (s) 8.4 0.0 8.4 0.0 22.5 14.2

Lane LOS A A C B

Approach Delay (s) 0.0 0.9 22.5 14.2

Approach LOS C B

Intersection Summary

Average Delay 4.8

Intersection Capacity Utilization 53.3% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

15: 244th St SW & Fremont Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 28 Synchro 7 -  Report

David Evans and Associates, Inc. Page 16

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 367 48 126 530 117 313

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 399 52 137 576 127 340

Pedestrians 2 6

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 1

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 1257

pX, platoon unblocked 0.86

vC, conflicting volume 457 1283 431

vC1, stage 1 conf vol 431

vC2, stage 2 conf vol 852

vCu, unblocked vol 457 1246 431

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s) 5.4

tF (s) 2.2 3.5 3.3

p0 queue free % 88 60 45

cM capacity (veh/h) 1098 322 621

Direction, Lane # EB 1 WB 1 WB 2 NB 1

Volume Total 451 137 576 467

Volume Left 0 137 0 127

Volume Right 52 0 0 340

cSH 1700 1098 1700 496

Volume to Capacity 0.27 0.12 0.34 0.94

Queue Length 95th (ft) 0 11 0 290

Control Delay (s) 0.0 8.7 0.0 56.5

Lane LOS A F

Approach Delay (s) 0.0 1.7 56.5

Approach LOS F

Intersection Summary

Average Delay 16.9

Intersection Capacity Utilization 65.0% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 8 31 52 250 80 14

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 9 34 57 272 87 15

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 329 244 193

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 329 244 193

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 99 88 98

cM capacity (veh/h) 1229 738 847

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 42 328 102

Volume Left 9 0 87

Volume Right 0 272 15

cSH 1229 1700 752

Volume to Capacity 0.01 0.19 0.14

Queue Length 95th (ft) 1 0 12

Control Delay (s) 1.7 0.0 10.5

Lane LOS A B

Approach Delay (s) 1.7 0.0 10.5

Approach LOS B

Intersection Summary

Average Delay 2.4

Intersection Capacity Utilization 30.2% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 27 37 88 363 206 20

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 29 40 96 395 224 22

Pedestrians 4

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 825 235 224

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 825 235 224

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 91 95 93

cM capacity (veh/h) 317 804 1345

Direction, Lane # EB 1 EB 2 NB 1 SB 1

Volume Total 29 40 490 246

Volume Left 29 0 96 0

Volume Right 0 40 0 22

cSH 317 804 1345 1700

Volume to Capacity 0.09 0.05 0.07 0.14

Queue Length 95th (ft) 8 4 6 0

Control Delay (s) 17.5 9.7 2.1 0.0

Lane LOS C A A

Approach Delay (s) 13.0 2.1 0.0

Approach LOS B

Intersection Summary

Average Delay 2.4

Intersection Capacity Utilization 49.4% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 1 0 157 2 213 0 262 141 54 131 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 11 12 12 12 12 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 0.98 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 0.85 1.00

Flt Protected 1.00 0.95 1.00 1.00 1.00 0.99

Satd. Flow (prot) 1863 1707 1544 1863 1549 1832

Flt Permitted 1.00 0.76 1.00 1.00 1.00 0.61

Satd. Flow (perm) 1863 1361 1544 1863 1549 1129

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 1 0 171 2 232 0 285 153 59 142 1

RTOR Reduction (vph) 0 0 0 0 85 0 0 0 119 0 0 0

Lane Group Flow (vph) 0 1 0 171 149 0 0 285 34 0 202 0

Confl. Peds. (#/hr) 3 1 1 3 6 7 7 6

Confl. Bikes (#/hr) 1 1

Turn Type Perm Perm Perm Perm Perm

Protected Phases 2 2 5 5

Permitted Phases 2 2 5 5 5

Actuated Green, G (s) 44.3 44.3 44.3 15.7 15.7 15.7

Effective Green, g (s) 44.3 44.3 44.3 15.7 15.7 15.7

Actuated g/C Ratio 0.63 0.63 0.63 0.22 0.22 0.22

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1179 861 977 418 347 253

v/s Ratio Prot 0.00 0.10 0.15

v/s Ratio Perm c0.13 0.02 c0.18

v/c Ratio 0.00 0.20 0.15 0.68 0.10 0.80

Uniform Delay, d1 4.7 5.4 5.2 24.9 21.5 25.7

Progression Factor 1.00 0.62 1.74 1.00 1.00 1.03

Incremental Delay, d2 0.0 0.5 0.3 3.6 0.0 14.2

Delay (s) 4.7 3.8 9.4 28.5 21.6 40.7

Level of Service A A A C C D

Approach Delay (s) 4.7 7.1 26.1 40.7

Approach LOS A A C D

Intersection Summary

HCM Average Control Delay 21.5 HCM Level of Service C

HCM Volume to Capacity ratio 0.36

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 52.2% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 65 779 58 151 911 310 72 325 226 157 199 28

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 11 12 11 12 11 10 11 12 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 0.91 0.91

Frpb, ped/bikes 1.00 1.00 1.00 0.98 1.00 1.00 0.96 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.96 1.00 1.00 0.85 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 0.99

Satd. Flow (prot) 1770 3377 1770 3219 1711 1739 1473 1610 3197

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 0.99

Satd. Flow (perm) 1770 3377 1770 3219 1711 1739 1473 1610 3197

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 71 847 63 164 990 337 78 353 246 171 216 30

RTOR Reduction (vph) 0 4 0 0 22 0 0 0 163 0 6 0

Lane Group Flow (vph) 71 906 0 164 1305 0 78 353 83 137 274 0

Confl. Peds. (#/hr) 21 14 14 21 6 13 13 6

Turn Type Prot Prot Split Perm Split

Protected Phases 5 2 1 6 4 4 3 3

Permitted Phases 4

Actuated Green, G (s) 7.0 57.7 15.5 66.2 30.0 30.0 30.0 16.8 16.8

Effective Green, g (s) 7.0 57.7 15.5 66.2 30.0 30.0 30.0 16.8 16.8

Actuated g/C Ratio 0.05 0.41 0.11 0.47 0.21 0.21 0.21 0.12 0.12

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 89 1392 196 1522 367 373 316 193 384

v/s Ratio Prot 0.04 c0.27 0.09 c0.41 0.05 c0.20 0.09 c0.09

v/s Ratio Perm 0.06

v/c Ratio 0.80 0.65 0.84 0.86 0.21 0.95 0.26 0.71 0.71

Uniform Delay, d1 65.8 33.1 61.0 32.7 45.3 54.2 45.8 59.3 59.3

Progression Factor 0.71 0.52 1.00 0.48 1.00 1.00 1.00 0.96 0.96

Incremental Delay, d2 34.4 2.3 2.8 0.6 0.1 32.4 0.2 8.7 4.8

Delay (s) 81.4 19.4 64.1 16.3 45.4 86.6 46.0 65.5 61.5

Level of Service F B E B D F D E E

Approach Delay (s) 23.9 21.5 67.1 62.8

Approach LOS C C E E

Intersection Summary

HCM Average Control Delay 35.7 HCM Level of Service D

HCM Volume to Capacity ratio 0.83

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 83.2% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 57 30 17 13 29 11 26 478 6 7 253 21

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 62 33 18 14 32 12 28 520 7 8 275 23

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 113 58 554 305

Volume Left (vph) 62 14 28 8

Volume Right (vph) 18 12 7 23

Hadj (s) 0.05 -0.04 0.04 -0.01

Departure Headway (s) 6.2 6.3 4.9 5.2

Degree Utilization, x 0.19 0.10 0.76 0.44

Capacity (veh/h) 519 500 715 662

Control Delay (s) 10.7 10.0 21.6 12.2

Approach Delay (s) 10.7 10.0 21.6 12.2

Approach LOS B A C B

Intersection Summary

Delay 17.0

HCM Level of Service C

Intersection Capacity Utilization 56.3% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

21: N Innis Arden Wy & Greenwood Ave N 3/29/2016
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 38 206 276 276 95 25

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 41 224 300 300 103 27

Pedestrians 1 12

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1030 118 131

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1030 118 131

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 80 76 79

cM capacity (veh/h) 203 933 1453

Direction, Lane # EB 1 EB 2 NB 1 SB 1

Volume Total 41 224 600 130

Volume Left 41 0 300 0

Volume Right 0 224 0 27

cSH 203 933 1453 1700

Volume to Capacity 0.20 0.24 0.21 0.08

Queue Length 95th (ft) 18 23 19 0

Control Delay (s) 27.2 10.1 5.1 0.0

Lane LOS D B A

Approach Delay (s) 12.7 5.1 0.0

Approach LOS B

Intersection Summary

Average Delay 6.5

Intersection Capacity Utilization 46.5% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 25 36 3 22 38 169 8 358 32 154 143 16

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 27 39 3 24 41 184 9 389 35 167 155 17

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 70 65 184 433 340

Volume Left (vph) 27 24 0 9 167

Volume Right (vph) 3 0 184 35 17

Hadj (s) 0.08 0.22 -0.67 -0.01 0.10

Departure Headway (s) 6.8 7.0 6.1 5.4 5.7

Degree Utilization, x 0.13 0.13 0.31 0.65 0.54

Capacity (veh/h) 432 466 534 634 603

Control Delay (s) 10.9 9.8 10.6 18.1 15.1

Approach Delay (s) 10.9 10.4 18.1 15.1

Approach LOS B B C C

Intersection Summary

Delay 14.9

HCM Level of Service B

Intersection Capacity Utilization 58.8% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 21 163 2 23 144 63 9 466 53 53 238 15

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 11 11 11 12 11 11 12 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.98 1.00 1.00

Flpb, ped/bikes 0.99 1.00 0.97 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.95 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1755 1858 1652 1702 1767 1801 1507 1768 1783

Flt Permitted 0.47 1.00 0.58 1.00 0.59 1.00 1.00 0.44 1.00

Satd. Flow (perm) 872 1858 1013 1702 1098 1801 1507 810 1783

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 23 177 2 25 157 68 10 507 58 58 259 16

RTOR Reduction (vph) 0 1 0 0 25 0 0 0 19 0 2 0

Lane Group Flow (vph) 23 178 0 25 200 0 10 507 39 58 273 0

Confl. Peds. (#/hr) 6 22 22 6 1 2 2 1

Confl. Bikes (#/hr) 2 2

Turn Type Perm Perm Perm Perm Perm

Protected Phases 4 4 2 2

Permitted Phases 4 4 2 2 2

Actuated Green, G (s) 13.2 13.2 13.2 13.2 46.8 46.8 46.8 46.8 46.8

Effective Green, g (s) 13.2 13.2 13.2 13.2 46.8 46.8 46.8 46.8 46.8

Actuated g/C Ratio 0.19 0.19 0.19 0.19 0.67 0.67 0.67 0.67 0.67

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 164 350 191 321 734 1204 1008 542 1192

v/s Ratio Prot 0.10 c0.12 c0.28 0.15

v/s Ratio Perm 0.03 0.02 0.01 0.03 0.07

v/c Ratio 0.14 0.51 0.13 0.62 0.01 0.42 0.04 0.11 0.23

Uniform Delay, d1 23.7 25.5 23.6 26.1 3.9 5.4 3.9 4.1 4.5

Progression Factor 1.00 1.00 1.27 1.39 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.4 0.1 2.4 0.0 1.1 0.1 0.4 0.4

Delay (s) 23.8 25.9 30.1 38.8 3.9 6.4 4.0 4.5 5.0

Level of Service C C C D A A A A A

Approach Delay (s) 25.7 37.9 6.1 4.9

Approach LOS C D A A

Intersection Summary

HCM Average Control Delay 14.6 HCM Level of Service B

HCM Volume to Capacity ratio 0.47

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 60.3% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 1 235 35 155 183 36 40 16 660 25 302 70

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00 1.00 0.95 0.95 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.86 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 1676 1400 1513 1586 1393 1589 1365 1354 1593 3185 1392

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.54 1.00 1.00 0.44 1.00 1.00

Satd. Flow (perm) 1593 1676 1400 1513 1586 1393 902 1365 1354 737 3185 1392

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 1 255 38 168 199 39 43 17 717 27 328 76

RTOR Reduction (vph) 0 0 15 0 0 0 0 165 172 0 0 36

Lane Group Flow (vph) 1 255 23 151 216 39 43 203 194 27 328 40

Confl. Peds. (#/hr) 5 3 3 5 1 1

Turn Type Split Perm Split Free Perm Prot Perm Perm

Protected Phases 8 8 7 7 2 2 6

Permitted Phases 8 Free 2 6 6

Actuated Green, G (s) 27.2 27.2 27.2 23.5 23.5 140.0 74.3 74.3 74.3 74.3 74.3 74.3

Effective Green, g (s) 27.2 27.2 27.2 23.5 23.5 140.0 74.3 74.3 74.3 74.3 74.3 74.3

Actuated g/C Ratio 0.19 0.19 0.19 0.17 0.17 1.00 0.53 0.53 0.53 0.53 0.53 0.53

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.5 3.5 3.5 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 309 326 272 254 266 1393 479 724 719 391 1690 739

v/s Ratio Prot 0.00 c0.15 0.10 c0.14 c0.15 0.14 0.10

v/s Ratio Perm 0.02 0.03 0.05 0.04 0.03

v/c Ratio 0.00 0.78 0.09 0.59 0.81 0.03 0.09 0.28 0.27 0.07 0.19 0.05

Uniform Delay, d1 45.5 53.6 46.2 53.8 56.1 0.0 16.2 18.1 18.0 16.0 17.2 15.9

Progression Factor 1.00 1.00 1.00 0.37 0.38 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 11.9 0.2 2.2 14.5 0.0 0.4 1.0 0.9 0.3 0.3 0.1

Delay (s) 45.5 65.5 46.4 22.0 35.8 0.0 16.6 19.1 18.9 16.3 17.4 16.0

Level of Service D E D C D A B B B B B B

Approach Delay (s) 62.9 27.2 18.9 17.1

Approach LOS E C B B

Intersection Summary

HCM Average Control Delay 27.0 HCM Level of Service C

HCM Volume to Capacity ratio 0.49

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 63.9% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 359 129 5 232 99 90 6 999 203 132 625 204

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.98 1.00 0.99 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.97 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1769 1850 1743 1863 1556 1769 3424 1770 3384

Flt Permitted 0.36 1.00 0.66 1.00 1.00 0.29 1.00 0.09 1.00

Satd. Flow (perm) 669 1850 1219 1863 1556 531 3424 160 3384

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 390 140 5 252 108 98 7 1086 221 143 679 222

RTOR Reduction (vph) 0 1 0 0 0 89 0 11 0 0 20 0

Lane Group Flow (vph) 390 144 0 252 108 9 7 1296 0 143 881 0

Confl. Peds. (#/hr) 1 11 11 1 2 12 12 2

Confl. Bikes (#/hr) 2 1 1

Turn Type pm+pt pm+pt Perm pm+pt pm+pt

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 8 2 6

Actuated Green, G (s) 47.1 23.7 32.4 13.0 13.0 70.3 69.5 84.9 80.1

Effective Green, g (s) 47.1 23.7 32.4 13.0 13.0 70.3 69.5 84.9 80.1

Actuated g/C Ratio 0.34 0.17 0.23 0.09 0.09 0.50 0.50 0.61 0.57

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 462 313 355 173 144 274 1700 228 1936

v/s Ratio Prot c0.18 0.08 0.10 0.06 0.00 c0.38 c0.05 0.26

v/s Ratio Perm c0.10 0.07 0.01 0.01 0.33

v/c Ratio 0.84 0.46 0.71 0.62 0.06 0.03 0.76 0.63 0.46

Uniform Delay, d1 39.9 52.4 48.3 61.1 57.9 17.6 28.6 22.5 17.3

Progression Factor 1.00 1.00 0.22 0.54 1.66 1.00 1.00 1.00 1.00

Incremental Delay, d2 13.2 1.1 4.9 5.2 0.1 0.0 3.3 5.3 0.8

Delay (s) 53.1 53.5 15.4 38.2 96.3 17.6 31.9 27.8 18.1

Level of Service D D B D F B C C B

Approach Delay (s) 53.2 38.1 31.8 19.4

Approach LOS D D C B

Intersection Summary

HCM Average Control Delay 32.2 HCM Level of Service C

HCM Volume to Capacity ratio 0.78

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 80.3% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 359 813 111 5 766 299 336 493 494 26 39 89

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.1 5.5 5.5 5.5 5.1 5.1 5.5 5.1 5.1 5.5

Lane Util. Factor 1.00 0.95 1.00 0.95 0.91 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.96 0.99 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 0.96 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 1.00 0.95 0.99 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3539 1521 3371 1610 3370 1583 1770 1863 1583

Flt Permitted 0.08 1.00 1.00 0.95 0.95 0.99 1.00 0.95 1.00 1.00

Satd. Flow (perm) 145 3539 1521 3207 1610 3370 1583 1770 1863 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 390 884 121 5 833 325 365 536 537 28 42 97

RTOR Reduction (vph) 0 0 33 0 30 0 0 0 193 0 0 58

Lane Group Flow (vph) 390 884 88 0 1133 0 292 609 344 28 42 39

Confl. Peds. (#/hr) 6 8 8 6

Confl. Bikes (#/hr) 1

Turn Type pm+pt Perm Perm Split custom Split custom

Protected Phases 5 2 6 4 4 3 3

Permitted Phases 2 2 6 2 6

Actuated Green, G (s) 83.5 83.5 83.5 53.0 27.6 27.6 83.5 3.7 3.7 53.0

Effective Green, g (s) 83.5 83.5 83.5 53.0 27.6 27.6 83.5 3.7 3.7 53.0

Actuated g/C Ratio 0.64 0.64 0.64 0.41 0.21 0.21 0.64 0.03 0.03 0.41

Clearance Time (s) 5.1 5.5 5.5 5.5 5.1 5.1 5.5 5.1 5.1 5.5

Vehicle Extension (s) 3.0 3.5 3.5 3.5 3.0 3.0 3.5 3.0 3.0 3.5

Lane Grp Cap (vph) 409 2264 973 1302 341 713 1013 50 53 643

v/s Ratio Prot c0.19 0.25 c0.18 0.18 0.02 c0.02

v/s Ratio Perm c0.42 0.06 0.35 0.22 0.02

v/c Ratio 0.95 0.39 0.09 0.87 0.86 0.85 0.34 0.56 0.79 0.06

Uniform Delay, d1 40.6 11.3 9.0 35.6 49.5 49.5 10.8 62.6 63.0 23.6

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 32.5 0.1 0.0 6.6 18.6 9.8 0.2 13.6 54.5 0.0

Delay (s) 73.1 11.4 9.0 42.2 68.1 59.3 11.0 76.1 117.5 23.6

Level of Service E B A D E E B E F C

Approach Delay (s) 28.4 42.2 43.1 56.1

Approach LOS C D D E

Intersection Summary

HCM Average Control Delay 38.4 HCM Level of Service D

HCM Volume to Capacity ratio 0.90

Actuated Cycle Length (s) 130.5 Sum of lost time (s) 15.3

Intersection Capacity Utilization 88.6% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Sign Control Stop Stop Stop

Volume (vph) 3 50 67 44 32 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 3 54 73 48 35 1

Direction, Lane # EB 1 NB 1 SB 1

Volume Total (vph) 58 121 36

Volume Left (vph) 3 73 0

Volume Right (vph) 54 0 1

Hadj (s) -0.52 0.15 0.02

Departure Headway (s) 3.7 4.2 4.1

Degree Utilization, x 0.06 0.14 0.04

Capacity (veh/h) 924 834 847

Control Delay (s) 7.0 7.9 7.3

Approach Delay (s) 7.0 7.9 7.3

Approach LOS A A A

Intersection Summary

Delay 7.5

HCM Level of Service A

Intersection Capacity Utilization 22.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 4 4 0 1 7 57 0 24 0 55 37 10

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 4 4 0 1 8 62 0 26 0 60 40 11

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 9 71 26 111

Volume Left (vph) 4 1 0 60

Volume Right (vph) 0 62 0 11

Hadj (s) 0.13 -0.49 0.03 0.08

Departure Headway (s) 4.4 3.7 4.2 4.2

Degree Utilization, x 0.01 0.07 0.03 0.13

Capacity (veh/h) 785 930 826 844

Control Delay (s) 7.4 7.0 7.3 7.8

Approach Delay (s) 7.4 7.0 7.3 7.8

Approach LOS A A A A

Intersection Summary

Delay 7.5

HCM Level of Service A

Intersection Capacity Utilization 24.4% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 0 3 8 0 40 2 96 10 26 63 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 0 3 9 0 43 2 104 11 28 68 0

Pedestrians 1 1

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 284 245 69 243 239 111 68 115

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 284 245 69 243 239 111 68 115

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 100 100 99 100 95 100 98

cM capacity (veh/h) 627 644 993 696 648 942 1533 1474

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 4 52 117 97

Volume Left 1 9 2 28

Volume Right 3 43 11 0

cSH 866 890 1533 1474

Volume to Capacity 0.01 0.06 0.00 0.02

Queue Length 95th (ft) 0 5 0 1

Control Delay (s) 9.2 9.3 0.1 2.3

Lane LOS A A A A

Approach Delay (s) 9.2 9.3 0.1 2.3

Approach LOS A A

Intersection Summary

Average Delay 2.8

Intersection Capacity Utilization 22.0% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

30: 100th Ave W & 238th St SW 3/29/2016
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 322 14 7 19 4 13 58 423 16 13 294 158

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 5.0 5.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 0.99 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.95 1.00 0.99 1.00 0.95

Flt Protected 0.96 0.97 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1769 1717 1756 3517 1770 3327

Flt Permitted 0.73 0.79 0.47 1.00 0.95 1.00

Satd. Flow (perm) 1353 1398 873 3517 1770 3327

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 350 15 8 21 4 14 63 460 17 14 320 172

RTOR Reduction (vph) 0 1 0 0 9 0 0 2 0 0 37 0

Lane Group Flow (vph) 0 372 0 0 30 0 63 475 0 14 455 0

Confl. Peds. (#/hr) 1 3 3 1 3 2 2 3

Confl. Bikes (#/hr) 1

Turn Type Perm Perm Perm Prot

Protected Phases 8 8 6 5 5 6

Permitted Phases 8 8 6

Actuated Green, G (s) 48.7 48.7 65.3 65.3 13.0 82.3

Effective Green, g (s) 48.7 48.7 65.3 65.3 13.0 82.3

Actuated g/C Ratio 0.35 0.35 0.47 0.47 0.09 0.59

Clearance Time (s) 4.0 4.0 5.0 5.0 4.0

Vehicle Extension (s) 3.5 3.5 2.5 2.5 2.0

Lane Grp Cap (vph) 471 486 407 1640 164 1956

v/s Ratio Prot c0.14 0.01 c0.14

v/s Ratio Perm c0.28 0.02 0.07

v/c Ratio 0.79 0.06 0.15 0.29 0.09 0.23

Uniform Delay, d1 41.1 30.4 21.5 23.0 58.1 13.8

Progression Factor 1.00 1.00 0.69 0.68 1.67 0.18

Incremental Delay, d2 9.0 0.1 0.8 0.4 0.1 0.0

Delay (s) 50.1 30.5 15.7 16.2 97.1 2.5

Level of Service D C B B F A

Approach Delay (s) 50.1 30.5 16.1 5.2

Approach LOS D C B A

Intersection Summary

HCM Average Control Delay 21.4 HCM Level of Service C

HCM Volume to Capacity ratio 0.48

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 13.0

Intersection Capacity Utilization 54.0% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 3 5 104 5 7 9 117 73 8 49 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 3 5 113 5 8 10 127 79 9 53 0

Pedestrians 2 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 131

pX, platoon unblocked 0.97 0.97 0.97 0.97 0.97 0.97

vC, conflicting volume 269 297 55 266 257 169 53 207

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 230 259 55 227 218 127 53 165

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 99 99 84 99 99 99 99

cM capacity (veh/h) 684 618 1010 691 651 894 1552 1369

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 9 126 216 62

Volume Left 0 113 10 9

Volume Right 5 8 79 0

cSH 816 699 1552 1369

Volume to Capacity 0.01 0.18 0.01 0.01

Queue Length 95th (ft) 1 16 0 0

Control Delay (s) 9.5 11.3 0.4 1.1

Lane LOS A B A A

Approach Delay (s) 9.5 11.3 0.4 1.1

Approach LOS A B

Intersection Summary

Average Delay 4.0

Intersection Capacity Utilization 32.0% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 14 3 7 24 17 17 15 91 12 28 89 48

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 15 3 8 26 18 18 16 99 13 30 97 52

Pedestrians 4 3 1

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 353 335 128 335 355 108 153 115

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 353 335 128 335 355 108 153 115

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 97 99 99 96 97 98 99 98

cM capacity (veh/h) 556 563 918 591 549 943 1423 1470

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 26 63 128 179

Volume Left 15 26 16 30

Volume Right 8 18 13 52

cSH 630 648 1423 1470

Volume to Capacity 0.04 0.10 0.01 0.02

Queue Length 95th (ft) 3 8 1 2

Control Delay (s) 11.0 11.2 1.0 1.4

Lane LOS B B A A

Approach Delay (s) 11.0 11.2 1.0 1.4

Approach LOS B B

Intersection Summary

Average Delay 3.5

Intersection Capacity Utilization 23.9% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

33: Edmonds Way & 95th Pl W 3/29/2016
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 131 721 4 4 1001 97 4 1 1 43 1 134

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.6 4.6 4.6 4.6 5.5 5.5 5.5

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.99 0.98 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.97 0.95 1.00

Satd. Flow (prot) 1769 3536 1768 3485 1759 1770 1561

Flt Permitted 0.16 1.00 0.30 1.00 0.90 0.75 1.00

Satd. Flow (perm) 295 3536 553 3485 1636 1404 1561

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 142 784 4 4 1088 105 4 1 1 47 1 146

RTOR Reduction (vph) 0 0 0 0 8 0 0 1 0 0 95 0

Lane Group Flow (vph) 142 788 0 4 1185 0 0 5 0 47 52 0

Confl. Peds. (#/hr) 2 1 1 2 2 2

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 81.4 81.4 81.4 81.4 48.5 48.5 48.5

Effective Green, g (s) 81.4 81.4 81.4 81.4 48.5 48.5 48.5

Actuated g/C Ratio 0.58 0.58 0.58 0.58 0.35 0.35 0.35

Clearance Time (s) 4.6 4.6 4.6 4.6 5.5 5.5 5.5

Vehicle Extension (s) 3.5 3.5 3.5 3.5 4.0 4.0 4.0

Lane Grp Cap (vph) 172 2056 322 2026 567 486 541

v/s Ratio Prot 0.22 0.34 0.03

v/s Ratio Perm c0.48 0.01 0.00 c0.03

v/c Ratio 0.83 0.38 0.01 0.58 0.01 0.10 0.10

Uniform Delay, d1 23.6 15.8 12.4 18.6 30.0 30.9 30.9

Progression Factor 1.20 0.98 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 16.9 0.1 0.0 0.5 0.0 0.4 0.4

Delay (s) 45.2 15.5 12.4 19.0 30.0 31.3 31.3

Level of Service D B B B C C C

Approach Delay (s) 20.0 19.0 30.0 31.3

Approach LOS C B C C

Intersection Summary

HCM Average Control Delay 20.5 HCM Level of Service C

HCM Volume to Capacity ratio 0.55

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.1

Intersection Capacity Utilization 70.3% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 72 565 186 131 723 231 203 483 108 179 328 45

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.96 1.00 0.96 1.00 0.97 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 3393 1770 3392 1770 3431 1770 3467

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1770 3393 1770 3392 1770 3431 1770 3467

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 78 614 202 142 786 251 221 525 117 195 357 49

RTOR Reduction (vph) 0 46 0 0 43 0 0 28 0 0 16 0

Lane Group Flow (vph) 78 770 0 142 994 0 221 614 0 195 390 0

Confl. Peds. (#/hr) 8 4 4 8 6 5 5 6

Turn Type Prot Prot Prot Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases

Actuated Green, G (s) 3.7 19.3 7.6 23.2 10.1 17.3 9.8 17.0

Effective Green, g (s) 3.7 19.3 7.6 23.2 10.1 17.3 9.8 17.0

Actuated g/C Ratio 0.05 0.28 0.11 0.33 0.14 0.25 0.14 0.24

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 94 935 192 1124 255 848 248 842

v/s Ratio Prot 0.04 0.23 c0.08 c0.29 c0.12 c0.18 0.11 0.11

v/s Ratio Perm

v/c Ratio 0.83 0.82 0.74 0.88 0.87 0.72 0.79 0.46

Uniform Delay, d1 32.8 23.8 30.2 22.1 29.3 24.2 29.1 22.6

Progression Factor 1.00 1.00 1.56 0.89 1.11 0.91 1.00 1.00

Incremental Delay, d2 42.7 6.0 12.9 7.9 25.1 5.3 15.1 1.8

Delay (s) 75.5 29.7 60.1 27.5 57.6 27.3 44.1 24.4

Level of Service E C E C E C D C

Approach Delay (s) 33.7 31.4 35.1 30.8

Approach LOS C C D C

Intersection Summary

HCM Average Control Delay 32.8 HCM Level of Service C

HCM Volume to Capacity ratio 0.79

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 71.7% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 0 0 793 0 0 0 0 0 644 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3

Lane Util. Factor 0.95 0.95

Frt 1.00 1.00

Flt Protected 1.00 1.00

Satd. Flow (prot) 3539 3539

Flt Permitted 1.00 1.00

Satd. Flow (perm) 3539 3539

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 0 0 0 862 0 0 0 0 0 700 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 0 0 0 862 0 0 0 0 0 700 0

Turn Type

Protected Phases 6 4

Permitted Phases

Actuated Green, G (s) 92.4 37.0

Effective Green, g (s) 92.4 37.0

Actuated g/C Ratio 0.66 0.26

Clearance Time (s) 5.3 5.3

Vehicle Extension (s) 5.0 5.0

Lane Grp Cap (vph) 2336 935

v/s Ratio Prot c0.24 c0.20

v/s Ratio Perm

v/c Ratio 0.37 0.75

Uniform Delay, d1 10.7 47.2

Progression Factor 0.90 1.00

Incremental Delay, d2 0.4 4.0

Delay (s) 10.0 51.2

Level of Service B D

Approach Delay (s) 0.0 10.0 0.0 51.2

Approach LOS A B A D

Intersection Summary

HCM Average Control Delay 28.5 HCM Level of Service C

HCM Volume to Capacity ratio 0.48

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.6

Intersection Capacity Utilization 36.7% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 0 761 0 0 639 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3

Lane Util. Factor 0.95 0.97

Frt 1.00 1.00

Flt Protected 1.00 0.95

Satd. Flow (prot) 3539 3433

Flt Permitted 1.00 0.95

Satd. Flow (perm) 3539 3433

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 827 0 0 695 0

RTOR Reduction (vph) 0 0 0 0 220 0

Lane Group Flow (vph) 0 827 0 0 475 0

Turn Type

Protected Phases 2 4

Permitted Phases

Actuated Green, G (s) 101.5 27.9

Effective Green, g (s) 101.5 27.9

Actuated g/C Ratio 0.72 0.20

Clearance Time (s) 5.3 5.3

Vehicle Extension (s) 5.0 5.0

Lane Grp Cap (vph) 2566 684

v/s Ratio Prot c0.23 c0.14

v/s Ratio Perm

v/c Ratio 0.32 0.69

Uniform Delay, d1 6.9 52.1

Progression Factor 1.46 0.04

Incremental Delay, d2 0.3 3.5

Delay (s) 10.4 5.8

Level of Service B A

Approach Delay (s) 10.4 0.0 5.8

Approach LOS B A A

Intersection Summary

HCM Average Control Delay 8.3 HCM Level of Service A

HCM Volume to Capacity ratio 0.40

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.6

Intersection Capacity Utilization 48.6% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 60 1467 70 154 1804 148 117 183 189 120 93 45

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.6 5.3 4.6 5.3 4.6 5.0 5.0 4.6 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3515 1770 3492 1770 1803 1552 1770 1863 1558

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3515 1770 3492 1770 1803 1552 1770 1863 1558

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 65 1595 76 167 1961 161 127 199 205 130 101 49

RTOR Reduction (vph) 0 2 0 0 4 0 0 0 102 0 0 42

Lane Group Flow (vph) 65 1669 0 167 2118 0 127 199 103 130 101 7

Confl. Peds. (#/hr) 2 3 3 2

Confl. Bikes (#/hr) 7 3 1

Bus Blockages (#/hr) 0 0 0 0 0 0 0 8 0 0 0 0

Turn Type Prot Prot Prot Perm Prot Perm

Protected Phases 5 2 1 6 3 8 7 4

Permitted Phases 8 4

Actuated Green, G (s) 12.5 67.6 20.1 75.2 11.4 23.4 23.4 9.4 21.4 21.4

Effective Green, g (s) 12.5 67.6 20.1 75.2 11.4 23.4 23.4 9.4 21.4 21.4

Actuated g/C Ratio 0.09 0.48 0.14 0.54 0.08 0.17 0.17 0.07 0.15 0.15

Clearance Time (s) 4.6 5.3 4.6 5.3 4.6 5.0 5.0 4.6 5.0 5.0

Vehicle Extension (s) 2.5 5.0 2.5 5.0 2.5 5.0 5.0 3.0 5.0 5.0

Lane Grp Cap (vph) 158 1697 254 1876 144 301 259 119 285 238

v/s Ratio Prot 0.04 0.47 c0.09 c0.61 0.07 c0.11 c0.07 0.05

v/s Ratio Perm 0.07 0.00

v/c Ratio 0.41 0.98 0.66 1.13 0.88 0.66 0.40 1.09 0.35 0.03

Uniform Delay, d1 60.3 35.6 56.7 32.4 63.6 54.6 52.0 65.3 53.1 50.5

Progression Factor 1.21 0.49 1.14 0.85 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.2 17.8 5.1 65.1 42.0 7.0 2.1 109.5 1.6 0.1

Delay (s) 74.0 35.4 69.8 92.6 105.6 61.6 54.1 174.8 54.7 50.6

Level of Service E D E F F E D F D D

Approach Delay (s) 36.9 91.0 69.3 109.7

Approach LOS D F E F

Intersection Summary

HCM Average Control Delay 70.3 HCM Level of Service E

HCM Volume to Capacity ratio 0.96

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 14.5

Intersection Capacity Utilization 92.3% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 0 1473 1391 0 483 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3 5.0

Lane Util. Factor 0.95 0.95 0.97

Frt 1.00 1.00 1.00

Flt Protected 1.00 1.00 0.95

Satd. Flow (prot) 3539 3539 3433

Flt Permitted 1.00 1.00 0.95

Satd. Flow (perm) 3539 3539 3433

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 1601 1512 0 525 0

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 0 1601 1512 0 525 0

Turn Type

Protected Phases 2 6 4

Permitted Phases

Actuated Green, G (s) 103.0 103.0 26.7

Effective Green, g (s) 103.0 103.0 26.7

Actuated g/C Ratio 0.74 0.74 0.19

Clearance Time (s) 5.3 5.3 5.0

Vehicle Extension (s) 5.0 3.0 3.0

Lane Grp Cap (vph) 2604 2604 655

v/s Ratio Prot c0.45 0.43 c0.15

v/s Ratio Perm

v/c Ratio 0.61 0.58 0.80

Uniform Delay, d1 8.9 8.5 54.1

Progression Factor 0.22 1.00 1.00

Incremental Delay, d2 0.4 1.0 7.0

Delay (s) 2.4 9.5 61.1

Level of Service A A E

Approach Delay (s) 2.4 9.5 61.1

Approach LOS A A E

Intersection Summary

HCM Average Control Delay 13.8 HCM Level of Service B

HCM Volume to Capacity ratio 0.65

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.3

Intersection Capacity Utilization 63.1% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 36 38 61 1519 1233 60

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 39 41 66 1651 1340 65

Pedestrians 2

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 2300 672 1407

vC1, stage 1 conf vol 1342

vC2, stage 2 conf vol 958

vCu, unblocked vol 2300 672 1407

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s) 5.8

tF (s) 3.5 3.3 2.2

p0 queue free % 76 90 86

cM capacity (veh/h) 164 398 480

Direction, Lane # EB 1 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3

Volume Total 80 66 826 826 670 670 65

Volume Left 39 66 0 0 0 0 0

Volume Right 41 0 0 0 0 0 65

cSH 235 480 1700 1700 1700 1700 1700

Volume to Capacity 0.34 0.14 0.49 0.49 0.39 0.39 0.04

Queue Length 95th (ft) 36 12 0 0 0 0 0

Control Delay (s) 28.1 13.7 0.0 0.0 0.0 0.0 0.0

Lane LOS D B

Approach Delay (s) 28.1 0.5 0.0

Approach LOS D

Intersection Summary

Average Delay 1.0

Intersection Capacity Utilization 53.0% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 231 289 77 180 367 377 46 1174 135 225 856 200

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 11 11 11 11 11 11 13 15 11 13

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.98 1.00 1.00 0.96 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3408 1711 3421 1498 1711 3421 1566 1947 3421 1588

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3408 1711 3421 1498 1711 3421 1566 1947 3421 1588

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 251 314 84 196 399 410 50 1276 147 245 930 217

RTOR Reduction (vph) 0 18 0 0 0 163 0 0 89 0 0 75

Lane Group Flow (vph) 251 380 0 196 399 247 50 1276 58 245 930 142

Confl. Peds. (#/hr) 6 10 10 6 10 21 21 10

Turn Type Prot Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 20.0 27.6 17.0 24.6 24.6 6.9 55.4 55.4 18.0 66.5 66.5

Effective Green, g (s) 20.0 27.6 17.0 24.6 24.6 6.9 55.4 55.4 18.0 66.5 66.5

Actuated g/C Ratio 0.14 0.20 0.12 0.18 0.18 0.05 0.40 0.40 0.13 0.48 0.48

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 3.0 2.0 2.0 2.5 3.5 3.5 2.5 3.5 3.5

Lane Grp Cap (vph) 253 672 208 601 263 84 1354 620 250 1625 754

v/s Ratio Prot c0.14 c0.11 0.11 0.12 0.03 c0.37 c0.13 0.27

v/s Ratio Perm c0.16 0.04 0.09

v/c Ratio 0.99 0.57 0.94 0.66 0.94 0.60 0.94 0.09 0.98 0.57 0.19

Uniform Delay, d1 59.9 50.8 61.0 53.8 57.0 65.2 40.8 26.5 60.8 26.5 21.2

Progression Factor 0.90 0.95 1.08 0.82 0.65 1.21 0.63 0.39 1.00 1.00 1.00

Incremental Delay, d2 54.1 0.7 45.9 2.1 38.1 5.9 9.9 0.2 50.7 1.5 0.6

Delay (s) 108.3 48.8 111.9 46.2 74.9 84.8 35.7 10.6 111.5 28.0 21.7

Level of Service F D F D E F D B F C C

Approach Delay (s) 71.8 70.7 34.8 41.7

Approach LOS E E C D

Intersection Summary

HCM Average Control Delay 50.2 HCM Level of Service D

HCM Volume to Capacity ratio 1.01

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 28.0

Intersection Capacity Utilization 88.4% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL2 EBL EBT EBR WBL WBT WBR WBR2 NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 1 179 382 291 147 311 62 94 273 37 1221 106

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00

Frt 1.00 1.00 0.85 1.00 0.95 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 3185 1425 1593 3026 1593 3185 1425

Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1593 3185 1425 1593 3026 1593 3185 1425

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 1 195 415 316 160 338 67 102 297 40 1327 115

RTOR Reduction (vph) 0 0 0 253 0 16 0 0 0 0 0 62

Lane Group Flow (vph) 0 196 415 63 160 491 0 0 0 337 1327 53

Turn Type Prot Prot Perm Prot Prot Prot Perm

Protected Phases 7 7 4 3 8 5 5 2

Permitted Phases 4 2

Actuated Green, G (s) 18.0 27.7 27.7 16.8 26.5 30.0 64.5 64.5

Effective Green, g (s) 18.0 27.7 27.7 16.8 26.5 30.0 64.5 64.5

Actuated g/C Ratio 0.13 0.20 0.20 0.12 0.19 0.21 0.46 0.46

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 2.0 6.0 6.0

Lane Grp Cap (vph) 205 630 282 191 573 341 1467 657

v/s Ratio Prot c0.12 0.13 0.10 c0.16 c0.21 c0.42

v/s Ratio Perm 0.04 0.04

v/c Ratio 0.96 0.66 0.22 0.84 0.86 0.99 0.90 0.08

Uniform Delay, d1 60.6 51.8 47.1 60.3 54.9 54.8 34.9 21.1

Progression Factor 0.83 1.04 2.36 1.13 0.90 1.19 0.46 0.00

Incremental Delay, d2 49.2 2.4 0.4 25.7 11.8 24.3 3.4 0.1

Delay (s) 99.6 56.5 111.7 93.9 61.1 89.6 19.5 0.1

Level of Service F E F F E F B A

Approach Delay (s) 84.4 68.9 31.5

Approach LOS F E C

Intersection Summary

HCM Average Control Delay 55.5 HCM Level of Service E

HCM Volume to Capacity ratio 0.90

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 17.0

Intersection Capacity Utilization 89.8% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBL SBT SBR SBR2 SER2

Lane Configurations

Volume (vph) 84 852 74 17 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00

Frt 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00

Satd. Flow (prot) 1593 3185 1425

Flt Permitted 0.95 1.00 1.00

Satd. Flow (perm) 1593 3185 1425

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 91 926 80 18 0

RTOR Reduction (vph) 0 0 6 0 0

Lane Group Flow (vph) 91 926 92 0 0

Turn Type Prot Prot custom

Protected Phases 1 6 6

Permitted Phases 4

Actuated Green, G (s) 9.0 43.5 43.5

Effective Green, g (s) 9.0 43.5 43.5

Actuated g/C Ratio 0.06 0.31 0.31

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 4.0 4.0

Lane Grp Cap (vph) 102 990 443

v/s Ratio Prot 0.06 0.29 0.06

v/s Ratio Perm

v/c Ratio 0.89 0.94 0.21

Uniform Delay, d1 65.0 46.9 35.6

Progression Factor 0.96 0.92 0.91

Incremental Delay, d2 53.3 16.2 1.0

Delay (s) 116.0 59.3 33.5

Level of Service F E C

Approach Delay (s) 61.7

Approach LOS E

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 48 186 29 296 341 344 41 1355 370 260 929 21

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 6.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 0.97 0.95 1.00 1.00 0.95 1.00 0.97 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.97 1.00 1.00 0.96 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 3000 3090 3079 1383 1593 3079 1375 3090 3079 1383

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1593 3000 3090 3079 1383 1593 3079 1375 3090 3079 1383

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 52 202 32 322 371 374 45 1473 402 283 1010 23

RTOR Reduction (vph) 0 10 0 0 0 77 0 0 86 0 0 11

Lane Group Flow (vph) 52 224 0 322 371 297 45 1473 316 283 1010 12

Confl. Peds. (#/hr) 14 20 20 14 10 21 21 10

Turn Type Prot Prot Perm Prot pm+ov Prot Perm

Protected Phases 7 4 3 8 5 2 3 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 5.6 26.8 14.0 35.2 35.2 6.7 66.2 80.2 11.0 70.5 70.5

Effective Green, g (s) 5.6 26.8 14.0 35.2 35.2 6.7 66.2 80.2 11.0 70.5 70.5

Actuated g/C Ratio 0.04 0.19 0.10 0.25 0.25 0.05 0.47 0.57 0.08 0.50 0.50

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 6.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.5 3.5 3.5 1.5 4.0 3.5 1.5 4.0 4.0

Lane Grp Cap (vph) 64 574 309 774 348 76 1456 788 243 1550 696

v/s Ratio Prot 0.03 0.07 c0.10 0.12 0.03 c0.48 0.04 c0.09 c0.33

v/s Ratio Perm c0.21 0.19 0.01

v/c Ratio 0.81 0.39 1.04 0.48 0.85 0.59 1.01 0.40 1.16 0.65 0.02

Uniform Delay, d1 66.7 49.5 63.0 44.6 49.9 65.3 36.9 16.6 64.5 25.7 17.4

Progression Factor 1.07 0.86 1.11 0.50 0.37 0.98 1.07 2.00 1.00 0.76 0.66

Incremental Delay, d2 52.0 0.4 61.6 0.5 17.8 5.2 21.9 0.3 95.2 1.1 0.0

Delay (s) 123.2 43.1 131.6 22.8 36.2 69.2 61.5 33.4 159.5 20.6 11.5

Level of Service F D F C D E E C F C B

Approach Delay (s) 57.6 60.3 55.8 50.3

Approach LOS E E E D

Intersection Summary

HCM Average Control Delay 55.4 HCM Level of Service E

HCM Volume to Capacity ratio 1.00

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 21.0

Intersection Capacity Utilization 98.3% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 222 49 163 15 39 15 147 1811 23 8 1195 118

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 4.0 6.0 4.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 0.97 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.98 1.00 0.99 1.00 1.00 0.95 1.00 1.00 0.99

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.88 1.00 0.96 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1578 1401 1589 1540 3090 3079 1359 1593 3079 1404

Flt Permitted 0.59 1.00 0.27 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 979 1401 446 1540 3090 3079 1359 1593 3079 1404

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 241 53 177 16 42 16 160 1968 25 9 1299 128

RTOR Reduction (vph) 0 96 0 0 12 0 0 0 5 0 0 45

Lane Group Flow (vph) 241 134 0 16 46 0 160 1968 20 9 1299 83

Confl. Peds. (#/hr) 14 13 13 14 1 5 5 1

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 23.2 18.3 16.6 15.0 8.9 98.7 98.7 1.4 91.2 91.2

Effective Green, g (s) 23.2 18.3 16.6 15.0 8.9 98.7 98.7 1.4 91.2 91.2

Actuated g/C Ratio 0.17 0.13 0.12 0.11 0.06 0.71 0.71 0.01 0.65 0.65

Clearance Time (s) 4.0 6.0 4.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 2.0 3.0 2.0 2.0 3.0 3.0 2.0 3.0 3.0

Lane Grp Cap (vph) 183 183 66 165 196 2171 958 16 2006 915

v/s Ratio Prot c0.05 0.10 0.00 0.03 c0.05 c0.64 0.01 0.42

v/s Ratio Perm c0.17 0.03 0.01 0.06

v/c Ratio 1.32 0.73 0.24 0.28 0.82 0.91 0.02 0.56 0.65 0.09

Uniform Delay, d1 58.5 58.5 55.2 57.5 64.7 16.9 6.2 69.0 14.7 9.0

Progression Factor 0.89 0.80 1.00 1.00 1.25 0.32 0.04 0.83 0.74 1.73

Incremental Delay, d2 175.7 11.6 1.9 0.3 2.4 0.7 0.0 20.8 1.4 0.2

Delay (s) 227.9 58.5 57.1 57.9 83.1 6.1 0.3 78.0 12.3 15.8

Level of Service F E E E F A A E B B

Approach Delay (s) 145.2 57.7 11.7 13.0

Approach LOS F E B B

Intersection Summary

HCM Average Control Delay 28.2 HCM Level of Service C

HCM Volume to Capacity ratio 1.01

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 95.1% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 508 357 111 131 203 159 153 1342 207 125 798 16

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.97 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 0.95 1.00 1.00 0.98 1.00 1.00 0.95 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 3090 1676 1357 1593 3185 1397 1593 3185 1348 1593 3185 1381

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 3090 1676 1357 1593 3185 1397 1593 3185 1348 1593 3185 1381

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 552 388 121 142 221 173 166 1459 225 136 867 17

RTOR Reduction (vph) 0 0 91 0 0 68 0 0 93 0 0 10

Lane Group Flow (vph) 552 388 30 142 221 105 166 1459 132 136 867 7

Confl. Peds. (#/hr) 6 25 25 6 11 12 12 11

Turn Type Prot Perm Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 21.0 35.0 35.0 14.3 28.3 28.3 16.8 61.7 61.7 9.0 53.9 53.9

Effective Green, g (s) 21.0 35.0 35.0 14.3 28.3 28.3 16.8 61.7 61.7 9.0 53.9 53.9

Actuated g/C Ratio 0.15 0.25 0.25 0.10 0.20 0.20 0.12 0.44 0.44 0.06 0.38 0.38

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 3.0 3.0 2.0 3.0 3.0

Lane Grp Cap (vph) 464 419 339 163 644 282 191 1404 594 102 1226 532

v/s Ratio Prot c0.18 c0.23 0.09 0.07 0.10 c0.46 c0.09 0.27

v/s Ratio Perm 0.02 0.08 0.10 0.00

v/c Ratio 1.19 0.93 0.09 0.87 0.34 0.37 0.87 1.04 0.22 1.33 0.71 0.01

Uniform Delay, d1 59.5 51.2 40.3 61.9 47.9 48.2 60.5 39.1 24.3 65.5 36.4 26.6

Progression Factor 1.11 1.00 1.09 1.00 1.00 1.00 1.19 0.47 0.28 0.79 1.24 2.03

Incremental Delay, d2 103.9 24.6 0.0 35.5 0.1 0.3 11.6 24.8 0.3 193.1 2.7 0.0

Delay (s) 170.2 76.0 43.9 97.4 48.0 48.5 83.4 43.3 7.1 244.6 47.9 54.1

Level of Service F E D F D D F D A F D D

Approach Delay (s) 121.4 61.3 42.5 74.3

Approach LOS F E D E

Intersection Summary

HCM Average Control Delay 70.7 HCM Level of Service E

HCM Volume to Capacity ratio 1.04

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 96.4% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 177 410 78 214 535 228 64 1386 269 200 872 94

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.96 1.00 1.00 0.92 1.00 1.00 0.93

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3425 1770 3539 1512 1770 3539 1457 1770 3539 1474

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3425 1770 3539 1512 1770 3539 1457 1770 3539 1474

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 192 446 85 233 582 248 70 1507 292 217 948 102

RTOR Reduction (vph) 0 12 0 0 0 140 0 0 66 0 0 52

Lane Group Flow (vph) 192 519 0 233 582 108 70 1507 226 217 948 50

Confl. Peds. (#/hr) 24 26 26 24 29 43 43 29

Turn Type Prot Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 15.0 24.6 19.0 28.6 28.6 8.3 58.0 58.0 18.4 68.1 68.1

Effective Green, g (s) 15.0 24.6 19.0 28.6 28.6 8.3 58.0 58.0 18.4 68.1 68.1

Actuated g/C Ratio 0.11 0.18 0.14 0.20 0.20 0.06 0.41 0.41 0.13 0.49 0.49

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 4.0 2.0 2.0 2.0 6.0 6.0 5.0 6.0 6.0

Lane Grp Cap (vph) 190 602 240 723 309 105 1466 604 233 1721 717

v/s Ratio Prot 0.11 0.15 c0.13 c0.16 0.04 c0.43 c0.12 0.27

v/s Ratio Perm 0.07 0.16 0.03

v/c Ratio 1.01 0.86 0.97 0.80 0.35 0.67 1.03 0.37 0.93 0.55 0.07

Uniform Delay, d1 62.5 56.1 60.2 53.0 47.7 64.5 41.0 28.4 60.2 25.2 19.1

Progression Factor 1.01 1.01 1.00 1.00 1.00 1.27 0.66 0.34 1.04 0.53 0.49

Incremental Delay, d2 65.5 11.4 49.8 6.1 0.3 6.2 24.5 0.9 36.0 1.0 0.1

Delay (s) 128.8 68.1 110.1 59.2 48.0 87.8 51.7 10.6 98.7 14.3 9.5

Level of Service F E F E D F D B F B A

Approach Delay (s) 84.2 67.7 46.7 28.4

Approach LOS F E D C

Intersection Summary

HCM Average Control Delay 52.0 HCM Level of Service D

HCM Volume to Capacity ratio 0.97

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 96.4% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

46: N 130th St & SR 99 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 28 Synchro 7 -  Report

David Evans and Associates, Inc. Page 48

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 148 296 75 170 439 138 90 1376 144 127 843 110

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Frpb, ped/bikes 1.00 0.99 1.00 0.97 1.00 1.00 0.93 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.96 1.00 1.00 0.85 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1770 3393 1770 3316 1770 3539 1479 1770 3440

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1770 3393 1770 3316 1770 3539 1479 1770 3440

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 161 322 82 185 477 150 98 1496 157 138 916 120

RTOR Reduction (vph) 0 16 0 0 22 0 0 0 65 0 7 0

Lane Group Flow (vph) 161 388 0 185 605 0 98 1496 92 138 1029 0

Confl. Peds. (#/hr) 41 17 17 41 32 21 21 32

Turn Type Prot Prot Prot Perm Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 2

Actuated Green, G (s) 15.3 25.6 17.2 27.5 12.4 67.8 67.8 13.4 68.8

Effective Green, g (s) 15.3 25.6 17.2 27.5 12.4 67.8 67.8 13.4 68.8

Actuated g/C Ratio 0.11 0.18 0.12 0.20 0.09 0.48 0.48 0.10 0.49

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 193 620 217 651 157 1714 716 169 1691

v/s Ratio Prot 0.09 0.11 c0.10 c0.18 0.06 c0.42 c0.08 0.30

v/s Ratio Perm 0.06

v/c Ratio 0.83 0.63 0.85 0.93 0.62 0.87 0.13 0.82 0.61

Uniform Delay, d1 61.1 52.8 60.2 55.3 61.6 32.2 19.9 62.1 25.8

Progression Factor 1.00 1.00 1.04 0.84 1.00 1.00 1.00 1.29 0.49

Incremental Delay, d2 25.5 2.0 17.5 13.6 7.5 6.5 0.4 20.3 1.3

Delay (s) 86.6 54.7 80.3 59.9 69.1 38.7 20.2 100.2 14.0

Level of Service F D F E E D C F B

Approach Delay (s) 63.8 64.6 38.8 24.2

Approach LOS E E D C

Intersection Summary

HCM Average Control Delay 42.9 HCM Level of Service D

HCM Volume to Capacity ratio 0.86

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 84.0% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 851 362 104 1066 0 0 0 0 205 0 407

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 11 11 12 12 12 12 12 11 12

Total Lost time (s) 5.0 5.0 4.6 5.0 5.0 5.0

Lane Util. Factor 0.91 1.00 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 0.97 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 4916 1541 1711 3421 1711 1583

Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 4916 1541 1711 3421 1711 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 925 393 113 1159 0 0 0 0 223 0 442

RTOR Reduction (vph) 0 0 265 0 0 0 0 0 0 0 0 360

Lane Group Flow (vph) 0 925 128 113 1159 0 0 0 0 0 223 82

Confl. Peds. (#/hr) 3 3

Turn Type Perm Prot Perm Perm

Protected Phases 2 1 6 4

Permitted Phases 2 4 4

Actuated Green, G (s) 45.5 45.5 19.0 35.0 25.9 25.9

Effective Green, g (s) 45.5 45.5 19.0 35.0 25.9 25.9

Actuated g/C Ratio 0.32 0.32 0.14 0.25 0.18 0.18

Clearance Time (s) 5.0 5.0 4.6 5.0 5.0 5.0

Vehicle Extension (s) 4.0 4.0 4.5 4.0 5.0 5.0

Lane Grp Cap (vph) 1598 501 232 855 317 293

v/s Ratio Prot c0.19 0.07 c0.34

v/s Ratio Perm 0.08 0.13 0.05

v/c Ratio 0.58 0.25 0.49 1.36 0.70 0.28

Uniform Delay, d1 39.3 34.8 56.0 52.5 53.5 49.0

Progression Factor 0.78 3.16 0.87 0.90 1.00 1.00

Incremental Delay, d2 1.3 1.0 1.6 164.6 8.6 1.1

Delay (s) 31.9 111.0 50.3 211.6 62.1 50.1

Level of Service C F D F E D

Approach Delay (s) 55.5 197.2 0.0 54.1

Approach LOS E F A D

Intersection Summary

HCM Average Control Delay 110.6 HCM Level of Service F

HCM Volume to Capacity ratio 0.93

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 50.0

Intersection Capacity Utilization 91.1% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

48: N 130th St & 5th Ave NE 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 28 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 21 485 95 0 702 101 594 224 360 90 67 10

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 0.95 0.95 1.00 0.91 0.91 0.91 0.91

Frpb, ped/bikes 1.00 1.00 0.98 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.98 1.00 0.85 1.00 0.93 1.00 0.99

Flt Protected 1.00 1.00 1.00 0.95 0.99 0.95 0.98

Satd. Flow (prot) 3441 3539 1559 1610 3096 1610 3289

Flt Permitted 0.83 1.00 1.00 0.95 0.99 0.95 0.98

Satd. Flow (perm) 2860 3539 1559 1610 3096 1610 3289

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 23 527 103 0 763 110 646 243 391 98 73 11

RTOR Reduction (vph) 0 22 0 0 0 71 0 221 0 0 8 0

Lane Group Flow (vph) 0 631 0 0 763 39 439 620 0 60 114 0

Confl. Peds. (#/hr) 2 2 2 2 2 1 1 2

Confl. Bikes (#/hr) 1

Turn Type Perm Perm Split Split

Protected Phases 4 8 2 2 6 6

Permitted Phases 4 8

Actuated Green, G (s) 18.5 18.5 18.5 23.5 23.5 16.0 16.0

Effective Green, g (s) 18.5 18.5 18.5 23.5 23.5 16.0 16.0

Actuated g/C Ratio 0.26 0.26 0.26 0.34 0.34 0.23 0.23

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 756 935 412 541 1039 368 752

v/s Ratio Prot 0.22 c0.27 0.20 c0.04 0.03

v/s Ratio Perm c0.22 0.02

v/c Ratio 0.83 0.82 0.09 0.81 0.60 0.16 0.15

Uniform Delay, d1 24.3 24.2 19.4 21.2 19.3 21.6 21.6

Progression Factor 0.78 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 6.9 5.6 0.1 12.5 2.5 1.0 0.4

Delay (s) 26.0 29.7 19.5 33.7 21.9 22.6 22.0

Level of Service C C B C C C C

Approach Delay (s) 26.0 28.4 25.9 22.2

Approach LOS C C C C

Intersection Summary

HCM Average Control Delay 26.4 HCM Level of Service C

HCM Volume to Capacity ratio 0.64

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 78.8% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 16 0 40 1 3 7 78 449 6 3 272 24

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 17 0 43 1 3 8 85 488 7 3 296 26

Pedestrians 4

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 985 979 313 1024 989 491 322 495

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 985 979 313 1024 989 491 322 495

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 92 100 94 99 99 99 93 100

cM capacity (veh/h) 210 232 725 189 229 577 1238 1069

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 61 12 579 325

Volume Left 17 1 85 3

Volume Right 43 8 7 26

cSH 426 361 1238 1069

Volume to Capacity 0.14 0.03 0.07 0.00

Queue Length 95th (ft) 12 3 6 0

Control Delay (s) 14.9 15.3 1.9 0.1

Lane LOS B C A A

Approach Delay (s) 14.9 15.3 1.9 0.1

Approach LOS B C

Intersection Summary

Average Delay 2.3

Intersection Capacity Utilization 62.7% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 3 4 79 13 29 3 207 90 8 113 3

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 3 4 86 14 32 3 225 98 9 123 3

Pedestrians 3 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 463 471 127 431 424 276 126 323

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 463 471 127 431 424 276 126 323

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 99 100 84 97 96 100 99

cM capacity (veh/h) 474 486 920 524 517 762 1460 1237

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 9 132 326 135

Volume Left 1 86 3 9

Volume Right 4 32 98 3

cSH 634 566 1460 1237

Volume to Capacity 0.01 0.23 0.00 0.01

Queue Length 95th (ft) 1 22 0 1

Control Delay (s) 10.8 13.3 0.1 0.6

Lane LOS B B A A

Approach Delay (s) 10.8 13.3 0.1 0.6

Approach LOS B B

Intersection Summary

Average Delay 3.2

Intersection Capacity Utilization 37.4% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 9 107 24 34 95 61 43 352 66 12 132 11

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 10 116 26 37 103 66 47 383 72 13 143 12

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 152 207 501 168

Volume Left (vph) 10 37 47 13

Volume Right (vph) 26 66 72 12

Hadj (s) -0.06 -0.12 -0.03 0.01

Departure Headway (s) 6.1 6.0 5.3 5.9

Degree Utilization, x 0.26 0.34 0.73 0.27

Capacity (veh/h) 499 538 658 542

Control Delay (s) 11.3 12.0 21.4 11.1

Approach Delay (s) 11.3 12.0 21.4 11.1

Approach LOS B B C B

Intersection Summary

Delay 16.3

HCM Level of Service C

Intersection Capacity Utilization 61.3% ICU Level of Service B

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 104 123 26 155 140 127 33 1300 171 81 948 44

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 1.00 0.96 1.00 1.00 0.91

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.93 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1766 1741 1757 1656 1770 3421 1525 1770 3421 1448

Flt Permitted 0.24 1.00 0.42 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 454 1741 779 1656 1770 3421 1525 1770 3421 1448

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 113 134 28 168 152 138 36 1413 186 88 1030 48

RTOR Reduction (vph) 0 6 0 0 24 0 0 0 85 0 0 20

Lane Group Flow (vph) 113 156 0 168 266 0 36 1413 101 88 1030 28

Confl. Peds. (#/hr) 14 20 19 6 19 6 6 19

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 30.7 23.7 36.7 26.7 5.4 75.8 75.8 10.5 80.9 80.9

Effective Green, g (s) 30.7 23.7 36.7 26.7 5.4 75.8 75.8 10.5 80.9 80.9

Actuated g/C Ratio 0.22 0.17 0.26 0.19 0.04 0.54 0.54 0.08 0.58 0.58

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 3.5 3.0 3.5 2.0 4.0 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 165 295 274 316 68 1852 826 133 1977 837

v/s Ratio Prot 0.03 0.09 c0.04 c0.16 0.02 c0.41 c0.05 0.30

v/s Ratio Perm 0.12 0.12 0.07 0.02

v/c Ratio 0.68 0.53 0.61 0.84 0.53 0.76 0.12 0.66 0.52 0.03

Uniform Delay, d1 47.1 53.1 43.2 54.6 66.1 25.1 15.8 63.0 17.8 12.7

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.98 0.68 0.52

Incremental Delay, d2 9.0 2.0 4.0 18.3 3.4 3.0 0.3 10.2 0.8 0.1

Delay (s) 56.1 55.0 47.2 72.9 69.5 28.1 16.1 71.7 12.9 6.7

Level of Service E E D E E C B E B A

Approach Delay (s) 55.5 63.5 27.7 17.1

Approach LOS E E C B

Intersection Summary

HCM Average Control Delay 31.0 HCM Level of Service C

HCM Volume to Capacity ratio 0.78

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 81.3% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 2 1 0 54 3 57 1 466 49 16 276 1

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 1 0 59 3 62 1 507 53 17 300 1

Pedestrians 4 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 936 901 301 875 875 539 301 564

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 936 901 301 875 875 539 301 564

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 99 100 100 78 99 89 100 98

cM capacity (veh/h) 211 272 739 264 281 540 1260 1004

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 3 124 561 318

Volume Left 2 59 1 17

Volume Right 0 62 53 1

cSH 228 355 1260 1004

Volume to Capacity 0.01 0.35 0.00 0.02

Queue Length 95th (ft) 1 38 0 1

Control Delay (s) 21.0 20.5 0.0 0.6

Lane LOS C C A A

Approach Delay (s) 21.0 20.5 0.0 0.6

Approach LOS C C

Intersection Summary

Average Delay 2.8

Intersection Capacity Utilization 42.1% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 23 39 10 41 68 37 14 244 24 9 154 35

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 25 42 11 45 74 40 15 265 26 10 167 38

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 78 159 307 215

Volume Left (vph) 25 45 15 10

Volume Right (vph) 11 40 26 38

Hadj (s) 0.01 -0.06 -0.01 -0.06

Departure Headway (s) 5.5 5.3 4.8 4.9

Degree Utilization, x 0.12 0.23 0.41 0.29

Capacity (veh/h) 580 619 710 687

Control Delay (s) 9.2 9.9 11.2 9.9

Approach Delay (s) 9.2 9.9 11.2 9.9

Approach LOS A A B A

Intersection Summary

Delay 10.4

HCM Level of Service B

Intersection Capacity Utilization 36.5% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 66 36 72 11 76 45 88 347 15 12 144 40

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 72 39 78 12 83 49 96 377 16 13 157 43

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 189 143 489 213

Volume Left (vph) 72 12 96 13

Volume Right (vph) 78 49 16 43

Hadj (s) -0.14 -0.15 0.05 -0.08

Departure Headway (s) 6.0 6.1 5.4 5.7

Degree Utilization, x 0.32 0.24 0.73 0.34

Capacity (veh/h) 529 498 649 570

Control Delay (s) 11.8 11.0 21.3 11.5

Approach Delay (s) 11.8 11.0 21.3 11.5

Approach LOS B B C B

Intersection Summary

Delay 16.1

HCM Level of Service C

Intersection Capacity Utilization 66.8% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 46 25 7 32 26 38 11 1471 28 31 966 17

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 12 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 1.00 0.94 1.00 1.00 0.92

Flpb, ped/bikes 0.99 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.91 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1754 1729 1749 1675 1770 3421 1494 1770 3421 1461

Flt Permitted 0.69 1.00 0.73 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1280 1729 1352 1675 1770 3421 1494 1770 3421 1461

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 50 27 8 35 28 41 12 1599 30 34 1050 18

RTOR Reduction (vph) 0 7 0 0 38 0 0 0 3 0 0 3

Lane Group Flow (vph) 50 28 0 35 31 0 12 1599 27 34 1050 15

Confl. Peds. (#/hr) 7 8 8 7 15 9 9 15

Turn Type Perm Perm Prot Perm Prot Perm

Protected Phases 4 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 8.8 8.8 8.8 8.8 2.4 112.0 112.0 4.2 113.8 113.8

Effective Green, g (s) 8.8 8.8 8.8 8.8 2.4 112.0 112.0 4.2 113.8 113.8

Actuated g/C Ratio 0.06 0.06 0.06 0.06 0.02 0.80 0.80 0.03 0.81 0.81

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 4.0 4.0 2.0 4.0 4.0

Lane Grp Cap (vph) 80 109 85 105 30 2737 1195 53 2781 1188

v/s Ratio Prot 0.02 0.02 0.01 c0.47 c0.02 0.31

v/s Ratio Perm c0.04 0.03 0.02 0.01

v/c Ratio 0.62 0.25 0.41 0.29 0.40 0.58 0.02 0.64 0.38 0.01

Uniform Delay, d1 64.0 62.5 63.1 62.6 68.1 5.3 2.9 67.2 3.5 2.5

Progression Factor 1.00 1.00 1.00 1.00 1.06 0.14 0.03 1.00 1.00 1.00

Incremental Delay, d2 10.5 0.4 1.2 0.6 1.4 0.4 0.0 18.1 0.4 0.0

Delay (s) 74.4 62.9 64.3 63.2 73.2 1.1 0.1 85.3 3.9 2.5

Level of Service E E E E E A A F A A

Approach Delay (s) 69.7 63.6 1.6 6.4

Approach LOS E E A A

Intersection Summary

HCM Average Control Delay 7.6 HCM Level of Service A

HCM Volume to Capacity ratio 0.59

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 61.3% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 81 417 81 71 357 111 151 413 108 113 184 60

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 10 10 11 10 10 11 12 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 0.99 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.96 1.00 0.97 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1711 1654 1711 1653 1699 1788 1711 1767

Flt Permitted 0.26 1.00 0.23 1.00 0.45 1.00 0.09 1.00

Satd. Flow (perm) 467 1654 413 1653 798 1788 156 1767

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 88 453 88 77 388 121 164 449 117 123 200 65

RTOR Reduction (vph) 0 5 0 0 8 0 0 7 0 0 9 0

Lane Group Flow (vph) 88 536 0 77 501 0 164 559 0 123 256 0

Confl. Peds. (#/hr) 10 8 8 10 8 7 7 8

Confl. Bikes (#/hr) 2 2 5

Bus Blockages (#/hr) 0 4 0 0 0 0 0 0 0 0 0 0

Turn Type pm+pt pm+pt pm+pt pm+pt

Protected Phases 5 2 1 6 7 4 3 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 64.1 59.1 64.1 59.1 56.4 46.6 55.4 46.1

Effective Green, g (s) 64.1 59.1 64.1 59.1 56.4 46.6 55.4 46.1

Actuated g/C Ratio 0.46 0.42 0.46 0.42 0.40 0.33 0.40 0.33

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 258 698 235 698 385 595 165 582

v/s Ratio Prot c0.01 c0.32 0.01 0.30 0.03 c0.31 c0.05 0.15

v/s Ratio Perm 0.14 0.14 0.14 0.25

v/c Ratio 0.34 0.77 0.33 0.72 0.43 0.94 0.75 0.44

Uniform Delay, d1 24.6 34.6 25.0 33.5 28.2 45.3 33.4 36.8

Progression Factor 0.59 0.74 1.00 1.00 1.07 0.99 1.00 1.00

Incremental Delay, d2 0.3 7.8 0.3 6.3 0.1 12.8 14.7 0.2

Delay (s) 14.7 33.3 25.3 39.8 30.4 57.5 48.1 37.0

Level of Service B C C D C E D D

Approach Delay (s) 30.7 37.9 51.4 40.5

Approach LOS C D D D

Intersection Summary

HCM Average Control Delay 40.6 HCM Level of Service D

HCM Volume to Capacity ratio 0.78

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 82.6% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 0 0 0 110 1 114 0 349 223 58 234 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 0 0 120 1 124 0 379 242 63 254 0

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 0 245 622 317

Volume Left (vph) 0 120 0 63

Volume Right (vph) 0 124 242 0

Hadj (s) 0.00 -0.17 -0.20 0.07

Departure Headway (s) 7.0 6.1 5.0 5.6

Degree Utilization, x 0.00 0.41 0.86 0.50

Capacity (veh/h) 456 556 709 609

Control Delay (s) 10.0 13.2 30.9 14.1

Approach Delay (s) 0.0 13.2 30.9 14.1

Approach LOS A B D B

Intersection Summary

Delay 22.7

HCM Level of Service C

Intersection Capacity Utilization 71.0% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 46 31 0 3 28 61 1 3 4 68 11 19

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 50 34 0 3 30 66 1 3 4 74 12 21

Pedestrians 1 4 3 1

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 0 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1279

pX, platoon unblocked

vC, conflicting volume 98 37 234 241 41 215 208 66

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 98 37 234 241 41 215 208 66

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 97 100 100 99 100 90 98 98

cM capacity (veh/h) 1494 1570 673 635 1024 711 662 997

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 84 100 9 107

Volume Left 50 3 1 74

Volume Right 0 66 4 21

cSH 1494 1570 791 746

Volume to Capacity 0.03 0.00 0.01 0.14

Queue Length 95th (ft) 3 0 1 12

Control Delay (s) 4.6 0.3 9.6 10.6

Lane LOS A A A B

Approach Delay (s) 4.6 0.3 9.6 10.6

Approach LOS A B

Intersection Summary

Average Delay 5.4

Intersection Capacity Utilization 30.0% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBU NBL NBT NBR SBU SBL

Lane Configurations

Volume (vph) 24 5 59 25 14 20 26 35 1861 38 2 9

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 12 12 12 12 12

Total Lost time (s) 4.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 0.98 1.00 0.99 1.00 1.00 0.94 1.00

Flpb, ped/bikes 0.99 1.00 0.99 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.86 1.00 0.91 1.00 1.00 0.85 1.00

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Satd. Flow (prot) 1583 1364 1581 1458 1593 3185 1335 1593

Flt Permitted 0.73 1.00 0.69 1.00 0.95 1.00 1.00 0.95

Satd. Flow (perm) 1221 1364 1148 1458 1593 3185 1335 1593

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 26 5 64 27 15 22 28 38 2023 41 2 10

RTOR Reduction (vph) 0 61 0 0 21 0 0 0 0 7 0 0

Lane Group Flow (vph) 26 8 0 27 16 0 0 66 2023 34 0 12

Confl. Peds. (#/hr) 6 8 8 6 12 10 10

Turn Type pm+pt pm+pt Prot Prot Perm Prot Prot

Protected Phases 7 4 3 8 5 5 2 1 1

Permitted Phases 4 8 2

Actuated Green, G (s) 8.2 5.8 8.2 5.8 8.5 110.4 110.4 2.4

Effective Green, g (s) 8.2 5.8 8.2 5.8 8.5 110.4 110.4 2.4

Actuated g/C Ratio 0.06 0.04 0.06 0.04 0.06 0.79 0.79 0.02

Clearance Time (s) 4.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 2.0 3.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 78 57 75 60 97 2512 1053 27

v/s Ratio Prot 0.01 0.01 c0.01 0.01 c0.04 c0.64 0.01

v/s Ratio Perm 0.01 c0.01 0.03

v/c Ratio 0.33 0.13 0.36 0.27 0.68 0.81 0.03 0.44

Uniform Delay, d1 63.1 64.7 63.1 65.0 64.4 8.6 3.2 68.1

Progression Factor 1.00 1.00 1.00 1.00 1.16 0.44 0.05 1.30

Incremental Delay, d2 2.5 0.4 2.9 0.9 6.2 1.2 0.0 3.0

Delay (s) 65.6 65.1 66.1 65.9 81.0 5.0 0.2 91.6

Level of Service E E E E F A A F

Approach Delay (s) 65.2 66.0 7.3

Approach LOS E E A

Intersection Summary

HCM Average Control Delay 8.1 HCM Level of Service A

HCM Volume to Capacity ratio 0.78

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 77.2% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBT SBR

Lane Configurations

Volume (vph) 1297 21

Ideal Flow (vphpl) 1900 1900

Lane Width 12 12

Total Lost time (s) 5.0 5.0

Lane Util. Factor 0.95 1.00

Frpb, ped/bikes 1.00 0.93

Flpb, ped/bikes 1.00 1.00

Frt 1.00 0.85

Flt Protected 1.00 1.00

Satd. Flow (prot) 3185 1318

Flt Permitted 1.00 1.00

Satd. Flow (perm) 3185 1318

Peak-hour factor, PHF 0.92 0.92

Adj. Flow (vph) 1410 23

RTOR Reduction (vph) 0 6

Lane Group Flow (vph) 1410 17

Confl. Peds. (#/hr) 12

Turn Type Perm

Protected Phases 6

Permitted Phases 6

Actuated Green, G (s) 104.3 104.3

Effective Green, g (s) 104.3 104.3

Actuated g/C Ratio 0.74 0.74

Clearance Time (s) 5.0 5.0

Vehicle Extension (s) 2.0 2.0

Lane Grp Cap (vph) 2373 982

v/s Ratio Prot 0.44

v/s Ratio Perm 0.01

v/c Ratio 0.59 0.02

Uniform Delay, d1 8.2 4.6

Progression Factor 0.18 0.01

Incremental Delay, d2 0.8 0.0

Delay (s) 2.2 0.1

Level of Service A A

Approach Delay (s) 3.0

Approach LOS A

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 39 668 22 28 642 14 79 74 63 56 26 66

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 10 11 11 12 10 10 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 1.00 1.00 0.93 1.00 0.89

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1763 3373 1699 3408 1652 1602 1770 1637

Flt Permitted 0.38 1.00 0.36 1.00 0.69 1.00 0.64 1.00

Satd. Flow (perm) 701 3373 647 3408 1204 1602 1194 1637

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 42 726 24 30 698 15 86 80 68 61 28 72

RTOR Reduction (vph) 0 2 0 0 1 0 0 58 0 0 61 0

Lane Group Flow (vph) 42 748 0 30 712 0 86 90 0 61 39 0

Confl. Peds. (#/hr) 5 9 9 5 9 9

Bus Blockages (#/hr) 0 4 0 0 0 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 6 4 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 49.6 49.6 49.6 49.6 10.4 10.4 10.4 10.4

Effective Green, g (s) 49.6 49.6 49.6 49.6 10.4 10.4 10.4 10.4

Actuated g/C Ratio 0.71 0.71 0.71 0.71 0.15 0.15 0.15 0.15

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 497 2390 458 2415 179 238 177 243

v/s Ratio Prot c0.22 0.21 0.06 0.02

v/s Ratio Perm 0.06 0.05 c0.07 0.05

v/c Ratio 0.08 0.31 0.07 0.29 0.48 0.38 0.34 0.16

Uniform Delay, d1 3.2 3.8 3.1 3.8 27.3 26.9 26.7 26.0

Progression Factor 0.78 0.88 0.88 0.86 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.3 0.3 0.2 0.2 2.0 1.0 1.2 0.3

Delay (s) 2.8 3.7 2.9 3.4 29.4 27.9 27.9 26.3

Level of Service A A A A C C C C

Approach Delay (s) 3.6 3.4 28.4 26.9

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 8.5 HCM Level of Service A

HCM Volume to Capacity ratio 0.34

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 54.1% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 10 375 14 57 413 13 80 6 98 22 0 19

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 1.00 0.97 0.99

Flpb, ped/bikes 0.97 1.00 1.00 0.99 1.00 0.99 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85 0.94

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.96 1.00 0.97

Satd. Flow (prot) 1723 1801 1531 1757 1789 1703 1541 1676

Flt Permitted 0.48 1.00 1.00 0.52 1.00 0.71 1.00 0.78

Satd. Flow (perm) 876 1801 1531 958 1789 1264 1541 1347

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 11 408 15 62 449 14 87 7 107 24 0 21

RTOR Reduction (vph) 0 0 4 0 1 0 0 0 94 0 18 0

Lane Group Flow (vph) 11 408 11 62 462 0 0 94 13 0 27 0

Confl. Peds. (#/hr) 24 6 6 24 9 3 3 9

Turn Type Perm Perm Perm Perm Perm Perm

Protected Phases 2 6 4 8

Permitted Phases 2 2 6 4 4 8

Actuated Green, G (s) 51.5 51.5 51.5 51.5 51.5 8.5 8.5 8.5

Effective Green, g (s) 51.5 51.5 51.5 51.5 51.5 8.5 8.5 8.5

Actuated g/C Ratio 0.74 0.74 0.74 0.74 0.74 0.12 0.12 0.12

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 644 1325 1126 705 1316 153 187 164

v/s Ratio Prot 0.23 c0.26

v/s Ratio Perm 0.01 0.01 0.06 c0.07 0.01 0.02

v/c Ratio 0.02 0.31 0.01 0.09 0.35 0.61 0.07 0.16

Uniform Delay, d1 2.5 3.2 2.5 2.6 3.3 29.2 27.2 27.6

Progression Factor 0.74 1.02 0.89 0.96 1.11 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.5 0.0 0.2 0.6 5.1 0.1 0.2

Delay (s) 1.9 3.7 2.2 2.7 4.3 34.3 27.3 27.7

Level of Service A A A A A C C C

Approach Delay (s) 3.6 4.1 30.6 27.7

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 9.2 HCM Level of Service A

HCM Volume to Capacity ratio 0.39

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 49.7% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 63 763 31 23 911 85 45 34 30 75 11 82

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.5 4.5

Lane Util. Factor 1.00 0.95 1.00 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 0.97 1.00 0.92

Flpb, ped/bikes 1.00 1.00 0.99 1.00 0.94 1.00 0.96 1.00

Frt 1.00 0.99 1.00 0.99 1.00 0.93 1.00 0.87

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1589 3046 1580 4335 1493 1467 1529 1299

Flt Permitted 0.24 1.00 0.31 1.00 0.56 1.00 0.71 1.00

Satd. Flow (perm) 394 3046 523 4335 875 1467 1141 1299

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 68 829 34 25 990 92 49 37 33 82 12 89

RTOR Reduction (vph) 0 1 0 0 4 0 0 28 0 0 79 0

Lane Group Flow (vph) 68 862 0 25 1078 0 49 42 0 82 22 0

Confl. Peds. (#/hr) 14 23 23 14 49 24 24 49

Turn Type pm+pt pm+pt Perm Perm

Protected Phases 5 2 1 6 4 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 112.0 106.4 108.2 104.5 14.9 14.9 15.4 15.4

Effective Green, g (s) 112.0 106.4 108.2 104.5 14.9 14.9 15.4 15.4

Actuated g/C Ratio 0.80 0.76 0.77 0.75 0.11 0.11 0.11 0.11

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.5 4.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 363 2315 432 3236 93 156 126 143

v/s Ratio Prot c0.01 c0.28 0.00 0.25 0.03 0.02

v/s Ratio Perm 0.14 0.04 0.06 c0.07

v/c Ratio 0.19 0.37 0.06 0.33 0.53 0.27 0.65 0.15

Uniform Delay, d1 3.1 5.6 3.7 6.0 59.2 57.6 59.7 56.4

Progression Factor 0.83 1.62 0.83 0.45 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.2 0.4 0.0 0.2 5.3 0.9 11.4 0.5

Delay (s) 2.8 9.5 3.1 2.8 64.5 58.5 71.1 56.9

Level of Service A A A A E E E E

Approach Delay (s) 9.0 2.8 61.0 63.3

Approach LOS A A E E

Intersection Summary

HCM Average Control Delay 13.0 HCM Level of Service B

HCM Volume to Capacity ratio 0.39

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 9.5

Intersection Capacity Utilization 61.2% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

64: PW 2nd Access Road & 116th Ave W 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 28 Synchro 7 -  Report

David Evans and Associates, Inc. Page 67

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 0 0 0 23 31 0

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 0 0 25 34 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 59 34 34

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 59 34 34

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 100 100

cM capacity (veh/h) 948 1040 1578

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 0 25 34

Volume Left 0 0 0

Volume Right 0 0 0

cSH 1700 1700 1700

Volume to Capacity 0.00 0.01 0.02

Queue Length 95th (ft) 0 0 0

Control Delay (s) 0.0 0.0 0.0

Lane LOS A

Approach Delay (s) 0.0 0.0 0.0

Approach LOS A

Intersection Summary

Average Delay 0.0

Intersection Capacity Utilization 6.7% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

1: Richmond Beach Dr & NW 196th St 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 29 Synchro 7 -  Report

David Evans and Associates, Inc. Page 1

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 249 10 23 316 9 6

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 271 11 25 343 10 7

Pedestrians 2 2 5

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 287 677 283

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 287 677 283

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 98 98 99

cM capacity (veh/h) 1270 408 751

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 282 368 16

Volume Left 0 25 10

Volume Right 11 0 7

cSH 1700 1270 499

Volume to Capacity 0.17 0.02 0.03

Queue Length 95th (ft) 0 2 3

Control Delay (s) 0.0 0.7 12.5

Lane LOS A B

Approach Delay (s) 0.0 0.7 12.5

Approach LOS B

Intersection Summary

Average Delay 0.7

Intersection Capacity Utilization 45.6% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

2: NW 195th Pl & Richmond Beach Dr 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 29 Synchro 7 -  Report

David Evans and Associates, Inc. Page 2

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 15 3 7 14 15 10

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 16 3 8 15 16 11

Pedestrians 1 1 1

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 61 17 24

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 61 17 24

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 98 100 99

cM capacity (veh/h) 935 1060 1590

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 20 23 27

Volume Left 16 0 16

Volume Right 3 15 0

cSH 953 1700 1590

Volume to Capacity 0.02 0.01 0.01

Queue Length 95th (ft) 2 0 1

Control Delay (s) 8.9 0.0 4.4

Lane LOS A A

Approach Delay (s) 8.9 0.0 4.4

Approach LOS A

Intersection Summary

Average Delay 4.2

Intersection Capacity Utilization 18.4% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

3: NW 196th St & 24th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 29 Synchro 7 -  Report

David Evans and Associates, Inc. Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 3 260 0 20 328 11 0 3 25 7 3 3

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 3 283 0 22 357 12 0 3 27 8 3 3

Pedestrians 1 1 4

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None TWLTL

Median storage veh) 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 372 283 695 705 284 729 699 368

vC1, stage 1 conf vol 289 289 410 410

vC2, stage 2 conf vol 406 416 319 289

vCu, unblocked vol 372 283 695 705 284 729 699 368

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s) 6.1 5.5 6.1 5.5

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 98 100 99 96 99 99 100

cM capacity (veh/h) 1182 1280 532 514 755 508 513 675

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total 286 22 368 30 14

Volume Left 3 22 0 0 8

Volume Right 0 0 12 27 3

cSH 1182 1280 1700 719 540

Volume to Capacity 0.00 0.02 0.22 0.04 0.03

Queue Length 95th (ft) 0 1 0 3 2

Control Delay (s) 0.1 7.9 0.0 10.2 11.8

Lane LOS A A B B

Approach Delay (s) 0.1 0.4 10.2 11.8

Approach LOS B B

Intersection Summary

Average Delay 0.9

Intersection Capacity Utilization 31.6% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

4: NW 196th St NW & 20th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 29 Synchro 7 -  Report

David Evans and Associates, Inc. Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 5 312 3 86 440 203 4 12 72 142 21 6

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 0.95 1.00 1.00

Frpb, ped/bikes 1.00 0.99 0.96 1.00

Flpb, ped/bikes 1.00 1.00 1.00 0.98

Frt 1.00 0.96 0.89 0.99

Flt Protected 1.00 0.99 1.00 0.96

Satd. Flow (prot) 3531 3322 1591 1736

Flt Permitted 1.00 0.99 0.99 0.75

Satd. Flow (perm) 3531 3322 1572 1358

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 5 339 3 93 478 221 4 13 78 154 23 7

RTOR Reduction (vph) 0 0 0 0 55 0 0 62 0 0 0 0

Lane Group Flow (vph) 0 347 0 0 737 0 0 33 0 0 184 0

Confl. Peds. (#/hr) 16 13 16 17 30 30

Turn Type Split Split Perm Perm

Protected Phases 2 2 6 6 8 4

Permitted Phases 8 4

Actuated Green, G (s) 23.6 21.4 15.0 15.0

Effective Green, g (s) 23.6 21.4 15.0 15.0

Actuated g/C Ratio 0.31 0.29 0.20 0.20

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1111 948 314 272

v/s Ratio Prot c0.10 c0.22

v/s Ratio Perm 0.02 c0.14

v/c Ratio 0.31 0.78 0.10 0.68

Uniform Delay, d1 19.5 24.6 24.5 27.8

Progression Factor 1.00 1.05 1.00 1.00

Incremental Delay, d2 0.7 3.8 0.1 6.5

Delay (s) 20.3 29.6 24.7 34.3

Level of Service C C C C

Approach Delay (s) 20.3 29.6 24.7 34.3

Approach LOS C C C C

Intersection Summary

HCM Average Control Delay 27.6 HCM Level of Service C

HCM Volume to Capacity ratio 0.57

Actuated Cycle Length (s) 75.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 65.4% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

4: NW 196th St NW & 20th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 29 Synchro 7 -  Report

David Evans and Associates, Inc. Page 5

Movement NER2

Lane Configurations

Volume (vph) 0

Ideal Flow (vphpl) 1900

Total Lost time (s)

Lane Util. Factor

Frpb, ped/bikes

Flpb, ped/bikes

Frt

Flt Protected

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Peak-hour factor, PHF 0.92

Adj. Flow (vph) 0

RTOR Reduction (vph) 0

Lane Group Flow (vph) 0

Confl. Peds. (#/hr)

Turn Type Free

Protected Phases

Permitted Phases Free

Actuated Green, G (s)

Effective Green, g (s)

Actuated g/C Ratio

Clearance Time (s)

Vehicle Extension (s)

Lane Grp Cap (vph)

v/s Ratio Prot

v/s Ratio Perm

v/c Ratio

Uniform Delay, d1

Progression Factor

Incremental Delay, d2

Delay (s)

Level of Service

Approach Delay (s)

Approach LOS

Intersection Summary



HCM Signalized Intersection Capacity Analysis

5: NW 195th St & 15th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 29 Synchro 7 -  Report

David Evans and Associates, Inc. Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 33 522 0 0 697 81 0 0 0 65 0 44

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 0.95 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 0.98 0.95

Flt Protected 1.00 1.00 0.97

Satd. Flow (prot) 3529 3475 1710

Flt Permitted 1.00 1.00 0.82

Satd. Flow (perm) 3529 3475 1438

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 36 567 0 0 758 88 0 0 0 71 0 48

RTOR Reduction (vph) 0 0 0 0 4 0 0 0 0 0 18 0

Lane Group Flow (vph) 0 603 0 0 842 0 0 0 0 0 101 0

Confl. Peds. (#/hr) 1 1

Turn Type Split Split Perm Perm

Protected Phases 2 2 6 6 8 4

Permitted Phases 8 4

Actuated Green, G (s) 31.4 87.8 15.8

Effective Green, g (s) 31.4 87.8 15.8

Actuated g/C Ratio 0.21 0.59 0.11

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0

Lane Grp Cap (vph) 739 2034 151

v/s Ratio Prot c0.17 c0.24

v/s Ratio Perm c0.07

v/c Ratio 0.82 0.41 0.67

Uniform Delay, d1 56.5 17.0 64.6

Progression Factor 0.83 0.42 1.00

Incremental Delay, d2 6.7 0.6 10.7

Delay (s) 53.7 7.7 75.3

Level of Service D A E

Approach Delay (s) 53.7 7.7 0.0 75.3

Approach LOS D A A E

Intersection Summary

HCM Average Control Delay 30.5 HCM Level of Service C

HCM Volume to Capacity ratio 0.54

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 53.8% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

6: N Richmond Beach Rd & 15th Drwy 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 29 Synchro 7 -  Report

David Evans and Associates, Inc. Page 7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 2 532 53 24 718 5 69 1 29 4 0 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 0.95 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.99 1.00 0.96 0.97

Flt Protected 1.00 1.00 0.97 0.96

Satd. Flow (prot) 3476 3529 1720 1736

Flt Permitted 1.00 1.00 0.79 0.87

Satd. Flow (perm) 3476 3529 1406 1567

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 2 578 58 26 780 5 75 1 32 4 0 1

RTOR Reduction (vph) 0 5 0 0 0 0 0 11 0 0 1 0

Lane Group Flow (vph) 0 633 0 0 811 0 0 97 0 0 4 0

Confl. Peds. (#/hr) 6 6 6 6 3 3

Turn Type Split Split Perm Perm

Protected Phases 2 2 6 6 8 4

Permitted Phases 8 4

Actuated Green, G (s) 33.3 86.1 15.6 15.6

Effective Green, g (s) 33.3 86.1 15.6 15.6

Actuated g/C Ratio 0.22 0.57 0.10 0.10

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 772 2026 146 163

v/s Ratio Prot c0.18 c0.23

v/s Ratio Perm c0.07 0.00

v/c Ratio 0.82 0.40 0.67 0.03

Uniform Delay, d1 55.5 17.7 64.7 60.4

Progression Factor 0.04 1.20 1.00 1.00

Incremental Delay, d2 5.8 0.5 10.9 0.1

Delay (s) 7.9 21.7 75.6 60.4

Level of Service A C E E

Approach Delay (s) 7.9 21.7 75.6 60.4

Approach LOS A C E E

Intersection Summary

HCM Average Control Delay 19.9 HCM Level of Service B

HCM Volume to Capacity ratio 0.53

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 51.7% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

7: NW 190th St & N Richmond Beach Rd 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 29 Synchro 7 -  Report

David Evans and Associates, Inc. Page 8

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 0 62 786 7 0 611

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 67 854 8 0 664

Pedestrians 2 1

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1289

pX, platoon unblocked 0.91 0.91 0.91

vC, conflicting volume 1192 434 864

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1007 171 645

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 91 100

cM capacity (veh/h) 215 762 847

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2

Volume Total 67 570 292 332 332

Volume Left 0 0 0 0 0

Volume Right 67 0 8 0 0

cSH 762 1700 1700 1700 1700

Volume to Capacity 0.09 0.34 0.17 0.20 0.20

Queue Length 95th (ft) 7 0 0 0 0

Control Delay (s) 10.2 0.0 0.0 0.0 0.0

Lane LOS B

Approach Delay (s) 10.2 0.0 0.0

Approach LOS B

Intersection Summary

Average Delay 0.4

Intersection Capacity Utilization 32.9% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

8: N Richmond Beach Rd & 8th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 29 Synchro 7 -  Report

David Evans and Associates, Inc. Page 9

Movement EBL EBT EBR EBR2 WBL2 WBL WBT WBR NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 74 466 27 1 30 53 671 209 6 88 178 20

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 12 12 12 11 11 10 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.96 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1704 3500 1711 3144 1711 1770

Flt Permitted 0.28 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 502 3500 1711 3144 1711 1770

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 80 507 29 1 33 58 729 227 7 96 193 22

RTOR Reduction (vph) 0 0 0 0 0 0 16 0 0 0 3 0

Lane Group Flow (vph) 80 537 0 0 0 91 940 0 0 103 212 0

Confl. Peds. (#/hr) 4 6 2 6 2 2 2

Confl. Bikes (#/hr) 3 2

Bus Blockages (#/hr) 0 0 0 0 0 0 4 0 0 0 0 0

Turn Type Perm Prot Prot Split Split

Protected Phases 2 1 1 6 4 4 4

Permitted Phases 2

Actuated Green, G (s) 66.7 66.7 11.6 83.3 22.0 22.0

Effective Green, g (s) 66.7 66.7 11.6 83.3 22.0 22.0

Actuated g/C Ratio 0.44 0.44 0.08 0.56 0.15 0.15

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.5 2.0 2.0 2.5 2.5

Lane Grp Cap (vph) 223 1556 132 1746 251 260

v/s Ratio Prot 0.15 c0.05 c0.30 0.06 c0.12

v/s Ratio Perm 0.16

v/c Ratio 0.36 0.35 0.69 0.54 0.41 0.82

Uniform Delay, d1 27.5 27.3 67.4 21.1 58.1 62.0

Progression Factor 0.10 0.11 1.16 0.22 1.00 1.00

Incremental Delay, d2 3.8 0.5 6.8 0.7 0.8 17.3

Delay (s) 6.7 3.4 85.4 5.3 58.9 79.4

Level of Service A A F A E E

Approach Delay (s) 3.8 12.2 72.7

Approach LOS A B E

Intersection Summary

HCM Average Control Delay 27.1 HCM Level of Service C

HCM Volume to Capacity ratio 0.62

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 72.1% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

8: N Richmond Beach Rd & 8th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 29 Synchro 7 -  Report
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Movement SBL SBT SBR SBR2 NEL2 NEL NER NER2

Lane Configurations

Volume (vph) 99 73 20 34 2 26 22 9

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.98 0.95

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 0.94 0.93

Flt Protected 0.95 1.00 0.98

Satd. Flow (prot) 1711 1646 1600

Flt Permitted 0.95 1.00 0.98

Satd. Flow (perm) 1711 1646 1600

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 108 79 22 37 2 28 24 10

RTOR Reduction (vph) 0 9 0 0 0 0 0 0

Lane Group Flow (vph) 108 129 0 0 0 64 0 0

Confl. Peds. (#/hr) 4 2 2 2 4 4 6

Confl. Bikes (#/hr) 3 3

Bus Blockages (#/hr) 0 2 0 0 0 0 0 0

Turn Type Split Split

Protected Phases 7 7 3 3

Permitted Phases

Actuated Green, G (s) 15.5 15.5 9.2

Effective Green, g (s) 15.5 15.5 9.2

Actuated g/C Ratio 0.10 0.10 0.06

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0

Lane Grp Cap (vph) 177 170 98

v/s Ratio Prot 0.06 c0.08 c0.04

v/s Ratio Perm

v/c Ratio 0.61 0.76 0.65

Uniform Delay, d1 64.4 65.4 68.8

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 4.3 15.7 11.3

Delay (s) 68.7 81.2 80.1

Level of Service E F F

Approach Delay (s) 75.7 80.1

Approach LOS E F

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 74 572 24 32 949 153 12 37 27 64 31 98

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 11 11 10 10 11 10 10 10

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 0.98

Flpb, ped/bikes 1.00 1.00 0.99 1.00 0.99 1.00

Frt 0.99 0.98 1.00 0.94 1.00 0.89

Flt Protected 0.99 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 3354 3293 1630 1613 1635 1504

Flt Permitted 0.99 1.00 0.45 1.00 0.70 1.00

Satd. Flow (perm) 3354 3293 770 1613 1210 1504

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 80 622 26 35 1032 166 13 40 29 70 34 107

RTOR Reduction (vph) 0 1 0 0 9 0 0 18 0 0 0 0

Lane Group Flow (vph) 0 727 0 0 1224 0 13 51 0 70 141 0

Confl. Peds. (#/hr) 8 2 2 8 7 4 4 7

Confl. Bikes (#/hr) 2

Bus Blockages (#/hr) 0 4 0 0 4 0 0 0 0 0 0 0

Turn Type Split Split Perm Perm

Protected Phases 2 2 6 6 4 4

Permitted Phases 4 4

Actuated Green, G (s) 54.2 62.0 18.8 18.8 18.8 18.8

Effective Green, g (s) 54.2 62.0 18.8 18.8 18.8 18.8

Actuated g/C Ratio 0.36 0.41 0.13 0.13 0.13 0.13

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1212 1361 97 202 152 189

v/s Ratio Prot c0.22 c0.37 0.03 c0.09

v/s Ratio Perm 0.02 0.06

v/c Ratio 0.60 0.90 0.13 0.25 0.46 0.75

Uniform Delay, d1 39.1 41.1 58.4 59.2 60.9 63.3

Progression Factor 0.43 0.95 1.00 1.00 1.00 1.00

Incremental Delay, d2 2.1 7.6 0.6 0.7 2.2 14.8

Delay (s) 19.0 46.6 59.0 59.9 63.1 78.1

Level of Service B D E E E E

Approach Delay (s) 19.0 46.6 59.8 73.1

Approach LOS B D E E

Intersection Summary

HCM Average Control Delay 40.6 HCM Level of Service D

HCM Volume to Capacity ratio 0.76

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 74.2% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 509 154 99 814 333 93

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 11 11 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 1.00 0.95 0.97

Frpb, ped/bikes 0.99 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.97 1.00 1.00 0.97

Flt Protected 1.00 0.95 1.00 0.96

Satd. Flow (prot) 3276 1770 3421 3345

Flt Permitted 1.00 0.95 1.00 0.96

Satd. Flow (perm) 3276 1770 3421 3345

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 553 167 108 885 362 101

RTOR Reduction (vph) 30 0 0 0 40 0

Lane Group Flow (vph) 690 0 108 885 423 0

Confl. Peds. (#/hr) 6 6

Confl. Bikes (#/hr) 1 3

Turn Type Prot

Protected Phases 2 1 6 4

Permitted Phases

Actuated Green, G (s) 38.3 7.9 51.2 13.8

Effective Green, g (s) 38.3 7.9 51.2 13.8

Actuated g/C Ratio 0.51 0.11 0.68 0.18

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1673 186 2335 615

v/s Ratio Prot c0.21 c0.06 0.26 c0.13

v/s Ratio Perm

v/c Ratio 0.41 0.58 0.38 0.69

Uniform Delay, d1 11.4 32.0 5.1 28.6

Progression Factor 0.82 0.87 1.62 1.00

Incremental Delay, d2 0.6 2.7 0.4 2.6

Delay (s) 9.9 30.7 8.7 31.1

Level of Service A C A C

Approach Delay (s) 9.9 11.1 31.1

Approach LOS A B C

Intersection Summary

HCM Average Control Delay 15.0 HCM Level of Service B

HCM Volume to Capacity ratio 0.50

Actuated Cycle Length (s) 75.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 49.5% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 44 520 50 19 649 39 218 229 40 76 101 36

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 12 11 11 11 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 1.00 0.98 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1711 3365 1770 3359 1711 1757 1711 1730

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1711 3365 1770 3359 1711 1757 1711 1730

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 48 565 54 21 705 42 237 249 43 83 110 39

RTOR Reduction (vph) 0 4 0 0 2 0 0 5 0 0 0 0

Lane Group Flow (vph) 48 615 0 21 745 0 237 287 0 83 149 0

Confl. Peds. (#/hr) 2 4 4 2 1 1

Confl. Bikes (#/hr) 3 1

Bus Blockages (#/hr) 0 0 0 0 4 0 0 0 0 0 0 0

Turn Type Prot Prot Split Split

Protected Phases 1 6 5 2 3 3 4 4

Permitted Phases

Actuated Green, G (s) 7.8 80.2 3.6 76.0 29.0 29.0 17.2 17.2

Effective Green, g (s) 7.8 80.2 3.6 76.0 29.0 29.0 17.2 17.2

Actuated g/C Ratio 0.05 0.53 0.02 0.51 0.19 0.19 0.11 0.11

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.0 2.5 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 89 1799 42 1702 331 340 196 198

v/s Ratio Prot c0.03 c0.18 0.01 c0.22 0.14 c0.16 0.05 c0.09

v/s Ratio Perm

v/c Ratio 0.54 0.34 0.50 0.44 0.72 0.84 0.42 0.75

Uniform Delay, d1 69.3 19.9 72.3 23.5 56.6 58.3 61.8 64.3

Progression Factor 1.16 0.55 0.96 0.70 0.75 0.75 1.00 1.00

Incremental Delay, d2 4.5 0.5 6.5 0.8 5.9 16.2 0.5 13.3

Delay (s) 85.0 11.5 76.3 17.3 48.2 59.8 62.3 77.7

Level of Service F B E B D E E E

Approach Delay (s) 16.8 18.9 54.6 72.2

Approach LOS B B D E

Intersection Summary

HCM Average Control Delay 32.5 HCM Level of Service C

HCM Volume to Capacity ratio 0.60

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 25.0

Intersection Capacity Utilization 59.6% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 11 2 0 72 4 15 1 383 73 17 172 2

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 12 2 0 78 4 16 1 416 79 18 187 2

Pedestrians 2 1 1 1

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 0 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 705 726 191 686 687 458 191 497

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 705 726 191 686 687 458 191 497

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 96 99 100 78 99 97 100 98

cM capacity (veh/h) 333 344 849 354 362 602 1380 1066

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 14 99 497 208

Volume Left 12 78 1 18

Volume Right 0 16 79 2

cSH 334 380 1380 1066

Volume to Capacity 0.04 0.26 0.00 0.02

Queue Length 95th (ft) 3 26 0 1

Control Delay (s) 16.2 17.8 0.0 0.9

Lane LOS C C A A

Approach Delay (s) 16.2 17.8 0.0 0.9

Approach LOS C C

Intersection Summary

Average Delay 2.7

Intersection Capacity Utilization 37.1% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 5 64 104 454 341 7

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 5 70 113 493 371 8

Pedestrians 2 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1098 376 380

vC1, stage 1 conf vol 376

vC2, stage 2 conf vol 722

vCu, unblocked vol 1098 376 380

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s) 5.4

tF (s) 3.5 3.3 2.2

p0 queue free % 99 90 90

cM capacity (veh/h) 396 669 1176

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 75 607 378

Volume Left 5 113 0

Volume Right 70 0 8

cSH 637 1176 1700

Volume to Capacity 0.12 0.10 0.22

Queue Length 95th (ft) 10 8 0

Control Delay (s) 11.4 2.5 0.0

Lane LOS B A

Approach Delay (s) 11.4 2.5 0.0

Approach LOS B

Intersection Summary

Average Delay 2.2

Intersection Capacity Utilization 62.3% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 2 330 70 100 375 37 161 16 34 14 3 6

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 359 76 109 408 40 175 17 37 15 3 7

Pedestrians 1 1 2

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 450 436 1035 1069 399 1057 1087 430

vC1, stage 1 conf vol 402 402 647 647

vC2, stage 2 conf vol 633 667 410 440

vCu, unblocked vol 450 436 1035 1069 399 1057 1087 430

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s) 6.1 5.5 6.1 5.5

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 90 53 95 94 95 99 99

cM capacity (veh/h) 1109 1123 371 368 650 337 350 624

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 2 435 109 448 229 25

Volume Left 2 0 109 0 175 15

Volume Right 0 76 0 40 37 7

cSH 1109 1700 1123 1700 398 385

Volume to Capacity 0.00 0.26 0.10 0.26 0.58 0.06

Queue Length 95th (ft) 0 0 8 0 87 5

Control Delay (s) 8.3 0.0 8.5 0.0 25.6 15.0

Lane LOS A A D B

Approach Delay (s) 0.0 1.7 25.6 15.0

Approach LOS D B

Intersection Summary

Average Delay 5.8

Intersection Capacity Utilization 52.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 366 48 126 528 117 313

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 398 52 137 574 127 340

Pedestrians 2 6

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 1

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 1257

pX, platoon unblocked 0.86

vC, conflicting volume 456 1280 430

vC1, stage 1 conf vol 430

vC2, stage 2 conf vol 850

vCu, unblocked vol 456 1243 430

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s) 5.4

tF (s) 2.2 3.5 3.3

p0 queue free % 88 61 45

cM capacity (veh/h) 1099 323 622

Direction, Lane # EB 1 WB 1 WB 2 NB 1

Volume Total 450 137 574 467

Volume Left 0 137 0 127

Volume Right 52 0 0 340

cSH 1700 1099 1700 497

Volume to Capacity 0.26 0.12 0.34 0.94

Queue Length 95th (ft) 0 11 0 288

Control Delay (s) 0.0 8.7 0.0 56.0

Lane LOS A F

Approach Delay (s) 0.0 1.7 56.0

Approach LOS F

Intersection Summary

Average Delay 16.8

Intersection Capacity Utilization 65.0% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 8 31 52 250 80 14

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 9 34 57 272 87 15

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 329 244 193

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 329 244 193

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 99 88 98

cM capacity (veh/h) 1229 738 847

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 42 328 102

Volume Left 9 0 87

Volume Right 0 272 15

cSH 1229 1700 752

Volume to Capacity 0.01 0.19 0.14

Queue Length 95th (ft) 1 0 12

Control Delay (s) 1.7 0.0 10.5

Lane LOS A B

Approach Delay (s) 1.7 0.0 10.5

Approach LOS B

Intersection Summary

Average Delay 2.4

Intersection Capacity Utilization 30.2% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 27 37 88 361 206 20

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 29 40 96 392 224 22

Pedestrians 4

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 822 235 224

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 822 235 224

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 91 95 93

cM capacity (veh/h) 318 804 1345

Direction, Lane # EB 1 EB 2 NB 1 SB 1

Volume Total 29 40 488 246

Volume Left 29 0 96 0

Volume Right 0 40 0 22

cSH 318 804 1345 1700

Volume to Capacity 0.09 0.05 0.07 0.14

Queue Length 95th (ft) 8 4 6 0

Control Delay (s) 17.5 9.7 2.1 0.0

Lane LOS C A A

Approach Delay (s) 13.0 2.1 0.0

Approach LOS B

Intersection Summary

Average Delay 2.4

Intersection Capacity Utilization 49.3% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

18: N 175th St & Fremont Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 29 Synchro 7 -  Report

David Evans and Associates, Inc. Page 20

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 1 0 157 2 214 0 262 141 54 131 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 11 12 12 12 12 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 0.98 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 0.85 1.00

Flt Protected 1.00 0.95 1.00 1.00 1.00 0.99

Satd. Flow (prot) 1863 1707 1543 1863 1547 1832

Flt Permitted 1.00 0.76 1.00 1.00 1.00 0.58

Satd. Flow (perm) 1863 1360 1543 1863 1547 1073

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 1 0 171 2 233 0 285 153 59 142 1

RTOR Reduction (vph) 0 0 0 0 82 0 0 0 120 0 0 0

Lane Group Flow (vph) 0 1 0 171 153 0 0 285 33 0 202 0

Confl. Peds. (#/hr) 3 1 1 3 6 7 7 6

Confl. Bikes (#/hr) 1 1

Turn Type Perm Perm Perm Perm Perm

Protected Phases 2 2 5 5

Permitted Phases 2 2 5 5 5

Actuated Green, G (s) 48.6 48.6 48.6 16.4 16.4 16.4

Effective Green, g (s) 48.6 48.6 48.6 16.4 16.4 16.4

Actuated g/C Ratio 0.65 0.65 0.65 0.22 0.22 0.22

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1207 881 1000 407 338 235

v/s Ratio Prot 0.00 0.10 0.15

v/s Ratio Perm c0.13 0.02 c0.19

v/c Ratio 0.00 0.19 0.15 0.70 0.10 0.86

Uniform Delay, d1 4.6 5.3 5.2 27.0 23.4 28.2

Progression Factor 1.00 0.72 4.39 1.00 1.00 1.02

Incremental Delay, d2 0.0 0.5 0.3 4.4 0.0 23.3

Delay (s) 4.7 4.3 23.0 31.4 23.4 52.1

Level of Service A A C C C D

Approach Delay (s) 4.7 15.1 28.6 52.1

Approach LOS A B C D

Intersection Summary

HCM Average Control Delay 27.9 HCM Level of Service C

HCM Volume to Capacity ratio 0.36

Actuated Cycle Length (s) 75.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 52.2% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 65 766 58 151 912 310 70 325 226 157 199 28

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 11 12 11 12 11 10 11 12 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 0.91 0.91

Frpb, ped/bikes 1.00 1.00 1.00 0.98 1.00 1.00 0.96 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.96 1.00 1.00 0.85 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 0.99

Satd. Flow (prot) 1770 3376 1770 3216 1711 1739 1470 1610 3197

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 0.99

Satd. Flow (perm) 1770 3376 1770 3216 1711 1739 1470 1610 3197

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 71 833 63 164 991 337 76 353 246 171 216 30

RTOR Reduction (vph) 0 3 0 0 21 0 0 0 153 0 6 0

Lane Group Flow (vph) 71 893 0 164 1307 0 76 353 93 137 274 0

Confl. Peds. (#/hr) 21 14 14 21 6 13 13 6

Turn Type Prot Prot Split Perm Split

Protected Phases 5 2 1 6 4 4 3 3

Permitted Phases 4

Actuated Green, G (s) 7.0 63.0 17.1 73.1 32.4 32.4 32.4 17.5 17.5

Effective Green, g (s) 7.0 63.0 17.1 73.1 32.4 32.4 32.4 17.5 17.5

Actuated g/C Ratio 0.05 0.42 0.11 0.49 0.22 0.22 0.22 0.12 0.12

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 83 1418 202 1567 370 376 318 188 373

v/s Ratio Prot c0.04 0.26 0.09 c0.41 0.04 c0.20 0.09 c0.09

v/s Ratio Perm 0.06

v/c Ratio 0.86 0.63 0.81 0.83 0.21 0.94 0.29 0.73 0.73

Uniform Delay, d1 71.0 34.3 64.9 33.2 48.2 57.8 49.2 64.0 64.0

Progression Factor 0.72 0.51 1.18 0.37 1.00 1.00 1.00 0.93 0.92

Incremental Delay, d2 50.6 2.0 2.2 0.5 0.1 30.5 0.2 10.5 5.9

Delay (s) 101.8 19.6 79.0 12.8 48.3 88.3 49.4 69.9 64.8

Level of Service F B E B D F D E E

Approach Delay (s) 25.6 20.1 69.6 66.4

Approach LOS C C E E

Intersection Summary

HCM Average Control Delay 36.5 HCM Level of Service D

HCM Volume to Capacity ratio 0.85

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 83.2% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 57 30 17 13 29 11 26 477 6 7 252 21

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 62 33 18 14 32 12 28 518 7 8 274 23

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 113 58 553 304

Volume Left (vph) 62 14 28 8

Volume Right (vph) 18 12 7 23

Hadj (s) 0.05 -0.04 0.04 -0.01

Departure Headway (s) 6.2 6.3 4.9 5.2

Degree Utilization, x 0.19 0.10 0.76 0.44

Capacity (veh/h) 520 501 715 662

Control Delay (s) 10.7 10.0 21.5 12.2

Approach Delay (s) 10.7 10.0 21.5 12.2

Approach LOS B A C B

Intersection Summary

Delay 16.9

HCM Level of Service C

Intersection Capacity Utilization 56.2% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 38 206 276 276 95 25

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 41 224 300 300 103 27

Pedestrians 1 12

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1030 118 131

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1030 118 131

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 80 76 79

cM capacity (veh/h) 203 933 1453

Direction, Lane # EB 1 EB 2 NB 1 SB 1

Volume Total 41 224 600 130

Volume Left 41 0 300 0

Volume Right 0 224 0 27

cSH 203 933 1453 1700

Volume to Capacity 0.20 0.24 0.21 0.08

Queue Length 95th (ft) 18 23 19 0

Control Delay (s) 27.2 10.1 5.1 0.0

Lane LOS D B A

Approach Delay (s) 12.7 5.1 0.0

Approach LOS B

Intersection Summary

Average Delay 6.5

Intersection Capacity Utilization 46.5% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 25 36 3 22 38 169 8 358 32 154 143 16

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 27 39 3 24 41 184 9 389 35 167 155 17

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 70 65 184 433 340

Volume Left (vph) 27 24 0 9 167

Volume Right (vph) 3 0 184 35 17

Hadj (s) 0.08 0.22 -0.67 -0.01 0.10

Departure Headway (s) 6.8 7.0 6.1 5.4 5.7

Degree Utilization, x 0.13 0.13 0.31 0.65 0.54

Capacity (veh/h) 432 466 534 634 603

Control Delay (s) 10.9 9.8 10.6 18.1 15.1

Approach Delay (s) 10.9 10.4 18.1 15.1

Approach LOS B B C C

Intersection Summary

Delay 14.9

HCM Level of Service B

Intersection Capacity Utilization 58.8% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 21 163 2 23 144 63 9 464 53 53 237 15

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 11 11 11 12 11 11 12 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.98 1.00 1.00

Flpb, ped/bikes 0.99 1.00 0.96 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.95 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1754 1858 1649 1702 1767 1801 1507 1768 1783

Flt Permitted 0.45 1.00 0.56 1.00 0.59 1.00 1.00 0.44 1.00

Satd. Flow (perm) 828 1858 974 1702 1099 1801 1507 817 1783

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 23 177 2 25 157 68 10 504 58 58 258 16

RTOR Reduction (vph) 0 1 0 0 24 0 0 0 18 0 2 0

Lane Group Flow (vph) 23 178 0 25 201 0 10 504 40 58 272 0

Confl. Peds. (#/hr) 6 22 22 6 1 2 2 1

Confl. Bikes (#/hr) 2 2

Turn Type Perm Perm Perm Perm Perm

Protected Phases 4 4 2 2

Permitted Phases 4 4 2 2 2

Actuated Green, G (s) 13.7 13.7 13.7 13.7 51.3 51.3 51.3 51.3 51.3

Effective Green, g (s) 13.7 13.7 13.7 13.7 51.3 51.3 51.3 51.3 51.3

Actuated g/C Ratio 0.18 0.18 0.18 0.18 0.68 0.68 0.68 0.68 0.68

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 151 339 178 311 752 1232 1031 559 1220

v/s Ratio Prot 0.10 c0.12 c0.28 0.15

v/s Ratio Perm 0.03 0.03 0.01 0.03 0.07

v/c Ratio 0.15 0.53 0.14 0.65 0.01 0.41 0.04 0.10 0.22

Uniform Delay, d1 25.8 27.7 25.7 28.4 3.8 5.2 3.8 4.0 4.4

Progression Factor 1.00 1.00 1.21 1.31 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.2 0.7 0.1 3.2 0.0 1.0 0.1 0.4 0.4

Delay (s) 25.9 28.4 31.2 40.4 3.8 6.2 3.9 4.4 4.8

Level of Service C C C D A A A A A

Approach Delay (s) 28.1 39.5 5.9 4.8

Approach LOS C D A A

Intersection Summary

HCM Average Control Delay 15.1 HCM Level of Service B

HCM Volume to Capacity ratio 0.46

Actuated Cycle Length (s) 75.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 60.2% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 1 235 35 155 183 36 40 16 660 25 302 70

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00 1.00 0.95 0.95 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.86 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 1676 1399 1513 1586 1393 1589 1365 1354 1593 3185 1392

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.54 1.00 1.00 0.44 1.00 1.00

Satd. Flow (perm) 1593 1676 1399 1513 1586 1393 900 1365 1354 740 3185 1392

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 1 255 38 168 199 39 43 17 717 27 328 76

RTOR Reduction (vph) 0 0 14 0 0 0 0 161 168 0 0 35

Lane Group Flow (vph) 1 255 24 151 216 39 43 207 198 27 328 41

Confl. Peds. (#/hr) 5 3 3 5 1 1

Turn Type Split Perm Split Free Perm Prot Perm Perm

Protected Phases 8 8 7 7 2 2 6

Permitted Phases 8 Free 2 6 6

Actuated Green, G (s) 28.8 28.8 28.8 25.0 25.0 150.0 81.2 81.2 81.2 81.2 81.2 81.2

Effective Green, g (s) 28.8 28.8 28.8 25.0 25.0 150.0 81.2 81.2 81.2 81.2 81.2 81.2

Actuated g/C Ratio 0.19 0.19 0.19 0.17 0.17 1.00 0.54 0.54 0.54 0.54 0.54 0.54

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.5 3.5 3.5 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 306 322 269 252 264 1393 487 739 733 401 1724 754

v/s Ratio Prot 0.00 c0.15 0.10 c0.14 c0.15 0.15 0.10

v/s Ratio Perm 0.02 0.03 0.05 0.04 0.03

v/c Ratio 0.00 0.79 0.09 0.60 0.82 0.03 0.09 0.28 0.27 0.07 0.19 0.05

Uniform Delay, d1 49.0 57.7 49.8 57.9 60.3 0.0 16.6 18.6 18.5 16.4 17.6 16.3

Progression Factor 1.00 1.00 1.00 0.31 0.32 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 12.8 0.2 2.2 15.0 0.0 0.4 0.9 0.9 0.3 0.2 0.1

Delay (s) 49.0 70.6 50.0 20.2 34.5 0.0 16.9 19.5 19.4 16.7 17.8 16.4

Level of Service D E D C C A B B B B B B

Approach Delay (s) 67.8 25.9 19.3 17.5

Approach LOS E C B B

Intersection Summary

HCM Average Control Delay 27.8 HCM Level of Service C

HCM Volume to Capacity ratio 0.49

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 63.9% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 359 129 5 232 99 90 6 997 203 132 624 204

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.98 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.97 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1769 1851 1755 1863 1559 1769 3432 1770 3388

Flt Permitted 0.55 1.00 0.66 1.00 1.00 0.29 1.00 0.11 1.00

Satd. Flow (perm) 1025 1851 1228 1863 1559 533 3432 207 3388

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 390 140 5 252 108 98 7 1084 221 143 678 222

RTOR Reduction (vph) 0 2 0 0 0 85 0 22 0 0 35 0

Lane Group Flow (vph) 390 143 0 252 108 13 7 1283 0 143 865 0

Confl. Peds. (#/hr) 1 11 11 1 2 12 12 2

Confl. Bikes (#/hr) 2 1 1

Turn Type pm+pt pm+pt Perm pm+pt pm+pt

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 8 2 6

Actuated Green, G (s) 22.1 11.9 17.7 9.7 9.7 33.0 32.0 43.1 38.1

Effective Green, g (s) 22.1 11.9 17.7 9.7 9.7 33.0 32.0 43.1 38.1

Actuated g/C Ratio 0.29 0.16 0.24 0.13 0.13 0.44 0.43 0.57 0.51

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 403 294 346 241 202 251 1464 267 1721

v/s Ratio Prot c0.13 0.08 0.08 0.06 0.00 c0.37 c0.05 0.26

v/s Ratio Perm c0.15 0.09 0.01 0.01 0.26

v/c Ratio 0.97 0.49 0.73 0.45 0.06 0.03 0.88 0.54 0.50

Uniform Delay, d1 25.0 28.8 25.6 30.2 28.7 11.9 19.7 13.1 12.2

Progression Factor 1.00 1.00 0.77 0.54 1.20 1.00 1.00 1.00 1.00

Incremental Delay, d2 36.0 1.3 5.3 0.9 0.1 0.0 7.6 2.1 1.1

Delay (s) 61.1 30.0 25.1 17.4 34.4 11.9 27.3 15.2 13.2

Level of Service E C C B C B C B B

Approach Delay (s) 52.7 25.2 27.2 13.5

Approach LOS D C C B

Intersection Summary

HCM Average Control Delay 26.8 HCM Level of Service C

HCM Volume to Capacity ratio 0.90

Actuated Cycle Length (s) 75.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 80.3% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 359 813 111 5 766 299 334 493 494 26 39 89

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.1 5.5 5.5 5.5 5.1 5.1 5.5 5.1 5.1 5.5

Lane Util. Factor 1.00 0.95 1.00 0.95 0.91 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.96 0.99 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 0.96 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 1.00 0.95 0.99 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3539 1519 3370 1610 3370 1583 1770 1863 1583

Flt Permitted 0.08 1.00 1.00 0.95 0.95 0.99 1.00 0.95 1.00 1.00

Satd. Flow (perm) 147 3539 1519 3207 1610 3370 1583 1770 1863 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 390 884 121 5 833 325 363 536 537 28 42 97

RTOR Reduction (vph) 0 0 31 0 28 0 0 0 193 0 0 57

Lane Group Flow (vph) 390 884 90 0 1135 0 290 609 344 28 42 40

Confl. Peds. (#/hr) 6 8 8 6

Confl. Bikes (#/hr) 1

Turn Type pm+pt Perm Perm Split custom Split custom

Protected Phases 5 2 6 4 4 3 3

Permitted Phases 2 2 6 2 6

Actuated Green, G (s) 88.6 88.6 88.6 56.6 29.7 29.7 88.6 4.4 4.4 56.6

Effective Green, g (s) 88.6 88.6 88.6 56.6 29.7 29.7 88.6 4.4 4.4 56.6

Actuated g/C Ratio 0.64 0.64 0.64 0.41 0.21 0.21 0.64 0.03 0.03 0.41

Clearance Time (s) 5.1 5.5 5.5 5.5 5.1 5.1 5.5 5.1 5.1 5.5

Vehicle Extension (s) 3.0 3.5 3.5 3.5 3.0 3.0 3.5 3.0 3.0 3.5

Lane Grp Cap (vph) 410 2266 972 1312 345 723 1013 56 59 647

v/s Ratio Prot c0.19 0.25 0.18 c0.18 0.02 c0.02

v/s Ratio Perm c0.43 0.06 0.35 0.22 0.03

v/c Ratio 0.95 0.39 0.09 0.87 0.84 0.84 0.34 0.50 0.71 0.06

Uniform Delay, d1 42.9 11.9 9.5 37.4 52.1 52.1 11.4 65.9 66.4 24.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 32.0 0.1 0.0 6.3 16.6 8.8 0.2 6.9 33.2 0.0

Delay (s) 74.9 12.1 9.6 43.8 68.7 60.9 11.7 72.8 99.6 24.8

Level of Service E B A D E E B E F C

Approach Delay (s) 29.4 43.8 44.1 51.7

Approach LOS C D D D

Intersection Summary

HCM Average Control Delay 39.4 HCM Level of Service D

HCM Volume to Capacity ratio 0.90

Actuated Cycle Length (s) 138.4 Sum of lost time (s) 15.3

Intersection Capacity Utilization 88.6% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Sign Control Stop Stop Stop

Volume (vph) 3 39 57 44 32 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 3 42 62 48 35 1

Direction, Lane # EB 1 NB 1 SB 1

Volume Total (vph) 46 110 36

Volume Left (vph) 3 62 0

Volume Right (vph) 42 0 1

Hadj (s) -0.51 0.15 0.02

Departure Headway (s) 3.7 4.2 4.1

Degree Utilization, x 0.05 0.13 0.04

Capacity (veh/h) 930 842 857

Control Delay (s) 6.9 7.8 7.3

Approach Delay (s) 6.9 7.8 7.3

Approach LOS A A A

Intersection Summary

Delay 7.5

HCM Level of Service A

Intersection Capacity Utilization 22.1% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 4 2 2 1 5 48 2 37 0 46 53 10

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 4 2 2 1 5 52 2 40 0 50 58 11

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 9 59 42 118

Volume Left (vph) 4 1 2 50

Volume Right (vph) 2 52 0 11

Hadj (s) -0.02 -0.50 0.04 0.06

Departure Headway (s) 4.3 3.8 4.2 4.1

Degree Utilization, x 0.01 0.06 0.05 0.14

Capacity (veh/h) 800 913 829 851

Control Delay (s) 7.3 7.0 7.4 7.8

Approach Delay (s) 7.3 7.0 7.4 7.8

Approach LOS A A A A

Intersection Summary

Delay 7.5

HCM Level of Service A

Intersection Capacity Utilization 24.2% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 0 3 8 0 40 2 97 10 26 66 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 0 3 9 0 43 2 105 11 28 72 0

Pedestrians 1 1

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 288 249 73 248 243 112 72 116

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 288 249 73 248 243 112 72 116

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 100 100 99 100 95 100 98

cM capacity (veh/h) 623 640 988 692 645 940 1528 1472

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 4 52 118 100

Volume Left 1 9 2 28

Volume Right 3 43 11 0

cSH 862 887 1528 1472

Volume to Capacity 0.01 0.06 0.00 0.02

Queue Length 95th (ft) 0 5 0 1

Control Delay (s) 9.2 9.3 0.1 2.2

Lane LOS A A A A

Approach Delay (s) 9.2 9.3 0.1 2.2

Approach LOS A A

Intersection Summary

Average Delay 2.8

Intersection Capacity Utilization 22.1% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 322 14 7 19 4 13 58 423 16 13 294 158

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 5.0 5.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 0.99 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.95 1.00 0.99 1.00 0.95

Flt Protected 0.96 0.97 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1768 1717 1755 3516 1770 3327

Flt Permitted 0.73 0.79 0.47 1.00 0.95 1.00

Satd. Flow (perm) 1351 1394 873 3516 1770 3327

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 350 15 8 21 4 14 63 460 17 14 320 172

RTOR Reduction (vph) 0 1 0 0 9 0 0 1 0 0 33 0

Lane Group Flow (vph) 0 372 0 0 30 0 63 476 0 14 459 0

Confl. Peds. (#/hr) 1 3 3 1 3 2 2 3

Confl. Bikes (#/hr) 1

Turn Type Perm Perm Perm Prot

Protected Phases 8 8 6 5 5 6

Permitted Phases 8 8 6

Actuated Green, G (s) 52.2 52.2 71.1 71.1 13.7 88.8

Effective Green, g (s) 52.2 52.2 71.1 71.1 13.7 88.8

Actuated g/C Ratio 0.35 0.35 0.47 0.47 0.09 0.59

Clearance Time (s) 4.0 4.0 5.0 5.0 4.0

Vehicle Extension (s) 3.5 3.5 2.5 2.5 2.0

Lane Grp Cap (vph) 470 485 414 1667 162 1970

v/s Ratio Prot c0.14 0.01 c0.14

v/s Ratio Perm c0.28 0.02 0.07

v/c Ratio 0.79 0.06 0.15 0.29 0.09 0.23

Uniform Delay, d1 44.0 32.6 22.4 24.0 62.4 14.5

Progression Factor 1.00 1.00 0.76 0.75 1.67 0.19

Incremental Delay, d2 9.1 0.1 0.8 0.4 0.1 0.0

Delay (s) 53.1 32.6 17.8 18.5 104.3 2.8

Level of Service D C B B F A

Approach Delay (s) 53.1 32.6 18.4 5.6

Approach LOS D C B A

Intersection Summary

HCM Average Control Delay 23.2 HCM Level of Service C

HCM Volume to Capacity ratio 0.48

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 13.0

Intersection Capacity Utilization 54.0% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 3 5 103 5 7 9 117 73 8 49 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 3 5 112 5 8 10 127 79 9 53 0

Pedestrians 2 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 131

pX, platoon unblocked 0.97 0.97 0.97 0.97 0.97 0.97

vC, conflicting volume 269 297 55 266 257 169 53 207

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 230 258 55 227 217 126 53 165

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 99 99 84 99 99 99 99

cM capacity (veh/h) 684 618 1010 692 651 894 1552 1369

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 9 125 216 62

Volume Left 0 112 10 9

Volume Right 5 8 79 0

cSH 816 699 1552 1369

Volume to Capacity 0.01 0.18 0.01 0.01

Queue Length 95th (ft) 1 16 0 0

Control Delay (s) 9.5 11.3 0.4 1.1

Lane LOS A B A A

Approach Delay (s) 9.5 11.3 0.4 1.1

Approach LOS A B

Intersection Summary

Average Delay 4.0

Intersection Capacity Utilization 31.9% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 14 3 7 25 17 17 16 92 12 28 92 48

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 15 3 8 27 18 18 17 100 13 30 100 52

Pedestrians 4 3 1

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 360 342 131 342 361 110 156 116

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 360 342 131 342 361 110 156 116

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 97 99 99 95 97 98 99 98

cM capacity (veh/h) 550 558 915 585 544 942 1419 1469

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 26 64 130 183

Volume Left 15 27 17 30

Volume Right 8 18 13 52

cSH 624 641 1419 1469

Volume to Capacity 0.04 0.10 0.01 0.02

Queue Length 95th (ft) 3 8 1 2

Control Delay (s) 11.0 11.2 1.1 1.4

Lane LOS B B A A

Approach Delay (s) 11.0 11.2 1.1 1.4

Approach LOS B B

Intersection Summary

Average Delay 3.5

Intersection Capacity Utilization 23.8% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 131 721 4 4 1001 97 4 1 1 43 1 133

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.6 4.6 4.6 4.6 5.5 5.5 5.5

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.99 0.98 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.97 0.95 1.00

Satd. Flow (prot) 1770 3536 1768 3485 1759 1770 1561

Flt Permitted 0.16 1.00 0.30 1.00 0.90 0.75 1.00

Satd. Flow (perm) 295 3536 552 3485 1635 1404 1561

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 142 784 4 4 1088 105 4 1 1 47 1 145

RTOR Reduction (vph) 0 0 0 0 8 0 0 1 0 0 94 0

Lane Group Flow (vph) 142 788 0 4 1185 0 0 5 0 47 52 0

Confl. Peds. (#/hr) 2 1 1 2 2 2

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 87.6 87.6 87.6 87.6 52.3 52.3 52.3

Effective Green, g (s) 87.6 87.6 87.6 87.6 52.3 52.3 52.3

Actuated g/C Ratio 0.58 0.58 0.58 0.58 0.35 0.35 0.35

Clearance Time (s) 4.6 4.6 4.6 4.6 5.5 5.5 5.5

Vehicle Extension (s) 3.5 3.5 3.5 3.5 4.0 4.0 4.0

Lane Grp Cap (vph) 172 2065 322 2035 570 490 544

v/s Ratio Prot 0.22 0.34 0.03

v/s Ratio Perm c0.48 0.01 0.00 c0.03

v/c Ratio 0.83 0.38 0.01 0.58 0.01 0.10 0.09

Uniform Delay, d1 25.1 16.7 13.1 19.7 31.9 32.9 32.9

Progression Factor 1.24 1.13 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 17.6 0.1 0.0 0.5 0.0 0.4 0.3

Delay (s) 48.8 18.9 13.1 20.1 32.0 33.3 33.3

Level of Service D B B C C C C

Approach Delay (s) 23.5 20.1 32.0 33.3

Approach LOS C C C C

Intersection Summary

HCM Average Control Delay 22.6 HCM Level of Service C

HCM Volume to Capacity ratio 0.55

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 10.1

Intersection Capacity Utilization 70.3% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 72 566 186 130 723 231 203 483 107 179 328 45

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.96 1.00 0.96 1.00 0.97 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 3393 1770 3392 1770 3431 1770 3467

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1770 3393 1770 3392 1770 3431 1770 3467

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 78 615 202 141 786 251 221 525 116 195 357 49

RTOR Reduction (vph) 0 42 0 0 40 0 0 25 0 0 14 0

Lane Group Flow (vph) 78 775 0 141 997 0 221 616 0 195 392 0

Confl. Peds. (#/hr) 8 4 4 8 6 5 5 6

Turn Type Prot Prot Prot Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases

Actuated Green, G (s) 4.3 21.1 8.8 25.6 11.6 18.5 10.6 17.5

Effective Green, g (s) 4.3 21.1 8.8 25.6 11.6 18.5 10.6 17.5

Actuated g/C Ratio 0.06 0.28 0.12 0.34 0.15 0.25 0.14 0.23

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 101 955 208 1158 274 846 250 809

v/s Ratio Prot 0.04 0.23 c0.08 c0.29 c0.12 c0.18 0.11 0.11

v/s Ratio Perm

v/c Ratio 0.77 0.81 0.68 0.86 0.81 0.73 0.78 0.48

Uniform Delay, d1 34.9 25.1 31.7 23.0 30.6 25.9 31.1 24.9

Progression Factor 1.00 1.00 1.44 0.96 1.08 0.91 1.00 1.00

Incremental Delay, d2 29.9 5.3 7.8 6.3 15.8 5.5 14.5 2.1

Delay (s) 64.7 30.4 53.5 28.3 49.0 29.1 45.6 26.9

Level of Service E C D C D C D C

Approach Delay (s) 33.4 31.3 34.2 33.0

Approach LOS C C C C

Intersection Summary

HCM Average Control Delay 32.8 HCM Level of Service C

HCM Volume to Capacity ratio 0.73

Actuated Cycle Length (s) 75.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 71.7% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 0 0 790 0 0 0 0 0 644 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3

Lane Util. Factor 0.95 0.95

Frt 1.00 1.00

Flt Protected 1.00 1.00

Satd. Flow (prot) 3539 3539

Flt Permitted 1.00 1.00

Satd. Flow (perm) 3539 3539

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 0 0 0 859 0 0 0 0 0 700 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 0 0 0 859 0 0 0 0 0 700 0

Turn Type

Protected Phases 6 4

Permitted Phases

Actuated Green, G (s) 100.3 39.1

Effective Green, g (s) 100.3 39.1

Actuated g/C Ratio 0.67 0.26

Clearance Time (s) 5.3 5.3

Vehicle Extension (s) 5.0 5.0

Lane Grp Cap (vph) 2366 922

v/s Ratio Prot c0.24 c0.20

v/s Ratio Perm

v/c Ratio 0.36 0.76

Uniform Delay, d1 10.9 51.1

Progression Factor 1.08 1.00

Incremental Delay, d2 0.4 4.3

Delay (s) 12.2 55.4

Level of Service B E

Approach Delay (s) 0.0 12.2 0.0 55.4

Approach LOS A B A E

Intersection Summary

HCM Average Control Delay 31.6 HCM Level of Service C

HCM Volume to Capacity ratio 0.47

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 10.6

Intersection Capacity Utilization 36.7% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 0 761 0 0 639 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3

Lane Util. Factor 0.95 0.97

Frt 1.00 1.00

Flt Protected 1.00 0.95

Satd. Flow (prot) 3539 3433

Flt Permitted 1.00 0.95

Satd. Flow (perm) 3539 3433

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 827 0 0 695 0

RTOR Reduction (vph) 0 0 0 0 219 0

Lane Group Flow (vph) 0 827 0 0 476 0

Turn Type

Protected Phases 2 4

Permitted Phases

Actuated Green, G (s) 109.9 29.5

Effective Green, g (s) 109.9 29.5

Actuated g/C Ratio 0.73 0.20

Clearance Time (s) 5.3 5.3

Vehicle Extension (s) 5.0 5.0

Lane Grp Cap (vph) 2593 675

v/s Ratio Prot c0.23 c0.14

v/s Ratio Perm

v/c Ratio 0.32 0.71

Uniform Delay, d1 7.0 56.2

Progression Factor 1.19 0.21

Incremental Delay, d2 0.3 3.8

Delay (s) 8.6 15.6

Level of Service A B

Approach Delay (s) 8.6 0.0 15.6

Approach LOS A A B

Intersection Summary

HCM Average Control Delay 11.8 HCM Level of Service B

HCM Volume to Capacity ratio 0.40

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 10.6

Intersection Capacity Utilization 48.5% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 60 1467 70 154 1801 148 117 183 189 120 93 45

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.6 5.3 4.6 5.3 4.6 5.0 5.0 4.6 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3515 1770 3492 1770 1803 1552 1770 1863 1558

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3515 1770 3492 1770 1803 1552 1770 1863 1558

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 65 1595 76 167 1958 161 127 199 205 130 101 49

RTOR Reduction (vph) 0 2 0 0 4 0 0 0 105 0 0 42

Lane Group Flow (vph) 65 1669 0 167 2115 0 127 199 100 130 101 7

Confl. Peds. (#/hr) 2 3 3 2

Confl. Bikes (#/hr) 7 3 1

Bus Blockages (#/hr) 0 0 0 0 0 0 0 8 0 0 0 0

Turn Type Prot Prot Prot Perm Prot Perm

Protected Phases 5 2 1 6 3 8 7 4

Permitted Phases 8 4

Actuated Green, G (s) 12.9 75.1 20.7 82.9 12.9 24.3 24.3 10.4 21.8 21.8

Effective Green, g (s) 12.9 75.1 20.7 82.9 12.9 24.3 24.3 10.4 21.8 21.8

Actuated g/C Ratio 0.09 0.50 0.14 0.55 0.09 0.16 0.16 0.07 0.15 0.15

Clearance Time (s) 4.6 5.3 4.6 5.3 4.6 5.0 5.0 4.6 5.0 5.0

Vehicle Extension (s) 2.5 5.0 2.5 5.0 2.5 5.0 5.0 3.0 5.0 5.0

Lane Grp Cap (vph) 152 1760 244 1930 152 292 251 123 271 226

v/s Ratio Prot 0.04 0.47 c0.09 c0.61 0.07 c0.11 c0.07 0.05

v/s Ratio Perm 0.06 0.00

v/c Ratio 0.43 0.95 0.68 1.10 0.84 0.68 0.40 1.06 0.37 0.03

Uniform Delay, d1 65.0 35.6 61.5 33.5 67.5 59.2 56.3 69.8 57.9 55.0

Progression Factor 1.13 0.51 0.96 0.90 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.4 11.9 6.5 51.3 30.4 8.2 2.2 97.2 1.8 0.1

Delay (s) 75.1 30.1 65.7 81.6 97.9 67.4 58.5 167.0 59.7 55.2

Level of Service E C E F F E E F E E

Approach Delay (s) 31.8 80.5 71.3 108.7

Approach LOS C F E F

Intersection Summary

HCM Average Control Delay 63.6 HCM Level of Service E

HCM Volume to Capacity ratio 0.95

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 14.5

Intersection Capacity Utilization 92.2% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 0 1473 1388 0 483 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3 5.0

Lane Util. Factor 0.95 0.95 0.97

Frt 1.00 1.00 1.00

Flt Protected 1.00 1.00 0.95

Satd. Flow (prot) 3539 3539 3433

Flt Permitted 1.00 1.00 0.95

Satd. Flow (perm) 3539 3539 3433

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 1601 1509 0 525 0

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 0 1601 1509 0 525 0

Turn Type

Protected Phases 2 6 4

Permitted Phases

Actuated Green, G (s) 47.8 47.8 16.9

Effective Green, g (s) 47.8 47.8 16.9

Actuated g/C Ratio 0.64 0.64 0.23

Clearance Time (s) 5.3 5.3 5.0

Vehicle Extension (s) 5.0 3.0 3.0

Lane Grp Cap (vph) 2256 2256 774

v/s Ratio Prot c0.45 0.43 c0.15

v/s Ratio Perm

v/c Ratio 0.71 0.67 0.68

Uniform Delay, d1 9.0 8.6 26.6

Progression Factor 1.54 1.00 1.00

Incremental Delay, d2 0.8 1.6 2.4

Delay (s) 14.7 10.2 28.9

Level of Service B B C

Approach Delay (s) 14.7 10.2 28.9

Approach LOS B B C

Intersection Summary

HCM Average Control Delay 14.9 HCM Level of Service B

HCM Volume to Capacity ratio 0.70

Actuated Cycle Length (s) 75.0 Sum of lost time (s) 10.3

Intersection Capacity Utilization 63.1% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 36 38 61 1519 1234 60

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 39 41 66 1651 1341 65

Pedestrians 2

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 2301 673 1409

vC1, stage 1 conf vol 1343

vC2, stage 2 conf vol 958

vCu, unblocked vol 2301 673 1409

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s) 5.8

tF (s) 3.5 3.3 2.2

p0 queue free % 76 90 86

cM capacity (veh/h) 164 397 480

Direction, Lane # EB 1 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3

Volume Total 80 66 826 826 671 671 65

Volume Left 39 66 0 0 0 0 0

Volume Right 41 0 0 0 0 0 65

cSH 235 480 1700 1700 1700 1700 1700

Volume to Capacity 0.34 0.14 0.49 0.49 0.39 0.39 0.04

Queue Length 95th (ft) 36 12 0 0 0 0 0

Control Delay (s) 28.1 13.7 0.0 0.0 0.0 0.0 0.0

Lane LOS D B

Approach Delay (s) 28.1 0.5 0.0

Approach LOS D

Intersection Summary

Average Delay 1.0

Intersection Capacity Utilization 53.0% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 231 288 77 180 364 377 46 1174 135 225 856 201

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 11 11 11 11 11 11 13 15 11 13

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.98 1.00 1.00 0.95 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3407 1711 3421 1497 1711 3421 1562 1947 3421 1586

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3407 1711 3421 1497 1711 3421 1562 1947 3421 1586

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 251 313 84 196 396 410 50 1276 147 245 930 218

RTOR Reduction (vph) 0 16 0 0 0 170 0 0 88 0 0 71

Lane Group Flow (vph) 251 381 0 196 396 240 50 1276 59 245 930 147

Confl. Peds. (#/hr) 6 10 10 6 10 21 21 10

Turn Type Prot Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 22.0 28.1 19.3 25.4 25.4 7.4 60.7 60.7 19.9 73.2 73.2

Effective Green, g (s) 22.0 28.1 19.3 25.4 25.4 7.4 60.7 60.7 19.9 73.2 73.2

Actuated g/C Ratio 0.15 0.19 0.13 0.17 0.17 0.05 0.40 0.40 0.13 0.49 0.49

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 3.0 2.0 2.0 2.5 3.5 3.5 2.5 3.5 3.5

Lane Grp Cap (vph) 260 638 220 579 253 84 1384 632 258 1669 774

v/s Ratio Prot c0.14 c0.11 0.11 0.12 0.03 c0.37 c0.13 0.27

v/s Ratio Perm c0.16 0.04 0.09

v/c Ratio 0.97 0.60 0.89 0.68 0.95 0.60 0.92 0.09 0.95 0.56 0.19

Uniform Delay, d1 63.6 55.8 64.3 58.5 61.6 69.8 42.4 27.6 64.6 27.0 21.7

Progression Factor 0.88 0.97 0.99 0.83 0.66 1.29 0.60 0.13 1.00 1.00 1.00

Incremental Delay, d2 45.6 1.0 32.8 2.7 41.4 5.9 8.0 0.2 41.8 1.3 0.5

Delay (s) 101.8 54.9 96.7 51.4 82.2 95.8 33.4 3.8 106.4 28.4 22.2

Level of Service F D F D F F C A F C C

Approach Delay (s) 73.1 72.9 32.5 41.1

Approach LOS E E C D

Intersection Summary

HCM Average Control Delay 49.9 HCM Level of Service D

HCM Volume to Capacity ratio 0.99

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 28.0

Intersection Capacity Utilization 88.4% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL2 EBL EBT EBR WBL WBT WBR WBR2 NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 1 180 380 293 147 311 62 94 275 37 1221 106

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00

Frt 1.00 1.00 0.85 1.00 0.95 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 3185 1425 1593 3026 1593 3185 1425

Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1593 3185 1425 1593 3026 1593 3185 1425

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 1 196 413 318 160 338 67 102 299 40 1327 115

RTOR Reduction (vph) 0 0 0 257 0 15 0 0 0 0 0 59

Lane Group Flow (vph) 0 197 413 61 160 492 0 0 0 339 1327 56

Turn Type Prot Prot Perm Prot Prot Prot Perm

Protected Phases 7 7 4 3 8 5 5 2

Permitted Phases 4 2

Actuated Green, G (s) 19.0 28.7 28.7 17.8 27.5 32.8 72.5 72.5

Effective Green, g (s) 19.0 28.7 28.7 17.8 27.5 32.8 72.5 72.5

Actuated g/C Ratio 0.13 0.19 0.19 0.12 0.18 0.22 0.48 0.48

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 2.0 6.0 6.0

Lane Grp Cap (vph) 202 609 273 189 555 348 1539 689

v/s Ratio Prot c0.12 0.13 0.10 c0.16 c0.21 c0.42

v/s Ratio Perm 0.04 0.04

v/c Ratio 0.98 0.68 0.22 0.85 0.89 0.97 0.86 0.08

Uniform Delay, d1 65.3 56.4 51.2 64.8 59.7 58.2 34.3 20.8

Progression Factor 0.80 0.91 2.00 0.85 0.83 0.65 1.09 2.03

Incremental Delay, d2 55.0 2.9 0.4 27.4 15.5 22.1 2.5 0.1

Delay (s) 107.0 54.1 102.6 82.7 65.1 60.2 39.9 42.4

Level of Service F D F F E E D D

Approach Delay (s) 81.9 69.4 43.9

Approach LOS F E D

Intersection Summary

HCM Average Control Delay 59.8 HCM Level of Service E

HCM Volume to Capacity ratio 0.89

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 17.0

Intersection Capacity Utilization 89.9% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBL SBT SBR SBR2 SER2

Lane Configurations

Volume (vph) 84 852 74 17 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00

Frt 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00

Satd. Flow (prot) 1593 3185 1425

Flt Permitted 0.95 1.00 1.00

Satd. Flow (perm) 1593 3185 1425

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 91 926 80 18 0

RTOR Reduction (vph) 0 0 5 0 0

Lane Group Flow (vph) 91 926 93 0 0

Turn Type Prot Prot custom

Protected Phases 1 6 6

Permitted Phases 4

Actuated Green, G (s) 9.0 48.7 48.7

Effective Green, g (s) 9.0 48.7 48.7

Actuated g/C Ratio 0.06 0.32 0.32

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 4.0 4.0

Lane Grp Cap (vph) 96 1034 463

v/s Ratio Prot 0.06 0.29 0.06

v/s Ratio Perm

v/c Ratio 0.95 0.90 0.20

Uniform Delay, d1 70.3 48.2 36.6

Progression Factor 0.97 0.92 0.91

Incremental Delay, d2 71.6 11.4 0.9

Delay (s) 139.8 56.0 34.3

Level of Service F E C

Approach Delay (s) 60.9

Approach LOS E

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 48 186 29 296 341 343 41 1356 370 247 944 21

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 6.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 0.97 0.95 1.00 1.00 0.95 1.00 0.97 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.97 1.00 1.00 0.96 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 2999 3090 3079 1381 1593 3079 1372 3090 3079 1382

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1593 2999 3090 3079 1381 1593 3079 1372 3090 3079 1382

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 52 202 32 322 371 373 45 1474 402 268 1026 23

RTOR Reduction (vph) 0 9 0 0 0 72 0 0 74 0 0 11

Lane Group Flow (vph) 52 225 0 322 371 301 45 1474 328 268 1026 12

Confl. Peds. (#/hr) 14 20 20 14 10 21 21 10

Turn Type Prot Prot Perm Prot pm+ov Prot Perm

Protected Phases 7 4 3 8 5 2 3 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 5.6 27.6 15.0 37.0 37.0 6.9 73.4 88.4 12.0 78.5 78.5

Effective Green, g (s) 5.6 27.6 15.0 37.0 37.0 6.9 73.4 88.4 12.0 78.5 78.5

Actuated g/C Ratio 0.04 0.18 0.10 0.25 0.25 0.05 0.49 0.59 0.08 0.52 0.52

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 6.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.5 3.5 3.5 1.5 4.0 3.5 1.5 4.0 4.0

Lane Grp Cap (vph) 59 552 309 759 341 73 1507 809 247 1611 723

v/s Ratio Prot 0.03 0.08 c0.10 0.12 0.03 c0.48 0.04 c0.09 0.33

v/s Ratio Perm c0.22 0.20 0.01

v/c Ratio 0.88 0.41 1.04 0.49 0.88 0.62 0.98 0.41 1.09 0.64 0.02

Uniform Delay, d1 71.9 54.0 67.5 48.4 54.4 70.3 37.5 16.6 69.0 25.6 17.2

Progression Factor 1.10 0.99 0.67 0.80 0.84 1.12 0.62 0.82 1.31 0.41 0.29

Incremental Delay, d2 75.3 0.5 61.7 0.6 22.5 6.7 14.0 0.2 67.3 1.1 0.0

Delay (s) 154.6 53.7 107.1 39.2 68.0 85.2 37.1 14.0 157.4 11.5 5.0

Level of Service F D F D E F D B F B A

Approach Delay (s) 72.1 69.8 33.4 41.1

Approach LOS E E C D

Intersection Summary

HCM Average Control Delay 46.5 HCM Level of Service D

HCM Volume to Capacity ratio 0.95

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 97.9% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 222 49 163 15 39 15 147 1812 23 8 1210 118

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 4.0 6.0 4.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 0.97 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.98 1.00 0.99 1.00 1.00 0.95 1.00 1.00 0.99

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.88 1.00 0.96 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1577 1399 1589 1540 3090 3079 1356 1593 3079 1404

Flt Permitted 0.59 1.00 0.25 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 972 1399 423 1540 3090 3079 1356 1593 3079 1404

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 241 53 177 16 42 16 160 1970 25 9 1315 128

RTOR Reduction (vph) 0 89 0 0 11 0 0 0 5 0 0 44

Lane Group Flow (vph) 241 141 0 16 47 0 160 1970 20 9 1315 84

Confl. Peds. (#/hr) 14 13 13 14 1 5 5 1

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 24.6 19.4 17.4 15.8 11.0 107.6 107.6 1.4 98.0 98.0

Effective Green, g (s) 24.6 19.4 17.4 15.8 11.0 107.6 107.6 1.4 98.0 98.0

Actuated g/C Ratio 0.16 0.13 0.12 0.11 0.07 0.72 0.72 0.01 0.65 0.65

Clearance Time (s) 4.0 6.0 4.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 2.0 3.0 2.0 2.0 3.0 3.0 2.0 3.0 3.0

Lane Grp Cap (vph) 180 181 62 162 227 2209 973 15 2012 917

v/s Ratio Prot c0.05 0.10 0.00 0.03 c0.05 c0.64 0.01 0.43

v/s Ratio Perm c0.17 0.03 0.01 0.06

v/c Ratio 1.34 0.78 0.26 0.29 0.70 0.89 0.02 0.60 0.65 0.09

Uniform Delay, d1 62.8 63.2 59.5 61.9 67.9 16.6 6.1 74.0 15.7 9.6

Progression Factor 0.91 0.84 1.00 1.00 1.27 0.27 0.02 1.01 0.35 0.50

Incremental Delay, d2 184.9 17.8 2.2 0.4 0.7 0.6 0.0 31.0 1.4 0.2

Delay (s) 241.8 71.1 61.7 62.3 86.8 5.0 0.1 105.8 6.9 4.9

Level of Service F E E E F A A F A A

Approach Delay (s) 158.5 62.2 11.0 7.4

Approach LOS F E B A

Intersection Summary

HCM Average Control Delay 27.4 HCM Level of Service C

HCM Volume to Capacity ratio 0.99

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 95.1% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 508 357 111 131 203 159 153 1343 207 125 813 16

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.97 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 0.95 1.00 1.00 0.98 1.00 1.00 0.94 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 3090 1676 1354 1593 3185 1396 1593 3185 1344 1593 3185 1379

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 3090 1676 1354 1593 3185 1396 1593 3185 1344 1593 3185 1379

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 552 388 121 142 221 173 166 1460 225 136 884 17

RTOR Reduction (vph) 0 0 91 0 0 79 0 0 87 0 0 10

Lane Group Flow (vph) 552 388 30 142 221 94 166 1460 138 136 884 7

Confl. Peds. (#/hr) 6 25 25 6 11 12 12 11

Turn Type Prot Perm Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 24.0 37.7 37.7 14.0 27.7 27.7 18.2 67.3 67.3 11.0 60.1 60.1

Effective Green, g (s) 24.0 37.7 37.7 14.0 27.7 27.7 18.2 67.3 67.3 11.0 60.1 60.1

Actuated g/C Ratio 0.16 0.25 0.25 0.09 0.18 0.18 0.12 0.45 0.45 0.07 0.40 0.40

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 3.0 3.0 2.0 3.0 3.0

Lane Grp Cap (vph) 494 421 340 149 588 258 193 1429 603 117 1276 553

v/s Ratio Prot c0.18 c0.23 0.09 0.07 0.10 c0.46 c0.09 0.28

v/s Ratio Perm 0.02 0.07 0.10 0.00

v/c Ratio 1.12 0.92 0.09 0.95 0.38 0.36 0.86 1.02 0.23 1.16 0.69 0.01

Uniform Delay, d1 63.0 54.7 43.0 67.7 53.6 53.5 64.7 41.4 25.4 69.5 37.3 27.1

Progression Factor 1.14 0.96 0.99 1.00 1.00 1.00 1.43 0.41 0.11 0.74 1.44 2.22

Incremental Delay, d2 75.4 23.9 0.0 58.9 0.1 0.3 12.7 20.1 0.3 123.6 2.4 0.0

Delay (s) 147.1 76.6 42.8 126.6 53.7 53.8 105.0 37.1 3.0 175.1 56.1 60.0

Level of Service F E D F D D F D A F E E

Approach Delay (s) 109.4 73.0 39.0 71.8

Approach LOS F E D E

Intersection Summary

HCM Average Control Delay 67.3 HCM Level of Service E

HCM Volume to Capacity ratio 1.01

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 96.4% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 177 410 78 214 535 228 64 1388 269 212 875 94

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.95 1.00 1.00 0.92 1.00 1.00 0.93

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3423 1770 3539 1508 1770 3539 1449 1770 3539 1468

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3423 1770 3539 1508 1770 3539 1449 1770 3539 1468

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 192 446 85 233 582 248 70 1509 292 230 951 102

RTOR Reduction (vph) 0 11 0 0 0 146 0 0 62 0 0 50

Lane Group Flow (vph) 192 520 0 233 582 102 70 1509 230 230 951 52

Confl. Peds. (#/hr) 24 26 26 24 29 43 43 29

Turn Type Prot Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 16.0 25.3 20.0 29.3 29.3 8.6 65.0 65.0 19.7 76.1 76.1

Effective Green, g (s) 16.0 25.3 20.0 29.3 29.3 8.6 65.0 65.0 19.7 76.1 76.1

Actuated g/C Ratio 0.11 0.17 0.13 0.20 0.20 0.06 0.43 0.43 0.13 0.51 0.51

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 4.0 2.0 2.0 2.0 6.0 6.0 5.0 6.0 6.0

Lane Grp Cap (vph) 189 577 236 691 295 101 1534 628 232 1795 745

v/s Ratio Prot 0.11 0.15 c0.13 c0.16 0.04 c0.43 c0.13 0.27

v/s Ratio Perm 0.07 0.16 0.04

v/c Ratio 1.02 0.90 0.99 0.84 0.34 0.69 0.98 0.37 0.99 0.53 0.07

Uniform Delay, d1 67.0 61.1 64.9 58.1 52.1 69.4 42.0 28.6 65.1 24.9 18.9

Progression Factor 1.02 1.01 1.00 1.00 1.00 1.24 0.54 0.31 0.68 1.26 2.91

Incremental Delay, d2 66.8 16.1 54.6 8.8 0.3 8.3 13.2 0.9 50.3 0.9 0.1

Delay (s) 135.0 77.9 119.5 66.9 52.3 94.1 35.9 9.6 94.4 32.4 55.1

Level of Service F E F E D F D A F C E

Approach Delay (s) 93.1 75.0 34.0 45.3

Approach LOS F E C D

Intersection Summary

HCM Average Control Delay 54.4 HCM Level of Service D

HCM Volume to Capacity ratio 0.97

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 97.2% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

46: N 130th St & SR 99 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 29 Synchro 7 -  Report

David Evans and Associates, Inc. Page 49

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 148 296 75 170 439 138 90 1378 144 130 843 110

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Frpb, ped/bikes 1.00 0.99 1.00 0.97 1.00 1.00 0.93 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.96 1.00 1.00 0.85 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1770 3390 1770 3310 1770 3539 1473 1770 3437

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1770 3390 1770 3310 1770 3539 1473 1770 3437

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 161 322 82 185 477 150 98 1498 157 141 916 120

RTOR Reduction (vph) 0 15 0 0 20 0 0 0 60 0 6 0

Lane Group Flow (vph) 161 389 0 185 607 0 98 1498 97 141 1030 0

Confl. Peds. (#/hr) 41 17 17 41 32 21 21 32

Turn Type Prot Prot Prot Perm Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 2

Actuated Green, G (s) 16.2 26.2 19.4 29.4 12.7 73.5 73.5 14.9 75.7

Effective Green, g (s) 16.2 26.2 19.4 29.4 12.7 73.5 73.5 14.9 75.7

Actuated g/C Ratio 0.11 0.17 0.13 0.20 0.08 0.49 0.49 0.10 0.50

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 191 592 229 649 150 1734 722 176 1735

v/s Ratio Prot 0.09 0.11 c0.10 c0.18 0.06 c0.42 c0.08 0.30

v/s Ratio Perm 0.07

v/c Ratio 0.84 0.66 0.81 0.94 0.65 0.86 0.13 0.80 0.59

Uniform Delay, d1 65.7 57.7 63.5 59.4 66.5 33.8 20.9 66.1 26.3

Progression Factor 1.00 1.00 0.93 0.89 1.00 1.00 1.00 0.93 0.82

Incremental Delay, d2 27.2 2.6 12.4 14.9 9.8 6.0 0.4 18.0 1.2

Delay (s) 92.8 60.4 71.2 67.6 76.3 39.8 21.3 79.3 22.7

Level of Service F E E E E D C E C

Approach Delay (s) 69.6 68.4 40.2 29.4

Approach LOS E E D C

Intersection Summary

HCM Average Control Delay 46.4 HCM Level of Service D

HCM Volume to Capacity ratio 0.87

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 84.2% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

47: N 175th St & I-5 SB Off-Ramp 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 29 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 851 350 104 1067 0 0 0 0 205 0 407

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 11 11 12 12 12 12 12 11 12

Total Lost time (s) 5.0 5.0 4.6 5.0 5.0 5.0

Lane Util. Factor 0.91 1.00 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 0.97 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 4916 1540 1711 3421 1711 1583

Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 4916 1540 1711 3421 1711 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 925 380 113 1160 0 0 0 0 223 0 442

RTOR Reduction (vph) 0 0 237 0 0 0 0 0 0 0 0 364

Lane Group Flow (vph) 0 925 143 113 1160 0 0 0 0 0 223 78

Confl. Peds. (#/hr) 3 3

Turn Type Perm Prot Perm Perm

Protected Phases 2 1 6 4

Permitted Phases 2 4 4

Actuated Green, G (s) 56.4 56.4 18.4 38.0 26.6 26.6

Effective Green, g (s) 56.4 56.4 18.4 38.0 26.6 26.6

Actuated g/C Ratio 0.38 0.38 0.12 0.25 0.18 0.18

Clearance Time (s) 5.0 5.0 4.6 5.0 5.0 5.0

Vehicle Extension (s) 4.0 4.0 4.5 4.0 5.0 5.0

Lane Grp Cap (vph) 1848 579 210 867 303 281

v/s Ratio Prot c0.19 0.07 c0.34

v/s Ratio Perm 0.09 0.13 0.05

v/c Ratio 0.50 0.25 0.54 1.34 0.74 0.28

Uniform Delay, d1 36.0 32.2 61.8 56.0 58.4 53.4

Progression Factor 0.84 3.68 0.91 0.92 1.00 1.00

Incremental Delay, d2 0.8 0.8 2.0 156.1 10.8 1.1

Delay (s) 31.2 119.2 58.3 207.9 69.2 54.5

Level of Service C F E F E D

Approach Delay (s) 56.8 194.6 0.0 59.4

Approach LOS E F A E

Intersection Summary

HCM Average Control Delay 111.4 HCM Level of Service F

HCM Volume to Capacity ratio 0.89

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 49.0

Intersection Capacity Utilization 91.1% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

48: N 130th St & 5th Ave NE 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 29 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 21 488 95 0 702 101 594 224 360 90 67 10

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 0.95 0.95 1.00 0.91 0.91 0.91 0.91

Frpb, ped/bikes 1.00 1.00 0.98 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.98 1.00 0.85 1.00 0.93 1.00 0.99

Flt Protected 1.00 1.00 1.00 0.95 0.99 0.95 0.98

Satd. Flow (prot) 3442 3539 1559 1610 3096 1610 3289

Flt Permitted 0.81 1.00 1.00 0.95 0.99 0.95 0.98

Satd. Flow (perm) 2809 3539 1559 1610 3096 1610 3289

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 23 530 103 0 763 110 646 243 391 98 73 11

RTOR Reduction (vph) 0 21 0 0 0 67 0 197 0 0 9 0

Lane Group Flow (vph) 0 635 0 0 763 43 439 644 0 60 113 0

Confl. Peds. (#/hr) 2 2 2 2 2 1 1 2

Confl. Bikes (#/hr) 1

Turn Type Perm Perm Split Split

Protected Phases 4 8 2 2 6 6

Permitted Phases 4 8

Actuated Green, G (s) 19.5 19.5 19.5 27.5 27.5 16.0 16.0

Effective Green, g (s) 19.5 19.5 19.5 27.5 27.5 16.0 16.0

Actuated g/C Ratio 0.26 0.26 0.26 0.37 0.37 0.21 0.21

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 730 920 405 590 1135 343 702

v/s Ratio Prot 0.22 c0.27 0.21 c0.04 0.03

v/s Ratio Perm c0.23 0.03

v/c Ratio 0.87 0.83 0.11 0.74 0.57 0.17 0.16

Uniform Delay, d1 26.5 26.2 21.1 20.7 19.0 24.1 24.0

Progression Factor 0.88 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 9.6 6.3 0.1 8.3 2.1 1.1 0.5

Delay (s) 32.9 32.4 21.2 29.0 21.1 25.2 24.5

Level of Service C C C C C C C

Approach Delay (s) 32.9 31.0 23.8 24.8

Approach LOS C C C C

Intersection Summary

HCM Average Control Delay 28.0 HCM Level of Service C

HCM Volume to Capacity ratio 0.64

Actuated Cycle Length (s) 75.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 78.9% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

49: NW 200th St & 8th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 29 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 16 0 40 1 3 7 78 448 6 3 224 24

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 17 0 43 1 3 8 85 487 7 3 243 26

Pedestrians 4

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 932 926 261 970 936 490 270 493

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 932 926 261 970 936 490 270 493

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 92 100 94 99 99 99 93 100

cM capacity (veh/h) 228 250 776 207 247 578 1294 1070

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 61 12 578 273

Volume Left 17 1 85 3

Volume Right 43 8 7 26

cSH 461 378 1294 1070

Volume to Capacity 0.13 0.03 0.07 0.00

Queue Length 95th (ft) 11 2 5 0

Control Delay (s) 14.0 14.8 1.8 0.1

Lane LOS B B A A

Approach Delay (s) 14.0 14.8 1.8 0.1

Approach LOS B B

Intersection Summary

Average Delay 2.3

Intersection Capacity Utilization 60.1% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

50: NW 200th St & 3rd Ave NW 3/29/2016
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 3 4 79 13 29 3 207 90 8 159 3

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 3 4 86 14 32 3 225 98 9 173 3

Pedestrians 3 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 513 521 177 481 474 276 176 323

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 513 521 177 481 474 276 176 323

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 99 99 82 97 96 100 99

cM capacity (veh/h) 438 455 863 485 484 762 1400 1237

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 9 132 326 185

Volume Left 1 86 3 9

Volume Right 4 32 98 3

cSH 593 531 1400 1237

Volume to Capacity 0.01 0.25 0.00 0.01

Queue Length 95th (ft) 1 24 0 1

Control Delay (s) 11.2 14.0 0.1 0.4

Lane LOS B B A A

Approach Delay (s) 11.2 14.0 0.1 0.4

Approach LOS B B

Intersection Summary

Average Delay 3.1

Intersection Capacity Utilization 37.6% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

51: NW 200th St & Fremont Ave N 3/29/2016
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 9 107 24 34 95 61 43 352 66 12 132 11

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 10 116 26 37 103 66 47 383 72 13 143 12

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 152 207 501 168

Volume Left (vph) 10 37 47 13

Volume Right (vph) 26 66 72 12

Hadj (s) -0.06 -0.12 -0.03 0.01

Departure Headway (s) 6.1 6.0 5.3 5.9

Degree Utilization, x 0.26 0.34 0.73 0.27

Capacity (veh/h) 499 538 658 542

Control Delay (s) 11.3 12.0 21.4 11.1

Approach Delay (s) 11.3 12.0 21.4 11.1

Approach LOS B B C B

Intersection Summary

Delay 16.3

HCM Level of Service C

Intersection Capacity Utilization 61.3% ICU Level of Service B

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 104 123 26 155 140 127 33 1301 171 81 948 44

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 1.00 0.96 1.00 1.00 0.91

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.93 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1765 1741 1758 1655 1770 3421 1523 1770 3421 1441

Flt Permitted 0.25 1.00 0.37 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 464 1741 689 1655 1770 3421 1523 1770 3421 1441

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 113 134 28 168 152 138 36 1414 186 88 1030 48

RTOR Reduction (vph) 0 5 0 0 23 0 0 0 85 0 0 20

Lane Group Flow (vph) 113 157 0 168 267 0 36 1414 101 88 1030 28

Confl. Peds. (#/hr) 14 20 19 6 19 6 6 19

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 31.6 23.7 41.2 28.5 5.9 81.7 81.7 11.9 87.7 87.7

Effective Green, g (s) 31.6 23.7 41.2 28.5 5.9 81.7 81.7 11.9 87.7 87.7

Actuated g/C Ratio 0.21 0.16 0.27 0.19 0.04 0.54 0.54 0.08 0.58 0.58

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 3.5 3.0 3.5 2.0 4.0 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 166 275 280 314 70 1863 830 140 2000 843

v/s Ratio Prot 0.04 0.09 c0.05 c0.16 0.02 c0.41 c0.05 0.30

v/s Ratio Perm 0.11 0.11 0.07 0.02

v/c Ratio 0.68 0.57 0.60 0.85 0.51 0.76 0.12 0.63 0.52 0.03

Uniform Delay, d1 50.9 58.4 44.2 58.7 70.6 26.5 16.7 66.9 18.5 13.2

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.97 0.69 0.51

Incremental Delay, d2 8.8 3.1 3.4 19.8 2.6 3.0 0.3 7.8 0.8 0.1

Delay (s) 59.7 61.5 47.7 78.5 73.3 29.5 17.0 72.7 13.6 6.8

Level of Service E E D E E C B E B A

Approach Delay (s) 60.8 67.2 29.0 17.8

Approach LOS E E C B

Intersection Summary

HCM Average Control Delay 32.7 HCM Level of Service C

HCM Volume to Capacity ratio 0.77

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 81.4% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 2 1 0 54 3 57 1 465 49 16 227 1

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 1 0 59 3 62 1 505 53 17 247 1

Pedestrians 4 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 882 847 247 821 821 538 248 563

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 882 847 247 821 821 538 248 563

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 99 100 100 80 99 89 100 98

cM capacity (veh/h) 230 292 791 287 303 540 1318 1005

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 3 124 560 265

Volume Left 2 59 1 17

Volume Right 0 62 53 1

cSH 248 375 1318 1005

Volume to Capacity 0.01 0.33 0.00 0.02

Queue Length 95th (ft) 1 35 0 1

Control Delay (s) 19.7 19.2 0.0 0.7

Lane LOS C C A A

Approach Delay (s) 19.7 19.2 0.0 0.7

Approach LOS C C

Intersection Summary

Average Delay 2.8

Intersection Capacity Utilization 42.0% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 23 39 10 41 68 37 14 244 24 9 200 35

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 25 42 11 45 74 40 15 265 26 10 217 38

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 78 159 307 265

Volume Left (vph) 25 45 15 10

Volume Right (vph) 11 40 26 38

Hadj (s) 0.01 -0.06 -0.01 -0.04

Departure Headway (s) 5.6 5.4 4.9 5.0

Degree Utilization, x 0.12 0.24 0.42 0.37

Capacity (veh/h) 557 599 697 685

Control Delay (s) 9.4 10.1 11.5 10.8

Approach Delay (s) 9.4 10.1 11.5 10.8

Approach LOS A B B B

Intersection Summary

Delay 10.8

HCM Level of Service B

Intersection Capacity Utilization 37.1% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 66 36 72 11 76 45 88 347 15 12 144 40

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 72 39 78 12 83 49 96 377 16 13 157 43

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 189 143 489 213

Volume Left (vph) 72 12 96 13

Volume Right (vph) 78 49 16 43

Hadj (s) -0.14 -0.15 0.05 -0.08

Departure Headway (s) 6.0 6.1 5.4 5.7

Degree Utilization, x 0.32 0.24 0.73 0.34

Capacity (veh/h) 529 498 649 570

Control Delay (s) 11.8 11.0 21.3 11.5

Approach Delay (s) 11.8 11.0 21.3 11.5

Approach LOS B B C B

Intersection Summary

Delay 16.1

HCM Level of Service C

Intersection Capacity Utilization 66.8% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 46 25 7 32 26 38 11 1472 28 31 966 17

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 12 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 1.00 0.94 1.00 1.00 0.92

Flpb, ped/bikes 0.99 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.91 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1753 1729 1747 1674 1770 3421 1490 1770 3421 1455

Flt Permitted 0.67 1.00 0.73 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1239 1729 1350 1674 1770 3421 1490 1770 3421 1455

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 50 27 8 35 28 41 12 1600 30 34 1050 18

RTOR Reduction (vph) 0 7 0 0 38 0 0 0 3 0 0 3

Lane Group Flow (vph) 50 28 0 35 31 0 12 1600 27 34 1050 15

Confl. Peds. (#/hr) 7 8 8 7 15 9 9 15

Turn Type Perm Perm Prot Perm Prot Perm

Protected Phases 4 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 10.1 10.1 10.1 10.1 2.4 119.5 119.5 5.4 122.5 122.5

Effective Green, g (s) 10.1 10.1 10.1 10.1 2.4 119.5 119.5 5.4 122.5 122.5

Actuated g/C Ratio 0.07 0.07 0.07 0.07 0.02 0.80 0.80 0.04 0.82 0.82

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 4.0 4.0 2.0 4.0 4.0

Lane Grp Cap (vph) 83 116 91 113 28 2725 1187 64 2794 1188

v/s Ratio Prot 0.02 0.02 0.01 c0.47 c0.02 c0.31

v/s Ratio Perm c0.04 0.03 0.02 0.01

v/c Ratio 0.60 0.24 0.38 0.27 0.43 0.59 0.02 0.53 0.38 0.01

Uniform Delay, d1 68.0 66.3 67.0 66.5 73.1 5.8 3.2 71.1 3.6 2.5

Progression Factor 1.00 1.00 1.00 1.00 1.06 0.15 0.03 1.00 1.00 1.00

Incremental Delay, d2 8.2 0.4 1.0 0.5 1.8 0.4 0.0 4.2 0.4 0.0

Delay (s) 76.2 66.7 68.0 66.9 79.4 1.3 0.1 75.2 4.0 2.6

Level of Service E E E E E A A E A A

Approach Delay (s) 72.3 67.3 1.8 6.2

Approach LOS E E A A

Intersection Summary

HCM Average Control Delay 7.8 HCM Level of Service A

HCM Volume to Capacity ratio 0.61

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 61.3% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 81 414 81 71 357 111 151 413 108 113 184 60

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 10 10 11 10 10 11 12 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 0.99 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.96 1.00 0.97 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1711 1653 1711 1652 1700 1787 1711 1766

Flt Permitted 0.27 1.00 0.24 1.00 0.43 1.00 0.08 1.00

Satd. Flow (perm) 488 1653 441 1652 772 1787 153 1766

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 88 450 88 77 388 121 164 449 117 123 200 65

RTOR Reduction (vph) 0 5 0 0 7 0 0 7 0 0 8 0

Lane Group Flow (vph) 88 533 0 77 502 0 164 559 0 123 257 0

Confl. Peds. (#/hr) 10 8 8 10 8 7 7 8

Confl. Bikes (#/hr) 2 2 5

Bus Blockages (#/hr) 0 4 0 0 0 0 0 0 0 0 0 0

Turn Type pm+pt pm+pt pm+pt pm+pt

Protected Phases 5 2 1 6 7 4 3 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 70.6 65.6 70.6 65.6 60.7 50.0 58.1 48.7

Effective Green, g (s) 70.6 65.6 70.6 65.6 60.7 50.0 58.1 48.7

Actuated g/C Ratio 0.47 0.44 0.47 0.44 0.40 0.33 0.39 0.32

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 270 723 250 722 379 596 157 573

v/s Ratio Prot c0.01 c0.32 0.01 0.30 0.03 c0.31 c0.05 0.15

v/s Ratio Perm 0.14 0.13 0.14 0.26

v/c Ratio 0.33 0.74 0.31 0.69 0.43 0.94 0.78 0.45

Uniform Delay, d1 25.1 35.1 25.5 34.1 30.2 48.5 36.5 40.0

Progression Factor 0.58 0.57 1.00 1.00 0.77 0.86 1.00 1.00

Incremental Delay, d2 0.3 6.6 0.3 5.5 0.1 13.0 20.6 0.2

Delay (s) 14.8 26.5 25.8 39.6 23.4 54.7 57.0 40.2

Level of Service B C C D C D E D

Approach Delay (s) 24.8 37.8 47.7 45.6

Approach LOS C D D D

Intersection Summary

HCM Average Control Delay 38.7 HCM Level of Service D

HCM Volume to Capacity ratio 0.77

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 82.4% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 0 0 0 110 1 114 0 348 223 58 233 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 0 0 120 1 124 0 378 242 63 253 0

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 0 245 621 316

Volume Left (vph) 0 120 0 63

Volume Right (vph) 0 124 242 0

Hadj (s) 0.00 -0.17 -0.20 0.07

Departure Headway (s) 7.0 6.0 5.0 5.6

Degree Utilization, x 0.00 0.41 0.86 0.50

Capacity (veh/h) 456 556 709 609

Control Delay (s) 10.0 13.2 30.6 14.0

Approach Delay (s) 0.0 13.2 30.6 14.0

Approach LOS A B D B

Intersection Summary

Delay 22.6

HCM Level of Service C

Intersection Capacity Utilization 70.9% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 46 31 0 3 28 61 1 3 4 68 11 19

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 50 34 0 3 30 66 1 3 4 74 12 21

Pedestrians 1 4 3 1

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 0 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1279

pX, platoon unblocked

vC, conflicting volume 98 37 234 241 41 215 208 66

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 98 37 234 241 41 215 208 66

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 97 100 100 99 100 90 98 98

cM capacity (veh/h) 1494 1570 673 635 1024 711 662 997

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 84 100 9 107

Volume Left 50 3 1 74

Volume Right 0 66 4 21

cSH 1494 1570 791 746

Volume to Capacity 0.03 0.00 0.01 0.14

Queue Length 95th (ft) 3 0 1 12

Control Delay (s) 4.6 0.3 9.6 10.6

Lane LOS A A A B

Approach Delay (s) 4.6 0.3 9.6 10.6

Approach LOS A B

Intersection Summary

Average Delay 5.4

Intersection Capacity Utilization 30.0% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBU NBL NBT NBR SBU SBL

Lane Configurations

Volume (vph) 24 5 59 25 14 20 26 35 1862 38 2 9

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 12 12 12 12 12

Total Lost time (s) 4.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 0.98 1.00 0.99 1.00 1.00 0.93 1.00

Flpb, ped/bikes 0.99 1.00 0.99 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.86 1.00 0.91 1.00 1.00 0.85 1.00

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Satd. Flow (prot) 1582 1363 1581 1457 1593 3185 1331 1593

Flt Permitted 0.73 1.00 0.64 1.00 0.95 1.00 1.00 0.95

Satd. Flow (perm) 1221 1363 1064 1457 1593 3185 1331 1593

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 26 5 64 27 15 22 28 38 2024 41 2 10

RTOR Reduction (vph) 0 61 0 0 21 0 0 0 0 6 0 0

Lane Group Flow (vph) 26 8 0 27 16 0 0 66 2024 35 0 12

Confl. Peds. (#/hr) 6 8 8 6 12 10 10

Turn Type pm+pt pm+pt Prot Prot Perm Prot Prot

Protected Phases 7 4 3 8 5 5 2 1 1

Permitted Phases 4 8 2

Actuated Green, G (s) 9.3 6.9 9.3 6.9 8.9 119.3 119.3 2.4

Effective Green, g (s) 9.3 6.9 9.3 6.9 8.9 119.3 119.3 2.4

Actuated g/C Ratio 0.06 0.05 0.06 0.05 0.06 0.80 0.80 0.02

Clearance Time (s) 4.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 2.0 3.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 81 63 74 67 95 2533 1059 25

v/s Ratio Prot 0.01 0.01 c0.01 0.01 c0.04 c0.64 0.01

v/s Ratio Perm 0.01 c0.02 0.03

v/c Ratio 0.32 0.13 0.36 0.24 0.69 0.80 0.03 0.48

Uniform Delay, d1 67.1 68.7 67.1 69.0 69.2 8.6 3.2 73.2

Progression Factor 1.00 1.00 1.00 1.00 1.03 0.41 0.04 1.20

Incremental Delay, d2 2.3 0.3 3.0 0.7 7.2 1.2 0.0 3.8

Delay (s) 69.4 69.0 70.2 69.7 78.7 4.7 0.2 91.6

Level of Service E E E E E A A F

Approach Delay (s) 69.1 69.9 6.9

Approach LOS E E A

Intersection Summary

HCM Average Control Delay 12.0 HCM Level of Service B

HCM Volume to Capacity ratio 0.77

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 77.2% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBT SBR

Lane Configurations

Volume (vph) 1312 21

Ideal Flow (vphpl) 1900 1900

Lane Width 12 12

Total Lost time (s) 5.0 5.0

Lane Util. Factor 0.95 1.00

Frpb, ped/bikes 1.00 0.92

Flpb, ped/bikes 1.00 1.00

Frt 1.00 0.85

Flt Protected 1.00 1.00

Satd. Flow (prot) 3185 1313

Flt Permitted 1.00 1.00

Satd. Flow (perm) 3185 1313

Peak-hour factor, PHF 0.92 0.92

Adj. Flow (vph) 1426 23

RTOR Reduction (vph) 0 5

Lane Group Flow (vph) 1426 18

Confl. Peds. (#/hr) 12

Turn Type Perm

Protected Phases 6

Permitted Phases 6

Actuated Green, G (s) 112.8 112.8

Effective Green, g (s) 112.8 112.8

Actuated g/C Ratio 0.75 0.75

Clearance Time (s) 5.0 5.0

Vehicle Extension (s) 2.0 2.0

Lane Grp Cap (vph) 2395 987

v/s Ratio Prot 0.45

v/s Ratio Perm 0.01

v/c Ratio 0.60 0.02

Uniform Delay, d1 8.4 4.7

Progression Factor 1.42 1.23

Incremental Delay, d2 0.8 0.0

Delay (s) 12.7 5.8

Level of Service B A

Approach Delay (s) 13.2

Approach LOS B

Intersection Summary



HCM Signalized Intersection Capacity Analysis

61: N 185th St & Linden Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 29 Synchro 7 -  Report

David Evans and Associates, Inc. Page 65

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 39 668 22 28 643 14 78 74 63 56 26 66

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 10 11 11 12 10 10 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.98

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 1.00 1.00 0.93 1.00 0.89

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1762 3373 1698 3408 1652 1602 1770 1636

Flt Permitted 0.38 1.00 0.36 1.00 0.69 1.00 0.62 1.00

Satd. Flow (perm) 699 3373 646 3408 1204 1602 1147 1636

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 42 726 24 30 699 15 85 80 68 61 28 72

RTOR Reduction (vph) 0 2 0 0 1 0 0 56 0 0 62 0

Lane Group Flow (vph) 42 748 0 30 713 0 85 92 0 61 38 0

Confl. Peds. (#/hr) 5 9 9 5 9 9

Bus Blockages (#/hr) 0 4 0 0 0 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 6 4 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 54.3 54.3 54.3 54.3 10.7 10.7 10.7 10.7

Effective Green, g (s) 54.3 54.3 54.3 54.3 10.7 10.7 10.7 10.7

Actuated g/C Ratio 0.72 0.72 0.72 0.72 0.14 0.14 0.14 0.14

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 506 2442 468 2467 172 229 164 233

v/s Ratio Prot c0.22 0.21 0.06 0.02

v/s Ratio Perm 0.06 0.05 c0.07 0.05

v/c Ratio 0.08 0.31 0.06 0.29 0.49 0.40 0.37 0.16

Uniform Delay, d1 3.0 3.7 3.0 3.6 29.7 29.2 29.1 28.2

Progression Factor 0.65 0.69 0.97 0.96 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.3 0.3 0.2 0.2 2.2 1.2 1.4 0.3

Delay (s) 2.3 2.9 3.1 3.7 31.9 30.4 30.5 28.6

Level of Service A A A A C C C C

Approach Delay (s) 2.8 3.6 30.9 29.3

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 8.7 HCM Level of Service A

HCM Volume to Capacity ratio 0.34

Actuated Cycle Length (s) 75.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 54.1% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 10 373 14 57 413 13 80 6 98 22 0 19

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.95 1.00 1.00 1.00 0.97 0.98

Flpb, ped/bikes 0.95 1.00 1.00 0.99 1.00 0.98 1.00 0.99

Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85 0.94

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.96 1.00 0.97

Satd. Flow (prot) 1678 1801 1508 1743 1785 1686 1530 1661

Flt Permitted 0.48 1.00 1.00 0.51 1.00 0.74 1.00 0.77

Satd. Flow (perm) 850 1801 1508 943 1785 1313 1530 1309

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 11 405 15 62 449 14 87 7 107 24 0 21

RTOR Reduction (vph) 0 0 3 0 0 0 0 0 96 0 19 0

Lane Group Flow (vph) 11 405 12 62 463 0 0 94 11 0 26 0

Confl. Peds. (#/hr) 24 6 6 24 9 3 3 9

Turn Type Perm Perm Perm Perm Perm Perm

Protected Phases 2 6 4 8

Permitted Phases 2 2 6 4 4 8

Actuated Green, G (s) 124.3 124.3 124.3 124.3 124.3 15.7 15.7 15.7

Effective Green, g (s) 124.3 124.3 124.3 124.3 124.3 15.7 15.7 15.7

Actuated g/C Ratio 0.83 0.83 0.83 0.83 0.83 0.10 0.10 0.10

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 704 1492 1250 781 1479 137 160 137

v/s Ratio Prot 0.22 c0.26

v/s Ratio Perm 0.01 0.01 0.07 c0.07 0.01 0.02

v/c Ratio 0.02 0.27 0.01 0.08 0.31 0.69 0.07 0.19

Uniform Delay, d1 2.2 2.8 2.2 2.4 3.0 64.8 60.6 61.3

Progression Factor 0.07 0.46 0.00 0.96 1.33 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.4 0.0 0.2 0.4 10.8 0.1 0.2

Delay (s) 0.2 1.7 0.0 2.4 4.4 75.6 60.6 61.6

Level of Service A A A A A E E E

Approach Delay (s) 1.6 4.2 67.6 61.6

Approach LOS A A E E

Intersection Summary

HCM Average Control Delay 16.0 HCM Level of Service B

HCM Volume to Capacity ratio 0.35

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 49.7% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 63 750 31 23 910 85 45 34 30 75 11 82

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.5 4.5

Lane Util. Factor 1.00 0.95 1.00 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 0.97 1.00 0.92

Flpb, ped/bikes 1.00 1.00 0.99 1.00 0.93 1.00 0.96 1.00

Frt 1.00 0.99 1.00 0.99 1.00 0.93 1.00 0.87

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1589 3044 1579 4333 1487 1465 1525 1292

Flt Permitted 0.24 1.00 0.32 1.00 0.54 1.00 0.69 1.00

Satd. Flow (perm) 396 3044 531 4333 844 1465 1112 1292

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 68 815 34 25 989 92 49 37 33 82 12 89

RTOR Reduction (vph) 0 1 0 0 4 0 0 26 0 0 79 0

Lane Group Flow (vph) 68 848 0 25 1077 0 49 44 0 82 22 0

Confl. Peds. (#/hr) 14 23 23 14 49 24 24 49

Turn Type pm+pt pm+pt Perm Perm

Protected Phases 5 2 1 6 4 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 121.1 115.5 117.5 113.7 15.7 15.7 16.2 16.2

Effective Green, g (s) 121.1 115.5 117.5 113.7 15.7 15.7 16.2 16.2

Actuated g/C Ratio 0.81 0.77 0.78 0.76 0.10 0.10 0.11 0.11

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.5 4.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 364 2344 442 3284 88 153 120 140

v/s Ratio Prot c0.01 c0.28 0.00 0.25 0.03 0.02

v/s Ratio Perm 0.14 0.04 0.06 c0.07

v/c Ratio 0.19 0.36 0.06 0.33 0.56 0.29 0.68 0.15

Uniform Delay, d1 3.1 5.5 3.7 5.8 63.8 62.0 64.4 60.7

Progression Factor 0.97 1.17 0.23 0.14 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.2 0.3 0.0 0.2 7.4 1.0 14.9 0.5

Delay (s) 3.2 6.8 0.9 1.0 71.3 63.0 79.3 61.2

Level of Service A A A A E E E E

Approach Delay (s) 6.5 1.0 66.4 69.3

Approach LOS A A E E

Intersection Summary

HCM Average Control Delay 11.9 HCM Level of Service B

HCM Volume to Capacity ratio 0.38

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 9.5

Intersection Capacity Utilization 60.8% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

64: PW 2nd Access Road & 116th Ave W 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 29 Synchro 7 -  Report

David Evans and Associates, Inc. Page 68

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 18 0 0 21 31 21

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 20 0 0 23 34 23

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 68 45 57

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 68 45 57

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 98 100 100

cM capacity (veh/h) 937 1025 1548

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 20 23 57

Volume Left 20 0 0

Volume Right 0 0 23

cSH 937 1548 1700

Volume to Capacity 0.02 0.00 0.03

Queue Length 95th (ft) 2 0 0

Control Delay (s) 8.9 0.0 0.0

Lane LOS A

Approach Delay (s) 8.9 0.0 0.0

Approach LOS A

Intersection Summary

Average Delay 1.8

Intersection Capacity Utilization 13.3% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

1: NW 196th St & Richmond Beach Dr 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 30 Synchro 7 -  Report

David Evans and Associates, Inc. Page 1

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 23 541 10 6 366 11

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 25 588 11 7 398 12

Pedestrians 2 5 2

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 829 18 19

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 829 18 19

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 90 44 75

cM capacity (veh/h) 254 1057 1594

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 613 17 410

Volume Left 25 0 398

Volume Right 588 7 0

cSH 936 1700 1594

Volume to Capacity 0.65 0.01 0.25

Queue Length 95th (ft) 126 0 25

Control Delay (s) 15.8 0.0 7.8

Lane LOS C A

Approach Delay (s) 15.8 0.0 7.8

Approach LOS C

Intersection Summary

Average Delay 12.4

Intersection Capacity Utilization 69.1% ICU Level of Service C

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

2: NW 195th Pl & Richmond Beach Dr 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 30 Synchro 7 -  Report

David Evans and Associates, Inc. Page 2

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 16 3 8 15 16 11

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 17 3 9 16 17 12

Pedestrians 1 1 1

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 66 19 26

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 66 19 26

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 98 100 99

cM capacity (veh/h) 928 1058 1587

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 21 25 29

Volume Left 17 0 17

Volume Right 3 16 0

cSH 946 1700 1587

Volume to Capacity 0.02 0.01 0.01

Queue Length 95th (ft) 2 0 1

Control Delay (s) 8.9 0.0 4.4

Lane LOS A A

Approach Delay (s) 8.9 0.0 4.4

Approach LOS A

Intersection Summary

Average Delay 4.2

Intersection Capacity Utilization 18.5% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

3: NW 195th Pl & 24th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 30 Synchro 7 -  Report

David Evans and Associates, Inc. Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 378 0 20 554 11 0 3 25 7 3 4

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 411 0 22 602 12 0 3 27 8 3 4

Pedestrians 1 1 4

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 618 412 1066 1076 413 1098 1070 612

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 618 412 1066 1076 413 1098 1070 612

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 98 100 98 96 96 98 99

cM capacity (veh/h) 959 1146 192 214 638 176 216 491

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total 412 22 614 30 15

Volume Left 1 22 0 0 8

Volume Right 0 0 12 27 4

cSH 959 1146 1700 526 226

Volume to Capacity 0.00 0.02 0.36 0.06 0.07

Queue Length 95th (ft) 0 1 0 5 5

Control Delay (s) 0.0 8.2 0.0 12.3 22.0

Lane LOS A A B C

Approach Delay (s) 0.0 0.3 12.3 22.0

Approach LOS B C

Intersection Summary

Average Delay 0.8

Intersection Capacity Utilization 43.4% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

4: NW 196th St NW & 20th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 30 Synchro 7 -  Report

David Evans and Associates, Inc. Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 3 433 4 87 646 205 5 12 73 144 21 27

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 3 471 4 95 702 223 5 13 79 157 23 29

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 239 240 446 574 98 209

Volume Left (vph) 3 0 95 0 5 157

Volume Right (vph) 0 4 0 223 79 29

Hadj (s) 0.04 0.02 0.14 -0.24 -0.44 0.10

Departure Headway (s) 7.2 7.2 6.6 6.3 7.1 7.2

Degree Utilization, x 0.48 0.48 0.82 1.00 0.19 0.42

Capacity (veh/h) 493 497 528 574 475 488

Control Delay (s) 15.4 15.4 32.2 60.6 11.8 15.2

Approach Delay (s) 15.4 48.2 11.8 15.2

Approach LOS C E B C

Intersection Summary

Delay 33.7

HCM Level of Service D

Intersection Capacity Utilization 67.5% ICU Level of Service C

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

5: NW 195th St & 15th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 30 Synchro 7 -  Report

David Evans and Associates, Inc. Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 40 639 0 0 897 82 0 0 0 66 0 53

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 43 695 0 0 975 89 0 0 0 72 0 58

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 976 695 1327 1758 347 1455 1802 533

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 976 695 1327 1758 347 1455 1802 533

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 94 100 100 100 100 17 100 88

cM capacity (veh/h) 702 897 95 79 649 87 74 491

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 391 347 488 577 0 129

Volume Left 43 0 0 0 0 72

Volume Right 0 0 0 89 0 58

cSH 702 1700 897 1700 1700 137

Volume to Capacity 0.06 0.20 0.00 0.34 0.00 0.95

Queue Length 95th (ft) 5 0 0 0 0 163

Control Delay (s) 1.9 0.0 0.0 0.0 0.0 125.6

Lane LOS A A F

Approach Delay (s) 1.0 0.0 0.0 125.6

Approach LOS A F

Intersection Summary

Average Delay 8.8

Intersection Capacity Utilization 61.3% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

6: N Richmond Beach Rd & 15th Drwy 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 30 Synchro 7 -  Report

David Evans and Associates, Inc. Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 2 643 59 24 915 5 74 1 29 4 0 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 699 64 26 995 5 80 1 32 4 0 1

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 352 414 523 503 113 5

Volume Left (vph) 2 0 26 0 80 4

Volume Right (vph) 0 64 0 5 32 1

Hadj (s) 0.04 -0.07 0.06 0.03 0.01 0.07

Departure Headway (s) 6.3 6.2 6.0 6.0 6.8 7.4

Degree Utilization, x 0.62 0.71 0.87 0.84 0.21 0.01

Capacity (veh/h) 552 563 588 593 512 455

Control Delay (s) 17.9 22.1 35.9 31.0 11.7 10.5

Approach Delay (s) 20.1 33.5 11.7 10.5

Approach LOS C D B B

Intersection Summary

Delay 26.8

HCM Level of Service D

Intersection Capacity Utilization 55.6% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

7: NW 190th St & N Richmond Beach Rd 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 30 Synchro 7 -  Report

David Evans and Associates, Inc. Page 7

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 1 145 900 7 46 678

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 158 978 8 50 737

Pedestrians 2 1

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1289

pX, platoon unblocked 0.85 0.85 0.85

vC, conflicting volume 1453 496 988

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1183 59 637

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 99 81 94

cM capacity (veh/h) 145 844 801

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2

Volume Total 159 652 334 296 491

Volume Left 1 0 0 50 0

Volume Right 158 0 8 0 0

cSH 817 1700 1700 801 1700

Volume to Capacity 0.19 0.38 0.20 0.06 0.29

Queue Length 95th (ft) 18 0 0 5 0

Control Delay (s) 10.5 0.0 0.0 2.2 0.0

Lane LOS B A

Approach Delay (s) 10.5 0.0 0.8

Approach LOS B

Intersection Summary

Average Delay 1.2

Intersection Capacity Utilization 64.5% ICU Level of Service C

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

8: N Richmond Beach Rd & 8th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 30 Synchro 7 -  Report

David Evans and Associates, Inc. Page 8

Movement EBL EBT EBR EBR2 WBL2 WBL WBT WBR NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 30 577 25 1 30 54 784 211 6 90 180 20

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 12 12 12 11 11 10 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.97 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1706 3509 1711 3158 1711 1771

Flt Permitted 0.23 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 410 3509 1711 3158 1711 1771

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 33 627 27 1 33 59 852 229 7 98 196 22

RTOR Reduction (vph) 0 0 0 0 0 0 15 0 0 0 3 0

Lane Group Flow (vph) 33 655 0 0 0 92 1066 0 0 105 215 0

Confl. Peds. (#/hr) 4 6 2 6 2 2 2

Confl. Bikes (#/hr) 3 2

Bus Blockages (#/hr) 0 0 0 0 0 0 4 0 0 0 0 0

Turn Type Perm Prot Prot Split Split

Protected Phases 2 1 1 6 4 4 4

Permitted Phases 2

Actuated Green, G (s) 59.5 59.5 11.5 76.0 21.1 21.1

Effective Green, g (s) 59.5 59.5 11.5 76.0 21.1 21.1

Actuated g/C Ratio 0.42 0.42 0.08 0.54 0.15 0.15

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.5 2.0 2.0 2.5 2.5

Lane Grp Cap (vph) 174 1491 141 1714 258 267

v/s Ratio Prot 0.19 0.05 c0.34 0.06 c0.12

v/s Ratio Perm 0.08

v/c Ratio 0.19 0.44 0.65 0.62 0.41 0.80

Uniform Delay, d1 25.2 28.5 62.3 22.1 53.8 57.4

Progression Factor 1.00 1.00 0.90 0.65 1.00 1.00

Incremental Delay, d2 2.4 0.9 6.6 1.4 0.8 15.5

Delay (s) 27.6 29.4 62.5 15.8 54.6 73.0

Level of Service C C E B D E

Approach Delay (s) 29.3 19.5 67.0

Approach LOS C B E

Intersection Summary

HCM Average Control Delay 34.9 HCM Level of Service C

HCM Volume to Capacity ratio 0.67

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 75.5% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

8: N Richmond Beach Rd & 8th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 30 Synchro 7 -  Report

David Evans and Associates, Inc. Page 9

Movement SBL SBT SBR SBR2 NEL2 NEL NER NER2

Lane Configurations

Volume (vph) 100 74 20 32 2 26 22 9

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.98 0.95

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 0.94 0.93

Flt Protected 0.95 1.00 0.98

Satd. Flow (prot) 1711 1650 1599

Flt Permitted 0.95 1.00 0.98

Satd. Flow (perm) 1711 1650 1599

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 109 80 22 35 2 28 24 10

RTOR Reduction (vph) 0 9 0 0 0 0 0 0

Lane Group Flow (vph) 109 128 0 0 0 64 0 0

Confl. Peds. (#/hr) 4 2 2 2 4 4 6

Confl. Bikes (#/hr) 3 3

Bus Blockages (#/hr) 0 2 0 0 0 0 0 0

Turn Type Split Split

Protected Phases 7 7 3 3

Permitted Phases

Actuated Green, G (s) 14.4 14.4 8.5

Effective Green, g (s) 14.4 14.4 8.5

Actuated g/C Ratio 0.10 0.10 0.06

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0

Lane Grp Cap (vph) 176 170 97

v/s Ratio Prot 0.06 c0.08 c0.04

v/s Ratio Perm

v/c Ratio 0.62 0.75 0.66

Uniform Delay, d1 60.2 61.1 64.3

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 4.5 15.3 11.7

Delay (s) 64.7 76.4 76.0

Level of Service E E E

Approach Delay (s) 71.2 76.0

Approach LOS E E

Intersection Summary



HCM Signalized Intersection Capacity Analysis

9: N Richmond Beach Rd & 3rd Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 30 Synchro 7 -  Report

David Evans and Associates, Inc. Page 10

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 106 652 24 32 1109 155 12 37 27 64 31 55

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 11 11 10 10 11 10 10 10

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.94 1.00 0.90

Flt Protected 0.99 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 3352 3313 1638 1617 1644 1551

Flt Permitted 0.63 0.92 0.70 1.00 0.71 1.00

Satd. Flow (perm) 2111 3044 1200 1617 1232 1551

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 115 709 26 35 1205 168 13 40 29 70 34 60

RTOR Reduction (vph) 0 2 0 0 11 0 0 25 0 0 0 0

Lane Group Flow (vph) 0 848 0 0 1397 0 13 44 0 70 94 0

Confl. Peds. (#/hr) 8 2 2 8 7 4 4 7

Confl. Bikes (#/hr) 2

Bus Blockages (#/hr) 0 4 0 0 4 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 51.1 51.1 8.9 8.9 8.9 8.9

Effective Green, g (s) 51.1 51.1 8.9 8.9 8.9 8.9

Actuated g/C Ratio 0.73 0.73 0.13 0.13 0.13 0.13

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1541 2222 153 206 157 197

v/s Ratio Prot 0.03 c0.06

v/s Ratio Perm 0.40 c0.46 0.01 0.06

v/c Ratio 0.55 0.63 0.08 0.21 0.45 0.48

Uniform Delay, d1 4.3 4.7 27.0 27.4 28.3 28.4

Progression Factor 2.74 0.83 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.3 1.2 0.2 0.5 2.0 1.8

Delay (s) 13.0 5.1 27.2 27.9 30.3 30.2

Level of Service B A C C C C

Approach Delay (s) 13.0 5.1 27.8 30.2

Approach LOS B A C C

Intersection Summary

HCM Average Control Delay 10.2 HCM Level of Service B

HCM Volume to Capacity ratio 0.61

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 81.9% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

10: N Richmond Beach Rd & Dayton Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 30 Synchro 7 -  Report

David Evans and Associates, Inc. Page 11

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 582 163 100 961 350 94

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 11 11 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 1.00 0.95 0.97

Frpb, ped/bikes 0.99 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.97 1.00 1.00 0.97

Flt Protected 1.00 0.95 1.00 0.96

Satd. Flow (prot) 3285 1770 3421 3348

Flt Permitted 1.00 0.95 1.00 0.96

Satd. Flow (perm) 3285 1770 3421 3348

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 633 177 109 1045 380 102

RTOR Reduction (vph) 29 0 0 0 40 0

Lane Group Flow (vph) 781 0 109 1045 442 0

Confl. Peds. (#/hr) 6 6

Confl. Bikes (#/hr) 1 3

Turn Type Prot

Protected Phases 2 1 6 4

Permitted Phases

Actuated Green, G (s) 33.9 7.6 46.5 13.5

Effective Green, g (s) 33.9 7.6 46.5 13.5

Actuated g/C Ratio 0.48 0.11 0.66 0.19

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1591 192 2273 646

v/s Ratio Prot 0.24 0.06 c0.31 c0.13

v/s Ratio Perm

v/c Ratio 0.49 0.57 0.46 0.68

Uniform Delay, d1 12.2 29.6 5.7 26.3

Progression Factor 1.28 0.92 1.23 1.00

Incremental Delay, d2 1.0 2.0 0.6 2.4

Delay (s) 16.6 29.3 7.6 28.7

Level of Service B C A C

Approach Delay (s) 16.6 9.6 28.7

Approach LOS B A C

Intersection Summary

HCM Average Control Delay 15.7 HCM Level of Service B

HCM Volume to Capacity ratio 0.51

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 52.4% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

11: N Richmond Beach Rd & Fremont Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 30 Synchro 7 -  Report

David Evans and Associates, Inc. Page 12

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 46 591 52 19 793 40 221 232 41 77 102 37

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 12 11 11 11 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 1.00 0.98 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1711 3369 1770 3365 1711 1756 1711 1729

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1711 3369 1770 3365 1711 1756 1711 1729

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 50 642 57 21 862 43 240 252 45 84 111 40

RTOR Reduction (vph) 0 4 0 0 2 0 0 5 0 0 0 0

Lane Group Flow (vph) 50 695 0 21 903 0 240 292 0 84 151 0

Confl. Peds. (#/hr) 2 4 4 2 1 1

Confl. Bikes (#/hr) 3 1

Bus Blockages (#/hr) 0 0 0 0 4 0 0 0 0 0 0 0

Turn Type Prot Prot Split Split

Protected Phases 1 6 5 2 3 3 4 4

Permitted Phases

Actuated Green, G (s) 6.9 72.2 3.6 68.9 27.6 27.6 16.6 16.6

Effective Green, g (s) 6.9 72.2 3.6 68.9 27.6 27.6 16.6 16.6

Actuated g/C Ratio 0.05 0.52 0.03 0.49 0.20 0.20 0.12 0.12

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.0 2.5 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 84 1737 46 1656 337 346 203 205

v/s Ratio Prot c0.03 c0.21 0.01 c0.27 0.14 c0.17 0.05 c0.09

v/s Ratio Perm

v/c Ratio 0.60 0.40 0.46 0.55 0.71 0.84 0.41 0.74

Uniform Delay, d1 65.2 20.7 67.2 24.7 52.5 54.1 57.2 59.6

Progression Factor 1.00 0.95 1.10 0.51 1.15 1.15 1.00 1.00

Incremental Delay, d2 8.2 0.6 4.9 1.2 5.7 15.9 0.5 11.2

Delay (s) 73.2 20.3 78.6 13.7 66.2 78.3 57.7 70.8

Level of Service E C E B E E E E

Approach Delay (s) 23.9 15.2 72.9 66.1

Approach LOS C B E E

Intersection Summary

HCM Average Control Delay 35.4 HCM Level of Service D

HCM Volume to Capacity ratio 0.67

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 25.0

Intersection Capacity Utilization 63.9% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

12: 244th St SW & 100th Ave W 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 30 Synchro 7 -  Report

David Evans and Associates, Inc. Page 13

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 11 2 0 153 4 16 1 388 75 18 174 2

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 12 2 0 166 4 17 1 422 82 20 189 2

Pedestrians 2 1 1 1

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 0 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 717 738 193 697 698 464 193 504

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 717 738 193 697 698 464 193 504

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 96 99 100 52 99 97 100 98

cM capacity (veh/h) 325 338 846 347 356 597 1378 1059

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 14 188 504 211

Volume Left 12 166 1 20

Volume Right 0 17 82 2

cSH 327 361 1378 1059

Volume to Capacity 0.04 0.52 0.00 0.02

Queue Length 95th (ft) 3 72 0 1

Control Delay (s) 16.5 25.3 0.0 0.9

Lane LOS C D A A

Approach Delay (s) 16.5 25.3 0.0 0.9

Approach LOS C D

Intersection Summary

Average Delay 5.7

Intersection Capacity Utilization 42.2% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

13: 244th St SW & Firdale Ave 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 30 Synchro 7 -  Report

David Evans and Associates, Inc. Page 14

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 5 65 185 460 345 7

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 5 71 201 500 375 8

Pedestrians 2 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1285 381 385

vC1, stage 1 conf vol 381

vC2, stage 2 conf vol 904

vCu, unblocked vol 1285 381 385

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s) 5.4

tF (s) 3.5 3.3 2.2

p0 queue free % 98 89 83

cM capacity (veh/h) 306 665 1172

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 76 701 383

Volume Left 5 201 0

Volume Right 71 0 8

cSH 614 1172 1700

Volume to Capacity 0.12 0.17 0.23

Queue Length 95th (ft) 11 15 0

Control Delay (s) 11.7 4.0 0.0

Lane LOS B A

Approach Delay (s) 11.7 4.0 0.0

Approach LOS B

Intersection Summary

Average Delay 3.2

Intersection Capacity Utilization 67.3% ICU Level of Service C

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

14: 244th St SW & 3rd Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 30 Synchro 7 -  Report

David Evans and Associates, Inc. Page 15

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 2 335 71 55 460 37 163 17 34 15 3 6

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 364 77 60 500 40 177 18 37 16 3 7

Pedestrians 1 1 2

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 542 442 1036 1070 405 1057 1088 522

vC1, stage 1 conf vol 408 408 642 642

vC2, stage 2 conf vol 628 662 416 447

vCu, unblocked vol 542 442 1036 1070 405 1057 1088 522

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s) 6.1 5.5 6.1 5.5

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 95 54 95 94 95 99 99

cM capacity (veh/h) 1025 1117 385 383 645 359 373 554

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 2 441 60 540 233 26

Volume Left 2 0 60 0 177 16

Volume Right 0 77 0 40 37 7

cSH 1025 1700 1117 1700 411 396

Volume to Capacity 0.00 0.26 0.05 0.32 0.57 0.07

Queue Length 95th (ft) 0 0 4 0 85 5

Control Delay (s) 8.5 0.0 8.4 0.0 24.5 14.7

Lane LOS A A C B

Approach Delay (s) 0.0 0.8 24.5 14.7

Approach LOS C B

Intersection Summary

Average Delay 5.1

Intersection Capacity Utilization 55.2% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

15: 244th St SW & Fremont Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 30 Synchro 7 -  Report

David Evans and Associates, Inc. Page 16

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 371 49 128 568 119 316

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 403 53 139 617 129 343

Pedestrians 2 6

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 1

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 1257

pX, platoon unblocked 0.85

vC, conflicting volume 463 1334 436

vC1, stage 1 conf vol 436

vC2, stage 2 conf vol 898

vCu, unblocked vol 463 1305 436

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s) 5.4

tF (s) 2.2 3.5 3.3

p0 queue free % 87 57 44

cM capacity (veh/h) 1093 304 617

Direction, Lane # EB 1 WB 1 WB 2 NB 1

Volume Total 457 139 617 473

Volume Left 0 139 0 129

Volume Right 53 0 0 343

cSH 1700 1093 1700 481

Volume to Capacity 0.27 0.13 0.36 0.98

Queue Length 95th (ft) 0 11 0 320

Control Delay (s) 0.0 8.8 0.0 66.1

Lane LOS A F

Approach Delay (s) 0.0 1.6 66.1

Approach LOS F

Intersection Summary

Average Delay 19.3

Intersection Capacity Utilization 65.7% ICU Level of Service C

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

16: N 175th St & 6th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 30 Synchro 7 -  Report

David Evans and Associates, Inc. Page 17

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 8 31 53 254 81 12

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 9 34 58 276 88 13

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 335 248 197

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 335 248 197

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 99 88 98

cM capacity (veh/h) 1224 735 844

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 42 334 101

Volume Left 9 0 88

Volume Right 0 276 13

cSH 1224 1700 747

Volume to Capacity 0.01 0.20 0.14

Queue Length 95th (ft) 1 0 12

Control Delay (s) 1.7 0.0 10.6

Lane LOS A B

Approach Delay (s) 1.7 0.0 10.6

Approach LOS B

Intersection Summary

Average Delay 2.4

Intersection Capacity Utilization 30.4% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

17: St Luke Pl N & Dayton Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 30 Synchro 7 -  Report
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 27 37 89 377 216 20

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 29 40 97 410 235 22

Pedestrians 4

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 853 246 235

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 853 246 235

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 90 95 93

cM capacity (veh/h) 305 793 1333

Direction, Lane # EB 1 EB 2 NB 1 SB 1

Volume Total 29 40 507 257

Volume Left 29 0 97 0

Volume Right 0 40 0 22

cSH 305 793 1333 1700

Volume to Capacity 0.10 0.05 0.07 0.15

Queue Length 95th (ft) 8 4 6 0

Control Delay (s) 18.1 9.8 2.1 0.0

Lane LOS C A A

Approach Delay (s) 13.3 2.1 0.0

Approach LOS B

Intersection Summary

Average Delay 2.4

Intersection Capacity Utilization 50.7% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

18: N 175th St & Fremont Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 30 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 1 0 159 2 215 0 267 142 55 132 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 11 12 12 12 12 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 0.98 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 0.85 1.00

Flt Protected 1.00 0.95 1.00 1.00 1.00 0.99

Satd. Flow (prot) 1863 1707 1544 1863 1549 1831

Flt Permitted 1.00 0.76 1.00 1.00 1.00 0.60

Satd. Flow (perm) 1863 1361 1544 1863 1549 1116

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 1 0 173 2 234 0 290 154 60 143 1

RTOR Reduction (vph) 0 0 0 0 87 0 0 0 119 0 0 0

Lane Group Flow (vph) 0 1 0 173 149 0 0 290 35 0 204 0

Confl. Peds. (#/hr) 3 1 1 3 6 7 7 6

Confl. Bikes (#/hr) 1 1

Turn Type Perm Perm Perm Perm Perm

Protected Phases 2 2 5 5

Permitted Phases 2 2 5 5 5

Actuated Green, G (s) 44.1 44.1 44.1 15.9 15.9 15.9

Effective Green, g (s) 44.1 44.1 44.1 15.9 15.9 15.9

Actuated g/C Ratio 0.63 0.63 0.63 0.23 0.23 0.23

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1174 857 973 423 352 253

v/s Ratio Prot 0.00 0.10 0.16

v/s Ratio Perm c0.13 0.02 c0.18

v/c Ratio 0.00 0.20 0.15 0.69 0.10 0.81

Uniform Delay, d1 4.8 5.5 5.3 24.8 21.4 25.6

Progression Factor 1.00 0.37 1.22 1.00 1.00 1.33

Incremental Delay, d2 0.0 0.5 0.3 3.7 0.0 14.9

Delay (s) 4.8 2.5 6.8 28.4 21.4 48.9

Level of Service A A A C C D

Approach Delay (s) 4.8 5.0 26.0 48.9

Approach LOS A A C D

Intersection Summary

HCM Average Control Delay 22.3 HCM Level of Service C

HCM Volume to Capacity ratio 0.36

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 52.7% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

19: N 175th St & Meridian Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 30 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 66 793 59 153 1001 314 85 329 229 159 202 28

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 11 12 11 12 11 10 11 12 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 0.91 0.91

Frpb, ped/bikes 1.00 1.00 1.00 0.98 1.00 1.00 0.96 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.96 1.00 1.00 0.85 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 0.99

Satd. Flow (prot) 1770 3377 1770 3231 1711 1739 1473 1610 3198

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 0.99

Satd. Flow (perm) 1770 3377 1770 3231 1711 1739 1473 1610 3198

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 72 862 64 166 1088 341 92 358 249 173 220 30

RTOR Reduction (vph) 0 4 0 0 20 0 0 0 161 0 6 0

Lane Group Flow (vph) 72 922 0 166 1409 0 92 358 88 138 279 0

Confl. Peds. (#/hr) 21 14 14 21 6 13 13 6

Turn Type Prot Prot Split Perm Split

Protected Phases 5 2 1 6 4 4 3 3

Permitted Phases 4

Actuated Green, G (s) 7.0 57.7 16.3 67.0 29.0 29.0 29.0 17.0 17.0

Effective Green, g (s) 7.0 57.7 16.3 67.0 29.0 29.0 29.0 17.0 17.0

Actuated g/C Ratio 0.05 0.41 0.12 0.48 0.21 0.21 0.21 0.12 0.12

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 89 1392 206 1546 354 360 305 196 388

v/s Ratio Prot 0.04 c0.27 0.09 c0.44 0.05 c0.21 0.09 c0.09

v/s Ratio Perm 0.06

v/c Ratio 0.81 0.66 0.81 0.91 0.26 0.99 0.29 0.70 0.72

Uniform Delay, d1 65.8 33.3 60.3 33.8 46.5 55.4 46.8 59.1 59.2

Progression Factor 0.74 0.60 0.99 0.49 1.00 1.00 1.00 0.88 0.89

Incremental Delay, d2 36.7 2.4 2.0 1.1 0.1 45.6 0.2 8.3 4.8

Delay (s) 85.6 22.3 61.9 17.5 46.7 101.1 47.0 60.5 57.2

Level of Service F C E B D F D E E

Approach Delay (s) 26.8 22.1 74.6 58.3

Approach LOS C C E E

Intersection Summary

HCM Average Control Delay 37.4 HCM Level of Service D

HCM Volume to Capacity ratio 0.87

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 86.0% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 57 30 18 14 29 11 26 494 6 7 261 21

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 62 33 20 15 32 12 28 537 7 8 284 23

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 114 59 572 314

Volume Left (vph) 62 15 28 8

Volume Right (vph) 20 12 7 23

Hadj (s) 0.04 -0.04 0.04 0.00

Departure Headway (s) 6.3 6.4 5.0 5.2

Degree Utilization, x 0.20 0.10 0.79 0.46

Capacity (veh/h) 518 498 712 657

Control Delay (s) 10.8 10.1 23.6 12.5

Approach Delay (s) 10.8 10.1 23.6 12.5

Approach LOS B B C B

Intersection Summary

Delay 18.2

HCM Level of Service C

Intersection Capacity Utilization 56.9% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

21: N Innis Arden Wy & Greenwood Ave N 3/29/2016
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 38 208 279 279 96 26

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 41 226 303 303 104 28

Pedestrians 1 12

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1041 119 134

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1041 119 134

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 79 76 79

cM capacity (veh/h) 199 931 1450

Direction, Lane # EB 1 EB 2 NB 1 SB 1

Volume Total 41 226 607 133

Volume Left 41 0 303 0

Volume Right 0 226 0 28

cSH 199 931 1450 1700

Volume to Capacity 0.21 0.24 0.21 0.08

Queue Length 95th (ft) 19 24 20 0

Control Delay (s) 27.7 10.1 5.1 0.0

Lane LOS D B A

Approach Delay (s) 12.8 5.1 0.0

Approach LOS B

Intersection Summary

Average Delay 6.5

Intersection Capacity Utilization 50.3% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 25 36 3 22 38 171 8 362 33 156 145 17

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 27 39 3 24 41 186 9 393 36 170 158 18

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 70 65 186 438 346

Volume Left (vph) 27 24 0 9 170

Volume Right (vph) 3 0 186 36 18

Hadj (s) 0.08 0.22 -0.67 -0.01 0.10

Departure Headway (s) 6.9 7.0 6.1 5.5 5.7

Degree Utilization, x 0.13 0.13 0.32 0.66 0.55

Capacity (veh/h) 428 464 531 632 601

Control Delay (s) 10.9 9.8 10.7 18.6 15.4

Approach Delay (s) 10.9 10.5 18.6 15.4

Approach LOS B B C C

Intersection Summary

Delay 15.3

HCM Level of Service C

Intersection Capacity Utilization 59.4% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 22 165 2 23 146 63 9 479 54 54 247 17

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 11 11 11 12 11 11 12 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.98 1.00 1.00

Flpb, ped/bikes 0.99 1.00 0.97 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.96 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1755 1858 1653 1703 1767 1801 1507 1768 1781

Flt Permitted 0.47 1.00 0.58 1.00 0.58 1.00 1.00 0.43 1.00

Satd. Flow (perm) 867 1858 1006 1703 1087 1801 1507 792 1781

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 24 179 2 25 159 68 10 521 59 59 268 18

RTOR Reduction (vph) 0 1 0 0 25 0 0 0 20 0 3 0

Lane Group Flow (vph) 24 180 0 25 202 0 10 521 39 59 283 0

Confl. Peds. (#/hr) 6 22 22 6 1 2 2 1

Confl. Bikes (#/hr) 2 2

Turn Type Perm Perm Perm Perm Perm

Protected Phases 4 4 2 2

Permitted Phases 4 4 2 2 2

Actuated Green, G (s) 13.3 13.3 13.3 13.3 46.7 46.7 46.7 46.7 46.7

Effective Green, g (s) 13.3 13.3 13.3 13.3 46.7 46.7 46.7 46.7 46.7

Actuated g/C Ratio 0.19 0.19 0.19 0.19 0.67 0.67 0.67 0.67 0.67

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 165 353 191 324 725 1202 1005 528 1188

v/s Ratio Prot 0.10 c0.12 c0.29 0.16

v/s Ratio Perm 0.03 0.02 0.01 0.03 0.07

v/c Ratio 0.15 0.51 0.13 0.62 0.01 0.43 0.04 0.11 0.24

Uniform Delay, d1 23.6 25.4 23.5 26.0 3.9 5.5 4.0 4.2 4.6

Progression Factor 1.00 1.00 1.17 1.29 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.5 0.1 2.5 0.0 1.1 0.1 0.4 0.5

Delay (s) 23.8 25.9 27.7 36.1 3.9 6.6 4.1 4.6 5.1

Level of Service C C C D A A A A A

Approach Delay (s) 25.7 35.3 6.3 5.0

Approach LOS C D A A

Intersection Summary

HCM Average Control Delay 14.1 HCM Level of Service B

HCM Volume to Capacity ratio 0.48

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 61.0% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 1 238 35 157 185 36 41 17 668 25 306 71

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00 1.00 0.95 0.95 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.86 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 1676 1400 1513 1586 1393 1589 1365 1354 1593 3185 1392

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.53 1.00 1.00 0.43 1.00 1.00

Satd. Flow (perm) 1593 1676 1400 1513 1586 1393 895 1365 1354 725 3185 1392

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 1 259 38 171 201 39 45 18 726 27 333 77

RTOR Reduction (vph) 0 0 14 0 0 0 0 168 175 0 0 36

Lane Group Flow (vph) 1 259 24 154 218 39 45 206 195 27 333 41

Confl. Peds. (#/hr) 5 3 3 5 1 1

Turn Type Split Perm Split Free Perm Prot Perm Perm

Protected Phases 8 8 7 7 2 2 6

Permitted Phases 8 Free 2 6 6

Actuated Green, G (s) 27.5 27.5 27.5 23.7 23.7 140.0 73.8 73.8 73.8 73.8 73.8 73.8

Effective Green, g (s) 27.5 27.5 27.5 23.7 23.7 140.0 73.8 73.8 73.8 73.8 73.8 73.8

Actuated g/C Ratio 0.20 0.20 0.20 0.17 0.17 1.00 0.53 0.53 0.53 0.53 0.53 0.53

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.5 3.5 3.5 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 313 329 275 256 268 1393 472 720 714 382 1679 734

v/s Ratio Prot 0.00 c0.15 0.10 c0.14 c0.15 0.14 0.10

v/s Ratio Perm 0.02 0.03 0.05 0.04 0.03

v/c Ratio 0.00 0.79 0.09 0.60 0.81 0.03 0.10 0.29 0.27 0.07 0.20 0.06

Uniform Delay, d1 45.2 53.5 46.0 53.8 56.0 0.0 16.5 18.4 18.3 16.3 17.5 16.1

Progression Factor 1.00 1.00 1.00 0.38 0.39 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 12.1 0.2 2.4 14.6 0.0 0.4 1.0 0.9 0.4 0.3 0.1

Delay (s) 45.2 65.5 46.1 22.8 36.5 0.0 16.9 19.4 19.2 16.6 17.7 16.3

Level of Service D E D C D A B B B B B B

Approach Delay (s) 63.0 27.9 19.2 17.4

Approach LOS E C B B

Intersection Summary

HCM Average Control Delay 27.4 HCM Level of Service C

HCM Volume to Capacity ratio 0.50

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 64.2% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 364 130 5 235 100 93 6 1016 205 133 636 206

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.98 1.00 0.99 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.97 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1769 1850 1743 1863 1556 1769 3425 1770 3385

Flt Permitted 0.36 1.00 0.66 1.00 1.00 0.28 1.00 0.08 1.00

Satd. Flow (perm) 663 1850 1218 1863 1556 521 3425 151 3385

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 396 141 5 255 109 101 7 1104 223 145 691 224

RTOR Reduction (vph) 0 1 0 0 0 92 0 11 0 0 20 0

Lane Group Flow (vph) 396 145 0 255 109 9 7 1316 0 145 895 0

Confl. Peds. (#/hr) 1 11 11 1 2 12 12 2

Confl. Bikes (#/hr) 2 1 1

Turn Type pm+pt pm+pt Perm pm+pt pm+pt

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 8 2 6

Actuated Green, G (s) 46.9 23.1 32.8 13.0 13.0 70.4 69.6 85.1 80.3

Effective Green, g (s) 46.9 23.1 32.8 13.0 13.0 70.4 69.6 85.1 80.3

Actuated g/C Ratio 0.33 0.17 0.23 0.09 0.09 0.50 0.50 0.61 0.57

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 458 305 360 173 144 269 1703 225 1942

v/s Ratio Prot c0.18 0.08 0.10 0.06 0.00 c0.38 c0.05 0.26

v/s Ratio Perm c0.10 0.07 0.01 0.01 0.34

v/c Ratio 0.86 0.48 0.71 0.63 0.07 0.03 0.77 0.64 0.46

Uniform Delay, d1 40.2 53.0 48.1 61.2 58.0 17.6 28.7 23.1 17.3

Progression Factor 1.00 1.00 0.32 0.49 1.24 1.00 1.00 1.00 1.00

Incremental Delay, d2 15.5 1.2 4.7 5.5 0.1 0.0 3.5 6.2 0.8

Delay (s) 55.8 54.1 20.0 35.6 72.1 17.6 32.2 29.3 18.1

Level of Service E D C D E B C C B

Approach Delay (s) 55.3 35.0 32.1 19.6

Approach LOS E C C B

Intersection Summary

HCM Average Control Delay 32.3 HCM Level of Service C

HCM Volume to Capacity ratio 0.79

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 81.2% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 363 823 112 5 775 303 341 499 500 27 40 90

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.1 5.5 5.5 5.5 5.1 5.1 5.5 5.1 5.1 5.5

Lane Util. Factor 1.00 0.95 1.00 0.95 0.91 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.96 0.99 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 0.96 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 1.00 0.95 0.99 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3539 1520 3371 1610 3370 1583 1770 1863 1583

Flt Permitted 0.08 1.00 1.00 0.95 0.95 0.99 1.00 0.95 1.00 1.00

Satd. Flow (perm) 142 3539 1520 3207 1610 3370 1583 1770 1863 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 395 895 122 5 842 329 371 542 543 29 43 98

RTOR Reduction (vph) 0 0 33 0 30 0 0 0 195 0 0 58

Lane Group Flow (vph) 395 895 89 0 1146 0 297 616 348 29 43 40

Confl. Peds. (#/hr) 6 8 8 6

Confl. Bikes (#/hr) 1

Turn Type pm+pt Perm Perm Split custom Split custom

Protected Phases 5 2 6 4 4 3 3

Permitted Phases 2 2 6 2 6

Actuated Green, G (s) 84.3 84.3 84.3 53.9 27.9 27.9 84.3 3.7 3.7 53.9

Effective Green, g (s) 84.3 84.3 84.3 53.9 27.9 27.9 84.3 3.7 3.7 53.9

Actuated g/C Ratio 0.64 0.64 0.64 0.41 0.21 0.21 0.64 0.03 0.03 0.41

Clearance Time (s) 5.1 5.5 5.5 5.5 5.1 5.1 5.5 5.1 5.1 5.5

Vehicle Extension (s) 3.0 3.5 3.5 3.5 3.0 3.0 3.5 3.0 3.0 3.5

Lane Grp Cap (vph) 404 2267 974 1314 341 714 1014 50 52 648

v/s Ratio Prot c0.19 0.25 c0.18 0.18 0.02 c0.02

v/s Ratio Perm c0.44 0.06 0.36 0.22 0.03

v/c Ratio 0.98 0.39 0.09 0.87 0.87 0.86 0.34 0.58 0.83 0.06

Uniform Delay, d1 41.7 11.4 9.0 35.7 50.1 50.0 10.9 63.2 63.6 23.5

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 38.5 0.1 0.0 6.8 20.8 10.5 0.2 15.3 64.4 0.0

Delay (s) 80.2 11.5 9.1 42.5 70.9 60.5 11.1 78.5 128.1 23.6

Level of Service F B A D E E B E F C

Approach Delay (s) 30.5 42.5 44.2 59.4

Approach LOS C D D E

Intersection Summary

HCM Average Control Delay 39.7 HCM Level of Service D

HCM Volume to Capacity ratio 0.92

Actuated Cycle Length (s) 131.6 Sum of lost time (s) 15.3

Intersection Capacity Utilization 90.0% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Sign Control Stop Stop Stop

Volume (vph) 3 55 70 45 32 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 3 60 76 49 35 1

Direction, Lane # EB 1 NB 1 SB 1

Volume Total (vph) 63 125 36

Volume Left (vph) 3 76 0

Volume Right (vph) 60 0 1

Hadj (s) -0.52 0.16 0.02

Departure Headway (s) 3.7 4.2 4.2

Degree Utilization, x 0.07 0.15 0.04

Capacity (veh/h) 922 831 842

Control Delay (s) 7.0 7.9 7.3

Approach Delay (s) 7.0 7.9 7.3

Approach LOS A A A

Intersection Summary

Delay 7.6

HCM Level of Service A

Intersection Capacity Utilization 23.1% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

28: 238th St SW & 114th Ave W 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 30 Synchro 7 -  Report

David Evans and Associates, Inc. Page 29

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 4 4 0 1 7 60 0 24 0 59 37 10

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 4 4 0 1 8 65 0 26 0 64 40 11

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 9 74 26 115

Volume Left (vph) 4 1 0 64

Volume Right (vph) 0 65 0 11

Hadj (s) 0.13 -0.49 0.03 0.09

Departure Headway (s) 4.4 3.7 4.2 4.2

Degree Utilization, x 0.01 0.08 0.03 0.13

Capacity (veh/h) 781 927 823 841

Control Delay (s) 7.5 7.0 7.3 7.8

Approach Delay (s) 7.5 7.0 7.3 7.8

Approach LOS A A A A

Intersection Summary

Delay 7.5

HCM Level of Service A

Intersection Capacity Utilization 24.8% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 0 3 8 0 41 2 100 10 26 66 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 0 3 9 0 45 2 109 11 28 72 0

Pedestrians 1 1

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 292 252 73 251 247 115 72 120

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 292 252 73 251 247 115 72 120

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 100 100 99 100 95 100 98

cM capacity (veh/h) 618 638 988 688 642 937 1528 1468

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 4 53 122 100

Volume Left 1 9 2 28

Volume Right 3 45 11 0

cSH 860 884 1528 1468

Volume to Capacity 0.01 0.06 0.00 0.02

Queue Length 95th (ft) 0 5 0 1

Control Delay (s) 9.2 9.3 0.1 2.2

Lane LOS A A A A

Approach Delay (s) 9.2 9.3 0.1 2.2

Approach LOS A A

Intersection Summary

Average Delay 2.8

Intersection Capacity Utilization 22.2% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 326 15 7 19 4 14 58 427 17 14 297 160

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 5.0 5.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 0.99 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.95 1.00 0.99 1.00 0.95

Flt Protected 0.96 0.97 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1769 1714 1756 3515 1770 3326

Flt Permitted 0.73 0.79 0.47 1.00 0.95 1.00

Satd. Flow (perm) 1353 1395 869 3515 1770 3326

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 354 16 8 21 4 15 63 464 18 15 323 174

RTOR Reduction (vph) 0 1 0 0 10 0 0 2 0 0 37 0

Lane Group Flow (vph) 0 377 0 0 30 0 63 480 0 15 460 0

Confl. Peds. (#/hr) 1 3 3 1 3 2 2 3

Confl. Bikes (#/hr) 1

Turn Type Perm Perm Perm Prot

Protected Phases 8 8 6 5 5 6

Permitted Phases 8 8 6

Actuated Green, G (s) 49.5 49.5 64.2 64.2 13.3 81.5

Effective Green, g (s) 49.5 49.5 64.2 64.2 13.3 81.5

Actuated g/C Ratio 0.35 0.35 0.46 0.46 0.10 0.58

Clearance Time (s) 4.0 4.0 5.0 5.0 4.0

Vehicle Extension (s) 3.5 3.5 2.5 2.5 2.0

Lane Grp Cap (vph) 478 493 398 1612 168 1936

v/s Ratio Prot c0.14 0.01 c0.14

v/s Ratio Perm c0.28 0.02 0.07

v/c Ratio 0.79 0.06 0.16 0.30 0.09 0.24

Uniform Delay, d1 40.6 29.9 22.1 23.8 57.8 14.2

Progression Factor 1.00 1.00 0.74 0.73 1.69 0.17

Incremental Delay, d2 8.7 0.1 0.8 0.5 0.1 0.0

Delay (s) 49.3 30.0 17.2 17.8 97.7 2.5

Level of Service D C B B F A

Approach Delay (s) 49.3 30.0 17.7 5.3

Approach LOS D C B A

Intersection Summary

HCM Average Control Delay 21.8 HCM Level of Service C

HCM Volume to Capacity ratio 0.49

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 13.0

Intersection Capacity Utilization 54.4% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 3 5 105 5 7 9 119 74 8 50 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 3 5 114 5 8 10 129 80 9 54 0

Pedestrians 2 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 131

pX, platoon unblocked 0.97 0.97 0.97 0.97 0.97 0.97

vC, conflicting volume 273 301 56 270 261 172 54 210

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 235 264 56 231 222 130 54 169

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 99 99 83 99 99 99 99

cM capacity (veh/h) 680 614 1008 687 648 890 1551 1365

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 9 127 220 63

Volume Left 0 114 10 9

Volume Right 5 8 80 0

cSH 813 695 1551 1365

Volume to Capacity 0.01 0.18 0.01 0.01

Queue Length 95th (ft) 1 17 0 0

Control Delay (s) 9.5 11.3 0.4 1.1

Lane LOS A B A A

Approach Delay (s) 9.5 11.3 0.4 1.1

Approach LOS A B

Intersection Summary

Average Delay 4.0

Intersection Capacity Utilization 32.2% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 15 3 7 25 18 18 17 92 12 28 91 49

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 16 3 8 27 20 20 18 100 13 30 99 53

Pedestrians 4 3 1

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 363 343 131 343 364 110 156 116

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 363 343 131 343 364 110 156 116

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 97 99 99 95 96 98 99 98

cM capacity (veh/h) 546 556 915 583 542 942 1419 1469

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 27 66 132 183

Volume Left 16 27 18 30

Volume Right 8 20 13 53

cSH 617 641 1419 1469

Volume to Capacity 0.04 0.10 0.01 0.02

Queue Length 95th (ft) 3 9 1 2

Control Delay (s) 11.1 11.3 1.2 1.4

Lane LOS B B A A

Approach Delay (s) 11.1 11.3 1.2 1.4

Approach LOS B B

Intersection Summary

Average Delay 3.6

Intersection Capacity Utilization 23.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 132 729 4 4 1013 98 4 1 1 44 1 135

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.6 4.6 4.6 4.6 5.5 5.5 5.5

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.99 0.98 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.97 0.95 1.00

Satd. Flow (prot) 1769 3536 1768 3484 1759 1770 1561

Flt Permitted 0.16 1.00 0.30 1.00 0.90 0.75 1.00

Satd. Flow (perm) 293 3536 551 3484 1634 1404 1561

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 143 792 4 4 1101 107 4 1 1 48 1 147

RTOR Reduction (vph) 0 0 0 0 8 0 0 1 0 0 97 0

Lane Group Flow (vph) 143 796 0 4 1200 0 0 5 0 48 51 0

Confl. Peds. (#/hr) 2 1 1 2 2 2

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 82.5 82.5 82.5 82.5 47.4 47.4 47.4

Effective Green, g (s) 82.5 82.5 82.5 82.5 47.4 47.4 47.4

Actuated g/C Ratio 0.59 0.59 0.59 0.59 0.34 0.34 0.34

Clearance Time (s) 4.6 4.6 4.6 4.6 5.5 5.5 5.5

Vehicle Extension (s) 3.5 3.5 3.5 3.5 4.0 4.0 4.0

Lane Grp Cap (vph) 173 2084 325 2053 553 475 529

v/s Ratio Prot 0.22 0.34 0.03

v/s Ratio Perm c0.49 0.01 0.00 c0.03

v/c Ratio 0.83 0.38 0.01 0.58 0.01 0.10 0.10

Uniform Delay, d1 23.0 15.2 11.9 18.0 30.7 31.7 31.7

Progression Factor 1.23 1.01 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 16.4 0.1 0.0 0.5 0.0 0.4 0.4

Delay (s) 44.9 15.4 11.9 18.5 30.8 32.1 32.0

Level of Service D B B B C C C

Approach Delay (s) 19.9 18.4 30.8 32.0

Approach LOS B B C C

Intersection Summary

HCM Average Control Delay 20.2 HCM Level of Service C

HCM Volume to Capacity ratio 0.56

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.1

Intersection Capacity Utilization 70.7% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 73 572 188 132 731 234 205 489 109 181 332 46

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.96 1.00 0.96 1.00 0.97 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 3394 1770 3392 1770 3431 1770 3466

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1770 3394 1770 3392 1770 3431 1770 3466

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 79 622 204 143 795 254 223 532 118 197 361 50

RTOR Reduction (vph) 0 45 0 0 43 0 0 27 0 0 16 0

Lane Group Flow (vph) 79 781 0 143 1006 0 223 623 0 197 395 0

Confl. Peds. (#/hr) 8 4 4 8 6 5 5 6

Turn Type Prot Prot Prot Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases

Actuated Green, G (s) 3.7 19.3 7.6 23.2 10.1 17.3 9.8 17.0

Effective Green, g (s) 3.7 19.3 7.6 23.2 10.1 17.3 9.8 17.0

Actuated g/C Ratio 0.05 0.28 0.11 0.33 0.14 0.25 0.14 0.24

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 94 936 192 1124 255 848 248 842

v/s Ratio Prot 0.04 0.23 c0.08 c0.30 c0.13 c0.18 0.11 0.11

v/s Ratio Perm

v/c Ratio 0.84 0.83 0.74 0.90 0.87 0.73 0.79 0.47

Uniform Delay, d1 32.9 23.8 30.3 22.2 29.3 24.2 29.1 22.6

Progression Factor 1.00 1.00 1.55 0.89 1.12 0.91 1.00 1.00

Incremental Delay, d2 45.8 6.5 13.4 8.7 26.5 5.6 15.9 1.9

Delay (s) 78.7 30.3 60.5 28.5 59.5 27.7 45.1 24.5

Level of Service E C E C E C D C

Approach Delay (s) 34.6 32.3 35.8 31.2

Approach LOS C C D C

Intersection Summary

HCM Average Control Delay 33.6 HCM Level of Service C

HCM Volume to Capacity ratio 0.80

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 72.4% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 0 0 806 0 0 0 0 0 651 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3

Lane Util. Factor 0.95 0.95

Frt 1.00 1.00

Flt Protected 1.00 1.00

Satd. Flow (prot) 3539 3539

Flt Permitted 1.00 1.00

Satd. Flow (perm) 3539 3539

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 0 0 0 876 0 0 0 0 0 708 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 0 0 0 876 0 0 0 0 0 708 0

Turn Type

Protected Phases 6 4

Permitted Phases

Actuated Green, G (s) 92.1 37.3

Effective Green, g (s) 92.1 37.3

Actuated g/C Ratio 0.66 0.27

Clearance Time (s) 5.3 5.3

Vehicle Extension (s) 5.0 5.0

Lane Grp Cap (vph) 2328 943

v/s Ratio Prot c0.25 c0.20

v/s Ratio Perm

v/c Ratio 0.38 0.75

Uniform Delay, d1 10.9 47.1

Progression Factor 0.81 1.00

Incremental Delay, d2 0.4 4.1

Delay (s) 9.2 51.1

Level of Service A D

Approach Delay (s) 0.0 9.2 0.0 51.1

Approach LOS A A A D

Intersection Summary

HCM Average Control Delay 27.9 HCM Level of Service C

HCM Volume to Capacity ratio 0.48

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.6

Intersection Capacity Utilization 36.9% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 0 772 0 0 647 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3

Lane Util. Factor 0.95 0.97

Frt 1.00 1.00

Flt Protected 1.00 0.95

Satd. Flow (prot) 3539 3433

Flt Permitted 1.00 0.95

Satd. Flow (perm) 3539 3433

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 839 0 0 703 0

RTOR Reduction (vph) 0 0 0 0 206 0

Lane Group Flow (vph) 0 839 0 0 497 0

Turn Type

Protected Phases 2 4

Permitted Phases

Actuated Green, G (s) 100.5 28.9

Effective Green, g (s) 100.5 28.9

Actuated g/C Ratio 0.72 0.21

Clearance Time (s) 5.3 5.3

Vehicle Extension (s) 5.0 5.0

Lane Grp Cap (vph) 2540 709

v/s Ratio Prot c0.24 c0.14

v/s Ratio Perm

v/c Ratio 0.33 0.70

Uniform Delay, d1 7.3 51.5

Progression Factor 1.78 0.05

Incremental Delay, d2 0.3 3.5

Delay (s) 13.3 6.2

Level of Service B A

Approach Delay (s) 13.3 0.0 6.2

Approach LOS B A A

Intersection Summary

HCM Average Control Delay 10.1 HCM Level of Service B

HCM Volume to Capacity ratio 0.41

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.6

Intersection Capacity Utilization 49.1% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 60 1486 71 156 1829 150 119 185 191 122 94 46

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.6 5.3 4.6 5.3 4.6 5.0 5.0 4.6 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3515 1770 3492 1770 1803 1553 1770 1863 1558

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3515 1770 3492 1770 1803 1553 1770 1863 1558

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 65 1615 77 170 1988 163 129 201 208 133 102 50

RTOR Reduction (vph) 0 2 0 0 4 0 0 0 101 0 0 42

Lane Group Flow (vph) 65 1690 0 170 2147 0 129 201 107 133 102 8

Confl. Peds. (#/hr) 2 3 3 2

Confl. Bikes (#/hr) 7 3 1

Bus Blockages (#/hr) 0 0 0 0 0 0 0 8 0 0 0 0

Turn Type Prot Prot Prot Perm Prot Perm

Protected Phases 5 2 1 6 3 8 7 4

Permitted Phases 8 4

Actuated Green, G (s) 12.3 67.1 20.3 75.1 11.4 23.7 23.7 9.4 21.7 21.7

Effective Green, g (s) 12.3 67.1 20.3 75.1 11.4 23.7 23.7 9.4 21.7 21.7

Actuated g/C Ratio 0.09 0.48 0.15 0.54 0.08 0.17 0.17 0.07 0.15 0.15

Clearance Time (s) 4.6 5.3 4.6 5.3 4.6 5.0 5.0 4.6 5.0 5.0

Vehicle Extension (s) 2.5 5.0 2.5 5.0 2.5 5.0 5.0 3.0 5.0 5.0

Lane Grp Cap (vph) 156 1685 257 1873 144 305 263 119 289 241

v/s Ratio Prot 0.04 0.48 c0.10 c0.61 0.07 c0.11 c0.08 0.05

v/s Ratio Perm 0.07 0.00

v/c Ratio 0.42 1.00 0.66 1.15 0.90 0.66 0.41 1.12 0.35 0.03

Uniform Delay, d1 60.5 36.5 56.6 32.5 63.7 54.4 51.9 65.3 52.9 50.2

Progression Factor 1.20 0.49 1.14 0.85 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.3 22.1 5.3 72.2 45.1 6.8 2.2 117.6 1.6 0.1

Delay (s) 73.7 39.9 70.1 99.7 108.8 61.1 54.1 182.9 54.4 50.3

Level of Service E D E F F E D F D D

Approach Delay (s) 41.1 97.5 69.8 113.7

Approach LOS D F E F

Intersection Summary

HCM Average Control Delay 75.2 HCM Level of Service E

HCM Volume to Capacity ratio 0.97

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 14.5

Intersection Capacity Utilization 93.3% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 0 1492 1410 0 489 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3 5.0

Lane Util. Factor 0.95 0.95 0.97

Frt 1.00 1.00 1.00

Flt Protected 1.00 1.00 0.95

Satd. Flow (prot) 3539 3539 3433

Flt Permitted 1.00 1.00 0.95

Satd. Flow (perm) 3539 3539 3433

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 1622 1533 0 532 0

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 0 1622 1533 0 532 0

Turn Type

Protected Phases 2 6 4

Permitted Phases

Actuated Green, G (s) 102.8 102.8 26.9

Effective Green, g (s) 102.8 102.8 26.9

Actuated g/C Ratio 0.73 0.73 0.19

Clearance Time (s) 5.3 5.3 5.0

Vehicle Extension (s) 5.0 3.0 3.0

Lane Grp Cap (vph) 2599 2599 660

v/s Ratio Prot c0.46 0.43 c0.15

v/s Ratio Perm

v/c Ratio 0.62 0.59 0.81

Uniform Delay, d1 9.1 8.7 54.1

Progression Factor 0.22 1.00 1.00

Incremental Delay, d2 0.4 1.0 7.1

Delay (s) 2.3 9.7 61.2

Level of Service A A E

Approach Delay (s) 2.3 9.7 61.2

Approach LOS A A E

Intersection Summary

HCM Average Control Delay 13.9 HCM Level of Service B

HCM Volume to Capacity ratio 0.66

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.3

Intersection Capacity Utilization 63.8% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 36 38 61 1564 1274 60

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 39 41 66 1700 1385 65

Pedestrians 2

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 2369 694 1452

vC1, stage 1 conf vol 1387

vC2, stage 2 conf vol 983

vCu, unblocked vol 2369 694 1452

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s) 5.8

tF (s) 3.5 3.3 2.2

p0 queue free % 75 89 86

cM capacity (veh/h) 156 384 461

Direction, Lane # EB 1 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3

Volume Total 80 66 850 850 692 692 65

Volume Left 39 66 0 0 0 0 0

Volume Right 41 0 0 0 0 0 65

cSH 224 461 1700 1700 1700 1700 1700

Volume to Capacity 0.36 0.14 0.50 0.50 0.41 0.41 0.04

Queue Length 95th (ft) 39 12 0 0 0 0 0

Control Delay (s) 29.8 14.1 0.0 0.0 0.0 0.0 0.0

Lane LOS D B

Approach Delay (s) 29.8 0.5 0.0

Approach LOS D

Intersection Summary

Average Delay 1.0

Intersection Capacity Utilization 54.2% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 234 292 78 182 375 382 47 1216 137 228 866 231

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 11 11 11 11 11 11 13 15 11 13

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.98 1.00 1.00 0.96 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3408 1711 3421 1498 1711 3421 1566 1947 3421 1588

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3408 1711 3421 1498 1711 3421 1566 1947 3421 1588

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 254 317 85 198 408 415 51 1322 149 248 941 251

RTOR Reduction (vph) 0 17 0 0 0 150 0 0 90 0 0 88

Lane Group Flow (vph) 254 385 0 198 408 265 51 1322 59 248 941 163

Confl. Peds. (#/hr) 6 10 10 6 10 21 21 10

Turn Type Prot Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 20.0 28.9 17.0 25.9 25.9 6.9 55.1 55.1 17.0 65.2 65.2

Effective Green, g (s) 20.0 28.9 17.0 25.9 25.9 6.9 55.1 55.1 17.0 65.2 65.2

Actuated g/C Ratio 0.14 0.21 0.12 0.18 0.18 0.05 0.39 0.39 0.12 0.47 0.47

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 3.0 2.0 2.0 2.5 3.5 3.5 2.5 3.5 3.5

Lane Grp Cap (vph) 253 704 208 633 277 84 1346 616 236 1593 740

v/s Ratio Prot c0.14 c0.11 0.12 0.12 0.03 c0.39 c0.13 0.28

v/s Ratio Perm c0.18 0.04 0.10

v/c Ratio 1.00 0.55 0.95 0.64 0.96 0.61 0.98 0.10 1.05 0.59 0.22

Uniform Delay, d1 60.0 49.7 61.1 52.8 56.5 65.2 42.0 26.7 61.5 27.6 22.3

Progression Factor 0.90 0.92 1.06 0.83 0.69 1.17 0.65 0.64 1.00 1.00 1.00

Incremental Delay, d2 57.6 0.5 48.4 1.7 41.5 6.0 15.0 0.2 72.6 1.6 0.7

Delay (s) 111.4 46.1 112.9 45.3 80.3 82.4 42.2 17.4 134.1 29.2 23.0

Level of Service F D F D F F D B F C C

Approach Delay (s) 71.3 72.6 41.2 46.2

Approach LOS E E D D

Intersection Summary

HCM Average Control Delay 53.9 HCM Level of Service D

HCM Volume to Capacity ratio 1.05

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 28.0

Intersection Capacity Utilization 90.1% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL2 EBL EBT EBR WBL WBT WBR WBR2 NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 1 182 399 346 149 329 62 95 398 37 1236 107

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00

Frt 1.00 1.00 0.85 1.00 0.95 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 3185 1425 1593 3031 1593 3185 1425

Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1593 3185 1425 1593 3031 1593 3185 1425

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 1 198 434 376 162 358 67 103 433 40 1343 116

RTOR Reduction (vph) 0 0 0 303 0 15 0 0 0 0 0 60

Lane Group Flow (vph) 0 199 434 73 162 513 0 0 0 473 1343 56

Turn Type Prot Prot Perm Prot Prot Prot Perm

Protected Phases 7 7 4 3 8 5 5 2

Permitted Phases 4 2

Actuated Green, G (s) 14.0 27.1 27.1 14.0 27.1 36.0 67.9 67.9

Effective Green, g (s) 14.0 27.1 27.1 14.0 27.1 36.0 67.9 67.9

Actuated g/C Ratio 0.10 0.19 0.19 0.10 0.19 0.26 0.49 0.49

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 2.0 6.0 6.0

Lane Grp Cap (vph) 159 617 276 159 587 410 1545 691

v/s Ratio Prot c0.12 0.14 0.10 c0.17 c0.30 0.42

v/s Ratio Perm 0.05 0.04

v/c Ratio 1.25 0.70 0.26 1.02 0.87 1.15 0.87 0.08

Uniform Delay, d1 63.0 52.7 48.0 63.0 54.8 52.0 32.1 19.3

Progression Factor 0.93 0.99 3.07 0.90 0.86 0.74 0.88 0.87

Incremental Delay, d2 153.4 3.5 0.5 75.6 13.3 72.0 0.7 0.0

Delay (s) 211.7 55.8 147.7 132.4 60.2 110.7 29.0 16.8

Level of Service F E F F E F C B

Approach Delay (s) 120.8 77.1 48.2

Approach LOS F E D

Intersection Summary

HCM Average Control Delay 74.5 HCM Level of Service E

HCM Volume to Capacity ratio 1.05

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 22.0

Intersection Capacity Utilization 98.5% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBL SBT SBR SBR2 SER2

Lane Configurations

Volume (vph) 85 862 76 18 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00

Frt 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00

Satd. Flow (prot) 1593 3185 1425

Flt Permitted 0.95 1.00 1.00

Satd. Flow (perm) 1593 3185 1425

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 92 937 83 20 0

RTOR Reduction (vph) 0 0 6 0 0

Lane Group Flow (vph) 92 937 97 0 0

Turn Type Prot Prot custom

Protected Phases 1 6 6

Permitted Phases 4

Actuated Green, G (s) 9.0 40.9 40.9

Effective Green, g (s) 9.0 40.9 40.9

Actuated g/C Ratio 0.06 0.29 0.29

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 4.0 4.0

Lane Grp Cap (vph) 102 930 416

v/s Ratio Prot 0.06 c0.29 0.07

v/s Ratio Perm

v/c Ratio 0.90 1.01 0.23

Uniform Delay, d1 65.1 49.5 37.6

Progression Factor 0.97 0.93 0.90

Incremental Delay, d2 56.0 30.7 1.2

Delay (s) 118.8 76.6 35.1

Level of Service F E D

Approach Delay (s) 76.3

Approach LOS E

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 49 188 29 300 345 439 42 1401 374 269 987 21

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 6.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 0.97 0.95 1.00 1.00 0.95 1.00 0.97 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.97 1.00 1.00 0.96 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 3000 3090 3079 1383 1593 3079 1374 3090 3079 1383

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1593 3000 3090 3079 1383 1593 3079 1374 3090 3079 1383

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 53 204 32 326 375 477 46 1523 407 292 1073 23

RTOR Reduction (vph) 0 9 0 0 0 64 0 0 93 0 0 12

Lane Group Flow (vph) 53 227 0 326 375 413 46 1523 314 292 1073 11

Confl. Peds. (#/hr) 14 20 20 14 10 21 21 10

Turn Type Prot Prot Perm Prot pm+ov Prot Perm

Protected Phases 7 4 3 8 5 2 3 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 6.0 31.0 12.0 37.0 37.0 6.5 64.0 76.0 11.0 68.5 68.5

Effective Green, g (s) 6.0 31.0 12.0 37.0 37.0 6.5 64.0 76.0 11.0 68.5 68.5

Actuated g/C Ratio 0.04 0.22 0.09 0.26 0.26 0.05 0.46 0.54 0.08 0.49 0.49

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 6.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.5 3.5 3.5 1.5 4.0 3.5 1.5 4.0 4.0

Lane Grp Cap (vph) 68 664 265 814 366 74 1408 746 243 1507 677

v/s Ratio Prot 0.03 0.08 c0.11 0.12 0.03 c0.49 0.04 c0.09 c0.35

v/s Ratio Perm c0.30 0.19 0.01

v/c Ratio 0.78 0.34 1.23 0.46 1.13 0.62 1.08 0.42 1.20 0.71 0.02

Uniform Delay, d1 66.3 45.9 64.0 43.1 51.5 65.5 38.0 19.0 64.5 28.0 18.4

Progression Factor 1.01 0.88 0.88 0.60 0.60 1.09 0.84 1.19 1.41 0.28 0.09

Incremental Delay, d2 41.6 0.3 131.0 0.5 85.6 7.0 45.3 0.3 105.6 1.1 0.0

Delay (s) 108.7 40.5 187.4 26.5 116.6 78.2 77.2 22.8 196.3 9.1 1.7

Level of Service F D F C F E E C F A A

Approach Delay (s) 53.0 107.5 66.0 48.3

Approach LOS D F E D

Intersection Summary

HCM Average Control Delay 70.3 HCM Level of Service E

HCM Volume to Capacity ratio 1.19

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 27.0

Intersection Capacity Utilization 105.7% ICU Level of Service G

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 225 50 165 16 40 16 149 1860 23 8 1254 120

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 4.0 6.0 4.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 0.97 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.98 1.00 0.99 1.00 1.00 0.95 1.00 1.00 0.99

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.88 1.00 0.96 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1578 1401 1589 1538 3090 3079 1359 1593 3079 1404

Flt Permitted 0.59 1.00 0.26 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 974 1401 442 1538 3090 3079 1359 1593 3079 1404

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 245 54 179 17 43 17 162 2022 25 9 1363 130

RTOR Reduction (vph) 0 95 0 0 12 0 0 0 5 0 0 46

Lane Group Flow (vph) 245 138 0 17 48 0 162 2022 20 9 1363 84

Confl. Peds. (#/hr) 14 13 13 14 1 5 5 1

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 23.6 18.6 16.8 15.2 9.7 98.4 98.4 1.4 90.1 90.1

Effective Green, g (s) 23.6 18.6 16.8 15.2 9.7 98.4 98.4 1.4 90.1 90.1

Actuated g/C Ratio 0.17 0.13 0.12 0.11 0.07 0.70 0.70 0.01 0.64 0.64

Clearance Time (s) 4.0 6.0 4.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 2.0 3.0 2.0 2.0 3.0 3.0 2.0 3.0 3.0

Lane Grp Cap (vph) 186 186 66 167 214 2164 955 16 1982 904

v/s Ratio Prot c0.05 0.10 0.00 0.03 c0.05 c0.66 0.01 0.44

v/s Ratio Perm c0.18 0.03 0.01 0.06

v/c Ratio 1.32 0.74 0.26 0.29 0.76 0.93 0.02 0.56 0.69 0.09

Uniform Delay, d1 58.3 58.4 55.1 57.4 64.0 18.0 6.3 69.0 16.0 9.5

Progression Factor 0.89 0.81 1.00 1.00 1.25 0.40 0.03 1.21 0.14 0.00

Incremental Delay, d2 175.3 12.4 2.1 0.4 1.3 1.0 0.0 20.4 1.6 0.2

Delay (s) 227.0 59.6 57.1 57.8 81.1 8.2 0.2 104.0 3.9 0.2

Level of Service F E E E F A A F A A

Approach Delay (s) 145.4 57.6 13.5 4.2

Approach LOS F E B A

Intersection Summary

HCM Average Control Delay 25.8 HCM Level of Service C

HCM Volume to Capacity ratio 1.03

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 96.7% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 514 361 112 132 205 161 155 1386 209 127 853 17

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.97 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 0.95 1.00 1.00 0.98 1.00 1.00 0.95 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 3090 1676 1357 1593 3185 1397 1593 3185 1348 1593 3185 1381

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 3090 1676 1357 1593 3185 1397 1593 3185 1348 1593 3185 1381

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 559 392 122 143 223 175 168 1507 227 138 927 18

RTOR Reduction (vph) 0 0 91 0 0 76 0 0 92 0 0 11

Lane Group Flow (vph) 559 392 31 143 223 99 168 1507 135 138 927 7

Confl. Peds. (#/hr) 6 25 25 6 11 12 12 11

Turn Type Prot Perm Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 21.0 35.3 35.3 14.3 28.6 28.6 17.3 60.4 60.4 10.0 53.1 53.1

Effective Green, g (s) 21.0 35.3 35.3 14.3 28.6 28.6 17.3 60.4 60.4 10.0 53.1 53.1

Actuated g/C Ratio 0.15 0.25 0.25 0.10 0.20 0.20 0.12 0.43 0.43 0.07 0.38 0.38

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 3.0 3.0 2.0 3.0 3.0

Lane Grp Cap (vph) 464 423 342 163 651 285 197 1374 582 114 1208 524

v/s Ratio Prot c0.18 c0.23 0.09 0.07 0.11 c0.47 c0.09 0.29

v/s Ratio Perm 0.02 0.07 0.10 0.00

v/c Ratio 1.20 0.93 0.09 0.88 0.34 0.35 0.85 1.10 0.23 1.21 0.77 0.01

Uniform Delay, d1 59.5 51.1 40.1 62.0 47.7 47.7 60.1 39.8 25.2 65.0 38.0 27.1

Progression Factor 1.12 1.00 1.10 1.00 1.00 1.00 1.19 0.45 0.27 0.81 1.36 2.28

Incremental Delay, d2 109.8 24.5 0.0 36.4 0.1 0.3 3.3 44.9 0.1 140.7 3.6 0.0

Delay (s) 176.2 75.5 44.2 98.4 47.8 48.0 74.9 63.0 6.9 193.4 55.3 62.0

Level of Service F E D F D D E E A F E E

Approach Delay (s) 124.4 61.2 57.3 73.0

Approach LOS F E E E

Intersection Summary

HCM Average Control Delay 77.1 HCM Level of Service E

HCM Volume to Capacity ratio 1.06

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 98.0% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 179 415 79 216 541 231 64 1431 272 237 893 95

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.96 1.00 1.00 0.92 1.00 1.00 0.93

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3425 1770 3539 1512 1770 3539 1457 1770 3539 1474

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3425 1770 3539 1512 1770 3539 1457 1770 3539 1474

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 195 451 86 235 588 251 70 1555 296 258 971 103

RTOR Reduction (vph) 0 12 0 0 0 156 0 0 65 0 0 52

Lane Group Flow (vph) 195 525 0 235 588 95 70 1555 231 258 971 51

Confl. Peds. (#/hr) 24 26 26 24 29 43 43 29

Turn Type Prot Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 14.0 24.7 18.0 28.7 28.7 8.3 57.0 57.0 20.3 69.0 69.0

Effective Green, g (s) 14.0 24.7 18.0 28.7 28.7 8.3 57.0 57.0 20.3 69.0 69.0

Actuated g/C Ratio 0.10 0.18 0.13 0.20 0.20 0.06 0.41 0.41 0.15 0.49 0.49

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 4.0 2.0 2.0 2.0 6.0 6.0 5.0 6.0 6.0

Lane Grp Cap (vph) 177 604 228 725 310 105 1441 593 257 1744 726

v/s Ratio Prot 0.11 0.15 c0.13 c0.17 0.04 c0.44 c0.15 0.27

v/s Ratio Perm 0.06 0.16 0.03

v/c Ratio 1.10 0.87 1.03 0.81 0.31 0.67 1.08 0.39 1.00 0.56 0.07

Uniform Delay, d1 63.0 56.1 61.0 53.1 47.2 64.5 41.5 29.2 59.9 24.8 18.6

Progression Factor 1.02 1.00 1.00 1.00 1.00 1.26 0.68 0.37 1.07 0.48 0.37

Incremental Delay, d2 94.6 11.8 67.8 6.5 0.2 5.9 42.6 0.9 49.8 1.0 0.1

Delay (s) 159.0 67.9 128.8 59.6 47.4 87.2 70.7 11.8 114.1 12.8 7.1

Level of Service F E F E D F E B F B A

Approach Delay (s) 92.2 71.9 62.3 32.0

Approach LOS F E E C

Intersection Summary

HCM Average Control Delay 60.7 HCM Level of Service E

HCM Volume to Capacity ratio 1.02

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 99.9% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 150 300 76 172 444 139 92 1420 146 128 862 111

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Frpb, ped/bikes 1.00 0.99 1.00 0.97 1.00 1.00 0.93 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.96 1.00 1.00 0.85 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1770 3393 1770 3317 1770 3539 1479 1770 3441

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1770 3393 1770 3317 1770 3539 1479 1770 3441

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 163 326 83 187 483 151 100 1543 159 139 937 121

RTOR Reduction (vph) 0 16 0 0 22 0 0 0 64 0 7 0

Lane Group Flow (vph) 163 393 0 187 612 0 100 1543 95 139 1051 0

Confl. Peds. (#/hr) 41 17 17 41 32 21 21 32

Turn Type Prot Prot Prot Perm Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 2

Actuated Green, G (s) 14.7 24.6 17.7 27.6 12.5 68.9 68.9 12.8 69.2

Effective Green, g (s) 14.7 24.6 17.7 27.6 12.5 68.9 68.9 12.8 69.2

Actuated g/C Ratio 0.10 0.18 0.13 0.20 0.09 0.49 0.49 0.09 0.49

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 186 596 224 654 158 1742 728 162 1701

v/s Ratio Prot 0.09 0.12 c0.11 c0.18 0.06 c0.44 c0.08 0.31

v/s Ratio Perm 0.06

v/c Ratio 0.88 0.66 0.83 0.94 0.63 0.89 0.13 0.86 0.62

Uniform Delay, d1 61.8 53.8 59.7 55.3 61.5 32.0 19.3 62.7 25.8

Progression Factor 1.00 1.00 1.06 0.84 1.00 1.00 1.00 1.27 0.50

Incremental Delay, d2 33.8 2.6 14.7 14.3 8.0 7.0 0.4 26.9 1.3

Delay (s) 95.5 56.4 78.0 60.8 69.6 39.1 19.7 106.6 14.1

Level of Service F E E E E D B F B

Approach Delay (s) 67.6 64.7 39.0 24.8

Approach LOS E E D C

Intersection Summary

HCM Average Control Delay 43.7 HCM Level of Service D

HCM Volume to Capacity ratio 0.90

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 85.5% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 861 372 105 1155 0 0 0 0 207 0 415

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 11 11 12 12 12 12 12 11 12

Total Lost time (s) 5.0 5.0 4.6 5.0 5.0 5.0

Lane Util. Factor 0.91 1.00 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 0.97 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 4916 1541 1711 3421 1711 1583

Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 4916 1541 1711 3421 1711 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 936 404 114 1255 0 0 0 0 225 0 451

RTOR Reduction (vph) 0 0 273 0 0 0 0 0 0 0 0 367

Lane Group Flow (vph) 0 936 131 114 1255 0 0 0 0 0 225 84

Confl. Peds. (#/hr) 3 3

Turn Type Perm Prot Perm Perm

Protected Phases 2 1 6 4

Permitted Phases 2 4 4

Actuated Green, G (s) 45.4 45.4 19.0 36.0 26.0 26.0

Effective Green, g (s) 45.4 45.4 19.0 36.0 26.0 26.0

Actuated g/C Ratio 0.32 0.32 0.14 0.26 0.19 0.19

Clearance Time (s) 5.0 5.0 4.6 5.0 5.0 5.0

Vehicle Extension (s) 4.0 4.0 4.5 4.0 5.0 5.0

Lane Grp Cap (vph) 1594 500 232 880 318 294

v/s Ratio Prot c0.19 0.07 c0.37

v/s Ratio Perm 0.09 0.13 0.05

v/c Ratio 0.59 0.26 0.49 1.43 0.71 0.28

Uniform Delay, d1 39.5 34.9 56.0 52.0 53.4 49.0

Progression Factor 0.74 2.68 0.88 0.91 1.00 1.00

Incremental Delay, d2 1.3 1.0 1.9 196.2 8.7 1.1

Delay (s) 30.3 94.7 51.4 243.3 62.2 50.1

Level of Service C F D F E D

Approach Delay (s) 49.7 227.3 0.0 54.1

Approach LOS D F A D

Intersection Summary

HCM Average Control Delay 122.4 HCM Level of Service F

HCM Volume to Capacity ratio 0.97

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 50.0

Intersection Capacity Utilization 91.6% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

48: N 130th St & 5th Ave NE 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 30 Synchro 7 -  Report

David Evans and Associates, Inc. Page 50

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 21 492 96 0 710 102 601 227 364 92 68 10

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 0.95 0.95 1.00 0.91 0.91 0.91 0.91

Frpb, ped/bikes 1.00 1.00 0.98 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.98 1.00 0.85 1.00 0.93 1.00 0.99

Flt Protected 1.00 1.00 1.00 0.95 0.99 0.95 0.98

Satd. Flow (prot) 3442 3539 1559 1610 3096 1610 3289

Flt Permitted 0.82 1.00 1.00 0.95 0.99 0.95 0.98

Satd. Flow (perm) 2842 3539 1559 1610 3096 1610 3289

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 23 535 104 0 772 111 653 247 396 100 74 11

RTOR Reduction (vph) 0 22 0 0 0 71 0 217 0 0 8 0

Lane Group Flow (vph) 0 640 0 0 772 40 444 635 0 61 116 0

Confl. Peds. (#/hr) 2 2 2 2 2 1 1 2

Confl. Bikes (#/hr) 1

Turn Type Perm Perm Split Split

Protected Phases 4 8 2 2 6 6

Permitted Phases 4 8

Actuated Green, G (s) 18.5 18.5 18.5 23.5 23.5 16.0 16.0

Effective Green, g (s) 18.5 18.5 18.5 23.5 23.5 16.0 16.0

Actuated g/C Ratio 0.26 0.26 0.26 0.34 0.34 0.23 0.23

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 751 935 412 541 1039 368 752

v/s Ratio Prot 0.22 c0.28 0.21 c0.04 0.04

v/s Ratio Perm c0.23 0.03

v/c Ratio 0.85 0.83 0.10 0.82 0.61 0.17 0.15

Uniform Delay, d1 24.5 24.2 19.4 21.3 19.4 21.6 21.6

Progression Factor 0.82 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 7.9 6.0 0.1 13.1 2.7 1.0 0.4

Delay (s) 27.8 30.3 19.6 34.4 22.1 22.6 22.0

Level of Service C C B C C C C

Approach Delay (s) 27.8 28.9 26.3 22.2

Approach LOS C C C C

Intersection Summary

HCM Average Control Delay 27.2 HCM Level of Service C

HCM Volume to Capacity ratio 0.65

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 79.3% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

49: NW 200th St & 8th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 30 Synchro 7 -  Report

David Evans and Associates, Inc. Page 51

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 17 0 41 1 3 7 79 454 6 3 307 24

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 18 0 45 1 3 8 86 493 7 3 334 26

Pedestrians 4

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1031 1025 351 1070 1035 497 360 500

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1031 1025 351 1070 1035 497 360 500

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 90 100 94 99 98 99 93 100

cM capacity (veh/h) 194 217 690 175 215 573 1199 1064

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 63 12 586 363

Volume Left 18 1 86 3

Volume Right 45 8 7 26

cSH 395 345 1199 1064

Volume to Capacity 0.16 0.03 0.07 0.00

Queue Length 95th (ft) 14 3 6 0

Control Delay (s) 15.8 15.8 1.9 0.1

Lane LOS C C A A

Approach Delay (s) 15.8 15.8 1.9 0.1

Approach LOS C C

Intersection Summary

Average Delay 2.3

Intersection Capacity Utilization 65.2% ICU Level of Service C

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

50: NW 200th St & 3rd Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 30 Synchro 7 -  Report

David Evans and Associates, Inc. Page 52

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 3 4 80 14 29 3 209 114 8 114 3

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 3 4 87 15 32 3 227 124 9 124 3

Pedestrians 3 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 480 501 129 448 440 291 127 351

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 480 501 129 448 440 291 127 351

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 99 100 83 97 96 100 99

cM capacity (veh/h) 460 468 919 511 506 747 1459 1208

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 9 134 354 136

Volume Left 1 87 3 9

Volume Right 4 32 124 3

cSH 618 552 1459 1208

Volume to Capacity 0.01 0.24 0.00 0.01

Queue Length 95th (ft) 1 24 0 1

Control Delay (s) 10.9 13.6 0.1 0.6

Lane LOS B B A A

Approach Delay (s) 10.9 13.6 0.1 0.6

Approach LOS B B

Intersection Summary

Average Delay 3.2

Intersection Capacity Utilization 39.1% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

51: NW 200th St & Fremont Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 30 Synchro 7 -  Report

David Evans and Associates, Inc. Page 53

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 10 130 24 34 96 61 44 356 67 12 134 11

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 11 141 26 37 104 66 48 387 73 13 146 12

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 178 208 508 171

Volume Left (vph) 11 37 48 13

Volume Right (vph) 26 66 73 12

Hadj (s) -0.04 -0.12 -0.03 0.01

Departure Headway (s) 6.2 6.1 5.4 6.0

Degree Utilization, x 0.31 0.35 0.76 0.29

Capacity (veh/h) 495 523 644 525

Control Delay (s) 12.0 12.4 23.5 11.4

Approach Delay (s) 12.0 12.4 23.5 11.4

Approach LOS B B C B

Intersection Summary

Delay 17.5

HCM Level of Service C

Intersection Capacity Utilization 62.4% ICU Level of Service B

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

52: N 200th St & SR 99 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 30 Synchro 7 -  Report

David Evans and Associates, Inc. Page 54

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 127 126 26 158 141 129 33 1324 173 82 959 45

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 1.00 0.96 1.00 1.00 0.91

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.93 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1766 1742 1755 1655 1770 3421 1525 1770 3421 1448

Flt Permitted 0.22 1.00 0.46 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 408 1742 849 1655 1770 3421 1525 1770 3421 1448

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 138 137 28 172 153 140 36 1439 188 89 1042 49

RTOR Reduction (vph) 0 6 0 0 24 0 0 0 90 0 0 22

Lane Group Flow (vph) 138 159 0 172 269 0 36 1439 98 89 1042 27

Confl. Peds. (#/hr) 14 20 19 6 19 6 6 19

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 35.0 25.3 37.6 26.6 5.4 73.1 73.1 10.6 78.3 78.3

Effective Green, g (s) 35.0 25.3 37.6 26.6 5.4 73.1 73.1 10.6 78.3 78.3

Actuated g/C Ratio 0.25 0.18 0.27 0.19 0.04 0.52 0.52 0.08 0.56 0.56

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 3.5 3.0 3.5 2.0 4.0 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 196 315 299 314 68 1786 796 134 1913 810

v/s Ratio Prot c0.05 0.09 0.05 c0.16 0.02 c0.42 c0.05 0.30

v/s Ratio Perm 0.13 0.11 0.06 0.02

v/c Ratio 0.70 0.51 0.58 0.86 0.53 0.81 0.12 0.66 0.54 0.03

Uniform Delay, d1 43.7 51.7 41.9 54.8 66.1 27.6 17.1 63.0 19.6 13.9

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99 0.68 0.54

Incremental Delay, d2 9.0 1.5 2.7 20.2 3.4 4.0 0.3 10.0 0.9 0.1

Delay (s) 52.7 53.2 44.5 75.1 69.5 31.6 17.4 72.3 14.1 7.5

Level of Service D D D E E C B E B A

Approach Delay (s) 53.0 63.8 30.8 18.2

Approach LOS D E C B

Intersection Summary

HCM Average Control Delay 32.8 HCM Level of Service C

HCM Volume to Capacity ratio 0.76

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 82.3% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

53: NW 195th St & 8th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 30 Synchro 7 -  Report

David Evans and Associates, Inc. Page 55

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 2 1 0 55 3 57 1 471 50 17 312 1

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 1 0 60 3 62 1 512 54 18 339 1

Pedestrians 4 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 984 949 340 922 922 545 340 570

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 984 949 340 922 922 545 340 570

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 99 100 100 76 99 88 100 98

cM capacity (veh/h) 196 255 703 245 264 535 1219 999

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 3 125 567 359

Volume Left 2 60 1 18

Volume Right 0 62 54 1

cSH 212 336 1219 999

Volume to Capacity 0.02 0.37 0.00 0.02

Queue Length 95th (ft) 1 42 0 1

Control Delay (s) 22.2 22.0 0.0 0.6

Lane LOS C C A A

Approach Delay (s) 22.2 22.0 0.0 0.6

Approach LOS C C

Intersection Summary

Average Delay 2.9

Intersection Capacity Utilization 43.9% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

54: NW 195th St & 3rd Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 30 Synchro 7 -  Report

David Evans and Associates, Inc. Page 56

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 23 40 10 44 69 37 15 269 32 9 157 35

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 25 43 11 48 75 40 16 292 35 10 171 38

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 79 163 343 218

Volume Left (vph) 25 48 16 10

Volume Right (vph) 11 40 35 38

Hadj (s) 0.01 -0.06 -0.02 -0.06

Departure Headway (s) 5.6 5.4 4.9 5.0

Degree Utilization, x 0.12 0.24 0.47 0.30

Capacity (veh/h) 560 602 708 674

Control Delay (s) 9.4 10.1 12.1 10.2

Approach Delay (s) 9.4 10.1 12.1 10.2

Approach LOS A B B B

Intersection Summary

Delay 10.9

HCM Level of Service B

Intersection Capacity Utilization 39.1% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

55: NW 195th St & Fremont Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 30 Synchro 7 -  Report

David Evans and Associates, Inc. Page 57

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 67 44 73 11 78 46 89 352 16 12 146 42

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 73 48 79 12 85 50 97 383 17 13 159 46

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 200 147 497 217

Volume Left (vph) 73 12 97 13

Volume Right (vph) 79 50 17 46

Hadj (s) -0.13 -0.15 0.05 -0.08

Departure Headway (s) 6.1 6.2 5.4 5.8

Degree Utilization, x 0.34 0.25 0.75 0.35

Capacity (veh/h) 512 505 641 558

Control Delay (s) 12.2 11.3 22.8 11.8

Approach Delay (s) 12.2 11.3 22.8 11.8

Approach LOS B B C B

Intersection Summary

Delay 16.9

HCM Level of Service C

Intersection Capacity Utilization 68.0% ICU Level of Service C

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

56: N 192nd St & SR 99 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 30 Synchro 7 -  Report

David Evans and Associates, Inc. Page 58

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 47 25 7 33 26 38 11 1488 29 31 978 18

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 12 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 1.00 0.94 1.00 1.00 0.92

Flpb, ped/bikes 0.99 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.91 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1754 1729 1749 1675 1770 3421 1494 1770 3421 1461

Flt Permitted 0.69 1.00 0.73 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1280 1729 1352 1675 1770 3421 1494 1770 3421 1461

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 51 27 8 36 28 41 12 1617 32 34 1063 20

RTOR Reduction (vph) 0 7 0 0 38 0 0 0 4 0 0 3

Lane Group Flow (vph) 51 28 0 36 31 0 12 1617 28 34 1063 17

Confl. Peds. (#/hr) 7 8 8 7 15 9 9 15

Turn Type Perm Perm Prot Perm Prot Perm

Protected Phases 4 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 8.8 8.8 8.8 8.8 2.4 112.6 112.6 3.6 113.8 113.8

Effective Green, g (s) 8.8 8.8 8.8 8.8 2.4 112.6 112.6 3.6 113.8 113.8

Actuated g/C Ratio 0.06 0.06 0.06 0.06 0.02 0.80 0.80 0.03 0.81 0.81

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 4.0 4.0 2.0 4.0 4.0

Lane Grp Cap (vph) 80 109 85 105 30 2751 1202 46 2781 1188

v/s Ratio Prot 0.02 0.02 0.01 c0.47 c0.02 0.31

v/s Ratio Perm c0.04 0.03 0.02 0.01

v/c Ratio 0.64 0.25 0.42 0.29 0.40 0.59 0.02 0.74 0.38 0.01

Uniform Delay, d1 64.0 62.5 63.2 62.6 68.1 5.1 2.7 67.7 3.6 2.5

Progression Factor 1.00 1.00 1.00 1.00 1.04 0.13 0.03 1.00 1.00 1.00

Incremental Delay, d2 11.6 0.4 1.2 0.6 1.3 0.4 0.0 41.1 0.4 0.0

Delay (s) 75.6 62.9 64.4 63.2 72.2 1.0 0.1 108.8 4.0 2.5

Level of Service E E E E E A A F A A

Approach Delay (s) 70.5 63.6 1.5 7.1

Approach LOS E E A A

Intersection Summary

HCM Average Control Delay 7.8 HCM Level of Service A

HCM Volume to Capacity ratio 0.60

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 61.8% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

57: N 185th St & Meridian Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 30 Synchro 7 -  Report

David Evans and Associates, Inc. Page 59

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 83 434 82 72 374 112 153 418 109 114 186 61

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 10 10 11 10 10 11 12 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 0.99 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.97 1.00 0.97 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1711 1655 1711 1655 1700 1788 1711 1767

Flt Permitted 0.23 1.00 0.22 1.00 0.44 1.00 0.09 1.00

Satd. Flow (perm) 418 1655 388 1655 779 1788 157 1767

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 90 472 89 78 407 122 166 454 118 124 202 66

RTOR Reduction (vph) 0 5 0 0 8 0 0 7 0 0 9 0

Lane Group Flow (vph) 90 556 0 78 521 0 166 565 0 124 259 0

Confl. Peds. (#/hr) 10 8 8 10 8 7 7 8

Confl. Bikes (#/hr) 2 2 5

Bus Blockages (#/hr) 0 4 0 0 0 0 0 0 0 0 0 0

Turn Type pm+pt pm+pt pm+pt pm+pt

Protected Phases 5 2 1 6 7 4 3 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 65.2 59.3 63.4 58.4 56.8 47.0 54.6 45.9

Effective Green, g (s) 65.2 59.3 63.4 58.4 56.8 47.0 54.6 45.9

Actuated g/C Ratio 0.47 0.42 0.45 0.42 0.41 0.34 0.39 0.33

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 249 701 223 690 381 600 158 579

v/s Ratio Prot c0.02 c0.34 0.01 0.32 0.03 c0.32 c0.05 0.15

v/s Ratio Perm 0.15 0.15 0.15 0.26

v/c Ratio 0.36 0.79 0.35 0.76 0.44 0.94 0.78 0.45

Uniform Delay, d1 24.7 35.0 25.7 34.7 28.1 45.2 33.9 37.1

Progression Factor 0.59 0.59 1.00 1.00 0.87 0.84 1.00 1.00

Incremental Delay, d2 0.3 8.9 0.3 7.6 0.1 10.5 20.6 0.2

Delay (s) 14.9 29.5 26.0 42.3 24.6 48.3 54.5 37.3

Level of Service B C C D C D D D

Approach Delay (s) 27.5 40.2 43.0 42.7

Approach LOS C D D D

Intersection Summary

HCM Average Control Delay 38.0 HCM Level of Service D

HCM Volume to Capacity ratio 0.77

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 83.9% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 0 0 0 111 1 115 0 363 226 58 243 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 0 0 121 1 125 0 395 246 63 264 0

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 0 247 640 327

Volume Left (vph) 0 121 0 63

Volume Right (vph) 0 125 246 0

Hadj (s) 0.00 -0.17 -0.20 0.07

Departure Headway (s) 7.1 6.2 5.1 5.7

Degree Utilization, x 0.00 0.42 0.90 0.52

Capacity (veh/h) 452 553 705 595

Control Delay (s) 10.1 13.6 35.8 14.7

Approach Delay (s) 0.0 13.6 35.8 14.7

Approach LOS A B E B

Intersection Summary

Delay 25.6

HCM Level of Service D

Intersection Capacity Utilization 72.5% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 47 31 0 3 28 61 1 3 4 69 11 19

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 51 34 0 3 30 66 1 3 4 75 12 21

Pedestrians 1 4 3 1

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 0 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1279

pX, platoon unblocked

vC, conflicting volume 98 37 237 243 41 217 210 66

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 98 37 237 243 41 217 210 66

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 97 100 100 99 100 89 98 98

cM capacity (veh/h) 1494 1570 670 633 1024 708 660 997

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 85 100 9 108

Volume Left 51 3 1 75

Volume Right 0 66 4 21

cSH 1494 1570 789 744

Volume to Capacity 0.03 0.00 0.01 0.14

Queue Length 95th (ft) 3 0 1 13

Control Delay (s) 4.6 0.3 9.6 10.7

Lane LOS A A A B

Approach Delay (s) 4.6 0.3 9.6 10.7

Approach LOS A B

Intersection Summary

Average Delay 5.5

Intersection Capacity Utilization 30.1% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBU NBL NBT NBR SBU SBL

Lane Configurations

Volume (vph) 24 5 59 25 15 20 26 35 1911 38 2 9

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 12 12 12 12 12

Total Lost time (s) 4.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 0.98 1.00 0.99 1.00 1.00 0.94 1.00

Flpb, ped/bikes 0.99 1.00 0.99 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.86 1.00 0.91 1.00 1.00 0.85 1.00

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Satd. Flow (prot) 1583 1364 1581 1462 1593 3185 1335 1593

Flt Permitted 0.73 1.00 0.68 1.00 0.95 1.00 1.00 0.95

Satd. Flow (perm) 1220 1364 1128 1462 1593 3185 1335 1593

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 26 5 64 27 16 22 28 38 2077 41 2 10

RTOR Reduction (vph) 0 61 0 0 21 0 0 0 0 6 0 0

Lane Group Flow (vph) 26 8 0 27 17 0 0 66 2077 35 0 12

Confl. Peds. (#/hr) 6 8 8 6 12 10 10

Turn Type pm+pt pm+pt Prot Prot Perm Prot Prot

Protected Phases 7 4 3 8 5 5 2 1 1

Permitted Phases 4 8 2

Actuated Green, G (s) 8.3 5.9 8.3 5.9 7.1 110.3 110.3 2.4

Effective Green, g (s) 8.3 5.9 8.3 5.9 7.1 110.3 110.3 2.4

Actuated g/C Ratio 0.06 0.04 0.06 0.04 0.05 0.79 0.79 0.02

Clearance Time (s) 4.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 2.0 3.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 79 57 75 62 81 2509 1052 27

v/s Ratio Prot 0.01 0.01 c0.01 0.01 c0.04 c0.65 0.01

v/s Ratio Perm 0.01 c0.02 0.03

v/c Ratio 0.33 0.14 0.36 0.27 0.81 0.83 0.03 0.44

Uniform Delay, d1 63.0 64.6 63.0 65.0 65.8 9.1 3.2 68.1

Progression Factor 1.00 1.00 1.00 1.00 0.89 0.89 1.34 1.37

Incremental Delay, d2 2.4 0.4 2.9 0.9 19.2 1.2 0.0 2.6

Delay (s) 65.4 65.0 66.0 65.8 78.0 9.3 4.3 95.8

Level of Service E E E E E A A F

Approach Delay (s) 65.1 65.9 11.3

Approach LOS E E B

Intersection Summary

HCM Average Control Delay 11.5 HCM Level of Service B

HCM Volume to Capacity ratio 0.81

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 78.7% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBT SBR

Lane Configurations

Volume (vph) 1358 21

Ideal Flow (vphpl) 1900 1900

Lane Width 12 12

Total Lost time (s) 5.0 5.0

Lane Util. Factor 0.95 1.00

Frpb, ped/bikes 1.00 0.93

Flpb, ped/bikes 1.00 1.00

Frt 1.00 0.85

Flt Protected 1.00 1.00

Satd. Flow (prot) 3185 1318

Flt Permitted 1.00 1.00

Satd. Flow (perm) 3185 1318

Peak-hour factor, PHF 0.92 0.92

Adj. Flow (vph) 1476 23

RTOR Reduction (vph) 0 6

Lane Group Flow (vph) 1476 17

Confl. Peds. (#/hr) 12

Turn Type Perm

Protected Phases 6

Permitted Phases 6

Actuated Green, G (s) 105.6 105.6

Effective Green, g (s) 105.6 105.6

Actuated g/C Ratio 0.75 0.75

Clearance Time (s) 5.0 5.0

Vehicle Extension (s) 2.0 2.0

Lane Grp Cap (vph) 2402 994

v/s Ratio Prot 0.46

v/s Ratio Perm 0.01

v/c Ratio 0.61 0.02

Uniform Delay, d1 7.9 4.3

Progression Factor 0.59 0.28

Incremental Delay, d2 0.7 0.0

Delay (s) 5.4 1.2

Level of Service A A

Approach Delay (s) 6.0

Approach LOS A

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 40 741 22 28 785 15 80 75 63 56 26 67

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 10 11 11 12 10 10 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.98

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 1.00 1.00 0.93 1.00 0.89

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1764 3375 1701 3410 1652 1604 1770 1636

Flt Permitted 0.31 1.00 0.33 1.00 0.69 1.00 0.64 1.00

Satd. Flow (perm) 581 3375 588 3410 1203 1604 1186 1636

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 43 805 24 30 853 16 87 82 68 61 28 73

RTOR Reduction (vph) 0 2 0 0 1 0 0 56 0 0 62 0

Lane Group Flow (vph) 43 827 0 30 868 0 87 94 0 61 39 0

Confl. Peds. (#/hr) 5 9 9 5 9 9

Bus Blockages (#/hr) 0 4 0 0 0 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 6 4 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 49.4 49.4 49.4 49.4 10.6 10.6 10.6 10.6

Effective Green, g (s) 49.4 49.4 49.4 49.4 10.6 10.6 10.6 10.6

Actuated g/C Ratio 0.71 0.71 0.71 0.71 0.15 0.15 0.15 0.15

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 410 2382 415 2406 182 243 180 248

v/s Ratio Prot 0.25 c0.25 0.06 0.02

v/s Ratio Perm 0.07 0.05 c0.07 0.05

v/c Ratio 0.10 0.35 0.07 0.36 0.48 0.39 0.34 0.16

Uniform Delay, d1 3.3 4.0 3.2 4.1 27.2 26.8 26.6 25.8

Progression Factor 0.77 1.02 0.83 1.14 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.5 0.4 0.1 0.2 2.0 1.0 1.1 0.3

Delay (s) 3.0 4.5 2.8 4.8 29.1 27.8 27.7 26.1

Level of Service A A A A C C C C

Approach Delay (s) 4.4 4.8 28.3 26.7

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 8.8 HCM Level of Service A

HCM Volume to Capacity ratio 0.38

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 57.2% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 10 392 15 57 432 14 81 6 99 22 0 19

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.95 1.00 1.00 1.00 0.97 0.98

Flpb, ped/bikes 0.95 1.00 1.00 0.99 1.00 0.98 1.00 0.99

Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85 0.94

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.96 1.00 0.97

Satd. Flow (prot) 1687 1801 1511 1746 1785 1687 1531 1663

Flt Permitted 0.47 1.00 1.00 0.50 1.00 0.75 1.00 0.79

Satd. Flow (perm) 833 1801 1511 922 1785 1331 1531 1341

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 11 426 16 62 470 15 88 7 108 24 0 21

RTOR Reduction (vph) 0 0 3 0 0 0 0 0 96 0 19 0

Lane Group Flow (vph) 11 426 13 62 485 0 0 95 12 0 26 0

Confl. Peds. (#/hr) 24 6 6 24 9 3 3 9

Turn Type Perm Perm Perm Perm Perm Perm

Protected Phases 2 6 4 8

Permitted Phases 2 2 6 4 4 8

Actuated Green, G (s) 115.0 115.0 115.0 115.0 115.0 15.0 15.0 15.0

Effective Green, g (s) 115.0 115.0 115.0 115.0 115.0 15.0 15.0 15.0

Actuated g/C Ratio 0.82 0.82 0.82 0.82 0.82 0.11 0.11 0.11

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 684 1479 1241 757 1466 143 164 144

v/s Ratio Prot 0.24 c0.27

v/s Ratio Perm 0.01 0.01 0.07 c0.07 0.01 0.02

v/c Ratio 0.02 0.29 0.01 0.08 0.33 0.66 0.07 0.18

Uniform Delay, d1 2.3 2.9 2.3 2.4 3.1 60.1 56.2 56.9

Progression Factor 0.19 0.49 0.00 0.58 0.89 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.4 0.0 0.2 0.5 8.7 0.1 0.2

Delay (s) 0.5 1.8 0.0 1.5 3.2 68.8 56.3 57.1

Level of Service A A A A A E E E

Approach Delay (s) 1.7 3.0 62.1 57.1

Approach LOS A A E E

Intersection Summary

HCM Average Control Delay 14.1 HCM Level of Service B

HCM Volume to Capacity ratio 0.37

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 50.8% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 63 778 31 23 1012 86 46 34 30 76 11 83

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.5 4.5

Lane Util. Factor 1.00 0.95 1.00 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 0.97 1.00 0.92

Flpb, ped/bikes 1.00 1.00 0.99 1.00 0.94 1.00 0.96 1.00

Frt 1.00 0.99 1.00 0.99 1.00 0.93 1.00 0.87

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1590 3046 1581 4342 1493 1467 1529 1299

Flt Permitted 0.21 1.00 0.31 1.00 0.55 1.00 0.71 1.00

Satd. Flow (perm) 346 3046 513 4342 870 1467 1141 1299

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 68 846 34 25 1100 93 50 37 33 83 12 90

RTOR Reduction (vph) 0 1 0 0 4 0 0 28 0 0 80 0

Lane Group Flow (vph) 68 879 0 25 1189 0 50 42 0 83 22 0

Confl. Peds. (#/hr) 14 23 23 14 49 24 24 49

Turn Type pm+pt pm+pt Perm Perm

Protected Phases 5 2 1 6 4 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 111.9 106.3 108.1 104.4 15.0 15.0 15.5 15.5

Effective Green, g (s) 111.9 106.3 108.1 104.4 15.0 15.0 15.5 15.5

Actuated g/C Ratio 0.80 0.76 0.77 0.75 0.11 0.11 0.11 0.11

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.5 4.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 326 2313 424 3238 93 157 126 144

v/s Ratio Prot c0.01 c0.29 0.00 0.27 0.03 0.02

v/s Ratio Perm 0.16 0.04 0.06 c0.07

v/c Ratio 0.21 0.38 0.06 0.37 0.54 0.27 0.66 0.15

Uniform Delay, d1 3.2 5.7 3.8 6.2 59.2 57.5 59.7 56.3

Progression Factor 0.92 1.38 0.12 0.09 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.2 0.4 0.0 0.2 5.9 0.9 11.8 0.5

Delay (s) 3.2 8.2 0.5 0.7 65.1 58.4 71.5 56.8

Level of Service A A A A E E E E

Approach Delay (s) 7.9 0.7 61.2 63.4

Approach LOS A A E E

Intersection Summary

HCM Average Control Delay 11.1 HCM Level of Service B

HCM Volume to Capacity ratio 0.40

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 9.5

Intersection Capacity Utilization 61.6% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 0 0 0 23 31 0

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 0 0 25 34 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 59 34 34

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 59 34 34

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 100 100

cM capacity (veh/h) 948 1040 1578

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 0 25 34

Volume Left 0 0 0

Volume Right 0 0 0

cSH 1700 1700 1700

Volume to Capacity 0.00 0.01 0.02

Queue Length 95th (ft) 0 0 0

Control Delay (s) 0.0 0.0 0.0

Lane LOS A

Approach Delay (s) 0.0 0.0 0.0

Approach LOS A

Intersection Summary

Average Delay 0.0

Intersection Capacity Utilization 6.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 339 11 23 486 10 6

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 368 12 25 528 11 7

Pedestrians 2 2 5

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 385 960 381

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 385 960 381

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 98 96 99

cM capacity (veh/h) 1168 277 662

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 380 553 17

Volume Left 0 25 11

Volume Right 12 0 7

cSH 1700 1168 354

Volume to Capacity 0.22 0.02 0.05

Queue Length 95th (ft) 0 2 4

Control Delay (s) 0.0 0.6 15.7

Lane LOS A C

Approach Delay (s) 0.0 0.6 15.7

Approach LOS C

Intersection Summary

Average Delay 0.6

Intersection Capacity Utilization 54.9% ICU Level of Service A

Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 16 3 8 15 16 11

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 17 3 9 16 17 12

Pedestrians 1 1 1

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 66 19 26

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 66 19 26

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 98 100 99

cM capacity (veh/h) 928 1058 1587

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 21 25 29

Volume Left 17 0 17

Volume Right 3 16 0

cSH 946 1700 1587

Volume to Capacity 0.02 0.01 0.01

Queue Length 95th (ft) 2 0 1

Control Delay (s) 8.9 0.0 4.4

Lane LOS A A

Approach Delay (s) 8.9 0.0 4.4

Approach LOS A

Intersection Summary

Average Delay 4.2

Intersection Capacity Utilization 18.5% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

3: NW 196th St & 24th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 31 Synchro 7 -  Report

David Evans and Associates, Inc. Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 4 348 0 20 499 11 0 3 25 7 3 4

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 4 378 0 22 542 12 0 3 27 8 3 4

Pedestrians 1 1 4

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None TWLTL

Median storage veh) 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 558 378 980 989 379 1013 983 553

vC1, stage 1 conf vol 387 387 596 596

vC2, stage 2 conf vol 593 602 417 387

vCu, unblocked vol 558 378 980 989 379 1013 983 553

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s) 6.1 5.5 6.1 5.5

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 98 100 99 96 98 99 99

cM capacity (veh/h) 1009 1180 415 417 667 400 418 530

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total 383 22 554 30 15

Volume Left 4 22 0 0 8

Volume Right 0 0 12 27 4

cSH 1009 1180 1700 627 434

Volume to Capacity 0.00 0.02 0.33 0.05 0.04

Queue Length 95th (ft) 0 1 0 4 3

Control Delay (s) 0.1 8.1 0.0 11.0 13.6

Lane LOS A A B B

Approach Delay (s) 0.1 0.3 11.0 13.6

Approach LOS B B

Intersection Summary

Average Delay 0.8

Intersection Capacity Utilization 40.8% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

4: NW 196th St NW & 20th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 31 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 6 401 4 87 611 205 5 12 73 144 21 7

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 0.95 1.00 1.00

Frpb, ped/bikes 1.00 0.98 0.94 1.00

Flpb, ped/bikes 1.00 1.00 1.00 0.96

Frt 1.00 0.97 0.89 0.99

Flt Protected 1.00 1.00 1.00 0.96

Satd. Flow (prot) 3529 3336 1547 1704

Flt Permitted 1.00 1.00 0.98 0.62

Satd. Flow (perm) 3529 3336 1528 1109

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 7 436 4 95 664 223 5 13 79 157 23 8

RTOR Reduction (vph) 0 0 0 0 20 0 0 64 0 0 0 0

Lane Group Flow (vph) 0 447 0 0 962 0 0 33 0 0 188 0

Confl. Peds. (#/hr) 16 13 16 17 30 30

Turn Type Split Split Perm Perm

Protected Phases 2 2 6 6 8 4

Permitted Phases 8 4

Actuated Green, G (s) 55.0 50.8 29.2 29.2

Effective Green, g (s) 55.0 50.8 29.2 29.2

Actuated g/C Ratio 0.37 0.34 0.19 0.19

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1294 1130 297 216

v/s Ratio Prot c0.13 c0.29

v/s Ratio Perm 0.02 c0.17

v/c Ratio 0.35 0.85 0.11 0.87

Uniform Delay, d1 34.4 46.1 49.7 58.6

Progression Factor 1.00 0.86 1.00 1.00

Incremental Delay, d2 0.7 5.5 0.2 29.4

Delay (s) 35.2 44.9 49.9 88.0

Level of Service D D D F

Approach Delay (s) 35.2 44.9 49.9 88.0

Approach LOS D D D F

Intersection Summary

HCM Average Control Delay 47.4 HCM Level of Service D

HCM Volume to Capacity ratio 0.65

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 70.3% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

4: NW 196th St NW & 20th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 31 Synchro 7 -  Report

David Evans and Associates, Inc. Page 5

Movement NER2

Lane Configurations

Volume (vph) 0

Ideal Flow (vphpl) 1900

Total Lost time (s)

Lane Util. Factor

Frpb, ped/bikes

Flpb, ped/bikes

Frt

Flt Protected

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Peak-hour factor, PHF 0.92

Adj. Flow (vph) 0

RTOR Reduction (vph) 0

Lane Group Flow (vph) 0

Confl. Peds. (#/hr)

Turn Type Free

Protected Phases

Permitted Phases Free

Actuated Green, G (s)

Effective Green, g (s)

Actuated g/C Ratio

Clearance Time (s)

Vehicle Extension (s)

Lane Grp Cap (vph)

v/s Ratio Prot

v/s Ratio Perm

v/c Ratio

Uniform Delay, d1

Progression Factor

Incremental Delay, d2

Delay (s)

Level of Service

Approach Delay (s)

Approach LOS

Intersection Summary



HCM Signalized Intersection Capacity Analysis

5: NW 195th St & 15th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 31 Synchro 7 -  Report

David Evans and Associates, Inc. Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 36 611 0 0 868 82 0 0 0 66 0 48

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 0.95 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 0.99 0.94

Flt Protected 1.00 1.00 0.97

Satd. Flow (prot) 3529 3486 1708

Flt Permitted 1.00 1.00 0.82

Satd. Flow (perm) 3529 3486 1442

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 39 664 0 0 943 89 0 0 0 72 0 52

RTOR Reduction (vph) 0 0 0 0 4 0 0 0 0 0 19 0

Lane Group Flow (vph) 0 703 0 0 1028 0 0 0 0 0 105 0

Confl. Peds. (#/hr) 1 1

Turn Type Split Split Perm Perm

Protected Phases 2 2 6 6 8 4

Permitted Phases 8 4

Actuated Green, G (s) 36.0 82.8 16.2

Effective Green, g (s) 36.0 82.8 16.2

Actuated g/C Ratio 0.24 0.55 0.11

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0

Lane Grp Cap (vph) 847 1924 156

v/s Ratio Prot c0.20 c0.29

v/s Ratio Perm c0.07

v/c Ratio 0.83 0.53 0.67

Uniform Delay, d1 54.1 21.4 64.4

Progression Factor 0.49 0.37 1.00

Incremental Delay, d2 6.4 0.9 11.0

Delay (s) 32.8 8.9 75.3

Level of Service C A E

Approach Delay (s) 32.8 8.9 0.0 75.3

Approach LOS C A A E

Intersection Summary

HCM Average Control Delay 22.4 HCM Level of Service C

HCM Volume to Capacity ratio 0.63

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 58.7% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

6: N Richmond Beach Rd & 15th Drwy 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 31 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 2 615 59 24 885 5 75 1 29 4 0 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 0.95 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.99 1.00 0.96 0.97

Flt Protected 1.00 1.00 0.97 0.96

Satd. Flow (prot) 3479 3531 1723 1736

Flt Permitted 1.00 1.00 0.79 0.87

Satd. Flow (perm) 3479 3531 1402 1571

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 2 668 64 26 962 5 82 1 32 4 0 1

RTOR Reduction (vph) 0 5 0 0 0 0 0 10 0 0 1 0

Lane Group Flow (vph) 0 729 0 0 993 0 0 105 0 0 4 0

Confl. Peds. (#/hr) 6 6 6 6 3 3

Turn Type Split Split Perm Perm

Protected Phases 2 2 6 6 8 4

Permitted Phases 8 4

Actuated Green, G (s) 37.5 81.0 16.5 16.5

Effective Green, g (s) 37.5 81.0 16.5 16.5

Actuated g/C Ratio 0.25 0.54 0.11 0.11

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 870 1907 154 173

v/s Ratio Prot c0.21 c0.28

v/s Ratio Perm c0.08 0.00

v/c Ratio 0.84 0.52 0.68 0.02

Uniform Delay, d1 53.4 22.1 64.2 59.6

Progression Factor 0.05 1.53 1.00 1.00

Incremental Delay, d2 5.5 0.9 11.8 0.1

Delay (s) 8.2 34.7 76.1 59.6

Level of Service A C E E

Approach Delay (s) 8.2 34.7 76.1 59.6

Approach LOS A C E E

Intersection Summary

HCM Average Control Delay 26.8 HCM Level of Service C

HCM Volume to Capacity ratio 0.63

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 56.5% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

7: NW 190th St & N Richmond Beach Rd 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 31 Synchro 7 -  Report
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 0 62 953 7 0 696

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 67 1036 8 0 757

Pedestrians 2 1

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1289

pX, platoon unblocked 0.83 0.83 0.83

vC, conflicting volume 1420 525 1045

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1100 23 649

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 92 100

cM capacity (veh/h) 171 870 774

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2

Volume Total 67 691 353 378 378

Volume Left 0 0 0 0 0

Volume Right 67 0 8 0 0

cSH 870 1700 1700 1700 1700

Volume to Capacity 0.08 0.41 0.21 0.22 0.22

Queue Length 95th (ft) 6 0 0 0 0

Control Delay (s) 9.5 0.0 0.0 0.0 0.0

Lane LOS A

Approach Delay (s) 9.5 0.0 0.0

Approach LOS A

Intersection Summary

Average Delay 0.3

Intersection Capacity Utilization 37.5% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

8: N Richmond Beach Rd & 8th Ave NW 3/29/2016
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Movement EBL EBT EBR EBR2 WBL2 WBL WBT WBR NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 75 550 25 1 30 54 835 211 6 90 180 20

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 12 12 12 11 11 10 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.97 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1706 3507 1711 3164 1711 1771

Flt Permitted 0.21 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 375 3507 1711 3164 1711 1771

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 82 598 27 1 33 59 908 229 7 98 196 22

RTOR Reduction (vph) 0 0 0 0 0 0 14 0 0 0 3 0

Lane Group Flow (vph) 82 626 0 0 0 92 1123 0 0 105 215 0

Confl. Peds. (#/hr) 4 6 2 6 2 2 2

Confl. Bikes (#/hr) 3 2

Bus Blockages (#/hr) 0 0 0 0 0 0 4 0 0 0 0 0

Turn Type Perm Prot Prot Split Split

Protected Phases 2 1 1 6 4 4 4

Permitted Phases 2

Actuated Green, G (s) 67.9 67.9 11.5 84.4 22.0 22.0

Effective Green, g (s) 67.9 67.9 11.5 84.4 22.0 22.0

Actuated g/C Ratio 0.45 0.45 0.08 0.56 0.15 0.15

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.5 2.0 2.0 2.5 2.5

Lane Grp Cap (vph) 170 1588 131 1780 251 260

v/s Ratio Prot 0.18 0.05 c0.36 0.06 c0.12

v/s Ratio Perm 0.22

v/c Ratio 0.48 0.39 0.70 0.63 0.42 0.83

Uniform Delay, d1 28.7 27.3 67.6 22.2 58.2 62.2

Progression Factor 0.19 0.10 1.14 0.37 1.00 1.00

Incremental Delay, d2 7.5 0.6 6.1 0.8 0.8 18.7

Delay (s) 13.0 3.2 83.2 8.9 59.0 80.9

Level of Service B A F A E F

Approach Delay (s) 4.4 14.5 73.8

Approach LOS A B E

Intersection Summary

HCM Average Control Delay 27.2 HCM Level of Service C

HCM Volume to Capacity ratio 0.69

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 76.9% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBL SBT SBR SBR2 NEL2 NEL NER NER2

Lane Configurations

Volume (vph) 100 74 20 35 2 26 22 9

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.98 0.94

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 0.94 0.93

Flt Protected 0.95 1.00 0.98

Satd. Flow (prot) 1711 1645 1592

Flt Permitted 0.95 1.00 0.98

Satd. Flow (perm) 1711 1645 1592

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 109 80 22 38 2 28 24 10

RTOR Reduction (vph) 0 9 0 0 0 0 0 0

Lane Group Flow (vph) 109 131 0 0 0 64 0 0

Confl. Peds. (#/hr) 4 2 2 2 4 4 6

Confl. Bikes (#/hr) 3 3

Bus Blockages (#/hr) 0 2 0 0 0 0 0 0

Turn Type Split Split

Protected Phases 7 7 3 3

Permitted Phases

Actuated Green, G (s) 15.3 15.3 8.3

Effective Green, g (s) 15.3 15.3 8.3

Actuated g/C Ratio 0.10 0.10 0.06

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0

Lane Grp Cap (vph) 175 168 88

v/s Ratio Prot 0.06 c0.08 c0.04

v/s Ratio Perm

v/c Ratio 0.62 0.78 0.73

Uniform Delay, d1 64.6 65.7 69.7

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 4.9 18.5 22.2

Delay (s) 69.5 84.3 91.9

Level of Service E F F

Approach Delay (s) 77.8 91.9

Approach LOS E F

Intersection Summary



HCM Signalized Intersection Capacity Analysis

9: N Richmond Beach Rd & 3rd Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 31 Synchro 7 -  Report

David Evans and Associates, Inc. Page 11

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 79 652 24 32 1107 155 12 37 27 64 31 108

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 11 11 10 10 11 10 10 10

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 0.98

Flpb, ped/bikes 1.00 1.00 0.99 1.00 0.99 1.00

Frt 1.00 0.98 1.00 0.94 1.00 0.88

Flt Protected 0.99 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 3357 3305 1631 1613 1635 1499

Flt Permitted 0.99 1.00 0.41 1.00 0.70 1.00

Satd. Flow (perm) 3357 3305 709 1613 1210 1499

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 86 709 26 35 1203 168 13 40 29 70 34 117

RTOR Reduction (vph) 0 1 0 0 7 0 0 18 0 0 0 0

Lane Group Flow (vph) 0 820 0 0 1399 0 13 51 0 70 151 0

Confl. Peds. (#/hr) 8 2 2 8 7 4 4 7

Confl. Bikes (#/hr) 2

Bus Blockages (#/hr) 0 4 0 0 4 0 0 0 0 0 0 0

Turn Type Split Split Perm Perm

Protected Phases 2 2 6 6 4 4

Permitted Phases 4 4

Actuated Green, G (s) 48.5 67.8 18.7 18.7 18.7 18.7

Effective Green, g (s) 48.5 67.8 18.7 18.7 18.7 18.7

Actuated g/C Ratio 0.32 0.45 0.12 0.12 0.12 0.12

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1085 1494 88 201 151 187

v/s Ratio Prot c0.24 c0.42 0.03 c0.10

v/s Ratio Perm 0.02 0.06

v/c Ratio 0.76 0.94 0.15 0.26 0.46 0.81

Uniform Delay, d1 45.4 39.0 58.5 59.4 61.0 63.9

Progression Factor 0.58 1.11 1.00 1.00 1.00 1.00

Incremental Delay, d2 4.6 10.2 0.8 0.7 2.2 21.9

Delay (s) 31.1 53.6 59.3 60.0 63.2 85.8

Level of Service C D E E E F

Approach Delay (s) 31.1 53.6 59.9 78.7

Approach LOS C D E E

Intersection Summary

HCM Average Control Delay 48.7 HCM Level of Service D

HCM Volume to Capacity ratio 0.85

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 81.0% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 581 164 100 953 355 94

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 11 11 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 1.00 0.95 0.97

Frpb, ped/bikes 0.99 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.97 1.00 1.00 0.97

Flt Protected 1.00 0.95 1.00 0.96

Satd. Flow (prot) 3283 1770 3421 3349

Flt Permitted 1.00 0.95 1.00 0.96

Satd. Flow (perm) 3283 1770 3421 3349

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 632 178 109 1036 386 102

RTOR Reduction (vph) 28 0 0 0 36 0

Lane Group Flow (vph) 782 0 109 1036 452 0

Confl. Peds. (#/hr) 6 6

Confl. Bikes (#/hr) 1 3

Turn Type Prot

Protected Phases 2 1 6 4

Permitted Phases

Actuated Green, G (s) 37.7 7.9 50.6 14.4

Effective Green, g (s) 37.7 7.9 50.6 14.4

Actuated g/C Ratio 0.50 0.11 0.67 0.19

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1650 186 2308 643

v/s Ratio Prot 0.24 0.06 c0.30 c0.13

v/s Ratio Perm

v/c Ratio 0.47 0.59 0.45 0.70

Uniform Delay, d1 12.2 32.0 5.7 28.3

Progression Factor 0.92 1.00 1.45 1.00

Incremental Delay, d2 0.7 2.6 0.5 2.8

Delay (s) 11.9 34.7 8.8 31.1

Level of Service B C A C

Approach Delay (s) 11.9 11.3 31.1

Approach LOS B B C

Intersection Summary

HCM Average Control Delay 15.5 HCM Level of Service B

HCM Volume to Capacity ratio 0.51

Actuated Cycle Length (s) 75.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 52.6% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 45 590 52 19 785 40 221 232 41 77 102 37

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 12 11 11 11 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 1.00 0.98 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1711 3369 1770 3364 1711 1756 1711 1729

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1711 3369 1770 3364 1711 1756 1711 1729

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 49 641 57 21 853 43 240 252 45 84 111 40

RTOR Reduction (vph) 0 3 0 0 2 0 0 5 0 0 0 0

Lane Group Flow (vph) 49 695 0 21 894 0 240 292 0 84 151 0

Confl. Peds. (#/hr) 2 4 4 2 1 1

Confl. Bikes (#/hr) 3 1

Bus Blockages (#/hr) 0 0 0 0 4 0 0 0 0 0 0 0

Turn Type Prot Prot Split Split

Protected Phases 1 6 5 2 3 3 4 4

Permitted Phases

Actuated Green, G (s) 7.4 79.6 3.6 75.8 29.4 29.4 17.4 17.4

Effective Green, g (s) 7.4 79.6 3.6 75.8 29.4 29.4 17.4 17.4

Actuated g/C Ratio 0.05 0.53 0.02 0.51 0.20 0.20 0.12 0.12

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.0 2.5 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 84 1788 42 1700 335 344 198 201

v/s Ratio Prot c0.03 c0.21 0.01 c0.27 0.14 c0.17 0.05 c0.09

v/s Ratio Perm

v/c Ratio 0.58 0.39 0.50 0.53 0.72 0.85 0.42 0.75

Uniform Delay, d1 69.8 20.8 72.3 25.0 56.4 58.2 61.6 64.2

Progression Factor 1.08 0.56 1.06 0.52 0.89 0.89 1.00 1.00

Incremental Delay, d2 7.5 0.6 6.4 1.1 5.8 16.4 0.5 13.1

Delay (s) 83.0 12.1 83.3 14.1 56.2 68.4 62.2 77.3

Level of Service F B F B E E E E

Approach Delay (s) 16.8 15.6 62.9 71.9

Approach LOS B B E E

Intersection Summary

HCM Average Control Delay 31.8 HCM Level of Service C

HCM Volume to Capacity ratio 0.66

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 25.0

Intersection Capacity Utilization 63.7% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 11 2 0 73 4 16 1 388 74 18 174 2

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 12 2 0 79 4 17 1 422 80 20 189 2

Pedestrians 2 1 1 1

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 0 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 716 737 193 697 698 464 193 503

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 716 737 193 697 698 464 193 503

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 96 99 100 77 99 97 100 98

cM capacity (veh/h) 326 339 846 348 357 597 1378 1060

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 14 101 503 211

Volume Left 12 79 1 20

Volume Right 0 17 80 2

cSH 328 375 1378 1060

Volume to Capacity 0.04 0.27 0.00 0.02

Queue Length 95th (ft) 3 27 0 1

Control Delay (s) 16.5 18.1 0.0 0.9

Lane LOS C C A A

Approach Delay (s) 16.5 18.1 0.0 0.9

Approach LOS C C

Intersection Summary

Average Delay 2.7

Intersection Capacity Utilization 37.5% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 5 64 105 460 345 7

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 5 70 114 500 375 8

Pedestrians 2 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1111 381 385

vC1, stage 1 conf vol 381

vC2, stage 2 conf vol 730

vCu, unblocked vol 1111 381 385

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s) 5.4

tF (s) 3.5 3.3 2.2

p0 queue free % 99 90 90

cM capacity (veh/h) 392 665 1172

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 75 614 383

Volume Left 5 114 0

Volume Right 70 0 8

cSH 633 1172 1700

Volume to Capacity 0.12 0.10 0.23

Queue Length 95th (ft) 10 8 0

Control Delay (s) 11.4 2.5 0.0

Lane LOS B A

Approach Delay (s) 11.4 2.5 0.0

Approach LOS B

Intersection Summary

Average Delay 2.2

Intersection Capacity Utilization 62.8% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 2 334 71 108 380 37 163 17 34 15 3 6

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 363 77 117 413 40 177 18 37 16 3 7

Pedestrians 1 1 2

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 455 441 1063 1097 404 1085 1116 435

vC1, stage 1 conf vol 407 407 670 670

vC2, stage 2 conf vol 656 690 415 446

vCu, unblocked vol 455 441 1063 1097 404 1085 1116 435

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s) 6.1 5.5 6.1 5.5

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 89 51 95 94 95 99 99

cM capacity (veh/h) 1104 1118 358 357 646 325 339 620

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 2 440 117 453 233 26

Volume Left 2 0 117 0 177 16

Volume Right 0 77 0 40 37 7

cSH 1104 1700 1118 1700 385 371

Volume to Capacity 0.00 0.26 0.11 0.27 0.60 0.07

Queue Length 95th (ft) 0 0 9 0 95 6

Control Delay (s) 8.3 0.0 8.6 0.0 27.6 15.4

Lane LOS A A D C

Approach Delay (s) 0.0 1.8 27.6 15.4

Approach LOS D C

Intersection Summary

Average Delay 6.2

Intersection Capacity Utilization 53.3% ICU Level of Service A

Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 370 49 128 541 119 316

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 402 53 139 588 129 343

Pedestrians 2 6

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 1

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 1257

pX, platoon unblocked 0.85

vC, conflicting volume 461 1303 435

vC1, stage 1 conf vol 435

vC2, stage 2 conf vol 868

vCu, unblocked vol 461 1269 435

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s) 5.4

tF (s) 2.2 3.5 3.3

p0 queue free % 87 59 44

cM capacity (veh/h) 1094 314 618

Direction, Lane # EB 1 WB 1 WB 2 NB 1

Volume Total 455 139 588 473

Volume Left 0 139 0 129

Volume Right 53 0 0 343

cSH 1700 1094 1700 489

Volume to Capacity 0.27 0.13 0.35 0.97

Queue Length 95th (ft) 0 11 0 309

Control Delay (s) 0.0 8.8 0.0 62.0

Lane LOS A F

Approach Delay (s) 0.0 1.7 62.0

Approach LOS F

Intersection Summary

Average Delay 18.5

Intersection Capacity Utilization 65.7% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 8 31 53 254 81 12

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 9 34 58 276 88 13

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 335 248 197

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 335 248 197

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 99 88 98

cM capacity (veh/h) 1224 735 844

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 42 334 101

Volume Left 9 0 88

Volume Right 0 276 13

cSH 1224 1700 747

Volume to Capacity 0.01 0.20 0.14

Queue Length 95th (ft) 1 0 12

Control Delay (s) 1.7 0.0 10.6

Lane LOS A B

Approach Delay (s) 1.7 0.0 10.6

Approach LOS B

Intersection Summary

Average Delay 2.4

Intersection Capacity Utilization 30.4% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 27 37 89 383 217 20

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 29 40 97 416 236 22

Pedestrians 4

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 861 247 236

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 861 247 236

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 90 95 93

cM capacity (veh/h) 301 792 1331

Direction, Lane # EB 1 EB 2 NB 1 SB 1

Volume Total 29 40 513 258

Volume Left 29 0 97 0

Volume Right 0 40 0 22

cSH 301 792 1331 1700

Volume to Capacity 0.10 0.05 0.07 0.15

Queue Length 95th (ft) 8 4 6 0

Control Delay (s) 18.2 9.8 2.1 0.0

Lane LOS C A A

Approach Delay (s) 13.3 2.1 0.0

Approach LOS B

Intersection Summary

Average Delay 2.4

Intersection Capacity Utilization 51.0% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 1 0 159 2 215 0 267 142 55 132 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 11 12 12 12 12 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 0.98 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 0.85 1.00

Flt Protected 1.00 0.95 1.00 1.00 1.00 0.99

Satd. Flow (prot) 1863 1707 1543 1863 1548 1831

Flt Permitted 1.00 0.76 1.00 1.00 1.00 0.57

Satd. Flow (perm) 1863 1360 1543 1863 1548 1067

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 1 0 173 2 234 0 290 154 60 143 1

RTOR Reduction (vph) 0 0 0 0 83 0 0 0 120 0 0 0

Lane Group Flow (vph) 0 1 0 173 153 0 0 290 34 0 204 0

Confl. Peds. (#/hr) 3 1 1 3 6 7 7 6

Confl. Bikes (#/hr) 1 1

Turn Type Perm Perm Perm Perm Perm

Protected Phases 2 2 5 5

Permitted Phases 2 2 5 5 5

Actuated Green, G (s) 48.3 48.3 48.3 16.7 16.7 16.7

Effective Green, g (s) 48.3 48.3 48.3 16.7 16.7 16.7

Actuated g/C Ratio 0.64 0.64 0.64 0.22 0.22 0.22

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1200 876 994 415 345 238

v/s Ratio Prot 0.00 0.10 0.16

v/s Ratio Perm c0.13 0.02 c0.19

v/c Ratio 0.00 0.20 0.15 0.70 0.10 0.86

Uniform Delay, d1 4.8 5.4 5.3 26.8 23.2 28.0

Progression Factor 1.00 0.65 3.03 1.00 1.00 1.53

Incremental Delay, d2 0.0 0.5 0.3 4.1 0.0 22.5

Delay (s) 4.8 4.0 16.3 31.0 23.2 65.3

Level of Service A A B C C E

Approach Delay (s) 4.8 11.1 28.3 65.3

Approach LOS A B C E

Intersection Summary

HCM Average Control Delay 28.7 HCM Level of Service C

HCM Volume to Capacity ratio 0.37

Actuated Cycle Length (s) 75.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 52.7% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 66 779 59 153 998 314 86 329 229 159 202 28

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 11 12 11 12 11 10 11 12 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 0.91 0.91

Frpb, ped/bikes 1.00 1.00 1.00 0.98 1.00 1.00 0.96 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.96 1.00 1.00 0.85 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 0.99

Satd. Flow (prot) 1770 3376 1770 3227 1711 1739 1470 1610 3198

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 0.99

Satd. Flow (perm) 1770 3376 1770 3227 1711 1739 1470 1610 3198

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 72 847 64 166 1085 341 93 358 249 173 220 30

RTOR Reduction (vph) 0 3 0 0 19 0 0 0 151 0 6 0

Lane Group Flow (vph) 72 908 0 166 1407 0 93 358 98 138 279 0

Confl. Peds. (#/hr) 21 14 14 21 6 13 13 6

Turn Type Prot Prot Split Perm Split

Protected Phases 5 2 1 6 4 4 3 3

Permitted Phases 4

Actuated Green, G (s) 7.0 63.2 17.5 73.7 31.7 31.7 31.7 17.6 17.6

Effective Green, g (s) 7.0 63.2 17.5 73.7 31.7 31.7 31.7 17.6 17.6

Actuated g/C Ratio 0.05 0.42 0.12 0.49 0.21 0.21 0.21 0.12 0.12

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 83 1422 207 1586 362 368 311 189 375

v/s Ratio Prot c0.04 0.27 0.09 c0.44 0.05 c0.21 0.09 c0.09

v/s Ratio Perm 0.07

v/c Ratio 0.87 0.64 0.80 0.89 0.26 0.97 0.32 0.73 0.74

Uniform Delay, d1 71.0 34.4 64.6 34.4 49.3 58.7 50.0 63.9 64.0

Progression Factor 0.84 0.75 1.16 0.40 1.00 1.00 1.00 0.89 0.89

Incremental Delay, d2 53.6 2.1 2.0 0.8 0.1 39.3 0.2 10.9 6.3

Delay (s) 113.2 27.7 76.6 14.7 49.5 98.0 50.2 67.8 63.0

Level of Service F C E B D F D E E

Approach Delay (s) 34.0 21.1 74.6 64.6

Approach LOS C C E E

Intersection Summary

HCM Average Control Delay 39.6 HCM Level of Service D

HCM Volume to Capacity ratio 0.89

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 85.9% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 57 30 18 14 29 11 26 499 6 7 262 21

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 62 33 20 15 32 12 28 542 7 8 285 23

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 114 59 577 315

Volume Left (vph) 62 15 28 8

Volume Right (vph) 20 12 7 23

Hadj (s) 0.04 -0.04 0.04 0.00

Departure Headway (s) 6.3 6.4 5.0 5.2

Degree Utilization, x 0.20 0.10 0.79 0.46

Capacity (veh/h) 518 498 712 655

Control Delay (s) 10.9 10.1 24.2 12.6

Approach Delay (s) 10.9 10.1 24.2 12.6

Approach LOS B B C B

Intersection Summary

Delay 18.6

HCM Level of Service C

Intersection Capacity Utilization 57.2% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 38 208 279 279 96 26

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 41 226 303 303 104 28

Pedestrians 1 12

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1041 119 134

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1041 119 134

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 79 76 79

cM capacity (veh/h) 199 931 1450

Direction, Lane # EB 1 EB 2 NB 1 SB 1

Volume Total 41 226 607 133

Volume Left 41 0 303 0

Volume Right 0 226 0 28

cSH 199 931 1450 1700

Volume to Capacity 0.21 0.24 0.21 0.08

Queue Length 95th (ft) 19 24 20 0

Control Delay (s) 27.7 10.1 5.1 0.0

Lane LOS D B A

Approach Delay (s) 12.8 5.1 0.0

Approach LOS B

Intersection Summary

Average Delay 6.5

Intersection Capacity Utilization 50.3% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 25 36 3 22 38 171 8 362 33 156 145 17

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 27 39 3 24 41 186 9 393 36 170 158 18

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 70 65 186 438 346

Volume Left (vph) 27 24 0 9 170

Volume Right (vph) 3 0 186 36 18

Hadj (s) 0.08 0.22 -0.67 -0.01 0.10

Departure Headway (s) 6.9 7.0 6.1 5.5 5.7

Degree Utilization, x 0.13 0.13 0.32 0.66 0.55

Capacity (veh/h) 428 464 531 632 601

Control Delay (s) 10.9 9.8 10.7 18.6 15.4

Approach Delay (s) 10.9 10.5 18.6 15.4

Approach LOS B B C C

Intersection Summary

Delay 15.3

HCM Level of Service C

Intersection Capacity Utilization 59.4% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 22 165 2 23 146 63 9 485 54 54 247 17

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 11 11 11 12 11 11 12 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.98 1.00 1.00

Flpb, ped/bikes 0.99 1.00 0.96 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.96 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1754 1858 1650 1703 1767 1801 1507 1768 1781

Flt Permitted 0.45 1.00 0.56 1.00 0.58 1.00 1.00 0.42 1.00

Satd. Flow (perm) 823 1858 968 1703 1087 1801 1507 789 1781

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 24 179 2 25 159 68 10 527 59 59 268 18

RTOR Reduction (vph) 0 1 0 0 24 0 0 0 19 0 3 0

Lane Group Flow (vph) 24 180 0 25 203 0 10 527 40 59 283 0

Confl. Peds. (#/hr) 6 22 22 6 1 2 2 1

Confl. Bikes (#/hr) 2 2

Turn Type Perm Perm Perm Perm Perm

Protected Phases 4 4 2 2

Permitted Phases 4 4 2 2 2

Actuated Green, G (s) 13.8 13.8 13.8 13.8 51.2 51.2 51.2 51.2 51.2

Effective Green, g (s) 13.8 13.8 13.8 13.8 51.2 51.2 51.2 51.2 51.2

Actuated g/C Ratio 0.18 0.18 0.18 0.18 0.68 0.68 0.68 0.68 0.68

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 151 342 178 313 742 1229 1029 539 1216

v/s Ratio Prot 0.10 c0.12 c0.29 0.16

v/s Ratio Perm 0.03 0.03 0.01 0.03 0.07

v/c Ratio 0.16 0.53 0.14 0.65 0.01 0.43 0.04 0.11 0.23

Uniform Delay, d1 25.7 27.7 25.6 28.4 3.8 5.3 3.9 4.1 4.5

Progression Factor 1.00 1.00 1.32 1.36 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.2 0.7 0.1 3.1 0.0 1.1 0.1 0.4 0.4

Delay (s) 25.9 28.3 34.1 41.8 3.8 6.4 4.0 4.5 4.9

Level of Service C C C D A A A A A

Approach Delay (s) 28.0 41.0 6.1 4.9

Approach LOS C D A A

Intersection Summary

HCM Average Control Delay 15.3 HCM Level of Service B

HCM Volume to Capacity ratio 0.48

Actuated Cycle Length (s) 75.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 61.3% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 1 238 35 157 185 36 41 17 668 25 306 71

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00 1.00 0.95 0.95 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.86 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 1676 1399 1513 1586 1393 1589 1365 1354 1593 3185 1392

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.53 1.00 1.00 0.44 1.00 1.00

Satd. Flow (perm) 1593 1676 1399 1513 1586 1393 893 1365 1354 729 3185 1392

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 1 259 38 171 201 39 45 18 726 27 333 77

RTOR Reduction (vph) 0 0 14 0 0 0 0 164 171 0 0 36

Lane Group Flow (vph) 1 259 24 154 218 39 45 210 199 27 333 41

Confl. Peds. (#/hr) 5 3 3 5 1 1

Turn Type Split Perm Split Free Perm Prot Perm Perm

Protected Phases 8 8 7 7 2 2 6

Permitted Phases 8 Free 2 6 6

Actuated Green, G (s) 29.2 29.2 29.2 25.1 25.1 150.0 80.7 80.7 80.7 80.7 80.7 80.7

Effective Green, g (s) 29.2 29.2 29.2 25.1 25.1 150.0 80.7 80.7 80.7 80.7 80.7 80.7

Actuated g/C Ratio 0.19 0.19 0.19 0.17 0.17 1.00 0.54 0.54 0.54 0.54 0.54 0.54

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.5 3.5 3.5 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 310 326 272 253 265 1393 480 734 728 392 1714 749

v/s Ratio Prot 0.00 c0.15 0.10 c0.14 c0.15 0.15 0.10

v/s Ratio Perm 0.02 0.03 0.05 0.04 0.03

v/c Ratio 0.00 0.79 0.09 0.61 0.82 0.03 0.09 0.29 0.27 0.07 0.19 0.06

Uniform Delay, d1 48.7 57.5 49.5 57.9 60.3 0.0 16.9 18.9 18.8 16.6 17.9 16.5

Progression Factor 1.00 1.00 1.00 0.34 0.36 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 12.9 0.2 2.5 15.6 0.0 0.4 1.0 0.9 0.3 0.3 0.1

Delay (s) 48.7 70.4 49.7 22.3 37.1 0.0 17.2 19.9 19.7 17.0 18.1 16.6

Level of Service D E D C D A B B B B B B

Approach Delay (s) 67.7 28.1 19.6 17.8

Approach LOS E C B B

Intersection Summary

HCM Average Control Delay 28.4 HCM Level of Service C

HCM Volume to Capacity ratio 0.49

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 64.2% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 364 130 5 235 100 92 6 1021 205 133 637 206

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.98 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.97 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1769 1851 1755 1863 1559 1769 3434 1770 3389

Flt Permitted 0.55 1.00 0.66 1.00 1.00 0.28 1.00 0.11 1.00

Satd. Flow (perm) 1020 1851 1227 1863 1559 519 3434 207 3389

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 396 141 5 255 109 100 7 1110 223 145 692 224

RTOR Reduction (vph) 0 2 0 0 0 87 0 22 0 0 35 0

Lane Group Flow (vph) 396 144 0 255 109 13 7 1311 0 145 881 0

Confl. Peds. (#/hr) 1 11 11 1 2 12 12 2

Confl. Bikes (#/hr) 2 1 1

Turn Type pm+pt pm+pt Perm pm+pt pm+pt

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 8 2 6

Actuated Green, G (s) 22.1 11.9 17.7 9.7 9.7 33.0 32.0 43.1 38.1

Effective Green, g (s) 22.1 11.9 17.7 9.7 9.7 33.0 32.0 43.1 38.1

Actuated g/C Ratio 0.29 0.16 0.24 0.13 0.13 0.44 0.43 0.57 0.51

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 402 294 346 241 202 245 1465 267 1722

v/s Ratio Prot c0.13 0.08 0.08 0.06 0.00 c0.38 c0.05 0.26

v/s Ratio Perm c0.16 0.10 0.01 0.01 0.26

v/c Ratio 0.99 0.49 0.74 0.45 0.06 0.03 0.90 0.54 0.51

Uniform Delay, d1 25.2 28.8 25.7 30.2 28.7 11.9 19.9 13.4 12.3

Progression Factor 1.00 1.00 0.80 0.51 0.92 1.00 1.00 1.00 1.00

Incremental Delay, d2 40.6 1.3 5.6 0.9 0.1 0.0 8.8 2.3 1.1

Delay (s) 65.8 30.1 26.1 16.4 26.3 11.9 28.8 15.7 13.4

Level of Service E C C B C B C B B

Approach Delay (s) 56.2 23.9 28.7 13.7

Approach LOS E C C B

Intersection Summary

HCM Average Control Delay 27.7 HCM Level of Service C

HCM Volume to Capacity ratio 0.92

Actuated Cycle Length (s) 75.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 81.4% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 363 823 112 5 775 303 342 499 500 27 40 90

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.1 5.5 5.5 5.5 5.1 5.1 5.5 5.1 5.1 5.5

Lane Util. Factor 1.00 0.95 1.00 0.95 0.91 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.96 0.99 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 0.96 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 1.00 0.95 0.99 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3539 1518 3370 1610 3370 1583 1770 1863 1583

Flt Permitted 0.07 1.00 1.00 0.95 0.95 0.99 1.00 0.95 1.00 1.00

Satd. Flow (perm) 140 3539 1518 3206 1610 3370 1583 1770 1863 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 395 895 122 5 842 329 372 542 543 29 43 98

RTOR Reduction (vph) 0 0 31 0 28 0 0 0 195 0 0 58

Lane Group Flow (vph) 395 895 91 0 1148 0 298 616 348 29 43 40

Confl. Peds. (#/hr) 6 8 8 6

Confl. Bikes (#/hr) 1

Turn Type pm+pt Perm Perm Split custom Split custom

Protected Phases 5 2 6 4 4 3 3

Permitted Phases 2 2 6 2 6

Actuated Green, G (s) 89.7 89.7 89.7 57.2 30.0 30.0 89.7 4.4 4.4 57.2

Effective Green, g (s) 89.7 89.7 89.7 57.2 30.0 30.0 89.7 4.4 4.4 57.2

Actuated g/C Ratio 0.64 0.64 0.64 0.41 0.21 0.21 0.64 0.03 0.03 0.41

Clearance Time (s) 5.1 5.5 5.5 5.5 5.1 5.1 5.5 5.1 5.1 5.5

Vehicle Extension (s) 3.0 3.5 3.5 3.5 3.0 3.0 3.5 3.0 3.0 3.5

Lane Grp Cap (vph) 409 2271 974 1312 345 723 1016 56 59 648

v/s Ratio Prot c0.19 0.25 c0.19 0.18 0.02 c0.02

v/s Ratio Perm c0.43 0.06 0.36 0.22 0.03

v/c Ratio 0.97 0.39 0.09 0.88 0.86 0.85 0.34 0.52 0.73 0.06

Uniform Delay, d1 44.2 12.0 9.6 38.0 52.9 52.8 11.5 66.7 67.1 25.0

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 35.3 0.1 0.0 7.0 19.5 9.5 0.2 7.9 36.0 0.0

Delay (s) 79.5 12.1 9.6 45.0 72.4 62.3 11.7 74.5 103.1 25.1

Level of Service E B A D E E B E F C

Approach Delay (s) 30.8 45.0 45.5 53.2

Approach LOS C D D D

Intersection Summary

HCM Average Control Delay 40.7 HCM Level of Service D

HCM Volume to Capacity ratio 0.91

Actuated Cycle Length (s) 139.8 Sum of lost time (s) 15.3

Intersection Capacity Utilization 90.0% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Sign Control Stop Stop Stop

Volume (vph) 3 40 57 45 32 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 3 43 62 49 35 1

Direction, Lane # EB 1 NB 1 SB 1

Volume Total (vph) 47 111 36

Volume Left (vph) 3 62 0

Volume Right (vph) 43 0 1

Hadj (s) -0.51 0.15 0.02

Departure Headway (s) 3.7 4.2 4.1

Degree Utilization, x 0.05 0.13 0.04

Capacity (veh/h) 929 842 856

Control Delay (s) 6.9 7.8 7.3

Approach Delay (s) 6.9 7.8 7.3

Approach LOS A A A

Intersection Summary

Delay 7.5

HCM Level of Service A

Intersection Capacity Utilization 22.2% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 4 2 2 1 5 49 2 68 0 47 84 10

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 4 2 2 1 5 53 2 74 0 51 91 11

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 9 60 76 153

Volume Left (vph) 4 1 2 51

Volume Right (vph) 2 53 0 11

Hadj (s) -0.02 -0.50 0.04 0.06

Departure Headway (s) 4.5 3.9 4.2 4.2

Degree Utilization, x 0.01 0.07 0.09 0.18

Capacity (veh/h) 761 866 822 843

Control Delay (s) 7.5 7.2 7.7 8.1

Approach Delay (s) 7.5 7.2 7.7 8.1

Approach LOS A A A A

Intersection Summary

Delay 7.8

HCM Level of Service A

Intersection Capacity Utilization 25.9% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 0 3 8 0 41 2 102 10 26 72 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 0 3 9 0 45 2 111 11 28 78 0

Pedestrians 1 1

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 301 261 79 260 255 117 78 122

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 301 261 79 260 255 117 78 122

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 100 100 99 100 95 100 98

cM capacity (veh/h) 610 631 980 679 635 934 1520 1466

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 4 53 124 107

Volume Left 1 9 2 28

Volume Right 3 45 11 0

cSH 851 880 1520 1466

Volume to Capacity 0.01 0.06 0.00 0.02

Queue Length 95th (ft) 0 5 0 1

Control Delay (s) 9.3 9.4 0.1 2.1

Lane LOS A A A A

Approach Delay (s) 9.3 9.4 0.1 2.1

Approach LOS A A

Intersection Summary

Average Delay 2.7

Intersection Capacity Utilization 22.5% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 326 15 7 19 4 14 58 427 17 14 297 160

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 5.0 5.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 0.99 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.95 1.00 0.99 1.00 0.95

Flt Protected 0.96 0.97 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1769 1713 1755 3515 1770 3326

Flt Permitted 0.73 0.79 0.47 1.00 0.95 1.00

Satd. Flow (perm) 1350 1392 868 3515 1770 3326

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 354 16 8 21 4 15 63 464 18 15 323 174

RTOR Reduction (vph) 0 1 0 0 10 0 0 2 0 0 34 0

Lane Group Flow (vph) 0 377 0 0 30 0 63 480 0 15 463 0

Confl. Peds. (#/hr) 1 3 3 1 3 2 2 3

Confl. Bikes (#/hr) 1

Turn Type Perm Perm Perm Prot

Protected Phases 8 8 6 5 5 6

Permitted Phases 8 8 6

Actuated Green, G (s) 52.9 52.9 70.2 70.2 13.9 88.1

Effective Green, g (s) 52.9 52.9 70.2 70.2 13.9 88.1

Actuated g/C Ratio 0.35 0.35 0.47 0.47 0.09 0.59

Clearance Time (s) 4.0 4.0 5.0 5.0 4.0

Vehicle Extension (s) 3.5 3.5 2.5 2.5 2.0

Lane Grp Cap (vph) 476 491 406 1645 164 1953

v/s Ratio Prot c0.14 0.01 c0.14

v/s Ratio Perm c0.28 0.02 0.07

v/c Ratio 0.79 0.06 0.16 0.29 0.09 0.24

Uniform Delay, d1 43.6 32.1 22.9 24.6 62.3 14.8

Progression Factor 1.00 1.00 0.70 0.69 1.68 0.18

Incremental Delay, d2 9.0 0.1 0.8 0.4 0.1 0.0

Delay (s) 52.7 32.2 16.9 17.4 104.9 2.7

Level of Service D C B B F A

Approach Delay (s) 52.7 32.2 17.3 5.7

Approach LOS D C B A

Intersection Summary

HCM Average Control Delay 22.7 HCM Level of Service C

HCM Volume to Capacity ratio 0.48

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 13.0

Intersection Capacity Utilization 54.4% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 3 5 128 5 7 9 119 100 8 50 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 3 5 139 5 8 10 129 109 9 54 0

Pedestrians 2 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 131

pX, platoon unblocked 0.97 0.97 0.97 0.97 0.97 0.97

vC, conflicting volume 287 329 56 284 275 186 54 238

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 248 291 56 244 235 143 54 197

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 99 99 79 99 99 99 99

cM capacity (veh/h) 665 592 1008 673 636 875 1551 1332

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 9 152 248 63

Volume Left 0 139 10 9

Volume Right 5 8 109 0

cSH 798 679 1551 1332

Volume to Capacity 0.01 0.22 0.01 0.01

Queue Length 95th (ft) 1 21 0 0

Control Delay (s) 9.6 11.8 0.3 1.1

Lane LOS A B A A

Approach Delay (s) 9.6 11.8 0.3 1.1

Approach LOS A B

Intersection Summary

Average Delay 4.3

Intersection Capacity Utilization 35.0% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 15 3 7 28 18 18 18 94 12 28 95 49

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 16 3 8 30 20 20 20 102 13 30 103 53

Pedestrians 4 3 1

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 372 352 135 352 372 112 161 118

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 372 352 135 352 372 112 161 118

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 97 99 99 95 96 98 99 98

cM capacity (veh/h) 538 550 910 575 536 939 1414 1466

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 27 70 135 187

Volume Left 16 30 20 30

Volume Right 8 20 13 53

cSH 609 631 1414 1466

Volume to Capacity 0.04 0.11 0.01 0.02

Queue Length 95th (ft) 3 9 1 2

Control Delay (s) 11.2 11.4 1.2 1.4

Lane LOS B B A A

Approach Delay (s) 11.2 11.4 1.2 1.4

Approach LOS B B

Intersection Summary

Average Delay 3.6

Intersection Capacity Utilization 24.0% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 158 729 4 4 1013 98 4 1 1 44 1 158

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.6 4.6 4.6 4.6 5.5 5.5 5.5

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.99 0.98 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.97 0.95 1.00

Satd. Flow (prot) 1769 3536 1768 3484 1759 1770 1560

Flt Permitted 0.18 1.00 0.31 1.00 0.89 0.75 1.00

Satd. Flow (perm) 333 3536 582 3484 1609 1404 1560

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 172 792 4 4 1101 107 4 1 1 48 1 172

RTOR Reduction (vph) 0 0 0 0 7 0 0 1 0 0 118 0

Lane Group Flow (vph) 172 796 0 4 1201 0 0 5 0 48 55 0

Confl. Peds. (#/hr) 2 1 1 2 2 2

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 99.4 99.4 99.4 99.4 40.5 40.5 40.5

Effective Green, g (s) 99.4 99.4 99.4 99.4 40.5 40.5 40.5

Actuated g/C Ratio 0.66 0.66 0.66 0.66 0.27 0.27 0.27

Clearance Time (s) 4.6 4.6 4.6 4.6 5.5 5.5 5.5

Vehicle Extension (s) 3.5 3.5 3.5 3.5 4.0 4.0 4.0

Lane Grp Cap (vph) 221 2343 386 2309 434 379 421

v/s Ratio Prot 0.23 0.34 c0.04

v/s Ratio Perm c0.52 0.01 0.00 0.03

v/c Ratio 0.78 0.34 0.01 0.52 0.01 0.13 0.13

Uniform Delay, d1 17.6 11.0 8.6 13.0 40.1 41.4 41.4

Progression Factor 1.21 0.76 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 12.0 0.1 0.0 0.2 0.1 0.7 0.6

Delay (s) 33.3 8.4 8.6 13.3 40.1 42.1 42.1

Level of Service C A A B D D D

Approach Delay (s) 12.8 13.3 40.1 42.1

Approach LOS B B D D

Intersection Summary

HCM Average Control Delay 15.8 HCM Level of Service B

HCM Volume to Capacity ratio 0.59

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 10.1

Intersection Capacity Utilization 72.1% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 73 599 189 131 755 234 205 489 108 181 332 46

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.96 1.00 0.96 1.00 0.97 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 3393 1770 3386 1770 3428 1770 3463

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1770 3393 1770 3386 1770 3428 1770 3463

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 79 651 205 142 821 254 223 532 117 197 361 50

RTOR Reduction (vph) 0 20 0 0 21 0 0 12 0 0 6 0

Lane Group Flow (vph) 79 836 0 142 1054 0 223 637 0 197 405 0

Confl. Peds. (#/hr) 8 4 4 8 6 5 5 6

Turn Type Prot Prot Prot Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases

Actuated Green, G (s) 11.3 47.7 16.6 53.0 23.5 48.5 21.2 46.2

Effective Green, g (s) 11.3 47.7 16.6 53.0 23.5 48.5 21.2 46.2

Actuated g/C Ratio 0.08 0.32 0.11 0.35 0.16 0.32 0.14 0.31

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 133 1079 196 1196 277 1108 250 1067

v/s Ratio Prot 0.04 0.25 c0.08 c0.31 c0.13 c0.19 0.11 0.12

v/s Ratio Perm

v/c Ratio 0.59 0.77 0.72 0.88 0.81 0.58 0.79 0.38

Uniform Delay, d1 67.1 46.3 64.5 45.6 61.0 42.2 62.2 40.7

Progression Factor 1.00 1.00 1.03 1.17 0.95 0.94 1.00 1.00

Incremental Delay, d2 6.9 3.5 11.6 7.3 15.5 2.2 15.1 1.0

Delay (s) 74.1 49.8 77.9 60.8 73.6 42.0 77.3 41.7

Level of Service E D E E E D E D

Approach Delay (s) 51.9 62.8 50.1 53.2

Approach LOS D E D D

Intersection Summary

HCM Average Control Delay 55.3 HCM Level of Service E

HCM Volume to Capacity ratio 0.72

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 73.0% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 0 0 804 0 0 0 0 0 651 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3

Lane Util. Factor 0.95 0.95

Frt 1.00 1.00

Flt Protected 1.00 1.00

Satd. Flow (prot) 3539 3539

Flt Permitted 1.00 1.00

Satd. Flow (perm) 3539 3539

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 0 0 0 874 0 0 0 0 0 708 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 0 0 0 874 0 0 0 0 0 708 0

Turn Type

Protected Phases 6 4

Permitted Phases

Actuated Green, G (s) 100.0 39.4

Effective Green, g (s) 100.0 39.4

Actuated g/C Ratio 0.67 0.26

Clearance Time (s) 5.3 5.3

Vehicle Extension (s) 5.0 5.0

Lane Grp Cap (vph) 2359 930

v/s Ratio Prot c0.25 c0.20

v/s Ratio Perm

v/c Ratio 0.37 0.76

Uniform Delay, d1 11.1 51.0

Progression Factor 1.05 1.00

Incremental Delay, d2 0.4 4.4

Delay (s) 12.0 55.4

Level of Service B E

Approach Delay (s) 0.0 12.0 0.0 55.4

Approach LOS A B A E

Intersection Summary

HCM Average Control Delay 31.4 HCM Level of Service C

HCM Volume to Capacity ratio 0.48

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 10.6

Intersection Capacity Utilization 36.9% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 0 772 0 0 647 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3

Lane Util. Factor 0.95 0.97

Frt 1.00 1.00

Flt Protected 1.00 0.95

Satd. Flow (prot) 3539 3433

Flt Permitted 1.00 0.95

Satd. Flow (perm) 3539 3433

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 839 0 0 703 0

RTOR Reduction (vph) 0 0 0 0 211 0

Lane Group Flow (vph) 0 839 0 0 492 0

Turn Type

Protected Phases 2 4

Permitted Phases

Actuated Green, G (s) 109.2 30.2

Effective Green, g (s) 109.2 30.2

Actuated g/C Ratio 0.73 0.20

Clearance Time (s) 5.3 5.3

Vehicle Extension (s) 5.0 5.0

Lane Grp Cap (vph) 2576 691

v/s Ratio Prot c0.24 c0.14

v/s Ratio Perm

v/c Ratio 0.33 0.71

Uniform Delay, d1 7.3 55.8

Progression Factor 1.18 0.20

Incremental Delay, d2 0.3 3.9

Delay (s) 8.9 14.9

Level of Service A B

Approach Delay (s) 8.9 0.0 14.9

Approach LOS A A B

Intersection Summary

HCM Average Control Delay 11.7 HCM Level of Service B

HCM Volume to Capacity ratio 0.41

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 10.6

Intersection Capacity Utilization 49.1% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

37: 244th St SW & Meridian Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 31 Synchro 7 -  Report

David Evans and Associates, Inc. Page 39

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 60 1486 71 156 1827 150 119 185 191 122 94 46

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.6 5.3 4.6 5.3 4.6 5.0 5.0 4.6 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3515 1770 3492 1770 1803 1552 1770 1863 1558

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3515 1770 3492 1770 1803 1552 1770 1863 1558

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 65 1615 77 170 1986 163 129 201 208 133 102 50

RTOR Reduction (vph) 0 2 0 0 4 0 0 0 103 0 0 43

Lane Group Flow (vph) 65 1690 0 170 2145 0 129 201 105 133 102 7

Confl. Peds. (#/hr) 2 3 3 2

Confl. Bikes (#/hr) 7 3 1

Bus Blockages (#/hr) 0 0 0 0 0 0 0 8 0 0 0 0

Turn Type Prot Prot Prot Perm Prot Perm

Protected Phases 5 2 1 6 3 8 7 4

Permitted Phases 8 4

Actuated Green, G (s) 12.5 74.5 20.8 82.8 12.9 24.8 24.8 10.4 22.3 22.3

Effective Green, g (s) 12.5 74.5 20.8 82.8 12.9 24.8 24.8 10.4 22.3 22.3

Actuated g/C Ratio 0.08 0.50 0.14 0.55 0.09 0.17 0.17 0.07 0.15 0.15

Clearance Time (s) 4.6 5.3 4.6 5.3 4.6 5.0 5.0 4.6 5.0 5.0

Vehicle Extension (s) 2.5 5.0 2.5 5.0 2.5 5.0 5.0 3.0 5.0 5.0

Lane Grp Cap (vph) 148 1746 245 1928 152 298 257 123 277 232

v/s Ratio Prot 0.04 0.48 c0.10 c0.61 0.07 c0.11 c0.08 0.05

v/s Ratio Perm 0.07 0.00

v/c Ratio 0.44 0.97 0.69 1.11 0.85 0.67 0.41 1.08 0.37 0.03

Uniform Delay, d1 65.4 36.6 61.6 33.6 67.6 58.8 56.0 69.8 57.5 54.6

Progression Factor 1.14 0.52 0.96 0.91 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.4 14.7 6.9 58.0 32.8 7.7 2.2 104.6 1.7 0.1

Delay (s) 76.2 33.7 66.3 88.5 100.4 66.5 58.2 174.4 59.2 54.7

Level of Service E C E F F E E F E D

Approach Delay (s) 35.2 86.9 71.4 112.2

Approach LOS D F E F

Intersection Summary

HCM Average Control Delay 68.1 HCM Level of Service E

HCM Volume to Capacity ratio 0.96

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 14.5

Intersection Capacity Utilization 93.2% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 0 1491 1408 0 489 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3 5.0

Lane Util. Factor 0.95 0.95 0.97

Frt 1.00 1.00 1.00

Flt Protected 1.00 1.00 0.95

Satd. Flow (prot) 3539 3539 3433

Flt Permitted 1.00 1.00 0.95

Satd. Flow (perm) 3539 3539 3433

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 1621 1530 0 532 0

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 0 1621 1530 0 532 0

Turn Type

Protected Phases 2 6 4

Permitted Phases

Actuated Green, G (s) 47.5 47.5 17.2

Effective Green, g (s) 47.5 47.5 17.2

Actuated g/C Ratio 0.63 0.63 0.23

Clearance Time (s) 5.3 5.3 5.0

Vehicle Extension (s) 5.0 3.0 3.0

Lane Grp Cap (vph) 2241 2241 787

v/s Ratio Prot c0.46 0.43 c0.15

v/s Ratio Perm

v/c Ratio 0.72 0.68 0.68

Uniform Delay, d1 9.3 8.9 26.4

Progression Factor 1.55 1.00 1.00

Incremental Delay, d2 0.8 1.7 2.3

Delay (s) 15.2 10.6 28.7

Level of Service B B C

Approach Delay (s) 15.2 10.6 28.7

Approach LOS B B C

Intersection Summary

HCM Average Control Delay 15.2 HCM Level of Service B

HCM Volume to Capacity ratio 0.71

Actuated Cycle Length (s) 75.0 Sum of lost time (s) 10.3

Intersection Capacity Utilization 63.7% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 58 38 61 1538 1249 83

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 63 41 66 1672 1358 90

Pedestrians 2

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 2328 681 1450

vC1, stage 1 conf vol 1360

vC2, stage 2 conf vol 968

vCu, unblocked vol 2328 681 1450

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s) 5.8

tF (s) 3.5 3.3 2.2

p0 queue free % 61 89 86

cM capacity (veh/h) 160 392 462

Direction, Lane # EB 1 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3

Volume Total 104 66 836 836 679 679 90

Volume Left 63 66 0 0 0 0 0

Volume Right 41 0 0 0 0 0 90

cSH 209 462 1700 1700 1700 1700 1700

Volume to Capacity 0.50 0.14 0.49 0.49 0.40 0.40 0.05

Queue Length 95th (ft) 63 12 0 0 0 0 0

Control Delay (s) 38.1 14.1 0.0 0.0 0.0 0.0 0.0

Lane LOS E B

Approach Delay (s) 38.1 0.5 0.0

Approach LOS E

Intersection Summary

Average Delay 1.5

Intersection Capacity Utilization 54.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 234 291 78 182 373 382 47 1189 138 228 866 205

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 11 11 11 11 11 11 13 15 11 13

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.98 1.00 1.00 0.95 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3407 1711 3421 1497 1711 3421 1562 1947 3421 1586

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3407 1711 3421 1497 1711 3421 1562 1947 3421 1586

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 254 316 85 198 405 415 51 1292 150 248 941 223

RTOR Reduction (vph) 0 16 0 0 0 171 0 0 90 0 0 72

Lane Group Flow (vph) 254 385 0 198 405 244 51 1292 60 248 941 151

Confl. Peds. (#/hr) 6 10 10 6 10 21 21 10

Turn Type Prot Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 22.0 29.6 18.0 25.6 25.6 7.4 60.4 60.4 20.0 73.0 73.0

Effective Green, g (s) 22.0 29.6 18.0 25.6 25.6 7.4 60.4 60.4 20.0 73.0 73.0

Actuated g/C Ratio 0.15 0.20 0.12 0.17 0.17 0.05 0.40 0.40 0.13 0.49 0.49

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 3.0 2.0 2.0 2.5 3.5 3.5 2.5 3.5 3.5

Lane Grp Cap (vph) 260 672 205 584 255 84 1378 629 260 1665 772

v/s Ratio Prot c0.14 c0.11 0.12 0.12 0.03 c0.38 c0.13 0.28

v/s Ratio Perm c0.16 0.04 0.10

v/c Ratio 0.98 0.57 0.97 0.69 0.96 0.61 0.94 0.10 0.95 0.57 0.20

Uniform Delay, d1 63.7 54.5 65.7 58.5 61.7 69.9 43.0 27.8 64.5 27.3 21.8

Progression Factor 0.92 1.04 0.99 0.84 0.68 1.27 0.60 0.18 1.00 1.00 1.00

Incremental Delay, d2 48.7 0.7 52.4 2.9 43.8 6.4 9.2 0.2 42.9 1.4 0.6

Delay (s) 107.1 57.5 117.5 52.0 85.5 95.0 35.1 5.1 107.5 28.7 22.4

Level of Service F E F D F F D A F C C

Approach Delay (s) 76.8 78.4 34.2 41.5

Approach LOS E E C D

Intersection Summary

HCM Average Control Delay 52.4 HCM Level of Service D

HCM Volume to Capacity ratio 1.00

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 28.0

Intersection Capacity Utilization 89.3% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL2 EBL EBT EBR WBL WBT WBR WBR2 NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 1 182 398 345 149 329 62 95 391 37 1236 107

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00

Frt 1.00 1.00 0.85 1.00 0.95 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 3185 1425 1593 3031 1593 3185 1425

Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1593 3185 1425 1593 3031 1593 3185 1425

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 1 198 433 375 162 358 67 103 425 40 1343 116

RTOR Reduction (vph) 0 0 0 303 0 15 0 0 0 0 0 60

Lane Group Flow (vph) 0 199 433 72 162 513 0 0 0 465 1343 56

Turn Type Prot Prot Perm Prot Prot Prot Perm

Protected Phases 7 7 4 3 8 5 5 2

Permitted Phases 4 2

Actuated Green, G (s) 17.0 28.9 28.9 16.0 27.9 40.0 72.6 72.6

Effective Green, g (s) 17.0 28.9 28.9 16.0 27.9 40.0 72.6 72.6

Actuated g/C Ratio 0.11 0.19 0.19 0.11 0.19 0.27 0.48 0.48

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 2.0 6.0 6.0

Lane Grp Cap (vph) 181 614 275 170 564 425 1542 690

v/s Ratio Prot c0.12 0.14 0.10 c0.17 c0.29 0.42

v/s Ratio Perm 0.05 0.04

v/c Ratio 1.10 0.71 0.26 0.95 0.91 1.09 0.87 0.08

Uniform Delay, d1 66.5 56.6 51.5 66.6 59.8 55.0 34.5 20.8

Progression Factor 0.78 0.89 2.39 0.86 0.81 0.64 0.93 1.31

Incremental Delay, d2 95.0 3.6 0.5 54.2 18.6 46.4 0.7 0.0

Delay (s) 146.8 53.7 123.6 111.3 66.9 81.5 32.8 27.3

Level of Service F D F F E F C C

Approach Delay (s) 98.1 77.3 44.2

Approach LOS F E D

Intersection Summary

HCM Average Control Delay 69.5 HCM Level of Service E

HCM Volume to Capacity ratio 1.03

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 22.0

Intersection Capacity Utilization 98.1% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBL SBT SBR SBR2 SER2

Lane Configurations

Volume (vph) 85 862 76 18 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00

Frt 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00

Satd. Flow (prot) 1593 3185 1425

Flt Permitted 0.95 1.00 1.00

Satd. Flow (perm) 1593 3185 1425

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 92 937 83 20 0

RTOR Reduction (vph) 0 0 6 0 0

Lane Group Flow (vph) 92 937 97 0 0

Turn Type Prot Prot custom

Protected Phases 1 6 6

Permitted Phases 4

Actuated Green, G (s) 10.5 43.1 43.1

Effective Green, g (s) 10.5 43.1 43.1

Actuated g/C Ratio 0.07 0.29 0.29

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 4.0 4.0

Lane Grp Cap (vph) 112 915 409

v/s Ratio Prot 0.06 c0.29 0.07

v/s Ratio Perm

v/c Ratio 0.82 1.02 0.24

Uniform Delay, d1 68.8 53.4 40.9

Progression Factor 0.97 0.93 0.90

Incremental Delay, d2 33.6 35.3 1.3

Delay (s) 100.1 85.1 38.1

Level of Service F F D

Approach Delay (s) 82.1

Approach LOS F

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 49 188 29 300 345 439 42 1394 374 254 1000 21

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 6.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 0.97 0.95 1.00 1.00 0.95 1.00 0.97 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.97 1.00 1.00 0.96 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 3000 3090 3079 1381 1593 3079 1373 3090 3079 1382

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1593 3000 3090 3079 1381 1593 3079 1373 3090 3079 1382

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 53 204 32 326 375 477 46 1515 407 276 1087 23

RTOR Reduction (vph) 0 9 0 0 0 64 0 0 78 0 0 12

Lane Group Flow (vph) 53 227 0 326 375 413 46 1515 329 276 1087 11

Confl. Peds. (#/hr) 14 20 20 14 10 21 21 10

Turn Type Prot Prot Perm Prot pm+ov Prot Perm

Protected Phases 7 4 3 8 5 2 3 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 6.0 31.0 16.0 41.0 41.0 6.9 69.0 85.0 12.0 74.1 74.1

Effective Green, g (s) 6.0 31.0 16.0 41.0 41.0 6.9 69.0 85.0 12.0 74.1 74.1

Actuated g/C Ratio 0.04 0.21 0.11 0.27 0.27 0.05 0.46 0.57 0.08 0.49 0.49

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 6.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.5 3.5 3.5 1.5 4.0 3.5 1.5 4.0 4.0

Lane Grp Cap (vph) 64 620 330 842 377 73 1416 778 247 1521 683

v/s Ratio Prot 0.03 0.08 c0.11 0.12 0.03 c0.49 0.05 c0.09 0.35

v/s Ratio Perm c0.30 0.19 0.01

v/c Ratio 0.83 0.37 0.99 0.45 1.10 0.63 1.07 0.42 1.12 0.71 0.02

Uniform Delay, d1 71.5 51.1 66.9 45.1 54.5 70.3 40.5 18.5 69.0 29.7 19.4

Progression Factor 0.98 0.93 0.75 1.02 1.03 1.09 0.70 0.98 1.38 0.29 0.12

Incremental Delay, d2 55.6 0.4 44.8 0.4 73.6 7.7 40.6 0.3 72.1 1.1 0.0

Delay (s) 125.9 47.6 94.9 46.4 129.9 84.0 69.1 18.3 167.7 9.8 2.4

Level of Service F D F D F F E B F A A

Approach Delay (s) 62.0 93.6 59.0 41.1

Approach LOS E F E D

Intersection Summary

HCM Average Control Delay 62.5 HCM Level of Service E

HCM Volume to Capacity ratio 1.11

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 22.0

Intersection Capacity Utilization 105.0% ICU Level of Service G

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 225 50 165 16 40 16 149 1854 23 8 1266 120

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 4.0 6.0 4.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 0.97 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.98 1.00 0.99 1.00 1.00 0.95 1.00 1.00 0.99

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.88 1.00 0.96 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1576 1400 1589 1538 3090 3079 1356 1593 3079 1404

Flt Permitted 0.61 1.00 0.24 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1016 1400 398 1538 3090 3079 1356 1593 3079 1404

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 245 54 179 17 43 17 162 2015 25 9 1376 130

RTOR Reduction (vph) 0 88 0 0 11 0 0 0 5 0 0 44

Lane Group Flow (vph) 245 145 0 17 49 0 162 2015 20 9 1376 86

Confl. Peds. (#/hr) 14 13 13 14 1 5 5 1

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 25.0 19.7 19.2 16.8 9.8 106.5 106.5 1.4 98.1 98.1

Effective Green, g (s) 25.0 19.7 19.2 16.8 9.8 106.5 106.5 1.4 98.1 98.1

Actuated g/C Ratio 0.17 0.13 0.13 0.11 0.07 0.71 0.71 0.01 0.65 0.65

Clearance Time (s) 4.0 6.0 4.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 2.0 3.0 2.0 2.0 3.0 3.0 2.0 3.0 3.0

Lane Grp Cap (vph) 189 184 70 172 202 2186 963 15 2014 918

v/s Ratio Prot c0.05 0.10 0.00 0.03 c0.05 c0.65 0.01 0.45

v/s Ratio Perm c0.17 0.03 0.01 0.06

v/c Ratio 1.30 0.79 0.24 0.29 0.80 0.92 0.02 0.60 0.68 0.09

Uniform Delay, d1 62.5 63.1 58.0 61.1 69.1 18.3 6.4 74.0 16.2 9.6

Progression Factor 0.87 0.83 1.00 1.00 1.28 0.29 0.02 0.99 0.46 0.90

Incremental Delay, d2 166.5 18.4 1.8 0.3 2.0 0.9 0.0 30.4 1.6 0.2

Delay (s) 221.1 70.5 59.8 61.4 90.5 6.1 0.2 103.7 9.1 8.8

Level of Service F E E E F A A F A A

Approach Delay (s) 147.7 61.1 12.2 9.6

Approach LOS F E B A

Intersection Summary

HCM Average Control Delay 27.4 HCM Level of Service C

HCM Volume to Capacity ratio 1.01

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 96.5% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 514 361 112 132 205 161 155 1380 209 127 865 17

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.97 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 0.95 1.00 1.00 0.98 1.00 1.00 0.94 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 3090 1676 1354 1593 3185 1396 1593 3185 1344 1593 3185 1379

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 3090 1676 1354 1593 3185 1396 1593 3185 1344 1593 3185 1379

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 559 392 122 143 223 175 168 1500 227 138 940 18

RTOR Reduction (vph) 0 0 91 0 0 78 0 0 86 0 0 11

Lane Group Flow (vph) 559 392 31 143 223 97 168 1500 141 138 940 7

Confl. Peds. (#/hr) 6 25 25 6 11 12 12 11

Turn Type Prot Perm Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 24.0 38.0 38.0 14.0 28.0 28.0 18.3 67.0 67.0 11.0 59.7 59.7

Effective Green, g (s) 24.0 38.0 38.0 14.0 28.0 28.0 18.3 67.0 67.0 11.0 59.7 59.7

Actuated g/C Ratio 0.16 0.25 0.25 0.09 0.19 0.19 0.12 0.45 0.45 0.07 0.40 0.40

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 3.0 3.0 2.0 3.0 3.0

Lane Grp Cap (vph) 494 425 343 149 595 261 194 1423 600 117 1268 549

v/s Ratio Prot c0.18 c0.23 0.09 0.07 0.11 c0.47 c0.09 0.30

v/s Ratio Perm 0.02 0.07 0.11 0.01

v/c Ratio 1.13 0.92 0.09 0.96 0.37 0.37 0.87 1.05 0.24 1.18 0.74 0.01

Uniform Delay, d1 63.0 54.6 42.8 67.7 53.3 53.3 64.6 41.5 25.7 69.5 38.6 27.3

Progression Factor 1.14 0.94 0.94 1.00 1.00 1.00 1.21 0.44 0.23 0.76 1.38 2.13

Incremental Delay, d2 80.6 23.8 0.0 60.4 0.1 0.3 10.6 29.9 0.3 128.2 3.0 0.0

Delay (s) 152.4 74.9 40.4 128.2 53.5 53.6 89.2 48.4 6.2 180.8 56.0 58.2

Level of Service F E D F D D F D A F E E

Approach Delay (s) 111.4 73.3 47.0 71.8

Approach LOS F E D E

Intersection Summary

HCM Average Control Delay 71.0 HCM Level of Service E

HCM Volume to Capacity ratio 1.03

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 97.8% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 179 415 79 216 541 230 64 1425 272 249 893 95

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.95 1.00 1.00 0.92 1.00 1.00 0.93

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3423 1770 3539 1508 1770 3539 1449 1770 3539 1468

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3423 1770 3539 1508 1770 3539 1449 1770 3539 1468

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 195 451 86 235 588 250 70 1549 296 271 971 103

RTOR Reduction (vph) 0 11 0 0 0 161 0 0 61 0 0 50

Lane Group Flow (vph) 195 526 0 235 588 89 70 1549 235 271 971 53

Confl. Peds. (#/hr) 24 26 26 24 29 43 43 29

Turn Type Prot Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 15.0 25.4 19.0 29.4 29.4 8.6 64.0 64.0 21.6 77.0 77.0

Effective Green, g (s) 15.0 25.4 19.0 29.4 29.4 8.6 64.0 64.0 21.6 77.0 77.0

Actuated g/C Ratio 0.10 0.17 0.13 0.20 0.20 0.06 0.43 0.43 0.14 0.51 0.51

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 4.0 2.0 2.0 2.0 6.0 6.0 5.0 6.0 6.0

Lane Grp Cap (vph) 177 580 224 694 296 101 1510 618 255 1817 754

v/s Ratio Prot 0.11 0.15 c0.13 c0.17 0.04 c0.44 c0.15 0.27

v/s Ratio Perm 0.06 0.16 0.04

v/c Ratio 1.10 0.91 1.05 0.85 0.30 0.69 1.03 0.38 1.06 0.53 0.07

Uniform Delay, d1 67.5 61.1 65.5 58.1 51.5 69.4 43.0 29.4 64.2 24.5 18.4

Progression Factor 1.01 1.03 1.00 1.00 1.00 1.25 0.55 0.28 0.89 0.72 0.85

Incremental Delay, d2 94.4 16.6 73.6 9.1 0.2 8.1 23.5 0.9 66.8 0.9 0.1

Delay (s) 162.4 79.8 139.1 67.2 51.7 95.0 47.1 9.2 124.1 18.5 15.9

Level of Service F E F E D F D A F B B

Approach Delay (s) 101.8 79.3 43.0 39.5

Approach LOS F E D D

Intersection Summary

HCM Average Control Delay 58.3 HCM Level of Service E

HCM Volume to Capacity ratio 1.01

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 100.4% ICU Level of Service G

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 150 300 76 172 444 141 92 1414 146 128 862 111

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Frpb, ped/bikes 1.00 0.99 1.00 0.97 1.00 1.00 0.93 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.96 1.00 1.00 0.85 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1770 3390 1770 3309 1770 3539 1473 1770 3439

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1770 3390 1770 3309 1770 3539 1473 1770 3439

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 163 326 83 187 483 153 100 1537 159 139 937 121

RTOR Reduction (vph) 0 15 0 0 20 0 0 0 60 0 7 0

Lane Group Flow (vph) 163 394 0 187 616 0 100 1537 99 139 1051 0

Confl. Peds. (#/hr) 41 17 17 41 32 21 21 32

Turn Type Prot Prot Prot Perm Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 2

Actuated Green, G (s) 16.3 27.2 18.7 29.6 13.2 74.4 74.4 13.7 74.9

Effective Green, g (s) 16.3 27.2 18.7 29.6 13.2 74.4 74.4 13.7 74.9

Actuated g/C Ratio 0.11 0.18 0.12 0.20 0.09 0.50 0.50 0.09 0.50

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 192 615 221 653 156 1755 731 162 1717

v/s Ratio Prot 0.09 0.12 c0.11 c0.19 0.06 c0.43 c0.08 0.31

v/s Ratio Perm 0.07

v/c Ratio 0.85 0.64 0.85 0.94 0.64 0.88 0.14 0.86 0.61

Uniform Delay, d1 65.6 56.9 64.2 59.4 66.1 33.7 20.4 67.2 27.1

Progression Factor 1.00 1.00 0.92 0.90 1.00 1.00 1.00 0.99 0.79

Incremental Delay, d2 27.8 2.3 16.7 15.9 8.7 6.5 0.4 27.2 1.2

Delay (s) 93.5 59.2 75.8 69.1 74.8 40.2 20.8 93.4 22.6

Level of Service F E E E E D C F C

Approach Delay (s) 68.9 70.6 40.4 30.8

Approach LOS E E D C

Intersection Summary

HCM Average Control Delay 47.2 HCM Level of Service D

HCM Volume to Capacity ratio 0.87

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 85.4% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 861 358 105 1153 0 0 0 0 207 0 415

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 11 11 12 12 12 12 12 11 12

Total Lost time (s) 5.0 5.0 4.6 5.0 5.0 5.0

Lane Util. Factor 0.91 1.00 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 0.97 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 4916 1540 1711 3421 1711 1583

Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 4916 1540 1711 3421 1711 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 936 389 114 1253 0 0 0 0 225 0 451

RTOR Reduction (vph) 0 0 254 0 0 0 0 0 0 0 0 370

Lane Group Flow (vph) 0 936 135 114 1253 0 0 0 0 0 225 81

Confl. Peds. (#/hr) 3 3

Turn Type Perm Prot Perm Perm

Protected Phases 2 1 6 4

Permitted Phases 2 4 4

Actuated Green, G (s) 52.1 52.1 20.4 40.0 26.9 26.9

Effective Green, g (s) 52.1 52.1 20.4 40.0 26.9 26.9

Actuated g/C Ratio 0.35 0.35 0.14 0.27 0.18 0.18

Clearance Time (s) 5.0 5.0 4.6 5.0 5.0 5.0

Vehicle Extension (s) 4.0 4.0 4.5 4.0 5.0 5.0

Lane Grp Cap (vph) 1707 535 233 912 307 284

v/s Ratio Prot c0.19 0.07 c0.37

v/s Ratio Perm 0.09 0.13 0.05

v/c Ratio 0.55 0.25 0.49 1.37 0.73 0.28

Uniform Delay, d1 39.5 35.0 60.0 55.0 58.2 53.2

Progression Factor 0.81 3.44 0.91 0.93 1.00 1.00

Incremental Delay, d2 1.0 0.9 1.8 172.8 10.5 1.2

Delay (s) 33.2 121.3 56.5 224.0 68.7 54.4

Level of Service C F E F E D

Approach Delay (s) 59.0 210.0 0.0 59.1

Approach LOS E F A E

Intersection Summary

HCM Average Control Delay 120.3 HCM Level of Service F

HCM Volume to Capacity ratio 0.95

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 51.0

Intersection Capacity Utilization 91.6% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 21 492 96 0 710 102 601 227 364 92 68 10

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 0.95 0.95 1.00 0.91 0.91 0.91 0.91

Frpb, ped/bikes 1.00 1.00 0.98 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.98 1.00 0.85 1.00 0.93 1.00 0.99

Flt Protected 1.00 1.00 1.00 0.95 0.99 0.95 0.98

Satd. Flow (prot) 3442 3539 1559 1610 3096 1610 3289

Flt Permitted 0.81 1.00 1.00 0.95 0.99 0.95 0.98

Satd. Flow (perm) 2790 3539 1559 1610 3096 1610 3289

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 23 535 104 0 772 111 653 247 396 100 74 11

RTOR Reduction (vph) 0 21 0 0 0 66 0 194 0 0 9 0

Lane Group Flow (vph) 0 641 0 0 772 45 444 658 0 61 115 0

Confl. Peds. (#/hr) 2 2 2 2 2 1 1 2

Confl. Bikes (#/hr) 1

Turn Type Perm Perm Split Split

Protected Phases 4 8 2 2 6 6

Permitted Phases 4 8

Actuated Green, G (s) 19.5 19.5 19.5 27.5 27.5 16.0 16.0

Effective Green, g (s) 19.5 19.5 19.5 27.5 27.5 16.0 16.0

Actuated g/C Ratio 0.26 0.26 0.26 0.37 0.37 0.21 0.21

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 725 920 405 590 1135 343 702

v/s Ratio Prot 0.22 c0.28 0.21 c0.04 0.04

v/s Ratio Perm c0.23 0.03

v/c Ratio 0.88 0.84 0.11 0.75 0.58 0.18 0.16

Uniform Delay, d1 26.7 26.3 21.1 20.8 19.1 24.1 24.0

Progression Factor 0.89 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 10.8 6.8 0.1 8.6 2.2 1.1 0.5

Delay (s) 34.4 33.1 21.3 29.4 21.3 25.3 24.6

Level of Service C C C C C C C

Approach Delay (s) 34.4 31.6 24.0 24.8

Approach LOS C C C C

Intersection Summary

HCM Average Control Delay 28.6 HCM Level of Service C

HCM Volume to Capacity ratio 0.65

Actuated Cycle Length (s) 75.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 79.3% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 17 0 41 1 3 7 79 453 6 3 227 24

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 18 0 45 1 3 8 86 492 7 3 247 26

Pedestrians 4

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 943 937 264 982 947 496 273 499

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 943 937 264 982 947 496 273 499

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 92 100 94 99 99 99 93 100

cM capacity (veh/h) 224 246 772 203 243 574 1290 1065

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 63 12 585 276

Volume Left 18 1 86 3

Volume Right 45 8 7 26

cSH 450 373 1290 1065

Volume to Capacity 0.14 0.03 0.07 0.00

Queue Length 95th (ft) 12 2 5 0

Control Delay (s) 14.3 15.0 1.8 0.1

Lane LOS B B A A

Approach Delay (s) 14.3 15.0 1.8 0.1

Approach LOS B B

Intersection Summary

Average Delay 2.3

Intersection Capacity Utilization 60.9% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 3 4 80 14 29 3 209 95 8 167 3

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 3 4 87 15 32 3 227 103 9 182 3

Pedestrians 3 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 527 538 186 495 488 281 185 330

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 527 538 186 495 488 281 185 330

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 99 99 82 97 96 100 99

cM capacity (veh/h) 428 446 854 475 476 757 1390 1229

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 9 134 334 193

Volume Left 1 87 3 9

Volume Right 4 32 103 3

cSH 582 521 1390 1229

Volume to Capacity 0.01 0.26 0.00 0.01

Queue Length 95th (ft) 1 25 0 1

Control Delay (s) 11.3 14.3 0.1 0.4

Lane LOS B B A A

Approach Delay (s) 11.3 14.3 0.1 0.4

Approach LOS B B

Intersection Summary

Average Delay 3.2

Intersection Capacity Utilization 38.2% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 9 111 24 34 96 61 44 356 67 12 134 11

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 10 121 26 37 104 66 48 387 73 13 146 12

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 157 208 508 171

Volume Left (vph) 10 37 48 13

Volume Right (vph) 26 66 73 12

Hadj (s) -0.05 -0.12 -0.03 0.01

Departure Headway (s) 6.2 6.0 5.3 5.9

Degree Utilization, x 0.27 0.35 0.75 0.28

Capacity (veh/h) 495 533 655 537

Control Delay (s) 11.5 12.2 22.4 11.2

Approach Delay (s) 11.5 12.2 22.4 11.2

Approach LOS B B C B

Intersection Summary

Delay 16.9

HCM Level of Service C

Intersection Capacity Utilization 62.2% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 108 125 26 158 141 129 33 1317 173 82 959 45

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 1.00 0.96 1.00 1.00 0.91

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.93 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1765 1742 1758 1654 1770 3421 1523 1770 3421 1441

Flt Permitted 0.25 1.00 0.37 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 457 1742 685 1654 1770 3421 1523 1770 3421 1441

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 117 136 28 172 153 140 36 1432 188 89 1042 49

RTOR Reduction (vph) 0 5 0 0 23 0 0 0 86 0 0 20

Lane Group Flow (vph) 117 159 0 172 270 0 36 1432 102 89 1042 29

Confl. Peds. (#/hr) 14 20 19 6 19 6 6 19

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 31.9 23.9 41.5 28.7 5.9 81.4 81.4 11.9 87.4 87.4

Effective Green, g (s) 31.9 23.9 41.5 28.7 5.9 81.4 81.4 11.9 87.4 87.4

Actuated g/C Ratio 0.21 0.16 0.28 0.19 0.04 0.54 0.54 0.08 0.58 0.58

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 3.5 3.0 3.5 2.0 4.0 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 167 278 281 316 70 1856 826 140 1993 840

v/s Ratio Prot 0.04 0.09 c0.05 c0.16 0.02 c0.42 c0.05 0.30

v/s Ratio Perm 0.11 0.12 0.07 0.02

v/c Ratio 0.70 0.57 0.61 0.86 0.51 0.77 0.12 0.64 0.52 0.03

Uniform Delay, d1 51.1 58.3 44.1 58.6 70.6 27.0 16.8 66.9 18.8 13.3

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.97 0.70 0.53

Incremental Delay, d2 10.3 3.0 3.9 20.1 2.6 3.2 0.3 8.0 0.8 0.1

Delay (s) 61.4 61.4 48.0 78.7 73.3 30.2 17.1 72.9 13.8 7.1

Level of Service E E D E E C B E B A

Approach Delay (s) 61.4 67.4 29.6 18.0

Approach LOS E E C B

Intersection Summary

HCM Average Control Delay 33.2 HCM Level of Service C

HCM Volume to Capacity ratio 0.78

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 82.1% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 2 1 0 55 3 57 1 470 50 17 231 1

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 1 0 60 3 62 1 511 54 18 251 1

Pedestrians 4 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 894 860 252 833 833 544 252 569

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 894 860 252 833 833 544 252 569

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 99 100 100 79 99 88 100 98

cM capacity (veh/h) 225 287 787 281 297 536 1313 1000

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 3 125 566 271

Volume Left 2 60 1 18

Volume Right 0 62 54 1

cSH 243 369 1313 1000

Volume to Capacity 0.01 0.34 0.00 0.02

Queue Length 95th (ft) 1 37 0 1

Control Delay (s) 20.0 19.7 0.0 0.8

Lane LOS C C A A

Approach Delay (s) 20.0 19.7 0.0 0.8

Approach LOS C C

Intersection Summary

Average Delay 2.8

Intersection Capacity Utilization 42.4% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 23 40 10 44 69 37 15 250 24 9 210 35

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 25 43 11 48 75 40 16 272 26 10 228 38

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 79 163 314 276

Volume Left (vph) 25 48 16 10

Volume Right (vph) 11 40 26 38

Hadj (s) 0.01 -0.06 -0.01 -0.04

Departure Headway (s) 5.7 5.5 5.0 5.0

Degree Utilization, x 0.13 0.25 0.44 0.38

Capacity (veh/h) 547 591 679 680

Control Delay (s) 9.5 10.3 11.8 11.1

Approach Delay (s) 9.5 10.3 11.8 11.1

Approach LOS A B B B

Intersection Summary

Delay 11.0

HCM Level of Service B

Intersection Capacity Utilization 38.4% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 67 36 73 11 78 46 89 352 16 12 146 42

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 73 39 79 12 85 50 97 383 17 13 159 46

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 191 147 497 217

Volume Left (vph) 73 12 97 13

Volume Right (vph) 79 50 17 46

Hadj (s) -0.14 -0.15 0.05 -0.08

Departure Headway (s) 6.1 6.2 5.4 5.7

Degree Utilization, x 0.32 0.25 0.74 0.35

Capacity (veh/h) 512 509 645 563

Control Delay (s) 11.9 11.2 22.3 11.7

Approach Delay (s) 11.9 11.2 22.3 11.7

Approach LOS B B C B

Intersection Summary

Delay 16.7

HCM Level of Service C

Intersection Capacity Utilization 67.6% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 47 25 7 33 26 38 11 1489 28 31 978 18

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 12 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 1.00 0.94 1.00 1.00 0.92

Flpb, ped/bikes 0.99 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.91 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1753 1729 1747 1674 1770 3421 1490 1770 3421 1455

Flt Permitted 0.67 1.00 0.73 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1240 1729 1350 1674 1770 3421 1490 1770 3421 1455

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 51 27 8 36 28 41 12 1618 30 34 1063 20

RTOR Reduction (vph) 0 7 0 0 38 0 0 0 3 0 0 3

Lane Group Flow (vph) 51 28 0 36 31 0 12 1618 27 34 1063 17

Confl. Peds. (#/hr) 7 8 8 7 15 9 9 15

Turn Type Perm Perm Prot Perm Prot Perm

Protected Phases 4 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 10.2 10.2 10.2 10.2 2.4 119.4 119.4 5.4 122.4 122.4

Effective Green, g (s) 10.2 10.2 10.2 10.2 2.4 119.4 119.4 5.4 122.4 122.4

Actuated g/C Ratio 0.07 0.07 0.07 0.07 0.02 0.80 0.80 0.04 0.82 0.82

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 4.0 4.0 2.0 4.0 4.0

Lane Grp Cap (vph) 84 118 92 114 28 2723 1186 64 2792 1187

v/s Ratio Prot 0.02 0.02 0.01 c0.47 c0.02 c0.31

v/s Ratio Perm c0.04 0.03 0.02 0.01

v/c Ratio 0.61 0.23 0.39 0.27 0.43 0.59 0.02 0.53 0.38 0.01

Uniform Delay, d1 68.0 66.2 66.9 66.4 73.1 5.9 3.2 71.1 3.7 2.6

Progression Factor 1.00 1.00 1.00 1.00 1.04 0.14 0.03 1.00 1.00 1.00

Incremental Delay, d2 8.2 0.4 1.0 0.5 1.6 0.4 0.0 4.2 0.4 0.0

Delay (s) 76.2 66.6 67.9 66.8 78.0 1.3 0.1 75.2 4.1 2.6

Level of Service E E E E E A A E A A

Approach Delay (s) 72.3 67.2 1.8 6.2

Approach LOS E E A A

Intersection Summary

HCM Average Control Delay 7.8 HCM Level of Service A

HCM Volume to Capacity ratio 0.61

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 61.9% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 82 433 82 72 374 112 153 418 109 114 186 61

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 10 10 11 10 10 11 12 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 0.99 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.97 1.00 0.97 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1711 1654 1711 1654 1700 1787 1711 1765

Flt Permitted 0.25 1.00 0.22 1.00 0.43 1.00 0.08 1.00

Satd. Flow (perm) 448 1654 398 1654 771 1787 153 1765

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 89 471 89 78 407 122 166 454 118 124 202 66

RTOR Reduction (vph) 0 5 0 0 7 0 0 7 0 0 8 0

Lane Group Flow (vph) 89 555 0 78 522 0 166 565 0 124 260 0

Confl. Peds. (#/hr) 10 8 8 10 8 7 7 8

Confl. Bikes (#/hr) 2 2 5

Bus Blockages (#/hr) 0 4 0 0 0 0 0 0 0 0 0 0

Turn Type pm+pt pm+pt pm+pt pm+pt

Protected Phases 5 2 1 6 7 4 3 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 70.0 65.0 70.0 65.0 61.3 50.6 58.7 49.3

Effective Green, g (s) 70.0 65.0 70.0 65.0 61.3 50.6 58.7 49.3

Actuated g/C Ratio 0.47 0.43 0.47 0.43 0.41 0.34 0.39 0.33

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 251 717 230 717 381 603 158 580

v/s Ratio Prot c0.01 c0.34 0.01 0.32 0.03 c0.32 c0.05 0.15

v/s Ratio Perm 0.15 0.15 0.15 0.26

v/c Ratio 0.35 0.77 0.34 0.73 0.44 0.94 0.78 0.45

Uniform Delay, d1 25.9 36.3 26.5 35.2 29.8 48.2 36.3 39.6

Progression Factor 0.62 0.60 1.00 1.00 0.78 0.87 1.00 1.00

Incremental Delay, d2 0.3 7.9 0.3 6.4 0.1 10.6 20.6 0.2

Delay (s) 16.3 29.7 26.8 41.6 23.2 52.4 56.8 39.8

Level of Service B C C D C D E D

Approach Delay (s) 27.9 39.7 45.8 45.2

Approach LOS C D D D

Intersection Summary

HCM Average Control Delay 39.3 HCM Level of Service D

HCM Volume to Capacity ratio 0.79

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 83.8% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 0 0 0 111 1 115 0 368 226 58 244 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 0 0 121 1 125 0 400 246 63 265 0

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 0 247 646 328

Volume Left (vph) 0 121 0 63

Volume Right (vph) 0 125 246 0

Hadj (s) 0.00 -0.17 -0.19 0.07

Departure Headway (s) 7.2 6.2 5.1 5.7

Degree Utilization, x 0.00 0.42 0.91 0.52

Capacity (veh/h) 451 554 695 611

Control Delay (s) 10.2 13.6 37.2 14.8

Approach Delay (s) 0.0 13.6 37.2 14.8

Approach LOS A B E B

Intersection Summary

Delay 26.4

HCM Level of Service D

Intersection Capacity Utilization 72.8% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 47 31 0 3 28 61 1 3 4 69 11 19

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 51 34 0 3 30 66 1 3 4 75 12 21

Pedestrians 1 4 3 1

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 0 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1279

pX, platoon unblocked

vC, conflicting volume 98 37 237 243 41 217 210 66

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 98 37 237 243 41 217 210 66

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 97 100 100 99 100 89 98 98

cM capacity (veh/h) 1494 1570 670 633 1024 708 660 997

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 85 100 9 108

Volume Left 51 3 1 75

Volume Right 0 66 4 21

cSH 1494 1570 789 744

Volume to Capacity 0.03 0.00 0.01 0.14

Queue Length 95th (ft) 3 0 1 13

Control Delay (s) 4.6 0.3 9.6 10.7

Lane LOS A A A B

Approach Delay (s) 4.6 0.3 9.6 10.7

Approach LOS A B

Intersection Summary

Average Delay 5.5

Intersection Capacity Utilization 30.1% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBU NBL NBT NBR SBU SBL

Lane Configurations

Volume (vph) 24 5 59 25 15 20 26 35 1905 38 2 9

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 12 12 12 12 12

Total Lost time (s) 4.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 0.98 1.00 0.99 1.00 1.00 0.93 1.00

Flpb, ped/bikes 0.99 1.00 0.99 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.86 1.00 0.91 1.00 1.00 0.85 1.00

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Satd. Flow (prot) 1582 1363 1581 1461 1593 3185 1331 1593

Flt Permitted 0.73 1.00 0.64 1.00 0.95 1.00 1.00 0.95

Satd. Flow (perm) 1220 1363 1067 1461 1593 3185 1331 1593

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 26 5 64 27 16 22 28 38 2071 41 2 10

RTOR Reduction (vph) 0 61 0 0 21 0 0 0 0 6 0 0

Lane Group Flow (vph) 26 8 0 27 17 0 0 66 2071 35 0 12

Confl. Peds. (#/hr) 6 8 8 6 12 10 10

Turn Type pm+pt pm+pt Prot Prot Perm Prot Prot

Protected Phases 7 4 3 8 5 5 2 1 1

Permitted Phases 4 8 2

Actuated Green, G (s) 9.4 7.0 9.4 7.0 8.9 119.2 119.2 2.4

Effective Green, g (s) 9.4 7.0 9.4 7.0 8.9 119.2 119.2 2.4

Actuated g/C Ratio 0.06 0.05 0.06 0.05 0.06 0.79 0.79 0.02

Clearance Time (s) 4.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 2.0 3.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 82 64 75 68 95 2531 1058 25

v/s Ratio Prot 0.01 0.01 c0.01 0.01 c0.04 c0.65 0.01

v/s Ratio Perm 0.01 c0.02 0.03

v/c Ratio 0.32 0.12 0.36 0.25 0.69 0.82 0.03 0.48

Uniform Delay, d1 67.0 68.6 67.1 69.0 69.2 9.0 3.2 73.2

Progression Factor 1.00 1.00 1.00 1.00 1.07 0.39 0.03 1.25

Incremental Delay, d2 2.2 0.3 2.9 0.7 6.6 1.2 0.0 3.5

Delay (s) 69.2 68.9 70.0 69.7 80.5 4.8 0.1 94.7

Level of Service E E E E F A A F

Approach Delay (s) 69.0 69.8 7.0

Approach LOS E E A

Intersection Summary

HCM Average Control Delay 12.0 HCM Level of Service B

HCM Volume to Capacity ratio 0.79

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 78.5% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBT SBR

Lane Configurations

Volume (vph) 1370 21

Ideal Flow (vphpl) 1900 1900

Lane Width 12 12

Total Lost time (s) 5.0 5.0

Lane Util. Factor 0.95 1.00

Frpb, ped/bikes 1.00 0.92

Flpb, ped/bikes 1.00 1.00

Frt 1.00 0.85

Flt Protected 1.00 1.00

Satd. Flow (prot) 3185 1313

Flt Permitted 1.00 1.00

Satd. Flow (perm) 3185 1313

Peak-hour factor, PHF 0.92 0.92

Adj. Flow (vph) 1489 23

RTOR Reduction (vph) 0 5

Lane Group Flow (vph) 1489 18

Confl. Peds. (#/hr) 12

Turn Type Perm

Protected Phases 6

Permitted Phases 6

Actuated Green, G (s) 112.7 112.7

Effective Green, g (s) 112.7 112.7

Actuated g/C Ratio 0.75 0.75

Clearance Time (s) 5.0 5.0

Vehicle Extension (s) 2.0 2.0

Lane Grp Cap (vph) 2393 987

v/s Ratio Prot 0.47

v/s Ratio Perm 0.01

v/c Ratio 0.62 0.02

Uniform Delay, d1 8.7 4.7

Progression Factor 1.37 1.02

Incremental Delay, d2 0.8 0.0

Delay (s) 12.7 4.8

Level of Service B A

Approach Delay (s) 13.3

Approach LOS B

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 40 740 22 28 778 15 80 75 63 56 26 67

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 10 11 11 12 10 10 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.98

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 1.00 1.00 0.93 1.00 0.89

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1764 3375 1700 3410 1652 1603 1770 1635

Flt Permitted 0.32 1.00 0.33 1.00 0.69 1.00 0.61 1.00

Satd. Flow (perm) 588 3375 590 3410 1203 1603 1137 1635

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 43 804 24 30 846 16 87 82 68 61 28 73

RTOR Reduction (vph) 0 2 0 0 1 0 0 53 0 0 62 0

Lane Group Flow (vph) 43 826 0 30 861 0 87 97 0 61 39 0

Confl. Peds. (#/hr) 5 9 9 5 9 9

Bus Blockages (#/hr) 0 4 0 0 0 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 6 4 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 54.2 54.2 54.2 54.2 10.8 10.8 10.8 10.8

Effective Green, g (s) 54.2 54.2 54.2 54.2 10.8 10.8 10.8 10.8

Actuated g/C Ratio 0.72 0.72 0.72 0.72 0.14 0.14 0.14 0.14

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 425 2439 426 2464 173 231 164 235

v/s Ratio Prot 0.24 c0.25 0.06 0.02

v/s Ratio Perm 0.07 0.05 c0.07 0.05

v/c Ratio 0.10 0.34 0.07 0.35 0.50 0.42 0.37 0.16

Uniform Delay, d1 3.1 3.8 3.0 3.9 29.6 29.2 29.0 28.1

Progression Factor 0.64 0.69 1.03 1.22 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.5 0.4 0.1 0.2 2.3 1.2 1.4 0.3

Delay (s) 2.5 3.0 3.3 4.9 31.9 30.5 30.5 28.5

Level of Service A A A A C C C C

Approach Delay (s) 3.0 4.8 31.0 29.2

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 8.8 HCM Level of Service A

HCM Volume to Capacity ratio 0.37

Actuated Cycle Length (s) 75.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 57.0% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 10 391 15 57 432 14 81 6 99 22 0 19

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.95 1.00 1.00 1.00 0.97 0.98

Flpb, ped/bikes 0.95 1.00 1.00 0.99 1.00 0.98 1.00 0.99

Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85 0.94

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.96 1.00 0.97

Satd. Flow (prot) 1682 1801 1508 1745 1785 1686 1530 1661

Flt Permitted 0.47 1.00 1.00 0.50 1.00 0.74 1.00 0.76

Satd. Flow (perm) 832 1801 1508 923 1785 1313 1530 1291

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 11 425 16 62 470 15 88 7 108 24 0 21

RTOR Reduction (vph) 0 0 3 0 0 0 0 0 97 0 19 0

Lane Group Flow (vph) 11 425 13 62 485 0 0 95 11 0 26 0

Confl. Peds. (#/hr) 24 6 6 24 9 3 3 9

Turn Type Perm Perm Perm Perm Perm Perm

Protected Phases 2 6 4 8

Permitted Phases 2 2 6 4 4 8

Actuated Green, G (s) 124.5 124.5 124.5 124.5 124.5 15.5 15.5 15.5

Effective Green, g (s) 124.5 124.5 124.5 124.5 124.5 15.5 15.5 15.5

Actuated g/C Ratio 0.83 0.83 0.83 0.83 0.83 0.10 0.10 0.10

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 691 1495 1252 766 1482 136 158 133

v/s Ratio Prot 0.24 c0.27

v/s Ratio Perm 0.01 0.01 0.07 c0.07 0.01 0.02

v/c Ratio 0.02 0.28 0.01 0.08 0.33 0.70 0.07 0.20

Uniform Delay, d1 2.2 2.8 2.2 2.3 3.0 65.0 60.7 61.6

Progression Factor 0.14 0.49 0.00 1.03 1.43 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.4 0.0 0.2 0.5 11.9 0.1 0.3

Delay (s) 0.4 1.8 0.0 2.6 4.7 76.9 60.8 61.8

Level of Service A A A A A E E E

Approach Delay (s) 1.7 4.5 68.3 61.8

Approach LOS A A E E

Intersection Summary

HCM Average Control Delay 15.9 HCM Level of Service B

HCM Volume to Capacity ratio 0.37

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 50.8% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 63 763 31 23 1012 86 46 34 30 76 11 83

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.5 4.5

Lane Util. Factor 1.00 0.95 1.00 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 0.97 1.00 0.92

Flpb, ped/bikes 1.00 1.00 0.99 1.00 0.93 1.00 0.96 1.00

Frt 1.00 0.99 1.00 0.99 1.00 0.93 1.00 0.87

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1590 3045 1580 4341 1487 1465 1525 1292

Flt Permitted 0.21 1.00 0.31 1.00 0.54 1.00 0.69 1.00

Satd. Flow (perm) 348 3045 522 4341 840 1465 1112 1292

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 68 829 34 25 1100 93 50 37 33 83 12 90

RTOR Reduction (vph) 0 1 0 0 3 0 0 26 0 0 80 0

Lane Group Flow (vph) 68 862 0 25 1190 0 50 44 0 83 22 0

Confl. Peds. (#/hr) 14 23 23 14 49 24 24 49

Turn Type pm+pt pm+pt Perm Perm

Protected Phases 5 2 1 6 4 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 121.0 115.4 117.4 113.6 15.8 15.8 16.3 16.3

Effective Green, g (s) 121.0 115.4 117.4 113.6 15.8 15.8 16.3 16.3

Actuated g/C Ratio 0.81 0.77 0.78 0.76 0.11 0.11 0.11 0.11

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.5 4.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 327 2343 435 3288 88 154 121 140

v/s Ratio Prot c0.01 c0.28 0.00 0.27 0.03 0.02

v/s Ratio Perm 0.16 0.04 0.06 c0.07

v/c Ratio 0.21 0.37 0.06 0.36 0.57 0.29 0.69 0.16

Uniform Delay, d1 3.2 5.6 3.7 6.1 63.9 61.9 64.4 60.6

Progression Factor 0.44 0.38 1.31 0.75 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.2 0.3 0.0 0.2 8.2 1.0 14.9 0.5

Delay (s) 1.7 2.5 4.8 4.7 72.0 62.9 79.3 61.1

Level of Service A A A A E E E E

Approach Delay (s) 2.4 4.7 66.7 69.3

Approach LOS A A E E

Intersection Summary

HCM Average Control Delay 11.8 HCM Level of Service B

HCM Volume to Capacity ratio 0.39

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 9.5

Intersection Capacity Utilization 61.2% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 51 0 0 21 31 55

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 55 0 0 23 34 60

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 86 64 93

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 86 64 93

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 94 100 100

cM capacity (veh/h) 915 1001 1501

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 55 23 93

Volume Left 55 0 0

Volume Right 0 0 60

cSH 915 1501 1700

Volume to Capacity 0.06 0.00 0.05

Queue Length 95th (ft) 5 0 0

Control Delay (s) 9.2 0.0 0.0

Lane LOS A

Approach Delay (s) 9.2 0.0 0.0

Approach LOS A

Intersection Summary

Average Delay 3.0

Intersection Capacity Utilization 15.0% ICU Level of Service A

Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 23 637 10 6 440 11

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 25 692 11 7 478 12

Pedestrians 2 5 2

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 990 18 19

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 990 18 19

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 87 34 70

cM capacity (veh/h) 190 1057 1594

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 717 17 490

Volume Left 25 0 478

Volume Right 692 7 0

cSH 912 1700 1594

Volume to Capacity 0.79 0.01 0.30

Queue Length 95th (ft) 206 0 32

Control Delay (s) 21.8 0.0 8.1

Lane LOS C A

Approach Delay (s) 21.8 0.0 8.1

Approach LOS C

Intersection Summary

Average Delay 16.0

Intersection Capacity Utilization 79.2% ICU Level of Service D

Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 16 3 8 15 16 11

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 17 3 9 16 17 12

Pedestrians 1 1 1

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 66 19 26

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 66 19 26

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 98 100 99

cM capacity (veh/h) 928 1058 1587

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 21 25 29

Volume Left 17 0 17

Volume Right 3 16 0

cSH 946 1700 1587

Volume to Capacity 0.02 0.01 0.01

Queue Length 95th (ft) 2 0 1

Control Delay (s) 8.9 0.0 4.4

Lane LOS A A

Approach Delay (s) 8.9 0.0 4.4

Approach LOS A

Intersection Summary

Average Delay 4.2

Intersection Capacity Utilization 18.5% ICU Level of Service A

Analysis Period (min) 15
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David Evans and Associates, Inc. Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 452 0 20 650 12 0 3 25 7 3 4

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 491 0 22 707 13 0 3 27 8 3 4

Pedestrians 1 1 4

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 724 492 1250 1262 493 1284 1255 717

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 724 492 1250 1262 493 1284 1255 717

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 98 100 98 95 94 98 99

cM capacity (veh/h) 876 1070 143 166 575 130 167 428

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total 492 22 720 30 15

Volume Left 1 22 0 0 8

Volume Right 0 0 13 27 4

cSH 876 1070 1700 455 172

Volume to Capacity 0.00 0.02 0.42 0.07 0.09

Queue Length 95th (ft) 0 2 0 5 7

Control Delay (s) 0.0 8.4 0.0 13.5 27.9

Lane LOS A A B D

Approach Delay (s) 0.0 0.2 13.5 27.9

Approach LOS B D

Intersection Summary

Average Delay 0.8

Intersection Capacity Utilization 48.5% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

4: NW 196th St NW & 20th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 32 Synchro 7 -  Report

David Evans and Associates, Inc. Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 3 508 4 88 744 207 5 13 74 145 21 28

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 3 552 4 96 809 225 5 14 80 158 23 30

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 279 280 500 629 100 211

Volume Left (vph) 3 0 96 0 5 158

Volume Right (vph) 0 4 0 225 80 30

Hadj (s) 0.04 0.02 0.13 -0.22 -0.44 0.10

Departure Headway (s) 7.2 7.2 6.8 6.4 7.2 7.2

Degree Utilization, x 0.56 0.56 0.94 1.13 0.20 0.42

Capacity (veh/h) 489 483 500 553 464 475

Control Delay (s) 17.7 17.7 50.9 100.1 12.0 15.4

Approach Delay (s) 17.7 78.3 12.0 15.4

Approach LOS C F B C

Intersection Summary

Delay 51.4

HCM Level of Service F

Intersection Capacity Utilization 72.1% ICU Level of Service C

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

5: NW 195th St & 15th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 32 Synchro 7 -  Report

David Evans and Associates, Inc. Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 40 716 0 0 996 83 0 0 0 66 0 54

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 43 778 0 0 1083 90 0 0 0 72 0 59

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1084 778 1465 1949 389 1605 1994 587

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1084 778 1465 1949 389 1605 1994 587

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 93 100 100 100 100 0 100 87

cM capacity (veh/h) 639 834 74 59 610 67 56 452

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 433 389 541 632 0 130

Volume Left 43 0 0 0 0 72

Volume Right 0 0 0 90 0 59

cSH 639 1700 834 1700 1700 108

Volume to Capacity 0.07 0.23 0.00 0.37 0.00 1.21

Queue Length 95th (ft) 5 0 0 0 0 213

Control Delay (s) 2.0 0.0 0.0 0.0 0.0 227.5

Lane LOS A A F

Approach Delay (s) 1.0 0.0 0.0 227.5

Approach LOS A F

Intersection Summary

Average Delay 14.4

Intersection Capacity Utilization 63.2% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

6: N Richmond Beach Rd & 15th Drwy 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 32 Synchro 7 -  Report

David Evans and Associates, Inc. Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 2 720 60 24 1013 5 76 1 29 4 0 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 783 65 26 1101 5 83 1 32 4 0 1

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 393 457 577 556 115 5

Volume Left (vph) 2 0 26 0 83 4

Volume Right (vph) 0 65 0 5 32 1

Hadj (s) 0.04 -0.07 0.06 0.03 0.01 0.07

Departure Headway (s) 6.6 6.5 6.2 6.2 6.9 7.6

Degree Utilization, x 0.72 0.82 0.99 0.95 0.22 0.01

Capacity (veh/h) 540 552 577 556 509 451

Control Delay (s) 23.3 31.2 59.5 50.3 11.9 10.6

Approach Delay (s) 27.6 55.0 11.9 10.6

Approach LOS D F B B

Intersection Summary

Delay 41.4

HCM Level of Service E

Intersection Capacity Utilization 58.4% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

7: NW 190th St & N Richmond Beach Rd 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 32 Synchro 7 -  Report

David Evans and Associates, Inc. Page 7

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 1 157 988 7 47 755

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 171 1074 8 51 821

Pedestrians 2 1

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1289

pX, platoon unblocked 0.81 0.81 0.81

vC, conflicting volume 1592 544 1084

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1261 0 633

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 99 81 93

cM capacity (veh/h) 122 876 765

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2

Volume Total 172 716 366 325 547

Volume Left 1 0 0 51 0

Volume Right 171 0 8 0 0

cSH 843 1700 1700 765 1700

Volume to Capacity 0.20 0.42 0.22 0.07 0.32

Queue Length 95th (ft) 19 0 0 5 0

Control Delay (s) 10.4 0.0 0.0 2.3 0.0

Lane LOS B A

Approach Delay (s) 10.4 0.0 0.8

Approach LOS B

Intersection Summary

Average Delay 1.2

Intersection Capacity Utilization 69.8% ICU Level of Service C

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

8: N Richmond Beach Rd & 8th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 32 Synchro 7 -  Report

David Evans and Associates, Inc. Page 8

Movement EBL EBT EBR EBR2 WBL2 WBL WBT WBR NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 31 653 26 1 31 55 869 214 6 92 182 20

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 12 12 12 11 11 10 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.97 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1707 3511 1711 3166 1711 1771

Flt Permitted 0.19 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 347 3511 1711 3166 1711 1771

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 34 710 28 1 34 60 945 233 7 100 198 22

RTOR Reduction (vph) 0 0 0 0 0 0 12 0 0 0 3 0

Lane Group Flow (vph) 34 739 0 0 0 94 1166 0 0 107 217 0

Confl. Peds. (#/hr) 4 6 2 6 2 2 2

Confl. Bikes (#/hr) 3 2

Bus Blockages (#/hr) 0 0 0 0 0 0 4 0 0 0 0 0

Turn Type Perm Prot Prot Split Split

Protected Phases 2 1 1 6 4 4 4

Permitted Phases 2

Actuated Green, G (s) 66.0 66.0 12.2 83.2 22.6 22.6

Effective Green, g (s) 66.0 66.0 12.2 83.2 22.6 22.6

Actuated g/C Ratio 0.44 0.44 0.08 0.55 0.15 0.15

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.5 2.0 2.0 2.5 2.5

Lane Grp Cap (vph) 153 1545 139 1756 258 267

v/s Ratio Prot 0.21 0.05 c0.37 0.06 c0.12

v/s Ratio Perm 0.10

v/c Ratio 0.22 0.48 0.68 0.66 0.41 0.81

Uniform Delay, d1 26.1 29.8 67.0 23.5 57.7 61.7

Progression Factor 1.00 1.00 1.02 0.83 1.00 1.00

Incremental Delay, d2 3.3 1.1 7.8 1.6 0.8 16.7

Delay (s) 29.4 30.9 76.1 21.1 58.5 78.4

Level of Service C C E C E E

Approach Delay (s) 30.8 25.2 71.9

Approach LOS C C E

Intersection Summary

HCM Average Control Delay 38.7 HCM Level of Service D

HCM Volume to Capacity ratio 0.70

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 78.1% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

8: N Richmond Beach Rd & 8th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 32 Synchro 7 -  Report

David Evans and Associates, Inc. Page 9

Movement SBL SBT SBR SBR2 NEL2 NEL NER NER2

Lane Configurations

Volume (vph) 101 75 20 33 2 26 22 9

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 0.94

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 0.94 0.93

Flt Protected 0.95 1.00 0.98

Satd. Flow (prot) 1711 1650 1595

Flt Permitted 0.95 1.00 0.98

Satd. Flow (perm) 1711 1650 1595

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 110 82 22 36 2 28 24 10

RTOR Reduction (vph) 0 9 0 0 0 0 0 0

Lane Group Flow (vph) 110 131 0 0 0 64 0 0

Confl. Peds. (#/hr) 4 2 2 2 4 4 6

Confl. Bikes (#/hr) 3 3

Bus Blockages (#/hr) 0 2 0 0 0 0 0 0

Turn Type Split Split

Protected Phases 7 7 3 3

Permitted Phases

Actuated Green, G (s) 15.6 15.6 8.6

Effective Green, g (s) 15.6 15.6 8.6

Actuated g/C Ratio 0.10 0.10 0.06

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0

Lane Grp Cap (vph) 178 172 91

v/s Ratio Prot 0.06 c0.08 c0.04

v/s Ratio Perm

v/c Ratio 0.62 0.76 0.70

Uniform Delay, d1 64.3 65.4 69.4

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 4.4 16.3 18.2

Delay (s) 68.8 81.7 87.6

Level of Service E F F

Approach Delay (s) 76.0 87.6

Approach LOS E F

Intersection Summary



HCM Signalized Intersection Capacity Analysis

9: N Richmond Beach Rd & 3rd Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 32 Synchro 7 -  Report

David Evans and Associates, Inc. Page 10

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 140 697 24 33 1192 157 13 38 27 65 32 62

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 11 11 10 10 11 10 10 10

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00 0.99 1.00

Frt 1.00 0.98 1.00 0.94 1.00 0.90

Flt Protected 0.99 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 3349 3316 1638 1619 1643 1545

Flt Permitted 0.55 0.91 0.69 1.00 0.71 1.00

Satd. Flow (perm) 1861 3030 1191 1619 1231 1545

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 152 758 26 36 1296 171 14 41 29 71 35 67

RTOR Reduction (vph) 0 2 0 0 10 0 0 25 0 0 0 0

Lane Group Flow (vph) 0 934 0 0 1493 0 14 45 0 71 102 0

Confl. Peds. (#/hr) 8 2 2 8 7 4 4 7

Confl. Bikes (#/hr) 2

Bus Blockages (#/hr) 0 4 0 0 4 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 55.7 55.7 9.3 9.3 9.3 9.3

Effective Green, g (s) 55.7 55.7 9.3 9.3 9.3 9.3

Actuated g/C Ratio 0.74 0.74 0.12 0.12 0.12 0.12

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1382 2250 148 201 153 192

v/s Ratio Prot 0.03 c0.07

v/s Ratio Perm c0.50 0.49 0.01 0.06

v/c Ratio 0.68 0.66 0.09 0.22 0.46 0.53

Uniform Delay, d1 5.0 4.9 29.1 29.6 30.5 30.8

Progression Factor 2.39 1.27 1.00 1.00 1.00 1.00

Incremental Delay, d2 2.4 1.4 0.3 0.6 2.2 2.8

Delay (s) 14.4 7.6 29.4 30.2 32.8 33.6

Level of Service B A C C C C

Approach Delay (s) 14.4 7.6 30.0 33.3

Approach LOS B A C C

Intersection Summary

HCM Average Control Delay 12.3 HCM Level of Service B

HCM Volume to Capacity ratio 0.66

Actuated Cycle Length (s) 75.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 86.5% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

10: N Richmond Beach Rd & Dayton Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 32 Synchro 7 -  Report

David Evans and Associates, Inc. Page 11

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 620 170 101 1032 365 95

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 11 11 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 1.00 0.95 0.97

Frpb, ped/bikes 0.99 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.97 1.00 1.00 0.97

Flt Protected 1.00 0.95 1.00 0.96

Satd. Flow (prot) 3286 1770 3421 3351

Flt Permitted 1.00 0.95 1.00 0.96

Satd. Flow (perm) 3286 1770 3421 3351

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 674 185 110 1122 397 103

RTOR Reduction (vph) 27 0 0 0 35 0

Lane Group Flow (vph) 832 0 110 1122 465 0

Confl. Peds. (#/hr) 6 6

Confl. Bikes (#/hr) 1 3

Turn Type Prot

Protected Phases 2 1 6 4

Permitted Phases

Actuated Green, G (s) 37.6 7.7 50.3 14.7

Effective Green, g (s) 37.6 7.7 50.3 14.7

Actuated g/C Ratio 0.50 0.10 0.67 0.20

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1647 182 2294 657

v/s Ratio Prot 0.25 0.06 c0.33 c0.14

v/s Ratio Perm

v/c Ratio 0.50 0.60 0.49 0.71

Uniform Delay, d1 12.5 32.2 6.1 28.1

Progression Factor 1.13 0.87 1.73 1.00

Incremental Delay, d2 0.9 3.2 0.6 2.9

Delay (s) 15.1 31.3 11.1 31.0

Level of Service B C B C

Approach Delay (s) 15.1 12.9 31.0

Approach LOS B B C

Intersection Summary

HCM Average Control Delay 17.1 HCM Level of Service B

HCM Volume to Capacity ratio 0.54

Actuated Cycle Length (s) 75.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 54.2% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

11: N Richmond Beach Rd & Fremont Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 32 Synchro 7 -  Report

David Evans and Associates, Inc. Page 12

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 46 628 53 19 860 40 225 235 41 78 103 38

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 12 11 11 11 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 1.00 0.98 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1711 3371 1770 3367 1711 1756 1711 1728

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1711 3371 1770 3367 1711 1756 1711 1728

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 50 683 58 21 935 43 245 255 45 85 112 41

RTOR Reduction (vph) 0 3 0 0 2 0 0 5 0 0 0 0

Lane Group Flow (vph) 50 738 0 21 976 0 245 295 0 85 153 0

Confl. Peds. (#/hr) 2 4 4 2 1 1

Confl. Bikes (#/hr) 3 1

Bus Blockages (#/hr) 0 0 0 0 4 0 0 0 0 0 0 0

Turn Type Prot Prot Split Split

Protected Phases 1 6 5 2 3 3 4 4

Permitted Phases

Actuated Green, G (s) 7.4 79.5 3.6 75.7 29.6 29.6 17.3 17.3

Effective Green, g (s) 7.4 79.5 3.6 75.7 29.6 29.6 17.3 17.3

Actuated g/C Ratio 0.05 0.53 0.02 0.50 0.20 0.20 0.12 0.12

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.0 2.5 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 84 1787 42 1699 338 347 197 199

v/s Ratio Prot c0.03 c0.22 0.01 c0.29 0.14 c0.17 0.05 c0.09

v/s Ratio Perm

v/c Ratio 0.60 0.41 0.50 0.57 0.72 0.85 0.43 0.77

Uniform Delay, d1 69.8 21.2 72.3 25.9 56.4 58.1 61.8 64.4

Progression Factor 0.90 0.91 0.90 0.88 0.98 0.98 1.00 1.00

Incremental Delay, d2 8.1 0.6 6.3 1.4 6.2 16.8 0.6 14.8

Delay (s) 70.6 19.9 71.2 24.3 61.5 73.7 62.3 79.2

Level of Service E B E C E E E E

Approach Delay (s) 23.1 25.3 68.2 73.1

Approach LOS C C E E

Intersection Summary

HCM Average Control Delay 38.1 HCM Level of Service D

HCM Volume to Capacity ratio 0.69

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 25.0

Intersection Capacity Utilization 66.1% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

12: 244th St SW & 100th Ave W 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 32 Synchro 7 -  Report

David Evans and Associates, Inc. Page 13

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 12 2 0 166 4 16 1 393 76 18 176 2

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 13 2 0 180 4 17 1 427 83 20 191 2

Pedestrians 2 1 1 1

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 0 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 725 746 195 705 706 470 195 511

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 725 746 195 705 706 470 195 511

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 96 99 100 47 99 97 100 98

cM capacity (veh/h) 321 334 844 343 353 592 1375 1054

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 15 202 511 213

Volume Left 13 180 1 20

Volume Right 0 17 83 2

cSH 323 356 1375 1054

Volume to Capacity 0.05 0.57 0.00 0.02

Queue Length 95th (ft) 4 84 0 1

Control Delay (s) 16.7 27.6 0.0 0.9

Lane LOS C D A A

Approach Delay (s) 16.7 27.6 0.0 0.9

Approach LOS C D

Intersection Summary

Average Delay 6.4

Intersection Capacity Utilization 43.2% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

13: 244th St SW & Firdale Ave 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 32 Synchro 7 -  Report

David Evans and Associates, Inc. Page 14

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 5 66 198 465 350 7

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 5 72 215 505 380 8

Pedestrians 2 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1324 386 390

vC1, stage 1 conf vol 386

vC2, stage 2 conf vol 938

vCu, unblocked vol 1324 386 390

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s) 5.4

tF (s) 3.5 3.3 2.2

p0 queue free % 98 89 82

cM capacity (veh/h) 291 661 1167

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 77 721 388

Volume Left 5 215 0

Volume Right 72 0 8

cSH 606 1167 1700

Volume to Capacity 0.13 0.18 0.23

Queue Length 95th (ft) 11 17 0

Control Delay (s) 11.8 4.2 0.0

Lane LOS B A

Approach Delay (s) 11.8 4.2 0.0

Approach LOS B

Intersection Summary

Average Delay 3.3

Intersection Capacity Utilization 68.6% ICU Level of Service C

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

14: 244th St SW & 3rd Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 32 Synchro 7 -  Report

David Evans and Associates, Inc. Page 15

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 2 339 72 62 476 38 165 17 35 15 3 6

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 368 78 67 517 41 179 18 38 16 3 7

Pedestrians 1 1 2

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 561 448 1073 1108 410 1096 1127 540

vC1, stage 1 conf vol 413 413 675 675

vC2, stage 2 conf vol 660 695 421 452

vCu, unblocked vol 561 448 1073 1108 410 1096 1127 540

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s) 6.1 5.5 6.1 5.5

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 94 51 95 94 95 99 99

cM capacity (veh/h) 1009 1112 369 369 641 343 359 541

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 2 447 67 559 236 26

Volume Left 2 0 67 0 179 16

Volume Right 0 78 0 41 38 7

cSH 1009 1700 1112 1700 396 380

Volume to Capacity 0.00 0.26 0.06 0.33 0.60 0.07

Queue Length 95th (ft) 0 0 5 0 93 5

Control Delay (s) 8.6 0.0 8.4 0.0 26.6 15.2

Lane LOS A A D C

Approach Delay (s) 0.0 0.9 26.6 15.2

Approach LOS D C

Intersection Summary

Average Delay 5.4

Intersection Capacity Utilization 56.3% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

15: 244th St SW & Fremont Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 32 Synchro 7 -  Report

David Evans and Associates, Inc. Page 16

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 376 49 130 592 120 320

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 409 53 141 643 130 348

Pedestrians 2 6

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 1

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 1257

pX, platoon unblocked 0.85

vC, conflicting volume 468 1369 441

vC1, stage 1 conf vol 441

vC2, stage 2 conf vol 928

vCu, unblocked vol 468 1346 441

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s) 5.4

tF (s) 2.2 3.5 3.3

p0 queue free % 87 55 43

cM capacity (veh/h) 1088 292 613

Direction, Lane # EB 1 WB 1 WB 2 NB 1

Volume Total 462 141 643 478

Volume Left 0 141 0 130

Volume Right 53 0 0 348

cSH 1700 1088 1700 472

Volume to Capacity 0.27 0.13 0.38 1.01

Queue Length 95th (ft) 0 11 0 345

Control Delay (s) 0.0 8.8 0.0 74.9

Lane LOS A F

Approach Delay (s) 0.0 1.6 74.9

Approach LOS F

Intersection Summary

Average Delay 21.5

Intersection Capacity Utilization 66.4% ICU Level of Service C

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

16: N 175th St & 6th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 32 Synchro 7 -  Report

David Evans and Associates, Inc. Page 17

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 8 32 54 257 82 13

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 9 35 59 279 89 14

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 339 252 199

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 339 252 199

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 99 88 98

cM capacity (veh/h) 1219 731 841

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 43 338 103

Volume Left 9 0 89

Volume Right 0 279 14

cSH 1219 1700 744

Volume to Capacity 0.01 0.20 0.14

Queue Length 95th (ft) 1 0 12

Control Delay (s) 1.6 0.0 10.6

Lane LOS A B

Approach Delay (s) 1.6 0.0 10.6

Approach LOS B

Intersection Summary

Average Delay 2.4

Intersection Capacity Utilization 30.8% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

17: St Luke Pl N & Dayton Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 32 Synchro 7 -  Report

David Evans and Associates, Inc. Page 18

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 27 38 91 394 224 20

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 29 41 99 428 243 22

Pedestrians 4

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 884 254 243

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 884 254 243

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 90 95 93

cM capacity (veh/h) 291 784 1323

Direction, Lane # EB 1 EB 2 NB 1 SB 1

Volume Total 29 41 527 265

Volume Left 29 0 99 0

Volume Right 0 41 0 22

cSH 291 784 1323 1700

Volume to Capacity 0.10 0.05 0.07 0.16

Queue Length 95th (ft) 8 4 6 0

Control Delay (s) 18.7 9.8 2.1 0.0

Lane LOS C A A

Approach Delay (s) 13.5 2.1 0.0

Approach LOS B

Intersection Summary

Average Delay 2.4

Intersection Capacity Utilization 52.1% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

18: N 175th St & Fremont Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 32 Synchro 7 -  Report

David Evans and Associates, Inc. Page 19

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 1 0 161 2 218 0 270 144 56 135 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 11 12 12 12 12 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 0.98 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 0.85 1.00

Flt Protected 1.00 0.95 1.00 1.00 1.00 0.99

Satd. Flow (prot) 1863 1707 1543 1863 1548 1832

Flt Permitted 1.00 0.76 1.00 1.00 1.00 0.57

Satd. Flow (perm) 1863 1360 1543 1863 1548 1056

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 1 0 175 2 237 0 293 157 61 147 1

RTOR Reduction (vph) 0 0 0 0 85 0 0 0 122 0 0 0

Lane Group Flow (vph) 0 1 0 175 154 0 0 293 35 0 209 0

Confl. Peds. (#/hr) 3 1 1 3 6 7 7 6

Confl. Bikes (#/hr) 1 1

Turn Type Perm Perm Perm Perm Perm

Protected Phases 2 2 5 5

Permitted Phases 2 2 5 5 5

Actuated Green, G (s) 48.2 48.2 48.2 16.8 16.8 16.8

Effective Green, g (s) 48.2 48.2 48.2 16.8 16.8 16.8

Actuated g/C Ratio 0.64 0.64 0.64 0.22 0.22 0.22

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1197 874 992 417 347 237

v/s Ratio Prot 0.00 0.10 0.16

v/s Ratio Perm c0.13 0.02 c0.20

v/c Ratio 0.00 0.20 0.16 0.70 0.10 0.88

Uniform Delay, d1 4.8 5.5 5.3 26.8 23.1 28.1

Progression Factor 1.00 0.78 3.13 1.00 1.00 1.50

Incremental Delay, d2 0.0 0.5 0.3 4.3 0.0 26.8

Delay (s) 4.8 4.8 16.9 31.1 23.2 69.0

Level of Service A A B C C E

Approach Delay (s) 4.8 11.8 28.4 69.0

Approach LOS A B C E

Intersection Summary

HCM Average Control Delay 29.9 HCM Level of Service C

HCM Volume to Capacity ratio 0.38

Actuated Cycle Length (s) 75.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 53.1% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

19: N 175th St & Meridian Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 32 Synchro 7 -  Report

David Evans and Associates, Inc. Page 20

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 66 841 59 155 1056 318 87 333 232 161 204 28

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 11 12 11 12 11 10 11 12 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 0.91 0.91

Frpb, ped/bikes 1.00 1.00 1.00 0.98 1.00 1.00 0.96 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.97 1.00 1.00 0.85 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 0.99

Satd. Flow (prot) 1770 3379 1770 3233 1711 1739 1470 1610 3198

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 0.99

Satd. Flow (perm) 1770 3379 1770 3233 1711 1739 1470 1610 3198

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 72 914 64 168 1148 346 95 362 252 175 222 30

RTOR Reduction (vph) 0 3 0 0 18 0 0 0 150 0 6 0

Lane Group Flow (vph) 72 975 0 168 1476 0 95 362 102 140 281 0

Confl. Peds. (#/hr) 21 14 14 21 6 13 13 6

Turn Type Prot Prot Split Perm Split

Protected Phases 5 2 1 6 4 4 3 3

Permitted Phases 4

Actuated Green, G (s) 7.0 63.7 16.6 73.3 32.0 32.0 32.0 17.7 17.7

Effective Green, g (s) 7.0 63.7 16.6 73.3 32.0 32.0 32.0 17.7 17.7

Actuated g/C Ratio 0.05 0.42 0.11 0.49 0.21 0.21 0.21 0.12 0.12

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 83 1435 196 1580 365 371 314 190 377

v/s Ratio Prot 0.04 c0.29 0.09 c0.46 0.06 c0.21 0.09 c0.09

v/s Ratio Perm 0.07

v/c Ratio 0.87 0.68 0.86 0.93 0.26 0.98 0.32 0.74 0.74

Uniform Delay, d1 71.0 34.9 65.5 36.1 49.1 58.6 49.9 63.9 64.0

Progression Factor 0.81 0.71 1.29 0.36 1.00 1.00 1.00 0.92 0.92

Incremental Delay, d2 53.2 2.5 3.4 1.4 0.1 39.8 0.2 11.1 6.3

Delay (s) 110.7 27.3 88.2 14.3 49.3 98.4 50.1 69.6 64.8

Level of Service F C F B D F D E E

Approach Delay (s) 33.0 21.7 74.6 66.4

Approach LOS C C E E

Intersection Summary

HCM Average Control Delay 39.5 HCM Level of Service D

HCM Volume to Capacity ratio 0.88

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 87.8% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

20: Carlyle Hall Rd & Dayton Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 32 Synchro 7 -  Report

David Evans and Associates, Inc. Page 21

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 58 31 18 14 29 12 26 511 6 7 271 21

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 63 34 20 15 32 13 28 555 7 8 295 23

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 116 60 590 325

Volume Left (vph) 63 15 28 8

Volume Right (vph) 20 13 7 23

Hadj (s) 0.04 -0.05 0.04 0.00

Departure Headway (s) 6.4 6.5 5.0 5.3

Degree Utilization, x 0.21 0.11 0.82 0.48

Capacity (veh/h) 515 496 708 650

Control Delay (s) 11.0 10.2 26.4 13.0

Approach Delay (s) 11.0 10.2 26.4 13.0

Approach LOS B B D B

Intersection Summary

Delay 19.9

HCM Level of Service C

Intersection Capacity Utilization 58.3% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

21: N Innis Arden Wy & Greenwood Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 32 Synchro 7 -  Report

David Evans and Associates, Inc. Page 22

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 39 211 282 282 97 26

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 42 229 307 307 105 28

Pedestrians 1 12

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1052 121 135

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1052 121 135

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 78 75 79

cM capacity (veh/h) 196 930 1449

Direction, Lane # EB 1 EB 2 NB 1 SB 1

Volume Total 42 229 613 134

Volume Left 42 0 307 0

Volume Right 0 229 0 28

cSH 196 930 1449 1700

Volume to Capacity 0.22 0.25 0.21 0.08

Queue Length 95th (ft) 20 24 20 0

Control Delay (s) 28.4 10.1 5.1 0.0

Lane LOS D B A

Approach Delay (s) 13.0 5.1 0.0

Approach LOS B

Intersection Summary

Average Delay 6.6

Intersection Capacity Utilization 50.7% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

22: N 160th St & Greenwood Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 32 Synchro 7 -  Report

David Evans and Associates, Inc. Page 23

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 25 38 3 23 39 173 8 366 35 158 146 17

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 27 41 3 25 42 188 9 398 38 172 159 18

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 72 67 188 445 349

Volume Left (vph) 27 25 0 9 172

Volume Right (vph) 3 0 188 38 18

Hadj (s) 0.08 0.22 -0.67 -0.01 0.10

Departure Headway (s) 7.0 7.1 6.2 5.5 5.8

Degree Utilization, x 0.14 0.13 0.32 0.68 0.56

Capacity (veh/h) 435 461 517 628 596

Control Delay (s) 11.1 10.0 10.9 19.5 15.9

Approach Delay (s) 11.1 10.7 19.5 15.9

Approach LOS B B C C

Intersection Summary

Delay 15.8

HCM Level of Service C

Intersection Capacity Utilization 60.0% ICU Level of Service B

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

23: N 160th St & Dayton Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 32 Synchro 7 -  Report

David Evans and Associates, Inc. Page 24

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 22 167 2 23 147 64 9 496 55 55 255 17

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 11 11 11 12 11 11 12 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.98 1.00 1.00

Flpb, ped/bikes 0.99 1.00 0.96 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.95 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1755 1858 1650 1701 1767 1801 1507 1768 1782

Flt Permitted 0.44 1.00 0.55 1.00 0.58 1.00 1.00 0.42 1.00

Satd. Flow (perm) 813 1858 957 1701 1078 1801 1507 774 1782

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 24 182 2 25 160 70 10 539 60 60 277 18

RTOR Reduction (vph) 0 1 0 0 24 0 0 0 19 0 3 0

Lane Group Flow (vph) 24 183 0 25 206 0 10 539 41 60 292 0

Confl. Peds. (#/hr) 6 22 22 6 1 2 2 1

Confl. Bikes (#/hr) 2 2

Turn Type Perm Perm Perm Perm Perm

Protected Phases 4 4 2 2

Permitted Phases 4 4 2 2 2

Actuated Green, G (s) 13.9 13.9 13.9 13.9 51.1 51.1 51.1 51.1 51.1

Effective Green, g (s) 13.9 13.9 13.9 13.9 51.1 51.1 51.1 51.1 51.1

Actuated g/C Ratio 0.19 0.19 0.19 0.19 0.68 0.68 0.68 0.68 0.68

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 151 344 177 315 734 1227 1027 527 1214

v/s Ratio Prot 0.10 c0.12 c0.30 0.16

v/s Ratio Perm 0.03 0.03 0.01 0.03 0.08

v/c Ratio 0.16 0.53 0.14 0.66 0.01 0.44 0.04 0.11 0.24

Uniform Delay, d1 25.6 27.6 25.6 28.3 3.8 5.4 3.9 4.1 4.6

Progression Factor 1.00 1.00 1.15 1.34 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.2 0.8 0.1 3.4 0.0 1.1 0.1 0.4 0.5

Delay (s) 25.8 28.4 29.6 41.2 3.9 6.6 4.0 4.6 5.0

Level of Service C C C D A A A A A

Approach Delay (s) 28.1 40.0 6.3 4.9

Approach LOS C D A A

Intersection Summary

HCM Average Control Delay 15.2 HCM Level of Service B

HCM Volume to Capacity ratio 0.49

Actuated Cycle Length (s) 75.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 61.9% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

24: N 155th St & Westminster Way N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 32 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 1 241 36 159 187 37 41 17 676 25 310 72

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00 1.00 0.95 0.95 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.86 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 1676 1399 1513 1587 1393 1589 1365 1354 1593 3185 1392

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.53 1.00 1.00 0.43 1.00 1.00

Satd. Flow (perm) 1593 1676 1399 1513 1587 1393 888 1365 1354 722 3185 1392

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 1 262 39 173 203 40 45 18 735 27 337 78

RTOR Reduction (vph) 0 0 14 0 0 0 0 167 174 0 0 36

Lane Group Flow (vph) 1 262 25 156 220 40 45 211 201 27 337 42

Confl. Peds. (#/hr) 5 3 3 5 1 1

Turn Type Split Perm Split Free Perm Prot Perm Perm

Protected Phases 8 8 7 7 2 2 6

Permitted Phases 8 Free 2 6 6

Actuated Green, G (s) 29.4 29.4 29.4 25.3 25.3 150.0 80.3 80.3 80.3 80.3 80.3 80.3

Effective Green, g (s) 29.4 29.4 29.4 25.3 25.3 150.0 80.3 80.3 80.3 80.3 80.3 80.3

Actuated g/C Ratio 0.20 0.20 0.20 0.17 0.17 1.00 0.54 0.54 0.54 0.54 0.54 0.54

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.5 3.5 3.5 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 312 328 274 255 268 1393 475 731 725 387 1705 745

v/s Ratio Prot 0.00 c0.16 0.10 c0.14 c0.15 0.15 0.11

v/s Ratio Perm 0.02 0.03 0.05 0.04 0.03

v/c Ratio 0.00 0.80 0.09 0.61 0.82 0.03 0.09 0.29 0.28 0.07 0.20 0.06

Uniform Delay, d1 48.5 57.5 49.4 57.8 60.2 0.0 17.1 19.1 19.0 16.8 18.1 16.7

Progression Factor 1.00 1.00 1.00 0.36 0.38 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 13.1 0.2 2.7 15.2 0.0 0.4 1.0 0.9 0.3 0.3 0.1

Delay (s) 48.5 70.5 49.5 23.7 37.9 0.0 17.5 20.1 20.0 17.2 18.4 16.8

Level of Service D E D C D A B C B B B B

Approach Delay (s) 67.8 28.9 19.9 18.0

Approach LOS E C B B

Intersection Summary

HCM Average Control Delay 28.8 HCM Level of Service C

HCM Volume to Capacity ratio 0.50

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 64.4% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 368 132 5 238 101 93 6 1038 207 135 649 208

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.98 1.00 0.99 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.98 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1769 1850 1741 1863 1556 1769 3425 1770 3386

Flt Permitted 0.34 1.00 0.66 1.00 1.00 0.27 1.00 0.08 1.00

Satd. Flow (perm) 625 1850 1215 1863 1556 506 3425 145 3386

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 400 143 5 259 110 101 7 1128 225 147 705 226

RTOR Reduction (vph) 0 1 0 0 0 92 0 10 0 0 18 0

Lane Group Flow (vph) 400 147 0 259 110 9 7 1343 0 147 913 0

Confl. Peds. (#/hr) 1 11 11 1 2 12 12 2

Confl. Bikes (#/hr) 2 1 1

Turn Type pm+pt pm+pt Perm pm+pt pm+pt

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 8 2 6

Actuated Green, G (s) 50.6 25.2 34.8 13.4 13.4 76.3 75.5 91.4 86.6

Effective Green, g (s) 50.6 25.2 34.8 13.4 13.4 76.3 75.5 91.4 86.6

Actuated g/C Ratio 0.34 0.17 0.23 0.09 0.09 0.51 0.50 0.61 0.58

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 464 311 357 166 139 264 1724 217 1955

v/s Ratio Prot c0.19 0.08 0.10 0.06 0.00 c0.39 c0.05 0.27

v/s Ratio Perm c0.10 0.06 0.01 0.01 0.36

v/c Ratio 0.86 0.47 0.73 0.66 0.06 0.03 0.78 0.68 0.47

Uniform Delay, d1 42.9 56.4 52.0 66.1 62.6 18.4 30.4 26.0 18.3

Progression Factor 1.00 1.00 0.18 0.50 1.70 1.00 1.00 1.00 1.00

Incremental Delay, d2 15.1 1.1 5.0 6.6 0.1 0.0 3.5 8.1 0.8

Delay (s) 58.1 57.5 14.2 40.0 106.4 18.5 34.0 34.1 19.1

Level of Service E E B D F B C C B

Approach Delay (s) 57.9 40.0 33.9 21.2

Approach LOS E D C C

Intersection Summary

HCM Average Control Delay 34.6 HCM Level of Service C

HCM Volume to Capacity ratio 0.80

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 82.3% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 367 833 114 5 784 307 346 505 506 27 40 92

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.1 5.5 5.5 5.5 5.1 5.1 5.5 5.1 5.1 5.5

Lane Util. Factor 1.00 0.95 1.00 0.95 0.91 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.96 0.99 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 0.96 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 1.00 0.95 0.99 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3539 1518 3370 1610 3370 1583 1770 1863 1583

Flt Permitted 0.07 1.00 1.00 0.95 0.95 0.99 1.00 0.95 1.00 1.00

Satd. Flow (perm) 138 3539 1518 3206 1610 3370 1583 1770 1863 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 399 905 124 5 852 334 376 549 550 29 43 100

RTOR Reduction (vph) 0 0 31 0 28 0 0 0 194 0 0 59

Lane Group Flow (vph) 399 905 93 0 1163 0 301 624 356 29 43 41

Confl. Peds. (#/hr) 6 8 8 6

Confl. Bikes (#/hr) 1

Turn Type pm+pt Perm Perm Split custom Split custom

Protected Phases 5 2 6 4 4 3 3

Permitted Phases 2 2 6 2 6

Actuated Green, G (s) 90.5 90.5 90.5 58.0 30.1 30.1 90.5 3.7 3.7 58.0

Effective Green, g (s) 90.5 90.5 90.5 58.0 30.1 30.1 90.5 3.7 3.7 58.0

Actuated g/C Ratio 0.65 0.65 0.65 0.41 0.22 0.22 0.65 0.03 0.03 0.41

Clearance Time (s) 5.1 5.5 5.5 5.5 5.1 5.1 5.5 5.1 5.1 5.5

Vehicle Extension (s) 3.0 3.5 3.5 3.5 3.0 3.0 3.5 3.0 3.0 3.5

Lane Grp Cap (vph) 409 2288 981 1328 346 725 1023 47 49 656

v/s Ratio Prot c0.19 0.26 c0.19 0.19 0.02 c0.02

v/s Ratio Perm c0.44 0.06 0.36 0.22 0.03

v/c Ratio 0.98 0.40 0.09 0.88 0.87 0.86 0.35 0.62 0.88 0.06

Uniform Delay, d1 44.6 11.8 9.3 37.7 53.1 52.9 11.3 67.4 67.9 24.7

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 37.7 0.1 0.0 6.9 20.1 10.2 0.2 21.7 83.1 0.0

Delay (s) 82.4 11.9 9.4 44.6 73.2 63.2 11.5 89.2 151.0 24.7

Level of Service F B A D E E B F F C

Approach Delay (s) 31.4 44.6 46.0 67.2

Approach LOS C D D E

Intersection Summary

HCM Average Control Delay 41.5 HCM Level of Service D

HCM Volume to Capacity ratio 0.93

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.3

Intersection Capacity Utilization 90.7% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Sign Control Stop Stop Stop

Volume (vph) 3 56 72 45 34 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 3 61 78 49 37 1

Direction, Lane # EB 1 NB 1 SB 1

Volume Total (vph) 64 127 38

Volume Left (vph) 3 78 0

Volume Right (vph) 61 0 1

Hadj (s) -0.53 0.16 0.02

Departure Headway (s) 3.7 4.2 4.2

Degree Utilization, x 0.07 0.15 0.04

Capacity (veh/h) 918 830 841

Control Delay (s) 7.0 8.0 7.4

Approach Delay (s) 7.0 8.0 7.4

Approach LOS A A A

Intersection Summary

Delay 7.6

HCM Level of Service A

Intersection Capacity Utilization 23.3% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 4 5 0 1 7 61 0 24 0 60 38 11

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 4 5 0 1 8 66 0 26 0 65 41 12

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 10 75 26 118

Volume Left (vph) 4 1 0 65

Volume Right (vph) 0 66 0 12

Hadj (s) 0.12 -0.49 0.03 0.08

Departure Headway (s) 4.4 3.7 4.2 4.2

Degree Utilization, x 0.01 0.08 0.03 0.14

Capacity (veh/h) 781 924 821 841

Control Delay (s) 7.5 7.1 7.4 7.8

Approach Delay (s) 7.5 7.1 7.4 7.8

Approach LOS A A A A

Intersection Summary

Delay 7.5

HCM Level of Service A

Intersection Capacity Utilization 25.0% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 0 4 8 0 41 2 101 11 26 67 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 0 4 9 0 45 2 110 12 28 73 0

Pedestrians 1 1

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 295 255 74 255 249 117 73 122

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 295 255 74 255 249 117 73 122

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 100 100 99 100 95 100 98

cM capacity (veh/h) 615 635 987 684 640 935 1527 1466

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 5 53 124 101

Volume Left 1 9 2 28

Volume Right 4 45 12 0

cSH 881 882 1527 1466

Volume to Capacity 0.01 0.06 0.00 0.02

Queue Length 95th (ft) 0 5 0 1

Control Delay (s) 9.1 9.3 0.1 2.2

Lane LOS A A A A

Approach Delay (s) 9.1 9.3 0.1 2.2

Approach LOS A A

Intersection Summary

Average Delay 2.8

Intersection Capacity Utilization 22.5% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 330 15 7 19 4 14 59 433 17 14 301 162

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 5.0 5.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 0.99 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.95 1.00 0.99 1.00 0.95

Flt Protected 0.96 0.97 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1769 1713 1755 3516 1770 3326

Flt Permitted 0.73 0.79 0.47 1.00 0.95 1.00

Satd. Flow (perm) 1350 1389 863 3516 1770 3326

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 359 16 8 21 4 15 64 471 18 15 327 176

RTOR Reduction (vph) 0 1 0 0 10 0 0 1 0 0 34 0

Lane Group Flow (vph) 0 382 0 0 30 0 64 488 0 15 469 0

Confl. Peds. (#/hr) 1 3 3 1 3 2 2 3

Confl. Bikes (#/hr) 1

Turn Type Perm Perm Perm Prot

Protected Phases 8 8 6 5 5 6

Permitted Phases 8 8 6

Actuated Green, G (s) 53.5 53.5 69.4 69.4 14.1 87.5

Effective Green, g (s) 53.5 53.5 69.4 69.4 14.1 87.5

Actuated g/C Ratio 0.36 0.36 0.46 0.46 0.09 0.58

Clearance Time (s) 4.0 4.0 5.0 5.0 4.0

Vehicle Extension (s) 3.5 3.5 2.5 2.5 2.0

Lane Grp Cap (vph) 482 495 399 1627 166 1940

v/s Ratio Prot c0.14 0.01 c0.14

v/s Ratio Perm c0.28 0.02 0.07

v/c Ratio 0.79 0.06 0.16 0.30 0.09 0.24

Uniform Delay, d1 43.3 31.7 23.4 25.1 62.1 15.2

Progression Factor 1.00 1.00 0.75 0.74 1.69 0.17

Incremental Delay, d2 9.0 0.1 0.8 0.5 0.1 0.0

Delay (s) 52.3 31.8 18.3 19.1 104.9 2.6

Level of Service D C B B F A

Approach Delay (s) 52.3 31.8 19.0 5.5

Approach LOS D C B A

Intersection Summary

HCM Average Control Delay 23.2 HCM Level of Service C

HCM Volume to Capacity ratio 0.49

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 13.0

Intersection Capacity Utilization 54.8% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 3 5 106 5 7 9 120 75 8 51 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 3 5 115 5 8 10 130 82 9 55 0

Pedestrians 2 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 131

pX, platoon unblocked 0.97 0.97 0.97 0.97 0.97 0.97

vC, conflicting volume 276 304 57 273 264 173 55 212

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 237 267 57 234 225 131 55 171

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 99 99 83 99 99 99 99

cM capacity (veh/h) 677 612 1007 684 646 889 1549 1363

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 9 128 222 64

Volume Left 0 115 10 9

Volume Right 5 8 82 0

cSH 811 692 1549 1363

Volume to Capacity 0.01 0.19 0.01 0.01

Queue Length 95th (ft) 1 17 0 0

Control Delay (s) 9.5 11.4 0.4 1.1

Lane LOS A B A A

Approach Delay (s) 9.5 11.4 0.4 1.1

Approach LOS A B

Intersection Summary

Average Delay 4.0

Intersection Capacity Utilization 32.4% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 15 3 7 26 18 18 18 95 13 28 94 49

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 16 3 8 28 20 20 20 103 14 30 102 53

Pedestrians 4 3 1

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 372 353 134 352 373 113 159 120

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 372 353 134 352 373 113 159 120

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 97 99 99 95 96 98 99 98

cM capacity (veh/h) 538 549 911 575 535 937 1415 1464

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 27 67 137 186

Volume Left 16 28 20 30

Volume Right 8 20 14 53

cSH 609 632 1415 1464

Volume to Capacity 0.04 0.11 0.01 0.02

Queue Length 95th (ft) 3 9 1 2

Control Delay (s) 11.2 11.4 1.2 1.4

Lane LOS B B A A

Approach Delay (s) 11.2 11.4 1.2 1.4

Approach LOS B B

Intersection Summary

Average Delay 3.6

Intersection Capacity Utilization 23.8% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 134 738 4 4 1026 99 4 1 1 44 1 137

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.6 4.6 4.6 4.6 5.5 5.5 5.5

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.99 0.98 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.97 0.95 1.00

Satd. Flow (prot) 1770 3536 1768 3484 1759 1770 1561

Flt Permitted 0.16 1.00 0.29 1.00 0.90 0.75 1.00

Satd. Flow (perm) 291 3536 547 3484 1631 1404 1561

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 146 802 4 4 1115 108 4 1 1 48 1 149

RTOR Reduction (vph) 0 0 0 0 8 0 0 1 0 0 100 0

Lane Group Flow (vph) 146 806 0 4 1215 0 0 5 0 48 50 0

Confl. Peds. (#/hr) 2 1 1 2 2 2

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 90.1 90.1 90.1 90.1 49.8 49.8 49.8

Effective Green, g (s) 90.1 90.1 90.1 90.1 49.8 49.8 49.8

Actuated g/C Ratio 0.60 0.60 0.60 0.60 0.33 0.33 0.33

Clearance Time (s) 4.6 4.6 4.6 4.6 5.5 5.5 5.5

Vehicle Extension (s) 3.5 3.5 3.5 3.5 4.0 4.0 4.0

Lane Grp Cap (vph) 175 2124 329 2093 541 466 518

v/s Ratio Prot 0.23 0.35 0.03

v/s Ratio Perm c0.50 0.01 0.00 c0.03

v/c Ratio 0.83 0.38 0.01 0.58 0.01 0.10 0.10

Uniform Delay, d1 24.0 15.5 12.0 18.4 33.6 34.7 34.6

Progression Factor 1.22 1.08 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 18.4 0.1 0.0 0.4 0.0 0.4 0.4

Delay (s) 47.7 16.7 12.1 18.8 33.6 35.1 35.0

Level of Service D B B B C D C

Approach Delay (s) 21.5 18.8 33.6 35.0

Approach LOS C B C C

Intersection Summary

HCM Average Control Delay 21.3 HCM Level of Service C

HCM Volume to Capacity ratio 0.57

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 10.1

Intersection Capacity Utilization 71.2% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 74 579 191 134 740 237 207 495 111 183 336 46

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.96 1.00 0.96 1.00 0.97 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 3392 1770 3391 1770 3430 1770 3467

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1770 3392 1770 3391 1770 3430 1770 3467

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 80 629 208 146 804 258 225 538 121 199 365 50

RTOR Reduction (vph) 0 43 0 0 41 0 0 26 0 0 14 0

Lane Group Flow (vph) 80 794 0 146 1021 0 225 633 0 199 401 0

Confl. Peds. (#/hr) 8 4 4 8 6 5 5 6

Turn Type Prot Prot Prot Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases

Actuated Green, G (s) 4.2 21.8 8.2 25.8 11.6 18.4 10.6 17.4

Effective Green, g (s) 4.2 21.8 8.2 25.8 11.6 18.4 10.6 17.4

Actuated g/C Ratio 0.06 0.29 0.11 0.34 0.15 0.25 0.14 0.23

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 99 986 194 1167 274 841 250 804

v/s Ratio Prot 0.05 0.23 c0.08 c0.30 c0.13 c0.18 0.11 0.12

v/s Ratio Perm

v/c Ratio 0.81 0.81 0.75 0.88 0.82 0.75 0.80 0.50

Uniform Delay, d1 35.0 24.6 32.4 23.1 30.7 26.2 31.2 25.0

Progression Factor 1.00 1.00 1.48 0.94 1.07 0.91 1.00 1.00

Incremental Delay, d2 36.6 4.9 14.0 7.0 17.6 6.2 15.9 2.2

Delay (s) 71.6 29.5 61.9 28.8 50.5 30.0 47.1 27.2

Level of Service E C E C D C D C

Approach Delay (s) 33.2 32.8 35.3 33.7

Approach LOS C C D C

Intersection Summary

HCM Average Control Delay 33.6 HCM Level of Service C

HCM Volume to Capacity ratio 0.80

Actuated Cycle Length (s) 75.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 73.1% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 0 0 818 0 0 0 0 0 659 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3

Lane Util. Factor 0.95 0.95

Frt 1.00 1.00

Flt Protected 1.00 1.00

Satd. Flow (prot) 3539 3539

Flt Permitted 1.00 1.00

Satd. Flow (perm) 3539 3539

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 0 0 0 889 0 0 0 0 0 716 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 0 0 0 889 0 0 0 0 0 716 0

Turn Type

Protected Phases 6 4

Permitted Phases

Actuated Green, G (s) 99.7 39.7

Effective Green, g (s) 99.7 39.7

Actuated g/C Ratio 0.66 0.26

Clearance Time (s) 5.3 5.3

Vehicle Extension (s) 5.0 5.0

Lane Grp Cap (vph) 2352 937

v/s Ratio Prot c0.25 c0.20

v/s Ratio Perm

v/c Ratio 0.38 0.76

Uniform Delay, d1 11.3 50.8

Progression Factor 0.88 1.00

Incremental Delay, d2 0.4 4.4

Delay (s) 10.3 55.3

Level of Service B E

Approach Delay (s) 0.0 10.3 0.0 55.3

Approach LOS A B A E

Intersection Summary

HCM Average Control Delay 30.4 HCM Level of Service C

HCM Volume to Capacity ratio 0.49

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 10.6

Intersection Capacity Utilization 37.1% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 0 782 0 0 655 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3

Lane Util. Factor 0.95 0.97

Frt 1.00 1.00

Flt Protected 1.00 0.95

Satd. Flow (prot) 3539 3433

Flt Permitted 1.00 0.95

Satd. Flow (perm) 3539 3433

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 850 0 0 712 0

RTOR Reduction (vph) 0 0 0 0 204 0

Lane Group Flow (vph) 0 850 0 0 508 0

Turn Type

Protected Phases 2 4

Permitted Phases

Actuated Green, G (s) 108.3 31.1

Effective Green, g (s) 108.3 31.1

Actuated g/C Ratio 0.72 0.21

Clearance Time (s) 5.3 5.3

Vehicle Extension (s) 5.0 5.0

Lane Grp Cap (vph) 2555 712

v/s Ratio Prot c0.24 c0.15

v/s Ratio Perm

v/c Ratio 0.33 0.71

Uniform Delay, d1 7.6 55.3

Progression Factor 1.52 0.07

Incremental Delay, d2 0.3 3.8

Delay (s) 11.9 7.8

Level of Service B A

Approach Delay (s) 11.9 0.0 7.8

Approach LOS B A A

Intersection Summary

HCM Average Control Delay 10.1 HCM Level of Service B

HCM Volume to Capacity ratio 0.42

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 10.6

Intersection Capacity Utilization 49.7% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 61 1506 72 158 1853 152 120 187 194 123 95 46

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.6 5.3 4.6 5.3 4.6 5.0 5.0 4.6 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3515 1770 3492 1770 1803 1552 1770 1863 1558

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3515 1770 3492 1770 1803 1552 1770 1863 1558

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 66 1637 78 172 2014 165 130 203 211 134 103 50

RTOR Reduction (vph) 0 2 0 0 4 0 0 0 103 0 0 42

Lane Group Flow (vph) 66 1713 0 172 2175 0 130 203 108 134 103 8

Confl. Peds. (#/hr) 2 3 3 2

Confl. Bikes (#/hr) 7 3 1

Bus Blockages (#/hr) 0 0 0 0 0 0 0 8 0 0 0 0

Turn Type Prot Prot Prot Perm Prot Perm

Protected Phases 5 2 1 6 3 8 7 4

Permitted Phases 8 4

Actuated Green, G (s) 12.5 74.2 21.0 82.7 12.3 24.9 24.9 10.4 23.0 23.0

Effective Green, g (s) 12.5 74.2 21.0 82.7 12.3 24.9 24.9 10.4 23.0 23.0

Actuated g/C Ratio 0.08 0.49 0.14 0.55 0.08 0.17 0.17 0.07 0.15 0.15

Clearance Time (s) 4.6 5.3 4.6 5.3 4.6 5.0 5.0 4.6 5.0 5.0

Vehicle Extension (s) 2.5 5.0 2.5 5.0 2.5 5.0 5.0 3.0 5.0 5.0

Lane Grp Cap (vph) 148 1739 248 1925 145 299 258 123 286 239

v/s Ratio Prot 0.04 0.49 c0.10 c0.62 0.07 c0.11 c0.08 0.06

v/s Ratio Perm 0.07 0.00

v/c Ratio 0.45 0.99 0.69 1.13 0.90 0.68 0.42 1.09 0.36 0.03

Uniform Delay, d1 65.5 37.4 61.4 33.6 68.2 58.8 56.1 69.8 56.9 54.0

Progression Factor 1.23 0.51 1.09 0.93 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.5 17.8 7.1 65.3 45.0 7.8 2.3 107.2 1.6 0.1

Delay (s) 82.3 36.8 73.8 96.6 113.2 66.6 58.4 177.0 58.5 54.1

Level of Service F D E F F E E F E D

Approach Delay (s) 38.5 94.9 74.5 113.1

Approach LOS D F E F

Intersection Summary

HCM Average Control Delay 73.5 HCM Level of Service E

HCM Volume to Capacity ratio 0.97

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 14.5

Intersection Capacity Utilization 94.2% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 0 1511 1429 0 495 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3 5.0

Lane Util. Factor 0.95 0.95 0.97

Frt 1.00 1.00 1.00

Flt Protected 1.00 1.00 0.95

Satd. Flow (prot) 3539 3539 3433

Flt Permitted 1.00 1.00 0.95

Satd. Flow (perm) 3539 3539 3433

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 1642 1553 0 538 0

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 0 1642 1553 0 538 0

Turn Type

Protected Phases 2 6 4

Permitted Phases

Actuated Green, G (s) 110.9 110.9 28.8

Effective Green, g (s) 110.9 110.9 28.8

Actuated g/C Ratio 0.74 0.74 0.19

Clearance Time (s) 5.3 5.3 5.0

Vehicle Extension (s) 5.0 3.0 3.0

Lane Grp Cap (vph) 2617 2617 659

v/s Ratio Prot c0.46 0.44 c0.16

v/s Ratio Perm

v/c Ratio 0.63 0.59 0.82

Uniform Delay, d1 9.5 9.1 58.1

Progression Factor 0.26 1.00 1.00

Incremental Delay, d2 0.4 1.0 7.7

Delay (s) 2.8 10.1 65.8

Level of Service A B E

Approach Delay (s) 2.8 10.1 65.8

Approach LOS A B E

Intersection Summary

HCM Average Control Delay 14.9 HCM Level of Service B

HCM Volume to Capacity ratio 0.67

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 10.3

Intersection Capacity Utilization 64.5% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 37 39 62 1615 1305 61

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 40 42 67 1755 1418 66

Pedestrians 2

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 2433 711 1487

vC1, stage 1 conf vol 1420

vC2, stage 2 conf vol 1012

vCu, unblocked vol 2433 711 1487

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s) 5.8

tF (s) 3.5 3.3 2.2

p0 queue free % 73 89 85

cM capacity (veh/h) 149 375 447

Direction, Lane # EB 1 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3

Volume Total 83 67 878 878 709 709 66

Volume Left 40 67 0 0 0 0 0

Volume Right 42 0 0 0 0 0 66

cSH 215 447 1700 1700 1700 1700 1700

Volume to Capacity 0.38 0.15 0.52 0.52 0.42 0.42 0.04

Queue Length 95th (ft) 42 13 0 0 0 0 0

Control Delay (s) 31.8 14.5 0.0 0.0 0.0 0.0 0.0

Lane LOS D B

Approach Delay (s) 31.8 0.5 0.0

Approach LOS D

Intersection Summary

Average Delay 1.1

Intersection Capacity Utilization 55.8% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 237 296 79 184 381 386 47 1263 139 231 877 249

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 11 11 11 11 11 11 13 15 11 13

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.98 1.00 1.00 0.95 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3408 1711 3421 1497 1711 3421 1562 1947 3421 1586

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3408 1711 3421 1497 1711 3421 1562 1947 3421 1586

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 258 322 86 200 414 420 51 1373 151 251 953 271

RTOR Reduction (vph) 0 16 0 0 0 155 0 0 90 0 0 88

Lane Group Flow (vph) 258 392 0 200 414 265 51 1373 61 251 953 183

Confl. Peds. (#/hr) 6 10 10 6 10 21 21 10

Turn Type Prot Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 21.0 30.0 18.0 27.0 27.0 7.4 61.0 61.0 19.0 72.6 72.6

Effective Green, g (s) 21.0 30.0 18.0 27.0 27.0 7.4 61.0 61.0 19.0 72.6 72.6

Actuated g/C Ratio 0.14 0.20 0.12 0.18 0.18 0.05 0.41 0.41 0.13 0.48 0.48

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 3.0 2.0 2.0 2.5 3.5 3.5 2.5 3.5 3.5

Lane Grp Cap (vph) 248 682 205 616 269 84 1391 635 247 1656 768

v/s Ratio Prot c0.15 c0.12 0.12 0.12 0.03 c0.40 c0.13 0.28

v/s Ratio Perm c0.18 0.04 0.12

v/c Ratio 1.04 0.57 0.98 0.67 0.99 0.61 0.99 0.10 1.02 0.58 0.24

Uniform Delay, d1 64.5 54.2 65.8 57.4 61.3 69.9 44.1 27.5 65.5 27.7 22.6

Progression Factor 0.88 0.97 1.04 0.83 0.69 1.24 0.61 0.19 1.00 1.00 1.00

Incremental Delay, d2 68.0 0.7 55.2 2.3 50.1 5.8 15.3 0.2 61.5 1.5 0.7

Delay (s) 125.1 53.4 123.9 50.1 92.5 92.5 42.2 5.4 127.0 29.1 23.3

Level of Service F D F D F F D A F C C

Approach Delay (s) 81.2 81.6 40.3 44.7

Approach LOS F F D D

Intersection Summary

HCM Average Control Delay 56.4 HCM Level of Service E

HCM Volume to Capacity ratio 1.05

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 28.0

Intersection Capacity Utilization 91.9% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL2 EBL EBT EBR WBL WBT WBR WBR2 NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 1 184 409 376 151 338 63 96 452 38 1251 108

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00

Frt 1.00 1.00 0.85 1.00 0.95 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 3185 1425 1593 3033 1593 3185 1425

Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1593 3185 1425 1593 3033 1593 3185 1425

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 1 200 445 409 164 367 68 104 491 41 1360 117

RTOR Reduction (vph) 0 0 0 332 0 14 0 0 0 0 0 60

Lane Group Flow (vph) 0 201 445 77 164 525 0 0 0 532 1360 57

Turn Type Prot Prot Perm Prot Prot Prot Perm

Protected Phases 7 7 4 3 8 5 5 2

Permitted Phases 4 2

Actuated Green, G (s) 16.0 28.3 28.3 16.0 28.3 42.0 73.2 73.2

Effective Green, g (s) 16.0 28.3 28.3 16.0 28.3 42.0 73.2 73.2

Actuated g/C Ratio 0.11 0.19 0.19 0.11 0.19 0.28 0.49 0.49

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 2.0 6.0 6.0

Lane Grp Cap (vph) 170 601 269 170 572 446 1554 695

v/s Ratio Prot c0.13 0.14 0.10 c0.17 c0.33 0.43

v/s Ratio Perm 0.05 0.04

v/c Ratio 1.18 0.74 0.29 0.96 0.92 1.19 0.88 0.08

Uniform Delay, d1 67.0 57.4 52.2 66.7 59.7 54.0 34.3 20.5

Progression Factor 1.04 0.79 1.48 0.97 0.82 1.07 0.57 0.10

Incremental Delay, d2 125.4 4.7 0.6 57.4 19.4 89.0 0.7 0.0

Delay (s) 195.1 50.3 77.7 122.0 68.1 146.7 20.4 2.1

Level of Service F D E F E F C A

Approach Delay (s) 88.5 80.7 52.8

Approach LOS F F D

Intersection Summary

HCM Average Control Delay 74.4 HCM Level of Service E

HCM Volume to Capacity ratio 1.09

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 22.0

Intersection Capacity Utilization 102.7% ICU Level of Service G

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBL SBT SBR SBR2 SER2

Lane Configurations

Volume (vph) 86 873 78 18 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00

Frt 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00

Satd. Flow (prot) 1593 3185 1425

Flt Permitted 0.95 1.00 1.00

Satd. Flow (perm) 1593 3185 1425

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 93 949 85 20 0

RTOR Reduction (vph) 0 0 6 0 0

Lane Group Flow (vph) 93 949 99 0 0

Turn Type Prot Prot custom

Protected Phases 1 6 6

Permitted Phases 4

Actuated Green, G (s) 10.5 41.7 41.7

Effective Green, g (s) 10.5 41.7 41.7

Actuated g/C Ratio 0.07 0.28 0.28

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 4.0 4.0

Lane Grp Cap (vph) 112 885 396

v/s Ratio Prot 0.06 c0.30 0.07

v/s Ratio Perm

v/c Ratio 0.83 1.07 0.25

Uniform Delay, d1 68.9 54.1 42.0

Progression Factor 0.96 0.93 0.93

Incremental Delay, d2 35.4 50.9 1.4

Delay (s) 101.8 101.0 40.5

Level of Service F F D

Approach Delay (s) 95.6

Approach LOS F

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 49 191 29 303 350 490 42 1425 379 309 987 21

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 6.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 0.97 0.95 1.00 1.00 0.95 1.00 0.97 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.97 1.00 1.00 0.96 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 3001 3090 3079 1381 1593 3079 1374 3090 3079 1382

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1593 3001 3090 3079 1381 1593 3079 1374 3090 3079 1382

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 53 208 32 329 380 533 46 1549 412 336 1073 23

RTOR Reduction (vph) 0 8 0 0 0 66 0 0 76 0 0 12

Lane Group Flow (vph) 53 232 0 329 380 467 46 1549 336 336 1073 11

Confl. Peds. (#/hr) 14 20 20 14 10 21 21 10

Turn Type Prot Prot Perm Prot pm+ov Prot Perm

Protected Phases 7 4 3 8 5 2 3 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 6.0 31.0 17.0 42.0 42.0 6.9 67.0 84.0 13.0 73.1 73.1

Effective Green, g (s) 6.0 31.0 17.0 42.0 42.0 6.9 67.0 84.0 13.0 73.1 73.1

Actuated g/C Ratio 0.04 0.21 0.11 0.28 0.28 0.05 0.45 0.56 0.09 0.49 0.49

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 6.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.5 3.5 3.5 1.5 4.0 3.5 1.5 4.0 4.0

Lane Grp Cap (vph) 64 620 350 862 387 73 1375 769 268 1500 673

v/s Ratio Prot 0.03 0.08 c0.11 0.12 0.03 c0.50 0.05 c0.11 0.35

v/s Ratio Perm c0.34 0.20 0.01

v/c Ratio 0.83 0.37 0.94 0.44 1.21 0.63 1.13 0.44 1.25 0.72 0.02

Uniform Delay, d1 71.5 51.2 66.0 44.4 54.0 70.3 41.5 19.2 68.5 30.3 19.9

Progression Factor 0.99 0.91 0.79 0.98 0.98 1.05 0.83 1.41 1.05 0.65 0.39

Incremental Delay, d2 55.5 0.4 31.7 0.4 114.5 7.4 63.1 0.3 123.9 0.9 0.0

Delay (s) 126.5 46.9 83.8 44.0 167.6 80.9 97.4 27.3 195.4 20.6 7.8

Level of Service F D F D F F F C F C A

Approach Delay (s) 61.3 107.6 82.6 61.5

Approach LOS E F F E

Intersection Summary

HCM Average Control Delay 81.5 HCM Level of Service F

HCM Volume to Capacity ratio 1.18

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 22.0

Intersection Capacity Utilization 111.2% ICU Level of Service H

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 227 51 167 16 40 16 151 1891 23 8 1256 121

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 4.0 6.0 4.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 0.97 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.98 1.00 0.99 1.00 1.00 0.95 1.00 1.00 0.99

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.88 1.00 0.96 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1576 1400 1589 1538 3090 3079 1356 1593 3079 1404

Flt Permitted 0.61 1.00 0.24 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1012 1400 394 1538 3090 3079 1356 1593 3079 1404

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 247 55 182 17 43 17 164 2055 25 9 1365 132

RTOR Reduction (vph) 0 88 0 0 11 0 0 0 5 0 0 45

Lane Group Flow (vph) 247 149 0 17 49 0 164 2055 20 9 1365 87

Confl. Peds. (#/hr) 14 13 13 14 1 5 5 1

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 25.4 20.0 19.4 17.0 9.8 106.2 106.2 1.4 97.8 97.8

Effective Green, g (s) 25.4 20.0 19.4 17.0 9.8 106.2 106.2 1.4 97.8 97.8

Actuated g/C Ratio 0.17 0.13 0.13 0.11 0.07 0.71 0.71 0.01 0.65 0.65

Clearance Time (s) 4.0 6.0 4.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 2.0 3.0 2.0 2.0 3.0 3.0 2.0 3.0 3.0

Lane Grp Cap (vph) 192 187 70 174 202 2180 960 15 2008 915

v/s Ratio Prot c0.05 0.11 0.00 0.03 c0.05 c0.67 0.01 0.44

v/s Ratio Perm c0.17 0.03 0.01 0.06

v/c Ratio 1.29 0.80 0.24 0.28 0.81 0.94 0.02 0.60 0.68 0.09

Uniform Delay, d1 62.3 63.1 57.9 60.9 69.2 19.2 6.5 74.0 16.3 9.7

Progression Factor 0.92 0.86 1.00 1.00 0.77 1.27 1.66 1.30 0.11 0.00

Incremental Delay, d2 162.2 19.5 1.8 0.3 2.2 1.2 0.0 30.5 1.5 0.2

Delay (s) 219.3 73.6 59.7 61.2 55.6 25.5 10.8 126.6 3.3 0.2

Level of Service F E E E E C B F A A

Approach Delay (s) 148.0 60.9 27.6 3.8

Approach LOS F E C A

Intersection Summary

HCM Average Control Delay 33.4 HCM Level of Service C

HCM Volume to Capacity ratio 1.03

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 97.8% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 520 365 114 134 207 163 157 1411 212 128 849 17

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.97 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 0.95 1.00 1.00 0.98 1.00 1.00 0.94 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 3090 1676 1354 1593 3185 1396 1593 3185 1344 1593 3185 1379

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 3090 1676 1354 1593 3185 1396 1593 3185 1344 1593 3185 1379

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 565 397 124 146 225 177 171 1534 230 139 923 18

RTOR Reduction (vph) 0 0 93 0 0 69 0 0 86 0 0 11

Lane Group Flow (vph) 565 397 31 146 225 108 171 1534 144 139 923 7

Confl. Peds. (#/hr) 6 25 25 6 11 12 12 11

Turn Type Prot Perm Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 23.0 38.1 38.1 14.0 29.1 29.1 18.4 67.9 67.9 10.0 59.5 59.5

Effective Green, g (s) 23.0 38.1 38.1 14.0 29.1 29.1 18.4 67.9 67.9 10.0 59.5 59.5

Actuated g/C Ratio 0.15 0.25 0.25 0.09 0.19 0.19 0.12 0.45 0.45 0.07 0.40 0.40

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 3.0 3.0 2.0 3.0 3.0

Lane Grp Cap (vph) 474 426 344 149 618 271 195 1442 608 106 1263 547

v/s Ratio Prot c0.18 c0.24 0.09 0.07 0.11 c0.48 c0.09 0.29

v/s Ratio Perm 0.02 0.08 0.11 0.01

v/c Ratio 1.19 0.93 0.09 0.98 0.36 0.40 0.88 1.06 0.24 1.31 0.73 0.01

Uniform Delay, d1 63.5 54.7 42.7 67.9 52.4 52.8 64.7 41.0 25.2 70.0 38.4 27.4

Progression Factor 1.13 0.96 1.06 1.00 1.00 1.00 1.21 0.46 0.21 1.31 0.54 0.42

Incremental Delay, d2 104.4 25.5 0.0 66.6 0.1 0.4 10.6 33.2 0.2 181.3 2.8 0.0

Delay (s) 176.2 78.0 45.2 134.5 52.6 53.2 89.0 52.0 5.5 273.2 23.4 11.6

Level of Service F E D F D D F D A F C B

Approach Delay (s) 125.4 74.6 49.7 55.4

Approach LOS F E D E

Intersection Summary

HCM Average Control Delay 71.6 HCM Level of Service E

HCM Volume to Capacity ratio 1.05

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 99.1% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 181 420 80 219 548 234 65 1457 276 224 906 96

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.95 1.00 1.00 0.92 1.00 1.00 0.93

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3423 1770 3539 1508 1770 3539 1449 1770 3539 1468

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3423 1770 3539 1508 1770 3539 1449 1770 3539 1468

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 197 457 87 238 596 254 71 1584 300 243 985 104

RTOR Reduction (vph) 0 11 0 0 0 153 0 0 60 0 0 52

Lane Group Flow (vph) 197 533 0 238 596 101 71 1584 240 243 985 52

Confl. Peds. (#/hr) 24 26 26 24 29 43 43 29

Turn Type Prot Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 16.0 25.5 20.0 29.5 29.5 10.0 64.0 64.0 20.5 74.5 74.5

Effective Green, g (s) 16.0 25.5 20.0 29.5 29.5 10.0 64.0 64.0 20.5 74.5 74.5

Actuated g/C Ratio 0.11 0.17 0.13 0.20 0.20 0.07 0.43 0.43 0.14 0.50 0.50

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 4.0 2.0 2.0 2.0 6.0 6.0 5.0 6.0 6.0

Lane Grp Cap (vph) 189 582 236 696 297 118 1510 618 242 1758 729

v/s Ratio Prot 0.11 0.16 c0.13 c0.17 0.04 c0.45 c0.14 0.28

v/s Ratio Perm 0.07 0.17 0.04

v/c Ratio 1.04 0.92 1.01 0.86 0.34 0.60 1.05 0.39 1.00 0.56 0.07

Uniform Delay, d1 67.0 61.2 65.0 58.2 51.9 68.1 43.0 29.5 64.8 26.3 19.7

Progression Factor 1.02 0.99 1.00 1.00 1.00 1.27 0.56 0.30 0.89 0.74 0.96

Incremental Delay, d2 74.1 17.9 60.8 9.8 0.2 2.9 30.9 0.9 51.7 1.0 0.1

Delay (s) 142.4 78.7 125.8 68.0 52.1 89.0 54.9 9.9 109.6 20.4 19.1

Level of Service F E F E D F D A F C B

Approach Delay (s) 95.6 76.9 49.3 36.6

Approach LOS F E D D

Intersection Summary

HCM Average Control Delay 58.6 HCM Level of Service E

HCM Volume to Capacity ratio 1.01

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 100.2% ICU Level of Service G

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 152 303 77 174 450 141 93 1445 147 130 875 113

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Frpb, ped/bikes 1.00 0.99 1.00 0.97 1.00 1.00 0.93 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.96 1.00 1.00 0.85 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1770 3390 1770 3311 1770 3539 1473 1770 3439

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1770 3390 1770 3311 1770 3539 1473 1770 3439

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 165 329 84 189 489 153 101 1571 160 141 951 123

RTOR Reduction (vph) 0 15 0 0 20 0 0 0 60 0 6 0

Lane Group Flow (vph) 165 398 0 189 622 0 101 1571 100 141 1068 0

Confl. Peds. (#/hr) 41 17 17 41 32 21 21 32

Turn Type Prot Prot Prot Perm Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 2

Actuated Green, G (s) 15.7 26.1 18.8 29.2 13.2 75.4 75.4 13.7 75.9

Effective Green, g (s) 15.7 26.1 18.8 29.2 13.2 75.4 75.4 13.7 75.9

Actuated g/C Ratio 0.10 0.17 0.13 0.19 0.09 0.50 0.50 0.09 0.51

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 185 590 222 645 156 1779 740 162 1740

v/s Ratio Prot 0.09 0.12 c0.11 c0.19 0.06 c0.44 c0.08 0.31

v/s Ratio Perm 0.07

v/c Ratio 0.89 0.67 0.85 0.96 0.65 0.88 0.13 0.87 0.61

Uniform Delay, d1 66.3 58.0 64.2 59.9 66.1 33.4 19.9 67.3 26.5

Progression Factor 1.00 1.00 0.93 0.89 1.00 1.00 1.00 1.03 0.74

Incremental Delay, d2 37.4 3.1 17.1 19.4 8.9 6.8 0.4 29.2 1.2

Delay (s) 103.7 61.0 77.0 72.9 75.1 40.1 20.3 98.7 21.0

Level of Service F E E E E D C F C

Approach Delay (s) 73.2 73.8 40.3 30.0

Approach LOS E E D C

Intersection Summary

HCM Average Control Delay 48.0 HCM Level of Service D

HCM Volume to Capacity ratio 0.91

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 86.7% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 872 414 106 1211 0 0 0 0 210 0 421

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 11 11 12 12 12 12 12 11 12

Total Lost time (s) 5.0 5.0 4.6 5.0 5.0 5.0

Lane Util. Factor 0.91 1.00 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 0.97 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 4916 1540 1711 3421 1711 1583

Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 4916 1540 1711 3421 1711 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 948 450 115 1316 0 0 0 0 228 0 458

RTOR Reduction (vph) 0 0 295 0 0 0 0 0 0 0 0 375

Lane Group Flow (vph) 0 948 155 115 1316 0 0 0 0 0 228 83

Confl. Peds. (#/hr) 3 3

Turn Type Perm Prot Perm Perm

Protected Phases 2 1 6 4

Permitted Phases 2 4 4

Actuated Green, G (s) 51.8 51.8 20.4 41.0 27.2 27.2

Effective Green, g (s) 51.8 51.8 20.4 41.0 27.2 27.2

Actuated g/C Ratio 0.35 0.35 0.14 0.27 0.18 0.18

Clearance Time (s) 5.0 5.0 4.6 5.0 5.0 5.0

Vehicle Extension (s) 4.0 4.0 4.5 4.0 5.0 5.0

Lane Grp Cap (vph) 1698 532 233 935 310 287

v/s Ratio Prot c0.19 0.07 c0.38

v/s Ratio Perm 0.10 0.13 0.05

v/c Ratio 0.56 0.29 0.49 1.41 0.74 0.29

Uniform Delay, d1 39.8 35.8 60.0 54.5 58.0 53.0

Progression Factor 0.87 4.14 0.92 0.94 1.00 1.00

Incremental Delay, d2 1.1 1.1 2.0 187.9 10.5 1.2

Delay (s) 35.7 149.1 56.9 238.8 68.5 54.2

Level of Service D F E F E D

Approach Delay (s) 72.2 224.2 0.0 59.0

Approach LOS E F A E

Intersection Summary

HCM Average Control Delay 131.5 HCM Level of Service F

HCM Volume to Capacity ratio 0.97

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 51.0

Intersection Capacity Utilization 92.1% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 21 497 97 0 719 103 609 230 369 93 68 11

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 0.95 0.95 1.00 0.91 0.91 0.91 0.91

Frpb, ped/bikes 1.00 1.00 0.98 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.98 1.00 0.85 1.00 0.93 1.00 0.99

Flt Protected 1.00 1.00 1.00 0.95 0.99 0.95 0.98

Satd. Flow (prot) 3442 3539 1559 1610 3096 1610 3285

Flt Permitted 0.80 1.00 1.00 0.95 0.99 0.95 0.98

Satd. Flow (perm) 2769 3539 1559 1610 3096 1610 3285

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 23 540 105 0 782 112 662 250 401 101 74 12

RTOR Reduction (vph) 0 21 0 0 0 66 0 193 0 0 9 0

Lane Group Flow (vph) 0 647 0 0 782 46 450 670 0 62 116 0

Confl. Peds. (#/hr) 2 2 2 2 2 1 1 2

Confl. Bikes (#/hr) 1

Turn Type Perm Perm Split Split

Protected Phases 4 8 2 2 6 6

Permitted Phases 4 8

Actuated Green, G (s) 19.5 19.5 19.5 27.5 27.5 16.0 16.0

Effective Green, g (s) 19.5 19.5 19.5 27.5 27.5 16.0 16.0

Actuated g/C Ratio 0.26 0.26 0.26 0.37 0.37 0.21 0.21

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 720 920 405 590 1135 343 701

v/s Ratio Prot 0.22 c0.28 0.22 c0.04 0.04

v/s Ratio Perm c0.23 0.03

v/c Ratio 0.90 0.85 0.11 0.76 0.59 0.18 0.16

Uniform Delay, d1 26.8 26.4 21.2 20.9 19.2 24.1 24.1

Progression Factor 0.88 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 12.0 7.4 0.1 9.0 2.3 1.2 0.5

Delay (s) 35.8 33.8 21.3 29.9 21.5 25.3 24.6

Level of Service D C C C C C C

Approach Delay (s) 35.8 32.2 24.4 24.8

Approach LOS D C C C

Intersection Summary

HCM Average Control Delay 29.2 HCM Level of Service C

HCM Volume to Capacity ratio 0.66

Actuated Cycle Length (s) 75.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 79.8% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 17 0 41 1 3 7 80 460 6 3 322 24

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 18 0 45 1 3 8 87 500 7 3 350 26

Pedestrians 4

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1056 1050 367 1095 1060 503 376 507

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1056 1050 367 1095 1060 503 376 507

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 90 100 93 99 98 99 93 100

cM capacity (veh/h) 187 210 676 167 207 568 1182 1058

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 63 12 593 379

Volume Left 18 1 87 3

Volume Right 45 8 7 26

cSH 382 336 1182 1058

Volume to Capacity 0.16 0.04 0.07 0.00

Queue Length 95th (ft) 15 3 6 0

Control Delay (s) 16.3 16.1 2.0 0.1

Lane LOS C C A A

Approach Delay (s) 16.3 16.1 2.0 0.1

Approach LOS C C

Intersection Summary

Average Delay 2.3

Intersection Capacity Utilization 66.3% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 3 4 81 14 29 3 212 135 8 122 3

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 3 4 88 15 32 3 230 147 9 133 3

Pedestrians 3 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 503 535 137 471 464 306 136 377

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 503 535 137 471 464 306 136 377

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 99 100 82 97 96 100 99

cM capacity (veh/h) 443 447 909 493 491 733 1448 1181

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 9 135 380 145

Volume Left 1 88 3 9

Volume Right 4 32 147 3

cSH 599 534 1448 1181

Volume to Capacity 0.01 0.25 0.00 0.01

Queue Length 95th (ft) 1 25 0 1

Control Delay (s) 11.1 14.0 0.1 0.5

Lane LOS B B A A

Approach Delay (s) 11.1 14.0 0.1 0.5

Approach LOS B B

Intersection Summary

Average Delay 3.1

Intersection Capacity Utilization 40.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 10 151 24 35 97 62 44 360 67 13 136 12

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 11 164 26 38 105 67 48 391 73 14 148 13

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 201 211 512 175

Volume Left (vph) 11 38 48 14

Volume Right (vph) 26 67 73 13

Hadj (s) -0.03 -0.12 -0.03 0.01

Departure Headway (s) 6.4 6.3 5.6 6.2

Degree Utilization, x 0.36 0.37 0.79 0.30

Capacity (veh/h) 507 516 630 509

Control Delay (s) 12.9 12.9 26.2 11.9

Approach Delay (s) 12.9 12.9 26.2 11.9

Approach LOS B B D B

Intersection Summary

Delay 18.9

HCM Level of Service C

Intersection Capacity Utilization 63.6% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 147 127 26 160 143 131 34 1353 175 83 971 45

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 1.00 0.96 1.00 1.00 0.91

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.93 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1767 1742 1754 1654 1770 3421 1523 1770 3421 1441

Flt Permitted 0.20 1.00 0.46 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 368 1742 845 1654 1770 3421 1523 1770 3421 1441

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 160 138 28 174 155 142 37 1471 190 90 1055 49

RTOR Reduction (vph) 0 5 0 0 23 0 0 0 89 0 0 21

Lane Group Flow (vph) 160 161 0 174 274 0 37 1471 101 90 1055 28

Confl. Peds. (#/hr) 14 20 19 6 19 6 6 19

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 38.3 27.4 40.3 28.4 5.9 80.0 80.0 10.7 84.8 84.8

Effective Green, g (s) 38.3 27.4 40.3 28.4 5.9 80.0 80.0 10.7 84.8 84.8

Actuated g/C Ratio 0.26 0.18 0.27 0.19 0.04 0.53 0.53 0.07 0.57 0.57

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 3.5 3.0 3.5 2.0 4.0 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 196 318 299 313 70 1825 812 126 1934 815

v/s Ratio Prot c0.06 0.09 0.05 c0.17 0.02 c0.43 c0.05 c0.31

v/s Ratio Perm 0.15 0.11 0.07 0.02

v/c Ratio 0.82 0.51 0.58 0.88 0.53 0.81 0.12 0.71 0.55 0.03

Uniform Delay, d1 47.3 55.2 44.9 59.1 70.7 28.6 17.5 68.2 20.5 14.4

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.97 0.69 0.52

Incremental Delay, d2 21.3 1.5 2.9 23.3 3.3 3.9 0.3 14.7 0.9 0.1

Delay (s) 68.7 56.7 47.8 82.4 74.0 32.6 17.8 81.0 15.0 7.6

Level of Service E E D F E C B F B A

Approach Delay (s) 62.6 69.6 31.8 19.7

Approach LOS E E C B

Intersection Summary

HCM Average Control Delay 35.4 HCM Level of Service D

HCM Volume to Capacity ratio 0.81

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 84.0% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 2 1 0 56 3 58 1 478 51 17 326 1

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 1 0 61 3 63 1 520 55 18 354 1

Pedestrians 4 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1008 973 355 946 946 553 355 579

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1008 973 355 946 946 553 355 579

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 99 100 100 74 99 88 100 98

cM capacity (veh/h) 188 246 689 236 256 530 1203 991

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 3 127 576 374

Volume Left 2 61 1 18

Volume Right 0 63 55 1

cSH 204 326 1203 991

Volume to Capacity 0.02 0.39 0.00 0.02

Queue Length 95th (ft) 1 45 0 1

Control Delay (s) 23.0 22.9 0.0 0.6

Lane LOS C C A A

Approach Delay (s) 23.0 22.9 0.0 0.6

Approach LOS C C

Intersection Summary

Average Delay 3.0

Intersection Capacity Utilization 44.8% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 23 40 11 44 69 38 15 291 46 9 166 36

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 25 43 12 48 75 41 16 316 50 10 180 39

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 80 164 383 229

Volume Left (vph) 25 48 16 10

Volume Right (vph) 12 41 50 39

Hadj (s) 0.01 -0.06 -0.04 -0.06

Departure Headway (s) 5.8 5.5 4.9 5.1

Degree Utilization, x 0.13 0.25 0.52 0.32

Capacity (veh/h) 541 584 697 663

Control Delay (s) 9.6 10.4 13.1 10.5

Approach Delay (s) 9.6 10.4 13.1 10.5

Approach LOS A B B B

Intersection Summary

Delay 11.6

HCM Level of Service B

Intersection Capacity Utilization 41.4% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 67 59 74 12 79 46 91 356 16 13 147 42

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 73 64 80 13 86 50 99 387 17 14 160 46

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 217 149 503 220

Volume Left (vph) 73 13 99 14

Volume Right (vph) 80 50 17 46

Hadj (s) -0.12 -0.15 0.05 -0.08

Departure Headway (s) 6.2 6.4 5.6 5.9

Degree Utilization, x 0.37 0.26 0.78 0.36

Capacity (veh/h) 508 498 630 545

Control Delay (s) 12.9 11.6 25.1 12.2

Approach Delay (s) 12.9 11.6 25.1 12.2

Approach LOS B B D B

Intersection Summary

Delay 18.2

HCM Level of Service C

Intersection Capacity Utilization 69.2% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 47 25 7 35 26 39 12 1507 29 32 990 18

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 12 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 1.00 0.94 1.00 1.00 0.92

Flpb, ped/bikes 0.99 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.91 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1753 1729 1747 1672 1770 3421 1490 1770 3421 1455

Flt Permitted 0.67 1.00 0.73 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1228 1729 1350 1672 1770 3421 1490 1770 3421 1455

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 51 27 8 38 28 42 13 1638 32 35 1076 20

RTOR Reduction (vph) 0 7 0 0 39 0 0 0 4 0 0 3

Lane Group Flow (vph) 51 28 0 38 31 0 13 1638 28 35 1076 17

Confl. Peds. (#/hr) 7 8 8 7 15 9 9 15

Turn Type Perm Perm Prot Perm Prot Perm

Protected Phases 4 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 10.2 10.2 10.2 10.2 2.4 119.4 119.4 5.4 122.4 122.4

Effective Green, g (s) 10.2 10.2 10.2 10.2 2.4 119.4 119.4 5.4 122.4 122.4

Actuated g/C Ratio 0.07 0.07 0.07 0.07 0.02 0.80 0.80 0.04 0.82 0.82

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 4.0 4.0 2.0 4.0 4.0

Lane Grp Cap (vph) 84 118 92 114 28 2723 1186 64 2792 1187

v/s Ratio Prot 0.02 0.02 0.01 c0.48 c0.02 c0.31

v/s Ratio Perm c0.04 0.03 0.02 0.01

v/c Ratio 0.61 0.23 0.41 0.27 0.46 0.60 0.02 0.55 0.39 0.01

Uniform Delay, d1 68.0 66.2 67.0 66.4 73.2 6.0 3.2 71.1 3.7 2.6

Progression Factor 1.00 1.00 1.00 1.00 1.23 0.14 0.01 1.00 1.00 1.00

Incremental Delay, d2 8.2 0.4 1.1 0.5 1.8 0.4 0.0 5.0 0.4 0.0

Delay (s) 76.2 66.6 68.1 66.8 92.0 1.3 0.1 76.1 4.1 2.6

Level of Service E E E E F A A E A A

Approach Delay (s) 72.3 67.3 1.9 6.3

Approach LOS E E A A

Intersection Summary

HCM Average Control Delay 7.9 HCM Level of Service A

HCM Volume to Capacity ratio 0.62

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 62.4% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 84 444 83 73 383 114 155 423 111 116 188 62

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 10 10 11 10 10 11 12 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 0.99 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.97 1.00 0.97 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1711 1655 1711 1655 1701 1786 1711 1765

Flt Permitted 0.23 1.00 0.21 1.00 0.42 1.00 0.08 1.00

Satd. Flow (perm) 408 1655 376 1655 753 1786 147 1765

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 91 483 90 79 416 124 168 460 121 126 204 67

RTOR Reduction (vph) 0 5 0 0 7 0 0 7 0 0 8 0

Lane Group Flow (vph) 91 568 0 79 533 0 168 574 0 126 263 0

Confl. Peds. (#/hr) 10 8 8 10 8 7 7 8

Confl. Bikes (#/hr) 2 2 5

Bus Blockages (#/hr) 0 4 0 0 0 0 0 0 0 0 0 0

Turn Type pm+pt pm+pt pm+pt pm+pt

Protected Phases 5 2 1 6 7 4 3 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 70.4 64.5 68.6 63.6 62.4 50.9 58.6 49.0

Effective Green, g (s) 70.4 64.5 68.6 63.6 62.4 50.9 58.6 49.0

Actuated g/C Ratio 0.47 0.43 0.46 0.42 0.42 0.34 0.39 0.33

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 243 712 216 702 386 606 158 577

v/s Ratio Prot c0.01 c0.34 0.01 0.32 0.03 c0.32 c0.05 0.15

v/s Ratio Perm 0.16 0.15 0.15 0.26

v/c Ratio 0.37 0.80 0.37 0.76 0.44 0.95 0.80 0.46

Uniform Delay, d1 26.4 37.1 27.4 36.7 29.2 48.3 36.5 39.9

Progression Factor 0.64 0.61 1.00 1.00 1.00 0.93 1.00 1.00

Incremental Delay, d2 0.3 9.0 0.4 7.6 0.1 10.8 22.3 0.2

Delay (s) 17.1 31.6 27.8 44.3 29.4 55.9 58.8 40.2

Level of Service B C C D C E E D

Approach Delay (s) 29.6 42.2 49.9 46.1

Approach LOS C D D D

Intersection Summary

HCM Average Control Delay 41.8 HCM Level of Service D

HCM Volume to Capacity ratio 0.78

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 85.0% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 0 0 0 113 1 117 0 378 229 59 252 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 0 0 123 1 127 0 411 249 64 274 0

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 0 251 660 338

Volume Left (vph) 0 123 0 64

Volume Right (vph) 0 127 249 0

Hadj (s) 0.00 -0.17 -0.19 0.07

Departure Headway (s) 7.3 6.2 5.1 5.8

Degree Utilization, x 0.00 0.44 0.94 0.54

Capacity (veh/h) 447 552 693 610

Control Delay (s) 10.3 14.0 42.3 15.4

Approach Delay (s) 0.0 14.0 42.3 15.4

Approach LOS A B E C

Intersection Summary

Delay 29.3

HCM Level of Service D

Intersection Capacity Utilization 74.2% ICU Level of Service D

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 47 32 0 3 28 62 1 3 4 69 12 19

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 51 35 0 3 30 67 1 3 4 75 13 21

Pedestrians 1 4 3 1

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 0 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1279

pX, platoon unblocked

vC, conflicting volume 99 38 239 245 42 219 212 66

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 99 38 239 245 42 219 212 66

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 97 100 100 99 100 89 98 98

cM capacity (veh/h) 1493 1569 667 631 1023 707 659 996

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 86 101 9 109

Volume Left 51 3 1 75

Volume Right 0 67 4 21

cSH 1493 1569 787 741

Volume to Capacity 0.03 0.00 0.01 0.15

Queue Length 95th (ft) 3 0 1 13

Control Delay (s) 4.6 0.3 9.6 10.7

Lane LOS A A A B

Approach Delay (s) 4.6 0.3 9.6 10.7

Approach LOS A B

Intersection Summary

Average Delay 5.5

Intersection Capacity Utilization 30.2% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBU NBL NBT NBR SBU SBL

Lane Configurations

Volume (vph) 24 5 60 25 15 20 26 36 1942 39 2 9

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 12 12 12 12 12

Total Lost time (s) 4.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 0.98 1.00 0.99 1.00 1.00 0.93 1.00

Flpb, ped/bikes 0.99 1.00 0.99 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.86 1.00 0.91 1.00 1.00 0.85 1.00

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Satd. Flow (prot) 1582 1363 1581 1461 1593 3185 1331 1593

Flt Permitted 0.73 1.00 0.63 1.00 0.95 1.00 1.00 0.95

Satd. Flow (perm) 1220 1363 1051 1461 1593 3185 1331 1593

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 26 5 65 27 16 22 28 39 2111 42 2 10

RTOR Reduction (vph) 0 62 0 0 21 0 0 0 0 6 0 0

Lane Group Flow (vph) 26 8 0 27 17 0 0 67 2111 36 0 12

Confl. Peds. (#/hr) 6 8 8 6 12 10 10

Turn Type pm+pt pm+pt Prot Prot Perm Prot Prot

Protected Phases 7 4 3 8 5 5 2 1 1

Permitted Phases 4 8 2

Actuated Green, G (s) 9.4 7.0 9.4 7.0 9.0 119.2 119.2 2.4

Effective Green, g (s) 9.4 7.0 9.4 7.0 9.0 119.2 119.2 2.4

Actuated g/C Ratio 0.06 0.05 0.06 0.05 0.06 0.79 0.79 0.02

Clearance Time (s) 4.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 2.0 3.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 82 64 74 68 96 2531 1058 25

v/s Ratio Prot 0.01 0.01 c0.01 0.01 c0.04 c0.66 0.01

v/s Ratio Perm 0.01 c0.02 0.03

v/c Ratio 0.32 0.13 0.36 0.25 0.70 0.83 0.03 0.48

Uniform Delay, d1 67.0 68.6 67.1 69.0 69.2 9.4 3.2 73.2

Progression Factor 1.00 1.00 1.00 1.00 0.91 0.95 1.49 1.24

Incremental Delay, d2 2.2 0.3 3.0 0.7 6.1 1.2 0.0 3.6

Delay (s) 69.2 68.9 70.1 69.7 68.9 10.2 4.9 94.1

Level of Service E E E E E B A F

Approach Delay (s) 69.0 69.9 11.8

Approach LOS E E B

Intersection Summary

HCM Average Control Delay 16.0 HCM Level of Service B

HCM Volume to Capacity ratio 0.81

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 79.7% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBT SBR

Lane Configurations

Volume (vph) 1361 21

Ideal Flow (vphpl) 1900 1900

Lane Width 12 12

Total Lost time (s) 5.0 5.0

Lane Util. Factor 0.95 1.00

Frpb, ped/bikes 1.00 0.92

Flpb, ped/bikes 1.00 1.00

Frt 1.00 0.85

Flt Protected 1.00 1.00

Satd. Flow (prot) 3185 1313

Flt Permitted 1.00 1.00

Satd. Flow (perm) 3185 1313

Peak-hour factor, PHF 0.92 0.92

Adj. Flow (vph) 1479 23

RTOR Reduction (vph) 0 5

Lane Group Flow (vph) 1479 18

Confl. Peds. (#/hr) 12

Turn Type Perm

Protected Phases 6

Permitted Phases 6

Actuated Green, G (s) 112.6 112.6

Effective Green, g (s) 112.6 112.6

Actuated g/C Ratio 0.75 0.75

Clearance Time (s) 5.0 5.0

Vehicle Extension (s) 2.0 2.0

Lane Grp Cap (vph) 2391 986

v/s Ratio Prot 0.46

v/s Ratio Perm 0.01

v/c Ratio 0.62 0.02

Uniform Delay, d1 8.7 4.7

Progression Factor 1.72 1.11

Incremental Delay, d2 0.8 0.0

Delay (s) 15.8 5.3

Level of Service B A

Approach Delay (s) 16.3

Approach LOS B

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 40 780 22 28 848 15 86 76 64 57 26 67

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 10 11 11 12 10 10 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.98

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 1.00 1.00 0.93 1.00 0.89

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1765 3376 1701 3411 1652 1602 1770 1635

Flt Permitted 0.29 1.00 0.31 1.00 0.69 1.00 0.61 1.00

Satd. Flow (perm) 534 3376 558 3411 1203 1602 1129 1635

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 43 848 24 30 922 16 93 83 70 62 28 73

RTOR Reduction (vph) 0 2 0 0 1 0 0 53 0 0 62 0

Lane Group Flow (vph) 43 870 0 30 937 0 93 100 0 62 39 0

Confl. Peds. (#/hr) 5 9 9 5 9 9

Bus Blockages (#/hr) 0 4 0 0 0 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 6 4 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 53.7 53.7 53.7 53.7 11.3 11.3 11.3 11.3

Effective Green, g (s) 53.7 53.7 53.7 53.7 11.3 11.3 11.3 11.3

Actuated g/C Ratio 0.72 0.72 0.72 0.72 0.15 0.15 0.15 0.15

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 382 2417 400 2442 181 241 170 246

v/s Ratio Prot 0.26 c0.27 0.06 0.02

v/s Ratio Perm 0.08 0.05 c0.08 0.05

v/c Ratio 0.11 0.36 0.07 0.38 0.51 0.42 0.36 0.16

Uniform Delay, d1 3.3 4.1 3.2 4.2 29.3 28.9 28.6 27.7

Progression Factor 0.94 1.31 1.28 1.46 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.6 0.4 0.1 0.1 2.5 1.2 1.3 0.3

Delay (s) 3.7 5.7 4.2 6.2 31.8 30.0 30.0 28.0

Level of Service A A A A C C C C

Approach Delay (s) 5.6 6.2 30.7 28.8

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 10.2 HCM Level of Service B

HCM Volume to Capacity ratio 0.41

Actuated Cycle Length (s) 75.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 59.0% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 11 401 15 58 442 14 82 6 100 22 0 19

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.95 1.00 1.00 1.00 0.97 0.98

Flpb, ped/bikes 0.95 1.00 1.00 0.99 1.00 0.98 1.00 0.99

Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85 0.94

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.96 1.00 0.97

Satd. Flow (prot) 1684 1801 1508 1745 1785 1685 1530 1661

Flt Permitted 0.46 1.00 1.00 0.50 1.00 0.74 1.00 0.75

Satd. Flow (perm) 823 1801 1508 912 1785 1312 1530 1283

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 12 436 16 63 480 15 89 7 109 24 0 21

RTOR Reduction (vph) 0 0 3 0 0 0 0 0 98 0 19 0

Lane Group Flow (vph) 12 436 13 63 495 0 0 96 11 0 26 0

Confl. Peds. (#/hr) 24 6 6 24 9 3 3 9

Turn Type Perm Perm Perm Perm Perm Perm

Protected Phases 2 6 4 8

Permitted Phases 2 2 6 4 4 8

Actuated Green, G (s) 124.5 124.5 124.5 124.5 124.5 15.5 15.5 15.5

Effective Green, g (s) 124.5 124.5 124.5 124.5 124.5 15.5 15.5 15.5

Actuated g/C Ratio 0.83 0.83 0.83 0.83 0.83 0.10 0.10 0.10

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 683 1495 1252 757 1482 136 158 133

v/s Ratio Prot 0.24 c0.28

v/s Ratio Perm 0.01 0.01 0.07 c0.07 0.01 0.02

v/c Ratio 0.02 0.29 0.01 0.08 0.33 0.71 0.07 0.20

Uniform Delay, d1 2.2 2.9 2.2 2.3 3.0 65.0 60.7 61.6

Progression Factor 0.13 0.59 0.00 1.43 1.57 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.4 0.0 0.2 0.5 12.7 0.1 0.3

Delay (s) 0.3 2.1 0.0 3.5 5.2 77.8 60.8 61.8

Level of Service A A A A A E E E

Approach Delay (s) 2.0 5.0 68.8 61.8

Approach LOS A A E E

Intersection Summary

HCM Average Control Delay 16.2 HCM Level of Service B

HCM Volume to Capacity ratio 0.38

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 51.3% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 64 824 32 23 1070 87 46 35 31 77 12 84

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.5 4.5

Lane Util. Factor 1.00 0.95 1.00 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 0.97 1.00 0.92

Flpb, ped/bikes 1.00 1.00 0.99 1.00 0.93 1.00 0.96 1.00

Frt 1.00 0.99 1.00 0.99 1.00 0.93 1.00 0.87

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1591 3046 1583 4343 1488 1465 1526 1295

Flt Permitted 0.19 1.00 0.29 1.00 0.53 1.00 0.68 1.00

Satd. Flow (perm) 322 3046 484 4343 829 1465 1100 1295

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 70 896 35 25 1163 95 50 38 34 84 13 91

RTOR Reduction (vph) 0 1 0 0 3 0 0 26 0 0 81 0

Lane Group Flow (vph) 70 930 0 25 1255 0 50 46 0 84 23 0

Confl. Peds. (#/hr) 14 23 23 14 49 24 24 49

Turn Type pm+pt pm+pt Perm Perm

Protected Phases 5 2 1 6 4 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 121.0 115.3 117.2 113.4 15.9 15.9 16.4 16.4

Effective Green, g (s) 121.0 115.3 117.2 113.4 15.9 15.9 16.4 16.4

Actuated g/C Ratio 0.81 0.77 0.78 0.76 0.11 0.11 0.11 0.11

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.5 4.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 308 2341 406 3283 88 155 120 142

v/s Ratio Prot c0.01 c0.31 0.00 0.29 0.03 0.02

v/s Ratio Perm 0.17 0.05 0.06 c0.08

v/c Ratio 0.23 0.40 0.06 0.38 0.57 0.30 0.70 0.16

Uniform Delay, d1 3.3 5.8 3.8 6.3 63.8 61.9 64.4 60.6

Progression Factor 0.58 0.42 1.49 0.95 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.3 0.4 0.0 0.2 8.2 1.1 16.4 0.5

Delay (s) 2.2 2.8 5.6 6.1 71.9 63.0 80.8 61.1

Level of Service A A A A E E F E

Approach Delay (s) 2.8 6.1 66.6 69.9

Approach LOS A A E E

Intersection Summary

HCM Average Control Delay 12.3 HCM Level of Service B

HCM Volume to Capacity ratio 0.42

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 9.5

Intersection Capacity Utilization 63.1% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 0 0 0 23 32 0

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 0 0 25 35 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 60 35 35

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 60 35 35

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 100 100

cM capacity (veh/h) 947 1038 1577

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 0 25 35

Volume Left 0 0 0

Volume Right 0 0 0

cSH 1700 1700 1700

Volume to Capacity 0.00 0.01 0.02

Queue Length 95th (ft) 0 0 0

Control Delay (s) 0.0 0.0 0.0

Lane LOS A

Approach Delay (s) 0.0 0.0 0.0

Approach LOS A

Intersection Summary

Average Delay 0.0

Intersection Capacity Utilization 6.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 377 11 23 563 10 6

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 410 12 25 612 11 7

Pedestrians 2 2 5

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 427 1085 423

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 427 1085 423

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 98 95 99

cM capacity (veh/h) 1128 233 627

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 422 637 17

Volume Left 0 25 11

Volume Right 12 0 7

cSH 1700 1128 305

Volume to Capacity 0.25 0.02 0.06

Queue Length 95th (ft) 0 2 5

Control Delay (s) 0.0 0.6 17.5

Lane LOS A C

Approach Delay (s) 0.0 0.6 17.5

Approach LOS C

Intersection Summary

Average Delay 0.6

Intersection Capacity Utilization 58.9% ICU Level of Service B

Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 16 3 8 15 16 11

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 17 3 9 16 17 12

Pedestrians 1 1 1

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 66 19 26

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 66 19 26

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 98 100 99

cM capacity (veh/h) 928 1058 1587

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 21 25 29

Volume Left 17 0 17

Volume Right 3 16 0

cSH 946 1700 1587

Volume to Capacity 0.02 0.01 0.01

Queue Length 95th (ft) 2 0 1

Control Delay (s) 8.9 0.0 4.4

Lane LOS A A

Approach Delay (s) 8.9 0.0 4.4

Approach LOS A

Intersection Summary

Average Delay 4.2

Intersection Capacity Utilization 18.5% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 4 386 0 20 576 12 0 3 25 7 3 4

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 4 420 0 22 626 13 0 3 27 8 3 4

Pedestrians 1 1 4

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None TWLTL

Median storage veh) 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 643 420 1105 1115 421 1138 1108 638

vC1, stage 1 conf vol 428 428 680 680

vC2, stage 2 conf vol 677 687 458 428

vCu, unblocked vol 643 420 1105 1115 421 1138 1108 638

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s) 6.1 5.5 6.1 5.5

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 98 100 99 96 98 99 99

cM capacity (veh/h) 939 1140 372 381 632 360 382 475

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total 424 22 639 30 15

Volume Left 4 22 0 0 8

Volume Right 0 0 13 27 4

cSH 939 1140 1700 591 392

Volume to Capacity 0.00 0.02 0.38 0.05 0.04

Queue Length 95th (ft) 0 1 0 4 3

Control Delay (s) 0.1 8.2 0.0 11.4 14.6

Lane LOS A A B B

Approach Delay (s) 0.1 0.3 11.4 14.6

Approach LOS B B

Intersection Summary

Average Delay 0.7

Intersection Capacity Utilization 44.9% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 6 440 4 88 691 207 5 13 74 145 21 6

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 0.95 1.00 1.00

Frpb, ped/bikes 1.00 0.98 0.94 1.00

Flpb, ped/bikes 1.00 1.00 1.00 0.96

Frt 1.00 0.97 0.89 0.99

Flt Protected 1.00 1.00 1.00 0.96

Satd. Flow (prot) 3530 3351 1549 1705

Flt Permitted 1.00 1.00 0.99 0.62

Satd. Flow (perm) 3530 3351 1530 1101

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 7 478 4 96 751 225 5 14 80 158 23 7

RTOR Reduction (vph) 0 0 0 0 17 0 0 64 0 0 0 0

Lane Group Flow (vph) 0 489 0 0 1055 0 0 35 0 0 188 0

Confl. Peds. (#/hr) 16 13 16 17 30 30

Turn Type Split Split Perm Perm

Protected Phases 2 2 6 6 8 4

Permitted Phases 8 4

Actuated Green, G (s) 51.0 54.5 29.5 29.5

Effective Green, g (s) 51.0 54.5 29.5 29.5

Actuated g/C Ratio 0.34 0.36 0.20 0.20

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1200 1218 301 217

v/s Ratio Prot c0.14 c0.31

v/s Ratio Perm 0.02 c0.17

v/c Ratio 0.41 0.87 0.12 0.87

Uniform Delay, d1 37.9 44.4 49.5 58.3

Progression Factor 1.00 1.01 1.00 1.00

Incremental Delay, d2 1.0 5.5 0.2 28.4

Delay (s) 39.0 50.1 49.7 86.7

Level of Service D D D F

Approach Delay (s) 39.0 50.1 49.7 86.7

Approach LOS D D D F

Intersection Summary

HCM Average Control Delay 50.8 HCM Level of Service D

HCM Volume to Capacity ratio 0.69

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 72.5% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement NER2

Lane Configurations

Volume (vph) 0

Ideal Flow (vphpl) 1900

Total Lost time (s)

Lane Util. Factor

Frpb, ped/bikes

Flpb, ped/bikes

Frt

Flt Protected

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Peak-hour factor, PHF 0.92

Adj. Flow (vph) 0

RTOR Reduction (vph) 0

Lane Group Flow (vph) 0

Confl. Peds. (#/hr)

Turn Type Free

Protected Phases

Permitted Phases Free

Actuated Green, G (s)

Effective Green, g (s)

Actuated g/C Ratio

Clearance Time (s)

Vehicle Extension (s)

Lane Grp Cap (vph)

v/s Ratio Prot

v/s Ratio Perm

v/c Ratio

Uniform Delay, d1

Progression Factor

Incremental Delay, d2

Delay (s)

Level of Service

Approach Delay (s)

Approach LOS

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 36 653 0 0 952 83 0 0 0 66 0 46

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 0.95 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 0.99 0.94

Flt Protected 1.00 1.00 0.97

Satd. Flow (prot) 3530 3490 1709

Flt Permitted 1.00 1.00 0.82

Satd. Flow (perm) 3530 3490 1440

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 39 710 0 0 1035 90 0 0 0 72 0 50

RTOR Reduction (vph) 0 0 0 0 4 0 0 0 0 0 18 0

Lane Group Flow (vph) 0 749 0 0 1121 0 0 0 0 0 104 0

Confl. Peds. (#/hr) 1 1

Turn Type Split Split Perm Perm

Protected Phases 2 2 6 6 8 4

Permitted Phases 8 4

Actuated Green, G (s) 37.9 81.0 16.1

Effective Green, g (s) 37.9 81.0 16.1

Actuated g/C Ratio 0.25 0.54 0.11

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0

Lane Grp Cap (vph) 892 1885 155

v/s Ratio Prot c0.21 c0.32

v/s Ratio Perm c0.07

v/c Ratio 0.84 0.59 0.67

Uniform Delay, d1 53.2 23.4 64.4

Progression Factor 0.41 0.26 1.00

Incremental Delay, d2 6.5 1.1 10.9

Delay (s) 28.2 7.2 75.3

Level of Service C A E

Approach Delay (s) 28.2 7.2 0.0 75.3

Approach LOS C A A E

Intersection Summary

HCM Average Control Delay 19.2 HCM Level of Service B

HCM Volume to Capacity ratio 0.67

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 59.7% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 2 657 60 24 969 5 75 1 29 4 0 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 0.95 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.99 1.00 0.96 0.97

Flt Protected 1.00 1.00 0.97 0.96

Satd. Flow (prot) 3482 3532 1723 1736

Flt Permitted 1.00 1.00 0.79 0.87

Satd. Flow (perm) 3482 3532 1402 1571

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 2 714 65 26 1053 5 82 1 32 4 0 1

RTOR Reduction (vph) 0 5 0 0 0 0 0 10 0 0 1 0

Lane Group Flow (vph) 0 776 0 0 1084 0 0 105 0 0 4 0

Confl. Peds. (#/hr) 6 6 6 6 3 3

Turn Type Split Split Perm Perm

Protected Phases 2 2 6 6 8 4

Permitted Phases 8 4

Actuated Green, G (s) 39.6 78.9 16.5 16.5

Effective Green, g (s) 39.6 78.9 16.5 16.5

Actuated g/C Ratio 0.26 0.53 0.11 0.11

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 919 1858 154 173

v/s Ratio Prot c0.22 c0.31

v/s Ratio Perm c0.08 0.00

v/c Ratio 0.84 0.58 0.68 0.02

Uniform Delay, d1 52.3 24.3 64.2 59.6

Progression Factor 0.08 1.37 1.00 1.00

Incremental Delay, d2 5.3 1.1 11.8 0.1

Delay (s) 9.5 34.3 76.1 59.6

Level of Service A C E E

Approach Delay (s) 9.5 34.3 76.1 59.6

Approach LOS A C E E

Intersection Summary

HCM Average Control Delay 27.0 HCM Level of Service C

HCM Volume to Capacity ratio 0.67

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 58.8% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 0 63 1038 7 0 738

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 68 1128 8 0 802

Pedestrians 2 1

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1289

pX, platoon unblocked 0.79 0.79 0.79

vC, conflicting volume 1535 571 1138

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1144 0 640

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 92 100

cM capacity (veh/h) 152 853 741

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2

Volume Total 68 752 384 401 401

Volume Left 0 0 0 0 0

Volume Right 68 0 8 0 0

cSH 853 1700 1700 1700 1700

Volume to Capacity 0.08 0.44 0.23 0.24 0.24

Queue Length 95th (ft) 7 0 0 0 0

Control Delay (s) 9.6 0.0 0.0 0.0 0.0

Lane LOS A

Approach Delay (s) 9.6 0.0 0.0

Approach LOS A

Intersection Summary

Average Delay 0.3

Intersection Capacity Utilization 39.9% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

8: N Richmond Beach Rd & 8th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 33 Synchro 7 -  Report

David Evans and Associates, Inc. Page 9

Movement EBL EBT EBR EBR2 WBL2 WBL WBT WBR NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 77 591 26 1 31 55 914 214 6 91 182 20

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 12 12 12 11 11 10 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.97 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1708 3509 1711 3170 1711 1771

Flt Permitted 0.17 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 312 3509 1711 3170 1711 1771

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 84 642 28 1 34 60 993 233 7 99 198 22

RTOR Reduction (vph) 0 0 0 0 0 0 13 0 0 0 3 0

Lane Group Flow (vph) 84 671 0 0 0 94 1213 0 0 106 217 0

Confl. Peds. (#/hr) 4 6 2 6 2 2 2

Confl. Bikes (#/hr) 3 2

Bus Blockages (#/hr) 0 0 0 0 0 0 4 0 0 0 0 0

Turn Type Perm Prot Prot Split Split

Protected Phases 2 1 1 6 4 4 4

Permitted Phases 2

Actuated Green, G (s) 67.5 67.5 10.9 83.4 21.9 21.9

Effective Green, g (s) 67.5 67.5 10.9 83.4 21.9 21.9

Actuated g/C Ratio 0.45 0.45 0.07 0.56 0.15 0.15

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.5 2.0 2.0 2.5 2.5

Lane Grp Cap (vph) 140 1579 124 1763 250 259

v/s Ratio Prot 0.19 0.05 c0.38 0.06 c0.12

v/s Ratio Perm 0.27

v/c Ratio 0.60 0.42 0.76 0.69 0.42 0.84

Uniform Delay, d1 31.1 28.1 68.3 23.9 58.3 62.3

Progression Factor 0.45 0.25 1.20 0.38 1.00 1.00

Incremental Delay, d2 13.5 0.6 8.8 0.9 0.8 20.3

Delay (s) 27.5 7.5 90.7 9.9 59.2 82.6

Level of Service C A F A E F

Approach Delay (s) 9.8 15.6 75.0

Approach LOS A B E

Intersection Summary

HCM Average Control Delay 29.0 HCM Level of Service C

HCM Volume to Capacity ratio 0.73

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 79.4% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBL SBT SBR SBR2 NEL2 NEL NER NER2

Lane Configurations

Volume (vph) 101 75 20 41 2 26 22 9

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.98 0.95

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 0.93 0.93

Flt Protected 0.95 1.00 0.98

Satd. Flow (prot) 1711 1638 1602

Flt Permitted 0.95 1.00 0.98

Satd. Flow (perm) 1711 1638 1602

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 110 82 22 45 2 28 24 10

RTOR Reduction (vph) 0 11 0 0 0 0 0 0

Lane Group Flow (vph) 110 138 0 0 0 64 0 0

Confl. Peds. (#/hr) 4 2 2 2 4 4 6

Confl. Bikes (#/hr) 3 3

Bus Blockages (#/hr) 0 2 0 0 0 0 0 0

Turn Type Split Split

Protected Phases 7 7 3 3

Permitted Phases

Actuated Green, G (s) 15.2 15.2 9.5

Effective Green, g (s) 15.2 15.2 9.5

Actuated g/C Ratio 0.10 0.10 0.06

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0

Lane Grp Cap (vph) 173 166 101

v/s Ratio Prot 0.06 c0.08 c0.04

v/s Ratio Perm

v/c Ratio 0.64 0.83 0.63

Uniform Delay, d1 64.7 66.2 68.6

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 5.5 27.4 9.2

Delay (s) 70.3 93.6 77.7

Level of Service E F E

Approach Delay (s) 83.7 77.7

Approach LOS F E

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 86 690 24 33 1190 157 13 38 27 65 32 108

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 11 11 10 10 11 10 10 10

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 0.98

Flpb, ped/bikes 1.00 1.00 0.99 1.00 0.99 1.00

Frt 1.00 0.98 1.00 0.94 1.00 0.88

Flt Protected 0.99 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 3358 3309 1631 1615 1635 1501

Flt Permitted 0.99 1.00 0.40 1.00 0.70 1.00

Satd. Flow (perm) 3358 3309 691 1615 1202 1501

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 93 750 26 36 1293 171 14 41 29 71 35 117

RTOR Reduction (vph) 0 1 0 0 7 0 0 18 0 0 0 0

Lane Group Flow (vph) 0 868 0 0 1493 0 14 52 0 71 152 0

Confl. Peds. (#/hr) 8 2 2 8 7 4 4 7

Confl. Bikes (#/hr) 2

Bus Blockages (#/hr) 0 4 0 0 4 0 0 0 0 0 0 0

Turn Type Split Split Perm Perm

Protected Phases 2 2 6 6 4 4

Permitted Phases 4 4

Actuated Green, G (s) 45.9 70.8 18.3 18.3 18.3 18.3

Effective Green, g (s) 45.9 70.8 18.3 18.3 18.3 18.3

Actuated g/C Ratio 0.31 0.47 0.12 0.12 0.12 0.12

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1028 1562 84 197 147 183

v/s Ratio Prot c0.26 c0.45 0.03 c0.10

v/s Ratio Perm 0.02 0.06

v/c Ratio 0.84 0.96 0.17 0.27 0.48 0.83

Uniform Delay, d1 48.7 38.1 59.0 59.8 61.4 64.3

Progression Factor 0.60 1.06 1.00 1.00 1.00 1.00

Incremental Delay, d2 7.9 12.3 0.9 0.7 2.5 26.1

Delay (s) 37.0 52.9 60.0 60.5 63.9 90.5

Level of Service D D E E E F

Approach Delay (s) 37.0 52.9 60.4 82.0

Approach LOS D D E F

Intersection Summary

HCM Average Control Delay 50.4 HCM Level of Service D

HCM Volume to Capacity ratio 0.90

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 84.9% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 612 170 101 1033 362 95

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 11 11 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 1.00 0.95 0.97

Frpb, ped/bikes 0.99 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.97 1.00 1.00 0.97

Flt Protected 1.00 0.95 1.00 0.96

Satd. Flow (prot) 3285 1770 3421 3350

Flt Permitted 1.00 0.95 1.00 0.96

Satd. Flow (perm) 3285 1770 3421 3350

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 665 185 110 1123 393 103

RTOR Reduction (vph) 28 0 0 0 35 0

Lane Group Flow (vph) 822 0 110 1123 461 0

Confl. Peds. (#/hr) 6 6

Confl. Bikes (#/hr) 1 3

Turn Type Prot

Protected Phases 2 1 6 4

Permitted Phases

Actuated Green, G (s) 37.6 7.8 50.4 14.6

Effective Green, g (s) 37.6 7.8 50.4 14.6

Actuated g/C Ratio 0.50 0.10 0.67 0.19

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1647 184 2299 652

v/s Ratio Prot 0.25 0.06 c0.33 c0.14

v/s Ratio Perm

v/c Ratio 0.50 0.60 0.49 0.71

Uniform Delay, d1 12.4 32.1 6.0 28.2

Progression Factor 1.10 1.01 1.42 1.00

Incremental Delay, d2 0.6 2.9 0.6 2.9

Delay (s) 14.3 35.4 9.1 31.1

Level of Service B D A C

Approach Delay (s) 14.3 11.5 31.1

Approach LOS B B C

Intersection Summary

HCM Average Control Delay 16.2 HCM Level of Service B

HCM Volume to Capacity ratio 0.54

Actuated Cycle Length (s) 75.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 53.9% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 46 621 53 19 860 40 225 235 41 78 103 38

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 12 11 11 11 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 1.00 0.98 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1711 3371 1770 3367 1711 1756 1711 1728

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1711 3371 1770 3367 1711 1756 1711 1728

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 50 675 58 21 935 43 245 255 45 85 112 41

RTOR Reduction (vph) 0 3 0 0 2 0 0 5 0 0 0 0

Lane Group Flow (vph) 50 730 0 21 976 0 245 295 0 85 153 0

Confl. Peds. (#/hr) 2 4 4 2 1 1

Confl. Bikes (#/hr) 3 1

Bus Blockages (#/hr) 0 0 0 0 4 0 0 0 0 0 0 0

Turn Type Prot Prot Split Split

Protected Phases 1 6 5 2 3 3 4 4

Permitted Phases

Actuated Green, G (s) 7.4 79.5 3.6 75.7 29.6 29.6 17.3 17.3

Effective Green, g (s) 7.4 79.5 3.6 75.7 29.6 29.6 17.3 17.3

Actuated g/C Ratio 0.05 0.53 0.02 0.50 0.20 0.20 0.12 0.12

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.0 2.5 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 84 1787 42 1699 338 347 197 199

v/s Ratio Prot c0.03 c0.22 0.01 c0.29 0.14 c0.17 0.05 c0.09

v/s Ratio Perm

v/c Ratio 0.60 0.41 0.50 0.57 0.72 0.85 0.43 0.77

Uniform Delay, d1 69.8 21.1 72.3 25.9 56.4 58.1 61.8 64.4

Progression Factor 1.01 0.67 1.06 0.54 0.91 0.91 1.00 1.00

Incremental Delay, d2 8.1 0.6 6.3 1.4 6.2 16.8 0.6 14.8

Delay (s) 78.8 14.8 82.8 15.3 57.4 69.5 62.3 79.2

Level of Service E B F B E E E E

Approach Delay (s) 18.9 16.7 64.1 73.1

Approach LOS B B E E

Intersection Summary

HCM Average Control Delay 32.7 HCM Level of Service C

HCM Volume to Capacity ratio 0.69

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 25.0

Intersection Capacity Utilization 66.1% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 12 2 0 78 4 16 1 393 75 18 176 2

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 13 2 0 85 4 17 1 427 82 20 191 2

Pedestrians 2 1 1 1

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 0 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 724 745 195 705 706 470 195 510

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 724 745 195 705 706 470 195 510

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 96 99 100 75 99 97 100 98

cM capacity (veh/h) 322 335 844 343 353 593 1375 1055

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 15 107 510 213

Volume Left 13 85 1 20

Volume Right 0 17 82 2

cSH 323 369 1375 1055

Volume to Capacity 0.05 0.29 0.00 0.02

Queue Length 95th (ft) 4 29 0 1

Control Delay (s) 16.7 18.7 0.0 0.9

Lane LOS C C A A

Approach Delay (s) 16.7 18.7 0.0 0.9

Approach LOS C C

Intersection Summary

Average Delay 2.9

Intersection Capacity Utilization 38.1% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 5 65 110 465 350 7

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 5 71 120 505 380 8

Pedestrians 2 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1133 386 390

vC1, stage 1 conf vol 386

vC2, stage 2 conf vol 747

vCu, unblocked vol 1133 386 390

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s) 5.4

tF (s) 3.5 3.3 2.2

p0 queue free % 99 89 90

cM capacity (veh/h) 383 661 1167

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 76 625 388

Volume Left 5 120 0

Volume Right 71 0 8

cSH 628 1167 1700

Volume to Capacity 0.12 0.10 0.23

Queue Length 95th (ft) 10 9 0

Control Delay (s) 11.5 2.6 0.0

Lane LOS B A

Approach Delay (s) 11.5 2.6 0.0

Approach LOS B

Intersection Summary

Average Delay 2.3

Intersection Capacity Utilization 63.7% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

14: 244th St SW & 3rd Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 33 Synchro 7 -  Report

David Evans and Associates, Inc. Page 16

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 2 338 72 109 388 38 165 17 35 15 3 6

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 367 78 118 422 41 179 18 38 16 3 7

Pedestrians 1 1 2

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 465 447 1079 1114 409 1101 1132 444

vC1, stage 1 conf vol 412 412 681 681

vC2, stage 2 conf vol 667 702 420 451

vCu, unblocked vol 465 447 1079 1114 409 1101 1132 444

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s) 6.1 5.5 6.1 5.5

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 89 49 95 94 95 99 99

cM capacity (veh/h) 1094 1113 353 352 642 319 334 613

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 2 446 118 463 236 26

Volume Left 2 0 118 0 179 16

Volume Right 0 78 0 41 38 7

cSH 1094 1700 1113 1700 380 365

Volume to Capacity 0.00 0.26 0.11 0.27 0.62 0.07

Queue Length 95th (ft) 0 0 9 0 100 6

Control Delay (s) 8.3 0.0 8.6 0.0 28.7 15.6

Lane LOS A A D C

Approach Delay (s) 0.0 1.8 28.7 15.6

Approach LOS D C

Intersection Summary

Average Delay 6.4

Intersection Capacity Utilization 53.8% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

15: 244th St SW & Fremont Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 33 Synchro 7 -  Report

David Evans and Associates, Inc. Page 17

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 376 49 130 551 120 320

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 409 53 141 599 130 348

Pedestrians 2 6

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 1

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 1257

pX, platoon unblocked 0.85

vC, conflicting volume 468 1325 441

vC1, stage 1 conf vol 441

vC2, stage 2 conf vol 884

vCu, unblocked vol 468 1294 441

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s) 5.4

tF (s) 2.2 3.5 3.3

p0 queue free % 87 58 43

cM capacity (veh/h) 1088 307 613

Direction, Lane # EB 1 WB 1 WB 2 NB 1

Volume Total 462 141 599 478

Volume Left 0 141 0 130

Volume Right 53 0 0 348

cSH 1700 1088 1700 482

Volume to Capacity 0.27 0.13 0.35 0.99

Queue Length 95th (ft) 0 11 0 329

Control Delay (s) 0.0 8.8 0.0 68.4

Lane LOS A F

Approach Delay (s) 0.0 1.7 68.4

Approach LOS F

Intersection Summary

Average Delay 20.2

Intersection Capacity Utilization 66.4% ICU Level of Service C

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

16: N 175th St & 6th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 33 Synchro 7 -  Report

David Evans and Associates, Inc. Page 18

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 8 32 54 257 82 13

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 9 35 59 279 89 14

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 339 252 199

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 339 252 199

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 99 88 98

cM capacity (veh/h) 1219 731 841

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 43 338 103

Volume Left 9 0 89

Volume Right 0 279 14

cSH 1219 1700 744

Volume to Capacity 0.01 0.20 0.14

Queue Length 95th (ft) 1 0 12

Control Delay (s) 1.6 0.0 10.6

Lane LOS A B

Approach Delay (s) 1.6 0.0 10.6

Approach LOS B

Intersection Summary

Average Delay 2.4

Intersection Capacity Utilization 30.8% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

17: St Luke Pl N & Dayton Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 33 Synchro 7 -  Report

David Evans and Associates, Inc. Page 19

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 27 38 91 391 224 20

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 29 41 99 425 243 22

Pedestrians 4

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 881 254 243

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 881 254 243

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 90 95 93

cM capacity (veh/h) 292 784 1323

Direction, Lane # EB 1 EB 2 NB 1 SB 1

Volume Total 29 41 524 265

Volume Left 29 0 99 0

Volume Right 0 41 0 22

cSH 292 784 1323 1700

Volume to Capacity 0.10 0.05 0.07 0.16

Queue Length 95th (ft) 8 4 6 0

Control Delay (s) 18.7 9.8 2.1 0.0

Lane LOS C A A

Approach Delay (s) 13.5 2.1 0.0

Approach LOS B

Intersection Summary

Average Delay 2.4

Intersection Capacity Utilization 51.9% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

18: N 175th St & Fremont Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 33 Synchro 7 -  Report

David Evans and Associates, Inc. Page 20

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 1 0 161 2 218 0 270 144 56 135 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 11 12 12 12 12 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 0.98 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 0.85 1.00

Flt Protected 1.00 0.95 1.00 1.00 1.00 0.99

Satd. Flow (prot) 1863 1707 1543 1863 1548 1832

Flt Permitted 1.00 0.76 1.00 1.00 1.00 0.57

Satd. Flow (perm) 1863 1360 1543 1863 1548 1056

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 1 0 175 2 237 0 293 157 61 147 1

RTOR Reduction (vph) 0 0 0 0 85 0 0 0 122 0 0 0

Lane Group Flow (vph) 0 1 0 175 154 0 0 293 35 0 209 0

Confl. Peds. (#/hr) 3 1 1 3 6 7 7 6

Confl. Bikes (#/hr) 1 1

Turn Type Perm Perm Perm Perm Perm

Protected Phases 2 2 5 5

Permitted Phases 2 2 5 5 5

Actuated Green, G (s) 48.2 48.2 48.2 16.8 16.8 16.8

Effective Green, g (s) 48.2 48.2 48.2 16.8 16.8 16.8

Actuated g/C Ratio 0.64 0.64 0.64 0.22 0.22 0.22

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1197 874 992 417 347 237

v/s Ratio Prot 0.00 0.10 0.16

v/s Ratio Perm c0.13 0.02 c0.20

v/c Ratio 0.00 0.20 0.16 0.70 0.10 0.88

Uniform Delay, d1 4.8 5.5 5.3 26.8 23.1 28.1

Progression Factor 1.00 0.76 3.03 1.00 1.00 1.62

Incremental Delay, d2 0.0 0.5 0.3 4.3 0.0 26.8

Delay (s) 4.8 4.7 16.4 31.1 23.2 72.5

Level of Service A A B C C E

Approach Delay (s) 4.8 11.5 28.4 72.5

Approach LOS A B C E

Intersection Summary

HCM Average Control Delay 30.4 HCM Level of Service C

HCM Volume to Capacity ratio 0.38

Actuated Cycle Length (s) 75.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 53.1% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

19: N 175th St & Meridian Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 33 Synchro 7 -  Report

David Evans and Associates, Inc. Page 21

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 66 820 60 155 1050 318 87 333 232 161 204 28

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 11 12 11 12 11 10 11 12 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 0.91 0.91

Frpb, ped/bikes 1.00 1.00 1.00 0.98 1.00 1.00 0.96 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.97 1.00 1.00 0.85 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 0.99

Satd. Flow (prot) 1770 3377 1770 3233 1711 1739 1470 1610 3198

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 0.99

Satd. Flow (perm) 1770 3377 1770 3233 1711 1739 1470 1610 3198

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 72 891 65 168 1141 346 95 362 252 175 222 30

RTOR Reduction (vph) 0 3 0 0 18 0 0 0 150 0 6 0

Lane Group Flow (vph) 72 953 0 168 1469 0 95 362 102 140 281 0

Confl. Peds. (#/hr) 21 14 14 21 6 13 13 6

Turn Type Prot Prot Split Perm Split

Protected Phases 5 2 1 6 4 4 3 3

Permitted Phases 4

Actuated Green, G (s) 7.0 62.7 17.6 73.3 32.0 32.0 32.0 17.7 17.7

Effective Green, g (s) 7.0 62.7 17.6 73.3 32.0 32.0 32.0 17.7 17.7

Actuated g/C Ratio 0.05 0.42 0.12 0.49 0.21 0.21 0.21 0.12 0.12

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 83 1412 208 1580 365 371 314 190 377

v/s Ratio Prot 0.04 c0.28 0.09 c0.45 0.06 c0.21 0.09 c0.09

v/s Ratio Perm 0.07

v/c Ratio 0.87 0.67 0.81 0.93 0.26 0.98 0.32 0.74 0.74

Uniform Delay, d1 71.0 35.4 64.5 35.9 49.1 58.6 49.9 63.9 64.0

Progression Factor 0.79 0.67 1.27 0.35 1.00 1.00 1.00 0.82 0.82

Incremental Delay, d2 53.4 2.5 2.0 1.3 0.1 39.8 0.2 11.1 6.3

Delay (s) 109.8 26.0 83.7 14.0 49.3 98.4 50.1 63.5 58.9

Level of Service F C F B D F D E E

Approach Delay (s) 31.9 21.1 74.6 60.4

Approach LOS C C E E

Intersection Summary

HCM Average Control Delay 38.3 HCM Level of Service D

HCM Volume to Capacity ratio 0.88

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 87.6% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

20: Carlyle Hall Rd & Dayton Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 33 Synchro 7 -  Report

David Evans and Associates, Inc. Page 22

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 58 31 18 14 29 12 26 508 6 7 271 21

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 63 34 20 15 32 13 28 552 7 8 295 23

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 116 60 587 325

Volume Left (vph) 63 15 28 8

Volume Right (vph) 20 13 7 23

Hadj (s) 0.04 -0.05 0.04 0.00

Departure Headway (s) 6.4 6.4 5.0 5.3

Degree Utilization, x 0.21 0.11 0.81 0.48

Capacity (veh/h) 515 496 708 651

Control Delay (s) 11.0 10.2 25.9 13.0

Approach Delay (s) 11.0 10.2 25.9 13.0

Approach LOS B B D B

Intersection Summary

Delay 19.6

HCM Level of Service C

Intersection Capacity Utilization 58.1% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

21: N Innis Arden Wy & Greenwood Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 33 Synchro 7 -  Report

David Evans and Associates, Inc. Page 23

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 39 211 282 282 97 26

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 42 229 307 307 105 28

Pedestrians 1 12

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1052 121 135

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1052 121 135

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 78 75 79

cM capacity (veh/h) 196 930 1449

Direction, Lane # EB 1 EB 2 NB 1 SB 1

Volume Total 42 229 613 134

Volume Left 42 0 307 0

Volume Right 0 229 0 28

cSH 196 930 1449 1700

Volume to Capacity 0.22 0.25 0.21 0.08

Queue Length 95th (ft) 20 24 20 0

Control Delay (s) 28.4 10.1 5.1 0.0

Lane LOS D B A

Approach Delay (s) 13.0 5.1 0.0

Approach LOS B

Intersection Summary

Average Delay 6.6

Intersection Capacity Utilization 50.7% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

22: N 160th St & Greenwood Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 33 Synchro 7 -  Report

David Evans and Associates, Inc. Page 24

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 25 38 3 23 39 173 8 366 35 158 146 17

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 27 41 3 25 42 188 9 398 38 172 159 18

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 72 67 188 445 349

Volume Left (vph) 27 25 0 9 172

Volume Right (vph) 3 0 188 38 18

Hadj (s) 0.08 0.22 -0.67 -0.01 0.10

Departure Headway (s) 7.0 7.1 6.2 5.5 5.8

Degree Utilization, x 0.14 0.13 0.32 0.68 0.56

Capacity (veh/h) 435 461 517 628 596

Control Delay (s) 11.1 10.0 10.9 19.5 15.9

Approach Delay (s) 11.1 10.7 19.5 15.9

Approach LOS B B C C

Intersection Summary

Delay 15.8

HCM Level of Service C

Intersection Capacity Utilization 60.0% ICU Level of Service B

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

23: N 160th St & Dayton Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 33 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 22 167 2 23 147 68 9 489 55 55 255 17

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 11 11 11 12 11 11 12 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.98 1.00 1.00

Flpb, ped/bikes 0.99 1.00 0.96 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.95 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1755 1858 1650 1697 1767 1801 1507 1768 1782

Flt Permitted 0.43 1.00 0.55 1.00 0.58 1.00 1.00 0.42 1.00

Satd. Flow (perm) 799 1858 959 1697 1078 1801 1507 781 1782

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 24 182 2 25 160 74 10 532 60 60 277 18

RTOR Reduction (vph) 0 1 0 0 25 0 0 0 19 0 2 0

Lane Group Flow (vph) 24 183 0 25 209 0 10 532 41 60 293 0

Confl. Peds. (#/hr) 6 22 22 6 1 2 2 1

Confl. Bikes (#/hr) 2 2

Turn Type Perm Perm Perm Perm Perm

Protected Phases 4 4 2 2

Permitted Phases 4 4 2 2 2

Actuated Green, G (s) 14.0 14.0 14.0 14.0 51.0 51.0 51.0 51.0 51.0

Effective Green, g (s) 14.0 14.0 14.0 14.0 51.0 51.0 51.0 51.0 51.0

Actuated g/C Ratio 0.19 0.19 0.19 0.19 0.68 0.68 0.68 0.68 0.68

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 149 347 179 317 733 1225 1025 531 1212

v/s Ratio Prot 0.10 c0.12 c0.30 0.16

v/s Ratio Perm 0.03 0.03 0.01 0.03 0.08

v/c Ratio 0.16 0.53 0.14 0.66 0.01 0.43 0.04 0.11 0.24

Uniform Delay, d1 25.6 27.5 25.5 28.3 3.9 5.4 3.9 4.2 4.6

Progression Factor 1.00 1.00 1.14 1.30 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.2 0.7 0.1 3.4 0.0 1.1 0.1 0.4 0.5

Delay (s) 25.8 28.2 29.1 40.2 3.9 6.6 4.0 4.6 5.1

Level of Service C C C D A A A A A

Approach Delay (s) 27.9 39.1 6.3 5.0

Approach LOS C D A A

Intersection Summary

HCM Average Control Delay 15.1 HCM Level of Service B

HCM Volume to Capacity ratio 0.48

Actuated Cycle Length (s) 75.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 61.5% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

24: N 155th St & Westminster Way N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 33 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 1 241 36 159 187 37 41 17 676 25 310 72

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00 1.00 0.95 0.95 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.86 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 1676 1399 1513 1587 1393 1589 1365 1354 1593 3185 1392

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.53 1.00 1.00 0.43 1.00 1.00

Satd. Flow (perm) 1593 1676 1399 1513 1587 1393 888 1365 1354 722 3185 1392

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 1 262 39 173 203 40 45 18 735 27 337 78

RTOR Reduction (vph) 0 0 14 0 0 0 0 167 174 0 0 36

Lane Group Flow (vph) 1 262 25 156 220 40 45 211 201 27 337 42

Confl. Peds. (#/hr) 5 3 3 5 1 1

Turn Type Split Perm Split Free Perm Prot Perm Perm

Protected Phases 8 8 7 7 2 2 6

Permitted Phases 8 Free 2 6 6

Actuated Green, G (s) 29.4 29.4 29.4 25.3 25.3 150.0 80.3 80.3 80.3 80.3 80.3 80.3

Effective Green, g (s) 29.4 29.4 29.4 25.3 25.3 150.0 80.3 80.3 80.3 80.3 80.3 80.3

Actuated g/C Ratio 0.20 0.20 0.20 0.17 0.17 1.00 0.54 0.54 0.54 0.54 0.54 0.54

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.5 3.5 3.5 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 312 328 274 255 268 1393 475 731 725 387 1705 745

v/s Ratio Prot 0.00 c0.16 0.10 c0.14 c0.15 0.15 0.11

v/s Ratio Perm 0.02 0.03 0.05 0.04 0.03

v/c Ratio 0.00 0.80 0.09 0.61 0.82 0.03 0.09 0.29 0.28 0.07 0.20 0.06

Uniform Delay, d1 48.5 57.5 49.4 57.8 60.2 0.0 17.1 19.1 19.0 16.8 18.1 16.7

Progression Factor 1.00 1.00 1.00 0.36 0.38 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 13.1 0.2 2.7 15.2 0.0 0.4 1.0 0.9 0.3 0.3 0.1

Delay (s) 48.5 70.5 49.5 23.7 38.0 0.0 17.5 20.1 20.0 17.2 18.4 16.8

Level of Service D E D C D A B C B B B B

Approach Delay (s) 67.8 29.0 19.9 18.0

Approach LOS E C B B

Intersection Summary

HCM Average Control Delay 28.8 HCM Level of Service C

HCM Volume to Capacity ratio 0.50

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 64.4% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 368 132 5 238 101 93 6 1032 207 135 649 208

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.98 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.97 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1769 1851 1755 1863 1559 1769 3434 1770 3390

Flt Permitted 0.55 1.00 0.66 1.00 1.00 0.27 1.00 0.11 1.00

Satd. Flow (perm) 1017 1851 1225 1863 1559 507 3434 208 3390

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 400 143 5 259 110 101 7 1122 225 147 705 226

RTOR Reduction (vph) 0 2 0 0 0 88 0 22 0 0 34 0

Lane Group Flow (vph) 400 146 0 259 110 13 7 1325 0 147 897 0

Confl. Peds. (#/hr) 1 11 11 1 2 12 12 2

Confl. Bikes (#/hr) 2 1 1

Turn Type pm+pt pm+pt Perm pm+pt pm+pt

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 8 2 6

Actuated Green, G (s) 22.2 12.0 17.8 9.8 9.8 32.8 31.9 43.0 38.1

Effective Green, g (s) 22.2 12.0 17.8 9.8 9.8 32.8 31.9 43.0 38.1

Actuated g/C Ratio 0.30 0.16 0.24 0.13 0.13 0.44 0.43 0.57 0.51

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 403 296 347 243 204 237 1461 267 1722

v/s Ratio Prot c0.13 0.08 0.08 0.06 0.00 c0.39 c0.05 0.26

v/s Ratio Perm c0.16 0.10 0.01 0.01 0.26

v/c Ratio 0.99 0.49 0.75 0.45 0.06 0.03 0.91 0.55 0.52

Uniform Delay, d1 25.3 28.7 25.7 30.1 28.6 12.0 20.2 13.6 12.3

Progression Factor 1.00 1.00 0.82 0.51 0.92 1.00 1.00 1.00 1.00

Incremental Delay, d2 42.7 1.3 5.9 0.9 0.1 0.1 9.7 2.4 1.1

Delay (s) 67.9 30.0 27.0 16.3 26.4 12.1 29.9 16.1 13.5

Level of Service E C C B C B C B B

Approach Delay (s) 57.7 24.4 29.8 13.8

Approach LOS E C C B

Intersection Summary

HCM Average Control Delay 28.5 HCM Level of Service C

HCM Volume to Capacity ratio 0.93

Actuated Cycle Length (s) 75.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 82.1% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 367 833 114 5 784 306 350 505 506 27 40 92

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.1 5.5 5.5 5.5 5.1 5.1 5.5 5.1 5.1 5.5

Lane Util. Factor 1.00 0.95 1.00 0.95 0.91 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.96 0.99 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 0.96 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 1.00 0.95 0.99 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3539 1518 3370 1610 3369 1583 1770 1863 1583

Flt Permitted 0.07 1.00 1.00 0.95 0.95 0.99 1.00 0.95 1.00 1.00

Satd. Flow (perm) 137 3539 1518 3206 1610 3369 1583 1770 1863 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 399 905 124 5 852 333 380 549 550 29 43 100

RTOR Reduction (vph) 0 0 31 0 28 0 0 0 195 0 0 59

Lane Group Flow (vph) 399 905 93 0 1162 0 300 629 355 29 43 41

Confl. Peds. (#/hr) 6 8 8 6

Confl. Bikes (#/hr) 1

Turn Type pm+pt Perm Perm Split custom Split custom

Protected Phases 5 2 6 4 4 3 3

Permitted Phases 2 2 6 2 6

Actuated Green, G (s) 90.4 90.4 90.4 57.9 30.2 30.2 90.4 3.9 3.9 57.9

Effective Green, g (s) 90.4 90.4 90.4 57.9 30.2 30.2 90.4 3.9 3.9 57.9

Actuated g/C Ratio 0.64 0.64 0.64 0.41 0.22 0.22 0.64 0.03 0.03 0.41

Clearance Time (s) 5.1 5.5 5.5 5.5 5.1 5.1 5.5 5.1 5.1 5.5

Vehicle Extension (s) 3.0 3.5 3.5 3.5 3.0 3.0 3.5 3.0 3.0 3.5

Lane Grp Cap (vph) 407 2282 979 1324 347 726 1021 49 52 654

v/s Ratio Prot c0.19 0.26 0.19 c0.19 0.02 c0.02

v/s Ratio Perm c0.44 0.06 0.36 0.22 0.03

v/c Ratio 0.98 0.40 0.10 0.88 0.86 0.87 0.35 0.59 0.83 0.06

Uniform Delay, d1 44.9 11.9 9.4 37.9 53.0 53.1 11.4 67.4 67.8 24.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 39.3 0.1 0.1 7.0 19.5 10.6 0.2 17.7 64.4 0.0

Delay (s) 84.1 12.0 9.5 44.9 72.5 63.7 11.6 85.0 132.3 24.9

Level of Service F B A D E E B F F C

Approach Delay (s) 31.9 44.9 46.1 61.9

Approach LOS C D D E

Intersection Summary

HCM Average Control Delay 41.7 HCM Level of Service D

HCM Volume to Capacity ratio 0.93

Actuated Cycle Length (s) 140.2 Sum of lost time (s) 15.3

Intersection Capacity Utilization 90.7% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Sign Control Stop Stop Stop

Volume (vph) 3 40 58 45 33 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 3 43 63 49 36 1

Direction, Lane # EB 1 NB 1 SB 1

Volume Total (vph) 47 112 37

Volume Left (vph) 3 63 0

Volume Right (vph) 43 0 1

Hadj (s) -0.51 0.15 0.02

Departure Headway (s) 3.7 4.2 4.1

Degree Utilization, x 0.05 0.13 0.04

Capacity (veh/h) 927 842 855

Control Delay (s) 6.9 7.8 7.3

Approach Delay (s) 6.9 7.8 7.3

Approach LOS A A A

Intersection Summary

Delay 7.5

HCM Level of Service A

Intersection Capacity Utilization 22.2% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 4 2 2 1 5 49 2 104 0 47 102 11

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 4 2 2 1 5 53 2 113 0 51 111 12

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 9 60 115 174

Volume Left (vph) 4 1 2 51

Volume Right (vph) 2 53 0 12

Hadj (s) -0.02 -0.50 0.04 0.05

Departure Headway (s) 4.6 4.1 4.3 4.2

Degree Utilization, x 0.01 0.07 0.14 0.20

Capacity (veh/h) 721 819 818 835

Control Delay (s) 7.6 7.3 7.9 8.3

Approach Delay (s) 7.6 7.3 7.9 8.3

Approach LOS A A A A

Intersection Summary

Delay 8.0

HCM Level of Service A

Intersection Capacity Utilization 26.9% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 0 3 8 0 41 2 104 18 26 75 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 0 3 9 0 45 2 113 20 28 82 0

Pedestrians 1 1

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 311 275 83 269 265 124 82 133

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 311 275 83 269 265 124 82 133

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 100 100 99 100 95 100 98

cM capacity (veh/h) 601 619 976 669 627 926 1516 1452

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 4 53 135 110

Volume Left 1 9 2 28

Volume Right 3 45 20 0

cSH 844 872 1516 1452

Volume to Capacity 0.01 0.06 0.00 0.02

Queue Length 95th (ft) 0 5 0 1

Control Delay (s) 9.3 9.4 0.1 2.1

Lane LOS A A A A

Approach Delay (s) 9.3 9.4 0.1 2.1

Approach LOS A A

Intersection Summary

Average Delay 2.6

Intersection Capacity Utilization 26.0% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 330 15 7 19 4 14 59 433 17 14 301 162

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 5.0 5.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 0.99 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.95 1.00 0.99 1.00 0.95

Flt Protected 0.96 0.97 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1769 1713 1755 3516 1770 3326

Flt Permitted 0.73 0.79 0.47 1.00 0.95 1.00

Satd. Flow (perm) 1350 1389 863 3516 1770 3326

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 359 16 8 21 4 15 64 471 18 15 327 176

RTOR Reduction (vph) 0 1 0 0 10 0 0 1 0 0 34 0

Lane Group Flow (vph) 0 382 0 0 30 0 64 488 0 15 469 0

Confl. Peds. (#/hr) 1 3 3 1 3 2 2 3

Confl. Bikes (#/hr) 1

Turn Type Perm Perm Perm Prot

Protected Phases 8 8 6 5 5 6

Permitted Phases 8 8 6

Actuated Green, G (s) 53.5 53.5 69.4 69.4 14.1 87.5

Effective Green, g (s) 53.5 53.5 69.4 69.4 14.1 87.5

Actuated g/C Ratio 0.36 0.36 0.46 0.46 0.09 0.58

Clearance Time (s) 4.0 4.0 5.0 5.0 4.0

Vehicle Extension (s) 3.5 3.5 2.5 2.5 2.0

Lane Grp Cap (vph) 482 495 399 1627 166 1940

v/s Ratio Prot c0.14 0.01 c0.14

v/s Ratio Perm c0.28 0.02 0.07

v/c Ratio 0.79 0.06 0.16 0.30 0.09 0.24

Uniform Delay, d1 43.3 31.7 23.4 25.1 62.1 15.2

Progression Factor 1.00 1.00 0.72 0.71 1.69 0.15

Incremental Delay, d2 9.0 0.1 0.8 0.5 0.1 0.0

Delay (s) 52.3 31.8 17.7 18.2 104.9 2.3

Level of Service D C B B F A

Approach Delay (s) 52.3 31.8 18.2 5.3

Approach LOS D C B A

Intersection Summary

HCM Average Control Delay 22.8 HCM Level of Service C

HCM Volume to Capacity ratio 0.49

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 13.0

Intersection Capacity Utilization 54.8% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 3 5 141 5 7 9 120 134 8 51 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 3 5 153 5 8 10 130 146 9 55 0

Pedestrians 2 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 131

pX, platoon unblocked 0.97 0.97 0.97 0.97 0.97 0.97

vC, conflicting volume 308 368 57 305 296 205 55 276

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 270 332 57 267 257 164 55 237

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 99 99 76 99 99 99 99

cM capacity (veh/h) 644 562 1007 651 619 852 1549 1289

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 9 166 286 64

Volume Left 0 153 10 9

Volume Right 5 8 146 0

cSH 776 657 1549 1289

Volume to Capacity 0.01 0.25 0.01 0.01

Queue Length 95th (ft) 1 25 0 1

Control Delay (s) 9.7 12.3 0.3 1.1

Lane LOS A B A A

Approach Delay (s) 9.7 12.3 0.3 1.1

Approach LOS A B

Intersection Summary

Average Delay 4.4

Intersection Capacity Utilization 37.9% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 15 3 7 29 18 18 18 97 13 28 98 49

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 16 3 8 32 20 20 20 105 14 30 107 53

Pedestrians 4 3 1

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 379 360 138 359 379 116 164 123

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 379 360 138 359 379 116 164 123

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 97 99 99 94 96 98 99 98

cM capacity (veh/h) 532 544 906 569 531 935 1410 1461

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 27 71 139 190

Volume Left 16 32 20 30

Volume Right 8 20 14 53

cSH 603 624 1410 1461

Volume to Capacity 0.05 0.11 0.01 0.02

Queue Length 95th (ft) 4 10 1 2

Control Delay (s) 11.2 11.5 1.2 1.3

Lane LOS B B A A

Approach Delay (s) 11.2 11.5 1.2 1.3

Approach LOS B B

Intersection Summary

Average Delay 3.6

Intersection Capacity Utilization 24.3% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 193 738 4 4 1027 99 4 1 1 44 1 172

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.6 4.6 4.6 4.6 5.5 5.5 5.5

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.99 0.98 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.97 0.95 1.00

Satd. Flow (prot) 1768 3536 1768 3485 1759 1770 1560

Flt Permitted 0.19 1.00 0.32 1.00 0.87 0.75 1.00

Satd. Flow (perm) 360 3536 603 3485 1574 1404 1560

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 210 802 4 4 1116 108 4 1 1 48 1 187

RTOR Reduction (vph) 0 0 0 0 6 0 0 1 0 0 130 0

Lane Group Flow (vph) 210 806 0 4 1218 0 0 5 0 48 58 0

Confl. Peds. (#/hr) 2 1 1 2 2 2

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 110.7 110.7 110.7 110.7 29.2 29.2 29.2

Effective Green, g (s) 110.7 110.7 110.7 110.7 29.2 29.2 29.2

Actuated g/C Ratio 0.74 0.74 0.74 0.74 0.19 0.19 0.19

Clearance Time (s) 4.6 4.6 4.6 4.6 5.5 5.5 5.5

Vehicle Extension (s) 3.5 3.5 3.5 3.5 4.0 4.0 4.0

Lane Grp Cap (vph) 266 2610 445 2572 306 273 304

v/s Ratio Prot 0.23 0.35 c0.04

v/s Ratio Perm c0.58 0.01 0.00 0.03

v/c Ratio 0.79 0.31 0.01 0.47 0.02 0.18 0.19

Uniform Delay, d1 12.3 6.7 5.2 7.9 48.8 50.4 50.5

Progression Factor 1.57 0.64 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 10.0 0.1 0.0 0.2 0.1 1.4 1.4

Delay (s) 29.3 4.3 5.2 8.1 48.9 51.8 51.9

Level of Service C A A A D D D

Approach Delay (s) 9.5 8.1 48.9 51.9

Approach LOS A A D D

Intersection Summary

HCM Average Control Delay 12.9 HCM Level of Service B

HCM Volume to Capacity ratio 0.67

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 10.1

Intersection Capacity Utilization 74.5% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 74 640 192 133 777 237 208 495 110 183 336 46

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.96 1.00 0.97 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 3398 1770 3388 1770 3426 1770 3463

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1770 3398 1770 3388 1770 3426 1770 3463

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 80 696 209 145 845 258 226 538 120 199 365 50

RTOR Reduction (vph) 0 19 0 0 20 0 0 12 0 0 6 0

Lane Group Flow (vph) 80 886 0 145 1083 0 226 646 0 199 409 0

Confl. Peds. (#/hr) 8 4 4 8 6 5 5 6

Turn Type Prot Prot Prot Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases

Actuated Green, G (s) 11.0 47.7 16.7 53.4 23.9 48.3 21.3 45.7

Effective Green, g (s) 11.0 47.7 16.7 53.4 23.9 48.3 21.3 45.7

Actuated g/C Ratio 0.07 0.32 0.11 0.36 0.16 0.32 0.14 0.30

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 130 1081 197 1206 282 1103 251 1055

v/s Ratio Prot 0.05 0.26 c0.08 c0.32 c0.13 c0.19 0.11 0.12

v/s Ratio Perm

v/c Ratio 0.62 0.82 0.74 0.90 0.80 0.59 0.79 0.39

Uniform Delay, d1 67.4 47.2 64.5 45.7 60.8 42.5 62.2 41.1

Progression Factor 1.00 1.00 1.00 1.08 0.96 0.94 1.00 1.00

Incremental Delay, d2 8.4 5.0 12.3 8.4 15.0 2.3 15.7 1.1

Delay (s) 75.8 52.1 76.9 57.7 73.2 42.0 77.9 42.2

Level of Service E D E E E D E D

Approach Delay (s) 54.1 60.0 50.0 53.8

Approach LOS D E D D

Intersection Summary

HCM Average Control Delay 55.0 HCM Level of Service E

HCM Volume to Capacity ratio 0.75

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 74.1% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 0 0 818 0 0 0 0 0 659 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3

Lane Util. Factor 0.95 0.95

Frt 1.00 1.00

Flt Protected 1.00 1.00

Satd. Flow (prot) 3539 3539

Flt Permitted 1.00 1.00

Satd. Flow (perm) 3539 3539

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 0 0 0 889 0 0 0 0 0 716 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 0 0 0 889 0 0 0 0 0 716 0

Turn Type

Protected Phases 6 4

Permitted Phases

Actuated Green, G (s) 99.7 39.7

Effective Green, g (s) 99.7 39.7

Actuated g/C Ratio 0.66 0.26

Clearance Time (s) 5.3 5.3

Vehicle Extension (s) 5.0 5.0

Lane Grp Cap (vph) 2352 937

v/s Ratio Prot c0.25 c0.20

v/s Ratio Perm

v/c Ratio 0.38 0.76

Uniform Delay, d1 11.3 50.8

Progression Factor 1.02 1.00

Incremental Delay, d2 0.4 4.4

Delay (s) 11.9 55.3

Level of Service B E

Approach Delay (s) 0.0 11.9 0.0 55.3

Approach LOS A B A E

Intersection Summary

HCM Average Control Delay 31.2 HCM Level of Service C

HCM Volume to Capacity ratio 0.49

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 10.6

Intersection Capacity Utilization 37.1% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 0 782 0 0 655 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3

Lane Util. Factor 0.95 0.97

Frt 1.00 1.00

Flt Protected 1.00 0.95

Satd. Flow (prot) 3539 3433

Flt Permitted 1.00 0.95

Satd. Flow (perm) 3539 3433

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 850 0 0 712 0

RTOR Reduction (vph) 0 0 0 0 204 0

Lane Group Flow (vph) 0 850 0 0 508 0

Turn Type

Protected Phases 2 4

Permitted Phases

Actuated Green, G (s) 108.3 31.1

Effective Green, g (s) 108.3 31.1

Actuated g/C Ratio 0.72 0.21

Clearance Time (s) 5.3 5.3

Vehicle Extension (s) 5.0 5.0

Lane Grp Cap (vph) 2555 712

v/s Ratio Prot c0.24 c0.15

v/s Ratio Perm

v/c Ratio 0.33 0.71

Uniform Delay, d1 7.6 55.3

Progression Factor 1.17 0.19

Incremental Delay, d2 0.3 3.8

Delay (s) 9.2 14.4

Level of Service A B

Approach Delay (s) 9.2 0.0 14.4

Approach LOS A A B

Intersection Summary

HCM Average Control Delay 11.6 HCM Level of Service B

HCM Volume to Capacity ratio 0.42

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 10.6

Intersection Capacity Utilization 49.7% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

37: 244th St SW & Meridian Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 33 Synchro 7 -  Report

David Evans and Associates, Inc. Page 39

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 61 1506 72 158 1853 152 120 187 194 123 95 46

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.6 5.3 4.6 5.3 4.6 5.0 5.0 4.6 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3515 1770 3492 1770 1803 1552 1770 1863 1558

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3515 1770 3492 1770 1803 1552 1770 1863 1558

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 66 1637 78 172 2014 165 130 203 211 134 103 50

RTOR Reduction (vph) 0 2 0 0 4 0 0 0 103 0 0 42

Lane Group Flow (vph) 66 1713 0 172 2175 0 130 203 108 134 103 8

Confl. Peds. (#/hr) 2 3 3 2

Confl. Bikes (#/hr) 7 3 1

Bus Blockages (#/hr) 0 0 0 0 0 0 0 8 0 0 0 0

Turn Type Prot Prot Prot Perm Prot Perm

Protected Phases 5 2 1 6 3 8 7 4

Permitted Phases 8 4

Actuated Green, G (s) 12.5 74.2 21.0 82.7 12.3 24.9 24.9 10.4 23.0 23.0

Effective Green, g (s) 12.5 74.2 21.0 82.7 12.3 24.9 24.9 10.4 23.0 23.0

Actuated g/C Ratio 0.08 0.49 0.14 0.55 0.08 0.17 0.17 0.07 0.15 0.15

Clearance Time (s) 4.6 5.3 4.6 5.3 4.6 5.0 5.0 4.6 5.0 5.0

Vehicle Extension (s) 2.5 5.0 2.5 5.0 2.5 5.0 5.0 3.0 5.0 5.0

Lane Grp Cap (vph) 148 1739 248 1925 145 299 258 123 286 239

v/s Ratio Prot 0.04 0.49 c0.10 c0.62 0.07 c0.11 c0.08 0.06

v/s Ratio Perm 0.07 0.00

v/c Ratio 0.45 0.99 0.69 1.13 0.90 0.68 0.42 1.09 0.36 0.03

Uniform Delay, d1 65.5 37.4 61.4 33.6 68.2 58.8 56.1 69.8 56.9 54.0

Progression Factor 1.16 0.52 0.97 0.91 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.5 17.8 6.8 65.0 45.0 7.8 2.3 107.2 1.6 0.1

Delay (s) 77.1 37.3 66.3 95.7 113.2 66.6 58.4 177.0 58.5 54.1

Level of Service E D E F F E E F E D

Approach Delay (s) 38.7 93.5 74.5 113.1

Approach LOS D F E F

Intersection Summary

HCM Average Control Delay 72.9 HCM Level of Service E

HCM Volume to Capacity ratio 0.97

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 14.5

Intersection Capacity Utilization 94.2% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 0 1511 1430 0 495 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3 5.0

Lane Util. Factor 0.95 0.95 0.97

Frt 1.00 1.00 1.00

Flt Protected 1.00 1.00 0.95

Satd. Flow (prot) 3539 3539 3433

Flt Permitted 1.00 1.00 0.95

Satd. Flow (perm) 3539 3539 3433

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 1642 1554 0 538 0

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 0 1642 1554 0 538 0

Turn Type

Protected Phases 2 6 4

Permitted Phases

Actuated Green, G (s) 47.4 47.4 17.3

Effective Green, g (s) 47.4 47.4 17.3

Actuated g/C Ratio 0.63 0.63 0.23

Clearance Time (s) 5.3 5.3 5.0

Vehicle Extension (s) 5.0 3.0 3.0

Lane Grp Cap (vph) 2237 2237 792

v/s Ratio Prot c0.46 0.44 c0.16

v/s Ratio Perm

v/c Ratio 0.73 0.69 0.68

Uniform Delay, d1 9.5 9.1 26.3

Progression Factor 1.54 1.00 1.00

Incremental Delay, d2 0.8 1.8 2.3

Delay (s) 15.4 10.9 28.7

Level of Service B B C

Approach Delay (s) 15.4 10.9 28.7

Approach LOS B B C

Intersection Summary

HCM Average Control Delay 15.4 HCM Level of Service B

HCM Volume to Capacity ratio 0.72

Actuated Cycle Length (s) 75.0 Sum of lost time (s) 10.3

Intersection Capacity Utilization 64.5% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 59 39 62 1562 1263 97

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 64 42 67 1698 1373 105

Pedestrians 2

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 2359 688 1480

vC1, stage 1 conf vol 1375

vC2, stage 2 conf vol 984

vCu, unblocked vol 2359 688 1480

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s) 5.8

tF (s) 3.5 3.3 2.2

p0 queue free % 59 89 85

cM capacity (veh/h) 157 388 450

Direction, Lane # EB 1 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3

Volume Total 107 67 849 849 686 686 105

Volume Left 64 67 0 0 0 0 0

Volume Right 42 0 0 0 0 0 105

cSH 205 450 1700 1700 1700 1700 1700

Volume to Capacity 0.52 0.15 0.50 0.50 0.40 0.40 0.06

Queue Length 95th (ft) 66 13 0 0 0 0 0

Control Delay (s) 40.0 14.4 0.0 0.0 0.0 0.0 0.0

Lane LOS E B

Approach Delay (s) 40.0 0.5 0.0

Approach LOS E

Intersection Summary

Average Delay 1.6

Intersection Capacity Utilization 55.5% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 237 296 79 184 381 386 47 1209 140 231 877 207

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 11 11 11 11 11 11 13 15 11 13

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.98 1.00 1.00 0.95 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3408 1711 3421 1497 1711 3421 1562 1947 3421 1586

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3408 1711 3421 1497 1711 3421 1562 1947 3421 1586

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 258 322 86 200 414 420 51 1314 152 251 953 225

RTOR Reduction (vph) 0 16 0 0 0 169 0 0 91 0 0 72

Lane Group Flow (vph) 258 392 0 200 414 251 51 1314 61 251 953 153

Confl. Peds. (#/hr) 6 10 10 6 10 21 21 10

Turn Type Prot Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 22.0 30.0 18.0 26.0 26.0 7.4 60.0 60.0 20.0 72.6 72.6

Effective Green, g (s) 22.0 30.0 18.0 26.0 26.0 7.4 60.0 60.0 20.0 72.6 72.6

Actuated g/C Ratio 0.15 0.20 0.12 0.17 0.17 0.05 0.40 0.40 0.13 0.48 0.48

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 3.0 2.0 2.0 2.5 3.5 3.5 2.5 3.5 3.5

Lane Grp Cap (vph) 260 682 205 593 259 84 1368 625 260 1656 768

v/s Ratio Prot c0.15 c0.12 0.12 0.12 0.03 c0.38 c0.13 0.28

v/s Ratio Perm c0.17 0.04 0.10

v/c Ratio 0.99 0.57 0.98 0.70 0.97 0.61 0.96 0.10 0.97 0.58 0.20

Uniform Delay, d1 63.9 54.2 65.8 58.3 61.6 69.9 43.8 28.1 64.7 27.7 22.1

Progression Factor 0.93 1.06 1.02 0.84 0.68 1.25 0.61 0.26 1.00 1.00 1.00

Incremental Delay, d2 53.4 0.7 55.2 2.9 46.0 6.2 11.6 0.2 45.8 1.5 0.6

Delay (s) 113.0 58.4 122.3 51.9 87.9 93.6 38.4 7.4 110.5 29.1 22.7

Level of Service F E F D F F D A F C C

Approach Delay (s) 79.5 80.1 37.1 42.4

Approach LOS E F D D

Intersection Summary

HCM Average Control Delay 54.4 HCM Level of Service D

HCM Volume to Capacity ratio 1.02

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 28.0

Intersection Capacity Utilization 90.4% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL2 EBL EBT EBR WBL WBT WBR WBR2 NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 1 185 405 365 151 338 63 96 453 38 1251 108

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00

Frt 1.00 1.00 0.85 1.00 0.95 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 3185 1425 1593 3033 1593 3185 1425

Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1593 3185 1425 1593 3033 1593 3185 1425

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 1 201 440 397 164 367 68 104 492 41 1360 117

RTOR Reduction (vph) 0 0 0 322 0 14 0 0 0 0 0 60

Lane Group Flow (vph) 0 202 440 75 164 525 0 0 0 533 1360 57

Turn Type Prot Prot Perm Prot Prot Prot Perm

Protected Phases 7 7 4 3 8 5 5 2

Permitted Phases 4 2

Actuated Green, G (s) 16.0 28.3 28.3 16.0 28.3 42.0 73.2 73.2

Effective Green, g (s) 16.0 28.3 28.3 16.0 28.3 42.0 73.2 73.2

Actuated g/C Ratio 0.11 0.19 0.19 0.11 0.19 0.28 0.49 0.49

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 2.0 6.0 6.0

Lane Grp Cap (vph) 170 601 269 170 572 446 1554 695

v/s Ratio Prot c0.13 0.14 0.10 c0.17 c0.33 0.43

v/s Ratio Perm 0.05 0.04

v/c Ratio 1.19 0.73 0.28 0.96 0.92 1.20 0.88 0.08

Uniform Delay, d1 67.0 57.3 52.1 66.7 59.7 54.0 34.3 20.5

Progression Factor 0.77 0.92 2.59 0.86 0.81 0.64 0.93 1.23

Incremental Delay, d2 127.5 4.4 0.5 57.4 19.4 90.0 0.7 0.0

Delay (s) 178.9 57.0 135.3 114.9 67.5 124.5 32.7 25.2

Level of Service F E F F E F C C

Approach Delay (s) 110.6 78.6 56.6

Approach LOS F E E

Intersection Summary

HCM Average Control Delay 80.4 HCM Level of Service F

HCM Volume to Capacity ratio 1.09

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 22.0

Intersection Capacity Utilization 102.9% ICU Level of Service G

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBL SBT SBR SBR2 SER2

Lane Configurations

Volume (vph) 86 873 78 18 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00

Frt 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00

Satd. Flow (prot) 1593 3185 1425

Flt Permitted 0.95 1.00 1.00

Satd. Flow (perm) 1593 3185 1425

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 93 949 85 20 0

RTOR Reduction (vph) 0 0 6 0 0

Lane Group Flow (vph) 93 949 99 0 0

Turn Type Prot Prot custom

Protected Phases 1 6 6

Permitted Phases 4

Actuated Green, G (s) 10.5 41.7 41.7

Effective Green, g (s) 10.5 41.7 41.7

Actuated g/C Ratio 0.07 0.28 0.28

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 4.0 4.0

Lane Grp Cap (vph) 112 885 396

v/s Ratio Prot 0.06 c0.30 0.07

v/s Ratio Perm

v/c Ratio 0.83 1.07 0.25

Uniform Delay, d1 68.9 54.1 42.0

Progression Factor 0.97 0.93 0.90

Incremental Delay, d2 35.4 50.9 1.4

Delay (s) 102.2 101.4 39.2

Level of Service F F D

Approach Delay (s) 95.8

Approach LOS F

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 49 191 29 303 350 484 42 1432 379 289 1003 21

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 6.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 0.97 0.95 1.00 1.00 0.95 1.00 0.97 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.97 1.00 1.00 0.96 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 3001 3090 3079 1381 1593 3079 1374 3090 3079 1382

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1593 3001 3090 3079 1381 1593 3079 1374 3090 3079 1382

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 53 208 32 329 380 526 46 1557 412 314 1090 23

RTOR Reduction (vph) 0 8 0 0 0 63 0 0 75 0 0 12

Lane Group Flow (vph) 53 232 0 329 380 463 46 1557 337 314 1090 11

Confl. Peds. (#/hr) 14 20 20 14 10 21 21 10

Turn Type Prot Prot Perm Prot pm+ov Prot Perm

Protected Phases 7 4 3 8 5 2 3 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 6.0 31.0 17.0 42.0 42.0 6.9 68.0 85.0 12.0 73.1 73.1

Effective Green, g (s) 6.0 31.0 17.0 42.0 42.0 6.9 68.0 85.0 12.0 73.1 73.1

Actuated g/C Ratio 0.04 0.21 0.11 0.28 0.28 0.05 0.45 0.57 0.08 0.49 0.49

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 6.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.5 3.5 3.5 1.5 4.0 3.5 1.5 4.0 4.0

Lane Grp Cap (vph) 64 620 350 862 387 73 1396 779 247 1500 673

v/s Ratio Prot 0.03 0.08 c0.11 0.12 0.03 c0.51 0.05 c0.10 0.35

v/s Ratio Perm c0.34 0.20 0.01

v/c Ratio 0.83 0.37 0.94 0.44 1.20 0.63 1.12 0.43 1.27 0.73 0.02

Uniform Delay, d1 71.5 51.2 66.0 44.4 54.0 70.3 41.0 18.7 69.0 30.5 19.9

Progression Factor 0.99 0.90 0.83 0.95 0.92 1.03 0.76 1.31 1.38 0.31 0.13

Incremental Delay, d2 55.5 0.4 31.7 0.4 110.3 7.4 58.4 0.3 132.1 1.0 0.0

Delay (s) 126.3 46.6 86.8 42.4 160.3 80.1 89.6 24.7 227.2 10.3 2.6

Level of Service F D F D F F F C F B A

Approach Delay (s) 61.0 104.4 76.1 57.9

Approach LOS E F E E

Intersection Summary

HCM Average Control Delay 77.1 HCM Level of Service E

HCM Volume to Capacity ratio 1.17

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 22.0

Intersection Capacity Utilization 110.4% ICU Level of Service H

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 227 51 167 16 40 16 155 1898 23 8 1270 121

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 4.0 6.0 4.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 0.97 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.98 1.00 0.99 1.00 1.00 0.95 1.00 1.00 0.99

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.88 1.00 0.96 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1576 1400 1589 1538 3090 3079 1356 1593 3079 1404

Flt Permitted 0.61 1.00 0.24 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1012 1400 394 1538 3090 3079 1356 1593 3079 1404

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 247 55 182 17 43 17 168 2063 25 9 1380 132

RTOR Reduction (vph) 0 88 0 0 11 0 0 0 5 0 0 45

Lane Group Flow (vph) 247 149 0 17 49 0 168 2063 20 9 1380 87

Confl. Peds. (#/hr) 14 13 13 14 1 5 5 1

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 25.4 20.0 19.4 17.0 10.6 106.2 106.2 1.4 97.0 97.0

Effective Green, g (s) 25.4 20.0 19.4 17.0 10.6 106.2 106.2 1.4 97.0 97.0

Actuated g/C Ratio 0.17 0.13 0.13 0.11 0.07 0.71 0.71 0.01 0.65 0.65

Clearance Time (s) 4.0 6.0 4.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 2.0 3.0 2.0 2.0 3.0 3.0 2.0 3.0 3.0

Lane Grp Cap (vph) 192 187 70 174 218 2180 960 15 1991 908

v/s Ratio Prot c0.05 0.11 0.00 0.03 c0.05 c0.67 0.01 0.45

v/s Ratio Perm c0.17 0.03 0.01 0.06

v/c Ratio 1.29 0.80 0.24 0.28 0.77 0.95 0.02 0.60 0.69 0.10

Uniform Delay, d1 62.3 63.1 57.9 60.9 68.5 19.4 6.5 74.0 17.0 10.0

Progression Factor 0.92 0.86 1.00 1.00 0.82 1.01 1.36 1.28 0.10 0.00

Incremental Delay, d2 162.2 19.5 1.8 0.3 1.4 1.2 0.0 30.3 1.6 0.2

Delay (s) 219.7 73.5 59.7 61.2 57.3 20.8 8.8 125.4 3.4 0.2

Level of Service F E E E E C A F A A

Approach Delay (s) 148.1 60.9 23.4 3.8

Approach LOS F E C A

Intersection Summary

HCM Average Control Delay 31.1 HCM Level of Service C

HCM Volume to Capacity ratio 1.03

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 98.0% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 520 365 114 134 207 163 157 1422 212 128 863 17

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.97 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 0.95 1.00 1.00 0.98 1.00 1.00 0.94 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 3090 1676 1354 1593 3185 1396 1593 3185 1344 1593 3185 1379

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 3090 1676 1354 1593 3185 1396 1593 3185 1344 1593 3185 1379

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 565 397 124 146 225 177 171 1546 230 139 938 18

RTOR Reduction (vph) 0 0 93 0 0 69 0 0 85 0 0 11

Lane Group Flow (vph) 565 397 31 146 225 108 171 1546 145 139 938 7

Confl. Peds. (#/hr) 6 25 25 6 11 12 12 11

Turn Type Prot Perm Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 23.0 38.1 38.1 14.0 29.1 29.1 18.4 67.9 67.9 10.0 59.5 59.5

Effective Green, g (s) 23.0 38.1 38.1 14.0 29.1 29.1 18.4 67.9 67.9 10.0 59.5 59.5

Actuated g/C Ratio 0.15 0.25 0.25 0.09 0.19 0.19 0.12 0.45 0.45 0.07 0.40 0.40

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 3.0 3.0 2.0 3.0 3.0

Lane Grp Cap (vph) 474 426 344 149 618 271 195 1442 608 106 1263 547

v/s Ratio Prot c0.18 c0.24 0.09 0.07 0.11 c0.49 c0.09 0.29

v/s Ratio Perm 0.02 0.08 0.11 0.01

v/c Ratio 1.19 0.93 0.09 0.98 0.36 0.40 0.88 1.07 0.24 1.31 0.74 0.01

Uniform Delay, d1 63.5 54.7 42.7 67.9 52.4 52.8 64.7 41.0 25.2 70.0 38.7 27.4

Progression Factor 1.13 0.96 1.06 1.00 1.00 1.00 1.20 0.47 0.23 1.26 0.75 0.90

Incremental Delay, d2 104.4 25.5 0.0 66.6 0.1 0.4 10.3 36.4 0.2 180.8 2.9 0.0

Delay (s) 176.2 78.0 45.2 134.5 52.6 53.2 87.7 55.7 6.0 268.9 31.8 24.6

Level of Service F E D F D D F E A F C C

Approach Delay (s) 125.4 74.6 52.6 61.8

Approach LOS F E D E

Intersection Summary

HCM Average Control Delay 74.2 HCM Level of Service E

HCM Volume to Capacity ratio 1.06

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 99.4% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

45: N 145th St & SR 99 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 33 Synchro 7 -  Report

David Evans and Associates, Inc. Page 48

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 181 420 80 219 548 237 65 1464 276 237 906 96

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.95 1.00 1.00 0.92 1.00 1.00 0.93

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3423 1770 3539 1508 1770 3539 1449 1770 3539 1468

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3423 1770 3539 1508 1770 3539 1449 1770 3539 1468

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 197 457 87 238 596 258 71 1591 300 258 985 104

RTOR Reduction (vph) 0 11 0 0 0 153 0 0 60 0 0 52

Lane Group Flow (vph) 197 533 0 238 596 105 71 1591 240 258 985 52

Confl. Peds. (#/hr) 24 26 26 24 29 43 43 29

Turn Type Prot Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 16.0 25.5 20.0 29.5 29.5 10.0 64.0 64.0 20.5 74.5 74.5

Effective Green, g (s) 16.0 25.5 20.0 29.5 29.5 10.0 64.0 64.0 20.5 74.5 74.5

Actuated g/C Ratio 0.11 0.17 0.13 0.20 0.20 0.07 0.43 0.43 0.14 0.50 0.50

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 4.0 2.0 2.0 2.0 6.0 6.0 5.0 6.0 6.0

Lane Grp Cap (vph) 189 582 236 696 297 118 1510 618 242 1758 729

v/s Ratio Prot 0.11 0.16 c0.13 c0.17 0.04 c0.45 c0.15 0.28

v/s Ratio Perm 0.07 0.17 0.04

v/c Ratio 1.04 0.92 1.01 0.86 0.35 0.60 1.05 0.39 1.07 0.56 0.07

Uniform Delay, d1 67.0 61.2 65.0 58.2 52.0 68.1 43.0 29.5 64.8 26.3 19.7

Progression Factor 1.01 1.04 1.00 1.00 1.00 1.24 0.55 0.33 0.89 0.73 0.88

Incremental Delay, d2 73.9 17.8 60.8 9.8 0.3 2.7 32.2 0.8 68.9 1.0 0.1

Delay (s) 141.4 81.2 125.8 68.0 52.3 87.1 56.0 10.6 126.3 20.1 17.4

Level of Service F F F E D F E B F C B

Approach Delay (s) 97.2 76.9 50.1 40.2

Approach LOS F E D D

Intersection Summary

HCM Average Control Delay 60.0 HCM Level of Service E

HCM Volume to Capacity ratio 1.02

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 101.1% ICU Level of Service G

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 152 303 77 174 450 141 93 1451 147 133 875 113

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Frpb, ped/bikes 1.00 0.99 1.00 0.97 1.00 1.00 0.93 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.96 1.00 1.00 0.85 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1770 3390 1770 3311 1770 3539 1473 1770 3439

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1770 3390 1770 3311 1770 3539 1473 1770 3439

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 165 329 84 189 489 153 101 1577 160 145 951 123

RTOR Reduction (vph) 0 15 0 0 20 0 0 0 59 0 7 0

Lane Group Flow (vph) 165 398 0 189 622 0 101 1577 101 145 1067 0

Confl. Peds. (#/hr) 41 17 17 41 32 21 21 32

Turn Type Prot Prot Prot Perm Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 2

Actuated Green, G (s) 16.3 27.2 18.8 29.7 13.2 73.5 73.5 14.5 74.8

Effective Green, g (s) 16.3 27.2 18.8 29.7 13.2 73.5 73.5 14.5 74.8

Actuated g/C Ratio 0.11 0.18 0.13 0.20 0.09 0.49 0.49 0.10 0.50

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 192 615 222 656 156 1734 722 171 1715

v/s Ratio Prot 0.09 0.12 c0.11 c0.19 0.06 c0.45 c0.08 0.31

v/s Ratio Perm 0.07

v/c Ratio 0.86 0.65 0.85 0.95 0.65 0.91 0.14 0.85 0.62

Uniform Delay, d1 65.7 57.0 64.2 59.4 66.1 35.2 20.9 66.7 27.3

Progression Factor 1.00 1.00 0.92 0.90 1.00 1.00 1.00 0.98 0.75

Incremental Delay, d2 29.6 2.4 17.1 16.2 8.9 8.6 0.4 24.0 1.3

Delay (s) 95.4 59.3 76.2 69.4 75.1 43.8 21.3 89.4 21.9

Level of Service F E E E E D C F C

Approach Delay (s) 69.6 70.9 43.6 29.9

Approach LOS E E D C

Intersection Summary

HCM Average Control Delay 48.3 HCM Level of Service D

HCM Volume to Capacity ratio 0.89

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 87.0% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 872 394 106 1205 0 0 0 0 210 0 421

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 11 11 12 12 12 12 12 11 12

Total Lost time (s) 5.0 5.0 4.6 5.0 5.0 5.0

Lane Util. Factor 0.91 1.00 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 0.97 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 4916 1540 1711 3421 1711 1583

Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 4916 1540 1711 3421 1711 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 948 428 115 1310 0 0 0 0 228 0 458

RTOR Reduction (vph) 0 0 268 0 0 0 0 0 0 0 0 376

Lane Group Flow (vph) 0 948 160 115 1310 0 0 0 0 0 228 82

Confl. Peds. (#/hr) 3 3

Turn Type Perm Prot Perm Perm

Protected Phases 2 1 6 4

Permitted Phases 2 4 4

Actuated Green, G (s) 56.2 56.2 18.4 40.0 26.8 26.8

Effective Green, g (s) 56.2 56.2 18.4 40.0 26.8 26.8

Actuated g/C Ratio 0.37 0.37 0.12 0.27 0.18 0.18

Clearance Time (s) 5.0 5.0 4.6 5.0 5.0 5.0

Vehicle Extension (s) 4.0 4.0 4.5 4.0 5.0 5.0

Lane Grp Cap (vph) 1842 577 210 912 306 283

v/s Ratio Prot c0.19 0.07 c0.38

v/s Ratio Perm 0.10 0.13 0.05

v/c Ratio 0.51 0.28 0.55 1.44 0.75 0.29

Uniform Delay, d1 36.3 32.7 61.9 55.0 58.4 53.4

Progression Factor 0.87 4.16 0.93 0.94 1.00 1.00

Incremental Delay, d2 0.8 1.0 2.8 200.5 11.3 1.2

Delay (s) 32.4 137.3 60.3 252.1 69.6 54.5

Level of Service C F E F E D

Approach Delay (s) 65.0 236.7 0.0 59.6

Approach LOS E F A E

Intersection Summary

HCM Average Control Delay 134.1 HCM Level of Service F

HCM Volume to Capacity ratio 0.95

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 49.0

Intersection Capacity Utilization 91.9% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 21 498 97 0 719 103 609 230 369 93 68 11

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 0.95 0.95 1.00 0.91 0.91 0.91 0.91

Frpb, ped/bikes 1.00 1.00 0.98 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.98 1.00 0.85 1.00 0.93 1.00 0.99

Flt Protected 1.00 1.00 1.00 0.95 0.99 0.95 0.98

Satd. Flow (prot) 3442 3539 1559 1610 3096 1610 3285

Flt Permitted 0.80 1.00 1.00 0.95 0.99 0.95 0.98

Satd. Flow (perm) 2769 3539 1559 1610 3096 1610 3285

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 23 541 105 0 782 112 662 250 401 101 74 12

RTOR Reduction (vph) 0 21 0 0 0 66 0 193 0 0 9 0

Lane Group Flow (vph) 0 648 0 0 782 46 450 670 0 62 116 0

Confl. Peds. (#/hr) 2 2 2 2 2 1 1 2

Confl. Bikes (#/hr) 1

Turn Type Perm Perm Split Split

Protected Phases 4 8 2 2 6 6

Permitted Phases 4 8

Actuated Green, G (s) 19.5 19.5 19.5 27.5 27.5 16.0 16.0

Effective Green, g (s) 19.5 19.5 19.5 27.5 27.5 16.0 16.0

Actuated g/C Ratio 0.26 0.26 0.26 0.37 0.37 0.21 0.21

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 720 920 405 590 1135 343 701

v/s Ratio Prot 0.22 c0.28 0.22 c0.04 0.04

v/s Ratio Perm c0.23 0.03

v/c Ratio 0.90 0.85 0.11 0.76 0.59 0.18 0.16

Uniform Delay, d1 26.8 26.4 21.2 20.9 19.2 24.1 24.1

Progression Factor 0.89 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 12.5 7.4 0.1 9.0 2.3 1.2 0.5

Delay (s) 36.3 33.8 21.3 29.9 21.5 25.3 24.6

Level of Service D C C C C C C

Approach Delay (s) 36.3 32.2 24.4 24.8

Approach LOS D C C C

Intersection Summary

HCM Average Control Delay 29.3 HCM Level of Service C

HCM Volume to Capacity ratio 0.66

Actuated Cycle Length (s) 75.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 79.8% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 17 0 41 1 3 7 80 459 6 3 234 24

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 18 0 45 1 3 8 87 499 7 3 254 26

Pedestrians 4

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 959 953 271 999 963 502 280 505

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 959 953 271 999 963 502 280 505

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 92 100 94 99 99 99 93 100

cM capacity (veh/h) 218 241 765 197 237 569 1282 1059

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 63 12 592 284

Volume Left 18 1 87 3

Volume Right 45 8 7 26

cSH 441 367 1282 1059

Volume to Capacity 0.14 0.03 0.07 0.00

Queue Length 95th (ft) 12 3 5 0

Control Delay (s) 14.5 15.1 1.8 0.1

Lane LOS B C A A

Approach Delay (s) 14.5 15.1 1.8 0.1

Approach LOS B C

Intersection Summary

Average Delay 2.3

Intersection Capacity Utilization 61.7% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

50: NW 200th St & 3rd Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 33 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 3 4 81 14 29 3 212 93 8 169 3

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 3 4 88 15 32 3 230 101 9 184 3

Pedestrians 3 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 531 541 188 499 492 283 187 332

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 531 541 188 499 492 283 187 332

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 99 99 81 97 96 100 99

cM capacity (veh/h) 425 444 851 472 473 755 1387 1228

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 9 135 335 196

Volume Left 1 88 3 9

Volume Right 4 32 101 3

cSH 579 518 1387 1228

Volume to Capacity 0.02 0.26 0.00 0.01

Queue Length 95th (ft) 1 26 0 1

Control Delay (s) 11.3 14.4 0.1 0.4

Lane LOS B B A A

Approach Delay (s) 11.3 14.4 0.1 0.4

Approach LOS B B

Intersection Summary

Average Delay 3.2

Intersection Capacity Utilization 38.3% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 10 108 24 35 97 62 44 360 67 13 136 12

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 11 117 26 38 105 67 48 391 73 14 148 13

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 154 211 512 175

Volume Left (vph) 11 38 48 14

Volume Right (vph) 26 67 73 13

Hadj (s) -0.05 -0.12 -0.03 0.01

Departure Headway (s) 6.2 6.0 5.3 5.9

Degree Utilization, x 0.27 0.35 0.76 0.29

Capacity (veh/h) 508 531 653 536

Control Delay (s) 11.5 12.3 23.0 11.3

Approach Delay (s) 11.5 12.3 23.0 11.3

Approach LOS B B C B

Intersection Summary

Delay 17.2

HCM Level of Service C

Intersection Capacity Utilization 61.6% ICU Level of Service B

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

52: N 200th St & SR 99 3/29/2016
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 104 127 26 160 143 131 34 1342 175 83 971 45

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 1.00 0.96 1.00 1.00 0.91

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.93 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1766 1742 1758 1654 1770 3421 1523 1770 3421 1441

Flt Permitted 0.23 1.00 0.39 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 436 1742 715 1654 1770 3421 1523 1770 3421 1441

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 113 138 28 174 155 142 37 1459 190 90 1055 49

RTOR Reduction (vph) 0 5 0 0 23 0 0 0 87 0 0 21

Lane Group Flow (vph) 113 161 0 174 274 0 37 1459 103 90 1055 28

Confl. Peds. (#/hr) 14 20 19 6 19 6 6 19

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 32.8 24.9 41.0 29.0 5.9 81.1 81.1 12.0 87.2 87.2

Effective Green, g (s) 32.8 24.9 41.0 29.0 5.9 81.1 81.1 12.0 87.2 87.2

Actuated g/C Ratio 0.22 0.17 0.27 0.19 0.04 0.54 0.54 0.08 0.58 0.58

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 3.5 3.0 3.5 2.0 4.0 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 165 289 279 320 70 1850 823 142 1989 838

v/s Ratio Prot 0.04 0.09 c0.05 c0.17 0.02 c0.43 c0.05 0.31

v/s Ratio Perm 0.11 0.12 0.07 0.02

v/c Ratio 0.68 0.56 0.62 0.86 0.53 0.79 0.12 0.63 0.53 0.03

Uniform Delay, d1 49.9 57.5 44.5 58.5 70.7 27.6 17.0 66.9 19.0 13.4

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.98 0.69 0.52

Incremental Delay, d2 9.0 2.6 4.3 20.1 3.3 3.5 0.3 7.8 0.8 0.1

Delay (s) 58.9 60.0 48.8 78.6 74.0 31.1 17.3 73.0 13.9 7.1

Level of Service E E D E E C B E B A

Approach Delay (s) 59.6 67.6 30.5 18.1

Approach LOS E E C B

Intersection Summary

HCM Average Control Delay 33.4 HCM Level of Service C

HCM Volume to Capacity ratio 0.79

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 83.0% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

53: NW 195th St & 8th Ave NW 3/29/2016
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 2 1 0 56 3 58 1 477 51 17 239 1

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 1 0 61 3 63 1 518 55 18 260 1

Pedestrians 4 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 912 877 260 850 850 552 261 578

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 912 877 260 850 850 552 261 578

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 99 100 100 78 99 88 100 98

cM capacity (veh/h) 218 280 778 274 291 531 1304 992

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 3 127 575 279

Volume Left 2 61 1 18

Volume Right 0 63 55 1

cSH 236 361 1304 992

Volume to Capacity 0.01 0.35 0.00 0.02

Queue Length 95th (ft) 1 39 0 1

Control Delay (s) 20.5 20.3 0.0 0.8

Lane LOS C C A A

Approach Delay (s) 20.5 20.3 0.0 0.8

Approach LOS C C

Intersection Summary

Average Delay 2.9

Intersection Capacity Utilization 42.9% ICU Level of Service A

Analysis Period (min) 15
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54: NW 195th St & 3rd Ave NW 3/29/2016
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 23 40 11 44 69 38 15 249 34 9 212 36

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 25 43 12 48 75 41 16 271 37 10 230 39

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 80 164 324 279

Volume Left (vph) 25 48 16 10

Volume Right (vph) 12 41 37 39

Hadj (s) 0.01 -0.06 -0.02 -0.04

Departure Headway (s) 5.8 5.5 5.0 5.0

Degree Utilization, x 0.13 0.25 0.45 0.39

Capacity (veh/h) 543 584 680 676

Control Delay (s) 9.6 10.4 12.0 11.2

Approach Delay (s) 9.6 10.4 12.0 11.2

Approach LOS A B B B

Intersection Summary

Delay 11.2

HCM Level of Service B

Intersection Capacity Utilization 39.1% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 67 47 74 12 79 46 91 356 16 13 147 42

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 73 51 80 13 86 50 99 387 17 14 160 46

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 204 149 503 220

Volume Left (vph) 73 13 99 14

Volume Right (vph) 80 50 17 46

Hadj (s) -0.13 -0.15 0.05 -0.08

Departure Headway (s) 6.1 6.3 5.5 5.8

Degree Utilization, x 0.35 0.26 0.76 0.35

Capacity (veh/h) 508 502 637 553

Control Delay (s) 12.4 11.4 23.9 12.0

Approach Delay (s) 12.4 11.4 23.9 12.0

Approach LOS B B C B

Intersection Summary

Delay 17.6

HCM Level of Service C

Intersection Capacity Utilization 68.7% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 47 25 7 35 26 39 12 1508 29 32 990 18

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 12 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 1.00 0.94 1.00 1.00 0.92

Flpb, ped/bikes 0.99 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.91 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1753 1729 1747 1672 1770 3421 1490 1770 3421 1455

Flt Permitted 0.67 1.00 0.73 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1228 1729 1350 1672 1770 3421 1490 1770 3421 1455

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 51 27 8 38 28 42 13 1639 32 35 1076 20

RTOR Reduction (vph) 0 7 0 0 39 0 0 0 4 0 0 3

Lane Group Flow (vph) 51 28 0 38 31 0 13 1639 28 35 1076 17

Confl. Peds. (#/hr) 7 8 8 7 15 9 9 15

Turn Type Perm Perm Prot Perm Prot Perm

Protected Phases 4 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 10.2 10.2 10.2 10.2 2.4 119.4 119.4 5.4 122.4 122.4

Effective Green, g (s) 10.2 10.2 10.2 10.2 2.4 119.4 119.4 5.4 122.4 122.4

Actuated g/C Ratio 0.07 0.07 0.07 0.07 0.02 0.80 0.80 0.04 0.82 0.82

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 4.0 4.0 2.0 4.0 4.0

Lane Grp Cap (vph) 84 118 92 114 28 2723 1186 64 2792 1187

v/s Ratio Prot 0.02 0.02 0.01 c0.48 c0.02 c0.31

v/s Ratio Perm c0.04 0.03 0.02 0.01

v/c Ratio 0.61 0.23 0.41 0.27 0.46 0.60 0.02 0.55 0.39 0.01

Uniform Delay, d1 68.0 66.2 67.0 66.4 73.2 6.0 3.2 71.1 3.7 2.6

Progression Factor 1.00 1.00 1.00 1.00 1.04 0.14 0.03 1.00 1.00 1.00

Incremental Delay, d2 8.2 0.4 1.1 0.5 1.8 0.4 0.0 5.0 0.4 0.0

Delay (s) 76.2 66.6 68.1 66.8 78.1 1.2 0.1 76.1 4.1 2.6

Level of Service E E E E E A A E A A

Approach Delay (s) 72.3 67.3 1.8 6.3

Approach LOS E E A A

Intersection Summary

HCM Average Control Delay 7.9 HCM Level of Service A

HCM Volume to Capacity ratio 0.62

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 62.4% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 84 440 83 73 383 114 155 423 111 116 188 62

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 10 10 11 10 10 11 12 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 0.99 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.97 1.00 0.97 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1711 1655 1711 1655 1700 1786 1711 1765

Flt Permitted 0.23 1.00 0.20 1.00 0.44 1.00 0.08 1.00

Satd. Flow (perm) 409 1655 362 1655 781 1786 143 1765

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 91 478 90 79 416 124 168 460 121 126 204 67

RTOR Reduction (vph) 0 4 0 0 7 0 0 7 0 0 8 0

Lane Group Flow (vph) 91 564 0 79 533 0 168 574 0 126 263 0

Confl. Peds. (#/hr) 10 8 8 10 8 7 7 8

Confl. Bikes (#/hr) 2 2 5

Bus Blockages (#/hr) 0 4 0 0 0 0 0 0 0 0 0 0

Turn Type pm+pt pm+pt pm+pt pm+pt

Protected Phases 5 2 1 6 7 4 3 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 69.1 63.2 69.1 63.2 61.6 50.9 60.2 50.2

Effective Green, g (s) 69.1 63.2 69.1 63.2 61.6 50.9 60.2 50.2

Actuated g/C Ratio 0.46 0.42 0.46 0.42 0.41 0.34 0.40 0.33

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 240 697 220 697 386 606 162 591

v/s Ratio Prot c0.01 c0.34 0.01 0.32 0.03 c0.32 c0.05 0.15

v/s Ratio Perm 0.16 0.15 0.15 0.26

v/c Ratio 0.38 0.81 0.36 0.76 0.44 0.95 0.78 0.45

Uniform Delay, d1 26.9 38.1 27.4 37.1 29.6 48.3 35.8 39.0

Progression Factor 0.62 0.60 1.00 1.00 0.79 0.87 1.00 1.00

Incremental Delay, d2 0.4 9.7 0.4 7.8 0.1 10.9 19.0 0.2

Delay (s) 16.9 32.5 27.8 44.9 23.4 53.0 54.8 39.2

Level of Service B C C D C D D D

Approach Delay (s) 30.3 42.7 46.4 44.1

Approach LOS C D D D

Intersection Summary

HCM Average Control Delay 40.7 HCM Level of Service D

HCM Volume to Capacity ratio 0.81

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 84.8% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 0 0 0 113 1 117 0 375 229 59 252 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 0 0 123 1 127 0 408 249 64 274 0

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 0 251 657 338

Volume Left (vph) 0 123 0 64

Volume Right (vph) 0 127 249 0

Hadj (s) 0.00 -0.17 -0.19 0.07

Departure Headway (s) 7.3 6.2 5.1 5.8

Degree Utilization, x 0.00 0.43 0.93 0.54

Capacity (veh/h) 447 552 693 610

Control Delay (s) 10.3 13.9 41.4 15.4

Approach Delay (s) 0.0 13.9 41.4 15.4

Approach LOS A B E C

Intersection Summary

Delay 28.8

HCM Level of Service D

Intersection Capacity Utilization 74.0% ICU Level of Service D

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 47 32 0 3 28 62 1 3 4 69 12 19

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 51 35 0 3 30 67 1 3 4 75 13 21

Pedestrians 1 4 3 1

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 0 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1279

pX, platoon unblocked

vC, conflicting volume 99 38 239 245 42 219 212 66

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 99 38 239 245 42 219 212 66

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 97 100 100 99 100 89 98 98

cM capacity (veh/h) 1493 1569 667 631 1023 707 659 996

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 86 101 9 109

Volume Left 51 3 1 75

Volume Right 0 67 4 21

cSH 1493 1569 787 741

Volume to Capacity 0.03 0.00 0.01 0.15

Queue Length 95th (ft) 3 0 1 13

Control Delay (s) 4.6 0.3 9.6 10.7

Lane LOS A A A B

Approach Delay (s) 4.6 0.3 9.6 10.7

Approach LOS A B

Intersection Summary

Average Delay 5.5

Intersection Capacity Utilization 30.2% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBU NBL NBT NBR SBU SBL

Lane Configurations

Volume (vph) 24 5 60 25 15 20 26 36 1949 39 2 9

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 12 12 12 12 12

Total Lost time (s) 4.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 0.98 1.00 0.99 1.00 1.00 0.93 1.00

Flpb, ped/bikes 0.99 1.00 0.99 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.86 1.00 0.91 1.00 1.00 0.85 1.00

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Satd. Flow (prot) 1582 1363 1581 1461 1593 3185 1331 1593

Flt Permitted 0.73 1.00 0.63 1.00 0.95 1.00 1.00 0.95

Satd. Flow (perm) 1220 1363 1051 1461 1593 3185 1331 1593

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 26 5 65 27 16 22 28 39 2118 42 2 10

RTOR Reduction (vph) 0 62 0 0 21 0 0 0 0 6 0 0

Lane Group Flow (vph) 26 8 0 27 17 0 0 67 2118 36 0 12

Confl. Peds. (#/hr) 6 8 8 6 12 10 10

Turn Type pm+pt pm+pt Prot Prot Perm Prot Prot

Protected Phases 7 4 3 8 5 5 2 1 1

Permitted Phases 4 8 2

Actuated Green, G (s) 9.4 7.0 9.4 7.0 9.0 119.2 119.2 2.4

Effective Green, g (s) 9.4 7.0 9.4 7.0 9.0 119.2 119.2 2.4

Actuated g/C Ratio 0.06 0.05 0.06 0.05 0.06 0.79 0.79 0.02

Clearance Time (s) 4.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 2.0 3.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 82 64 74 68 96 2531 1058 25

v/s Ratio Prot 0.01 0.01 c0.01 0.01 c0.04 c0.66 0.01

v/s Ratio Perm 0.01 c0.02 0.03

v/c Ratio 0.32 0.13 0.36 0.25 0.70 0.84 0.03 0.48

Uniform Delay, d1 67.0 68.6 67.1 69.0 69.2 9.4 3.2 73.2

Progression Factor 1.00 1.00 1.00 1.00 0.91 0.89 1.44 1.25

Incremental Delay, d2 2.2 0.3 3.0 0.7 6.0 1.2 0.0 3.5

Delay (s) 69.2 68.9 70.1 69.7 68.7 9.7 4.7 95.0

Level of Service E E E E E A A F

Approach Delay (s) 69.0 69.9 11.3

Approach LOS E E B

Intersection Summary

HCM Average Control Delay 14.6 HCM Level of Service B

HCM Volume to Capacity ratio 0.81

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 79.9% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBT SBR

Lane Configurations

Volume (vph) 1375 21

Ideal Flow (vphpl) 1900 1900

Lane Width 12 12

Total Lost time (s) 5.0 5.0

Lane Util. Factor 0.95 1.00

Frpb, ped/bikes 1.00 0.92

Flpb, ped/bikes 1.00 1.00

Frt 1.00 0.85

Flt Protected 1.00 1.00

Satd. Flow (prot) 3185 1313

Flt Permitted 1.00 1.00

Satd. Flow (perm) 3185 1313

Peak-hour factor, PHF 0.92 0.92

Adj. Flow (vph) 1495 23

RTOR Reduction (vph) 0 5

Lane Group Flow (vph) 1495 18

Confl. Peds. (#/hr) 12

Turn Type Perm

Protected Phases 6

Permitted Phases 6

Actuated Green, G (s) 112.6 112.6

Effective Green, g (s) 112.6 112.6

Actuated g/C Ratio 0.75 0.75

Clearance Time (s) 5.0 5.0

Vehicle Extension (s) 2.0 2.0

Lane Grp Cap (vph) 2391 986

v/s Ratio Prot 0.47

v/s Ratio Perm 0.01

v/c Ratio 0.63 0.02

Uniform Delay, d1 8.8 4.7

Progression Factor 1.39 1.04

Incremental Delay, d2 0.8 0.0

Delay (s) 13.1 4.9

Level of Service B A

Approach Delay (s) 13.6

Approach LOS B

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 40 766 29 28 849 15 86 76 64 57 26 67

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 10 11 11 12 10 10 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.98

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 1.00 1.00 0.93 1.00 0.89

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1765 3370 1701 3411 1652 1602 1770 1635

Flt Permitted 0.29 1.00 0.31 1.00 0.69 1.00 0.61 1.00

Satd. Flow (perm) 533 3370 562 3411 1203 1602 1129 1635

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 43 833 32 30 923 16 93 83 70 62 28 73

RTOR Reduction (vph) 0 2 0 0 1 0 0 53 0 0 62 0

Lane Group Flow (vph) 43 863 0 30 938 0 93 100 0 62 39 0

Confl. Peds. (#/hr) 5 9 9 5 9 9

Bus Blockages (#/hr) 0 4 0 0 0 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 6 4 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 53.7 53.7 53.7 53.7 11.3 11.3 11.3 11.3

Effective Green, g (s) 53.7 53.7 53.7 53.7 11.3 11.3 11.3 11.3

Actuated g/C Ratio 0.72 0.72 0.72 0.72 0.15 0.15 0.15 0.15

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 382 2413 402 2442 181 241 170 246

v/s Ratio Prot 0.26 c0.28 0.06 0.02

v/s Ratio Perm 0.08 0.05 c0.08 0.05

v/c Ratio 0.11 0.36 0.07 0.38 0.51 0.42 0.36 0.16

Uniform Delay, d1 3.3 4.1 3.2 4.2 29.3 28.9 28.6 27.7

Progression Factor 0.69 0.78 1.02 1.15 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.6 0.4 0.1 0.1 2.5 1.2 1.3 0.3

Delay (s) 2.8 3.6 3.4 4.9 31.8 30.0 30.0 28.0

Level of Service A A A A C C C C

Approach Delay (s) 3.5 4.9 30.7 28.8

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 8.8 HCM Level of Service A

HCM Volume to Capacity ratio 0.41

Actuated Cycle Length (s) 75.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 59.0% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 11 397 15 58 442 14 82 6 100 22 0 19

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.95 1.00 1.00 1.00 0.97 0.98

Flpb, ped/bikes 0.95 1.00 1.00 0.99 1.00 0.98 1.00 0.99

Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85 0.94

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.96 1.00 0.97

Satd. Flow (prot) 1684 1801 1508 1745 1785 1685 1530 1661

Flt Permitted 0.46 1.00 1.00 0.50 1.00 0.74 1.00 0.75

Satd. Flow (perm) 823 1801 1508 916 1785 1312 1530 1283

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 12 432 16 63 480 15 89 7 109 24 0 21

RTOR Reduction (vph) 0 0 3 0 0 0 0 0 98 0 19 0

Lane Group Flow (vph) 12 432 13 63 495 0 0 96 11 0 26 0

Confl. Peds. (#/hr) 24 6 6 24 9 3 3 9

Turn Type Perm Perm Perm Perm Perm Perm

Protected Phases 2 6 4 8

Permitted Phases 2 2 6 4 4 8

Actuated Green, G (s) 124.5 124.5 124.5 124.5 124.5 15.5 15.5 15.5

Effective Green, g (s) 124.5 124.5 124.5 124.5 124.5 15.5 15.5 15.5

Actuated g/C Ratio 0.83 0.83 0.83 0.83 0.83 0.10 0.10 0.10

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 683 1495 1252 760 1482 136 158 133

v/s Ratio Prot 0.24 c0.28

v/s Ratio Perm 0.01 0.01 0.07 c0.07 0.01 0.02

v/c Ratio 0.02 0.29 0.01 0.08 0.33 0.71 0.07 0.20

Uniform Delay, d1 2.2 2.9 2.2 2.3 3.0 65.0 60.7 61.6

Progression Factor 0.15 0.52 0.00 0.84 1.21 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.4 0.0 0.2 0.5 12.7 0.1 0.3

Delay (s) 0.4 1.9 0.0 2.1 4.1 77.8 60.8 61.8

Level of Service A A A A A E E E

Approach Delay (s) 1.8 3.9 68.8 61.8

Approach LOS A A E E

Intersection Summary

HCM Average Control Delay 15.7 HCM Level of Service B

HCM Volume to Capacity ratio 0.38

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 51.3% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 64 804 32 23 1064 87 46 35 31 77 12 84

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.5 4.5

Lane Util. Factor 1.00 0.95 1.00 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 0.97 1.00 0.92

Flpb, ped/bikes 1.00 1.00 0.99 1.00 0.93 1.00 0.96 1.00

Frt 1.00 0.99 1.00 0.99 1.00 0.93 1.00 0.87

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1591 3046 1582 4343 1488 1465 1526 1295

Flt Permitted 0.19 1.00 0.30 1.00 0.53 1.00 0.68 1.00

Satd. Flow (perm) 324 3046 496 4343 829 1465 1100 1295

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 70 874 35 25 1157 95 50 38 34 84 13 91

RTOR Reduction (vph) 0 1 0 0 3 0 0 26 0 0 81 0

Lane Group Flow (vph) 70 908 0 25 1249 0 50 46 0 84 23 0

Confl. Peds. (#/hr) 14 23 23 14 49 24 24 49

Turn Type pm+pt pm+pt Perm Perm

Protected Phases 5 2 1 6 4 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 121.0 115.3 117.2 113.4 15.9 15.9 16.4 16.4

Effective Green, g (s) 121.0 115.3 117.2 113.4 15.9 15.9 16.4 16.4

Actuated g/C Ratio 0.81 0.77 0.78 0.76 0.11 0.11 0.11 0.11

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.5 4.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 310 2341 415 3283 88 155 120 142

v/s Ratio Prot c0.01 c0.30 0.00 0.29 0.03 0.02

v/s Ratio Perm 0.17 0.05 0.06 c0.08

v/c Ratio 0.23 0.39 0.06 0.38 0.57 0.30 0.70 0.16

Uniform Delay, d1 3.3 5.7 3.8 6.3 63.8 61.9 64.4 60.6

Progression Factor 0.58 0.43 1.72 1.25 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.3 0.3 0.0 0.2 8.2 1.1 16.4 0.5

Delay (s) 2.2 2.8 6.5 8.0 71.9 63.0 80.8 61.1

Level of Service A A A A E E F E

Approach Delay (s) 2.8 7.9 66.6 69.9

Approach LOS A A E E

Intersection Summary

HCM Average Control Delay 13.3 HCM Level of Service B

HCM Volume to Capacity ratio 0.41

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 9.5

Intersection Capacity Utilization 62.5% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 86 0 3 21 32 72

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 93 0 3 23 35 78

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 103 74 113

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 103 74 113

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 90 100 100

cM capacity (veh/h) 893 988 1476

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 93 26 113

Volume Left 93 3 0

Volume Right 0 0 78

cSH 893 1476 1700

Volume to Capacity 0.10 0.00 0.07

Queue Length 95th (ft) 9 0 0

Control Delay (s) 9.5 0.9 0.0

Lane LOS A A

Approach Delay (s) 9.5 0.9 0.0

Approach LOS A

Intersection Summary

Average Delay 3.9

Intersection Capacity Utilization 17.5% ICU Level of Service A

Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 22 217 8 6 131 9

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 24 236 9 7 142 10

Pedestrians 2 5 2

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 314 16 17

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 314 16 17

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 96 78 91

cM capacity (veh/h) 615 1060 1597

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 260 15 152

Volume Left 24 0 142

Volume Right 236 7 0

cSH 994 1700 1597

Volume to Capacity 0.26 0.01 0.09

Queue Length 95th (ft) 26 0 7

Control Delay (s) 9.9 0.0 7.0

Lane LOS A A

Approach Delay (s) 9.9 0.0 7.0

Approach LOS A

Intersection Summary

Average Delay 8.5

Intersection Capacity Utilization 35.9% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

2: NW 195th Pl & Richmond Beach Dr 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 34 Synchro 7 -  Report

David Evans and Associates, Inc. Page 2

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 15 3 6 14 15 9

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 16 3 7 15 16 10

Pedestrians 1 1 1

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 59 16 23

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 59 16 23

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 98 100 99

cM capacity (veh/h) 937 1061 1591

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 20 22 26

Volume Left 16 0 16

Volume Right 3 15 0

cSH 956 1700 1591

Volume to Capacity 0.02 0.01 0.01

Queue Length 95th (ft) 2 0 1

Control Delay (s) 8.8 0.0 4.6

Lane LOS A A

Approach Delay (s) 8.8 0.0 4.6

Approach LOS A

Intersection Summary

Average Delay 4.3

Intersection Capacity Utilization 18.3% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 143 0 19 233 11 0 3 24 7 3 1

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 155 0 21 253 12 0 3 26 8 3 1

Pedestrians 1 1 4

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 269 156 456 469 157 491 463 263

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 269 156 456 469 157 491 463 263

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 99 100 99 97 98 99 100

cM capacity (veh/h) 1290 1422 503 483 887 462 486 773

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total 157 21 265 29 12

Volume Left 1 21 0 0 8

Volume Right 0 0 12 26 1

cSH 1290 1422 1700 811 487

Volume to Capacity 0.00 0.01 0.16 0.04 0.02

Queue Length 95th (ft) 0 1 0 3 2

Control Delay (s) 0.1 7.6 0.0 9.6 12.6

Lane LOS A A A B

Approach Delay (s) 0.1 0.5 9.6 12.6

Approach LOS A B

Intersection Summary

Average Delay 1.2

Intersection Capacity Utilization 27.5% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 3 199 2 85 347 200 3 12 71 140 20 4

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 3 216 2 92 377 217 3 13 77 152 22 4

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 111 110 281 406 93 178

Volume Left (vph) 3 0 92 0 3 152

Volume Right (vph) 0 2 0 217 77 4

Hadj (s) 0.05 0.02 0.20 -0.34 -0.45 0.19

Departure Headway (s) 6.3 6.3 5.9 5.4 5.8 6.2

Degree Utilization, x 0.20 0.19 0.46 0.60 0.15 0.31

Capacity (veh/h) 534 539 594 659 546 535

Control Delay (s) 9.6 9.6 12.6 15.0 9.9 12.0

Approach Delay (s) 9.6 14.0 9.9 12.0

Approach LOS A B A B

Intersection Summary

Delay 12.5

HCM Level of Service B

Intersection Capacity Utilization 53.1% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 23 416 0 0 609 80 0 0 0 64 0 34

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 25 452 0 0 662 87 0 0 0 70 0 37

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 663 452 870 1165 226 983 1209 375

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 663 452 870 1165 226 983 1209 375

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 97 100 100 100 100 65 100 94

cM capacity (veh/h) 921 1105 226 187 777 199 177 622

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 251 226 331 418 0 107

Volume Left 25 0 0 0 0 70

Volume Right 0 0 0 87 0 37

cSH 921 1700 1105 1700 1700 260

Volume to Capacity 0.03 0.13 0.00 0.25 0.00 0.41

Queue Length 95th (ft) 2 0 0 0 0 47

Control Delay (s) 1.2 0.0 0.0 0.0 0.0 28.1

Lane LOS A A D

Approach Delay (s) 0.6 0.0 0.0 28.1

Approach LOS A D

Intersection Summary

Average Delay 2.5

Intersection Capacity Utilization 40.9% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 2 438 39 23 643 5 57 1 28 4 0 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 476 42 25 699 5 62 1 30 4 0 1

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 240 280 374 355 93 5

Volume Left (vph) 2 0 25 0 62 4

Volume Right (vph) 0 42 0 5 30 1

Hadj (s) 0.04 -0.07 0.07 0.02 -0.03 0.07

Departure Headway (s) 5.7 5.6 5.5 5.4 6.2 6.6

Degree Utilization, x 0.38 0.43 0.57 0.54 0.16 0.01

Capacity (veh/h) 608 629 644 650 537 483

Control Delay (s) 10.9 11.6 14.3 13.3 10.4 9.7

Approach Delay (s) 11.3 13.8 10.4 9.7

Approach LOS B B B A

Intersection Summary

Delay 12.6

HCM Level of Service B

Intersection Capacity Utilization 46.4% ICU Level of Service A

Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 1 94 677 7 43 472

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 102 736 8 47 513

Pedestrians 2 1

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1289

pX, platoon unblocked 0.97 0.97 0.97

vC, conflicting volume 1092 375 745

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1024 281 665

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 99 85 95

cM capacity (veh/h) 211 690 887

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2

Volume Total 103 491 253 218 342

Volume Left 1 0 0 47 0

Volume Right 102 0 8 0 0

cSH 674 1700 1700 887 1700

Volume to Capacity 0.15 0.29 0.15 0.05 0.20

Queue Length 95th (ft) 13 0 0 4 0

Control Delay (s) 11.3 0.0 0.0 2.4 0.0

Lane LOS B A

Approach Delay (s) 11.3 0.0 0.9

Approach LOS B

Intersection Summary

Average Delay 1.2

Intersection Capacity Utilization 49.5% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR EBR2 WBL2 WBL WBT WBR NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 29 376 24 1 29 53 565 206 6 86 176 19

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 12 12 12 11 11 10 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.96 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1702 3496 1711 3127 1711 1771

Flt Permitted 0.34 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 603 3496 1711 3127 1711 1771

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 32 409 26 1 32 58 614 224 7 93 191 21

RTOR Reduction (vph) 0 0 0 0 0 0 21 0 0 0 3 0

Lane Group Flow (vph) 32 436 0 0 0 90 817 0 0 100 209 0

Confl. Peds. (#/hr) 4 6 2 6 2 2 2

Confl. Bikes (#/hr) 3 2

Bus Blockages (#/hr) 0 0 0 0 0 0 4 0 0 0 0 0

Turn Type Perm Prot Prot Split Split

Protected Phases 2 1 1 6 4 4 4

Permitted Phases 2

Actuated Green, G (s) 58.7 58.7 11.7 75.4 21.2 21.2

Effective Green, g (s) 58.7 58.7 11.7 75.4 21.2 21.2

Actuated g/C Ratio 0.42 0.42 0.08 0.54 0.15 0.15

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.5 2.0 2.0 2.5 2.5

Lane Grp Cap (vph) 253 1466 143 1684 259 268

v/s Ratio Prot 0.12 c0.05 c0.26 0.06 c0.12

v/s Ratio Perm 0.05

v/c Ratio 0.13 0.30 0.63 0.49 0.39 0.78

Uniform Delay, d1 24.9 27.0 62.1 20.2 53.5 57.1

Progression Factor 1.00 1.00 0.95 0.67 1.00 1.00

Incremental Delay, d2 1.0 0.5 5.5 0.9 0.7 12.8

Delay (s) 26.0 27.5 64.2 14.4 54.2 69.9

Level of Service C C E B D E

Approach Delay (s) 27.4 19.3 64.9

Approach LOS C B E

Intersection Summary

HCM Average Control Delay 35.6 HCM Level of Service D

HCM Volume to Capacity ratio 0.58

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 68.8% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBL SBT SBR SBR2 NEL2 NEL NER NER2

Lane Configurations

Volume (vph) 97 72 19 31 2 25 21 9

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 0.95

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 0.94 0.93

Flt Protected 0.95 1.00 0.98

Satd. Flow (prot) 1711 1651 1600

Flt Permitted 0.95 1.00 0.98

Satd. Flow (perm) 1711 1651 1600

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 105 78 21 34 2 27 23 10

RTOR Reduction (vph) 0 9 0 0 0 0 0 0

Lane Group Flow (vph) 105 124 0 0 0 62 0 0

Confl. Peds. (#/hr) 4 2 2 2 4 4 6

Confl. Bikes (#/hr) 3 3

Bus Blockages (#/hr) 0 2 0 0 0 0 0 0

Turn Type Split Split

Protected Phases 7 7 3 3

Permitted Phases

Actuated Green, G (s) 14.8 14.8 8.6

Effective Green, g (s) 14.8 14.8 8.6

Actuated g/C Ratio 0.11 0.11 0.06

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0

Lane Grp Cap (vph) 181 175 98

v/s Ratio Prot 0.06 c0.08 c0.04

v/s Ratio Perm

v/c Ratio 0.58 0.71 0.63

Uniform Delay, d1 59.6 60.5 64.2

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 3.0 10.2 9.4

Delay (s) 62.7 70.7 73.6

Level of Service E E E

Approach Delay (s) 67.2 73.6

Approach LOS E E

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 51 501 23 31 887 151 12 37 26 63 30 50

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 11 11 10 10 11 10 10 10

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00

Frt 0.99 0.98 1.00 0.94 1.00 0.91

Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 3355 3299 1638 1620 1644 1556

Flt Permitted 0.79 0.92 0.70 1.00 0.71 1.00

Satd. Flow (perm) 2654 3054 1208 1620 1233 1556

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 55 545 25 34 964 164 13 40 28 68 33 54

RTOR Reduction (vph) 0 3 0 0 14 0 0 24 0 0 0 0

Lane Group Flow (vph) 0 622 0 0 1148 0 13 44 0 68 87 0

Confl. Peds. (#/hr) 8 2 2 8 7 4 4 7

Confl. Bikes (#/hr) 2

Bus Blockages (#/hr) 0 4 0 0 4 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 51.2 51.2 8.8 8.8 8.8 8.8

Effective Green, g (s) 51.2 51.2 8.8 8.8 8.8 8.8

Actuated g/C Ratio 0.73 0.73 0.13 0.13 0.13 0.13

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1941 2234 152 204 155 196

v/s Ratio Prot 0.03 c0.06

v/s Ratio Perm 0.23 c0.38 0.01 0.06

v/c Ratio 0.32 0.51 0.09 0.21 0.44 0.44

Uniform Delay, d1 3.3 4.0 27.0 27.5 28.3 28.3

Progression Factor 2.25 0.63 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.4 0.8 0.2 0.5 2.0 1.6

Delay (s) 7.8 3.4 27.3 28.0 30.3 29.9

Level of Service A A C C C C

Approach Delay (s) 7.8 3.4 27.9 30.1

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 7.8 HCM Level of Service A

HCM Volume to Capacity ratio 0.50

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 69.7% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 444 147 97 765 319 91

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 11 11 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 1.00 0.95 0.97

Frpb, ped/bikes 0.99 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.96 1.00 1.00 0.97

Flt Protected 1.00 0.95 1.00 0.96

Satd. Flow (prot) 3266 1770 3421 3343

Flt Permitted 1.00 0.95 1.00 0.96

Satd. Flow (perm) 3266 1770 3421 3343

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 483 160 105 832 347 99

RTOR Reduction (vph) 35 0 0 0 46 0

Lane Group Flow (vph) 608 0 105 832 400 0

Confl. Peds. (#/hr) 6 6

Confl. Bikes (#/hr) 1 3

Turn Type Prot

Protected Phases 2 1 6 4

Permitted Phases

Actuated Green, G (s) 34.8 7.5 47.3 12.7

Effective Green, g (s) 34.8 7.5 47.3 12.7

Actuated g/C Ratio 0.50 0.11 0.68 0.18

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1624 190 2312 607

v/s Ratio Prot 0.19 c0.06 c0.24 c0.12

v/s Ratio Perm

v/c Ratio 0.37 0.55 0.36 0.66

Uniform Delay, d1 10.9 29.7 4.9 26.6

Progression Factor 0.93 0.93 1.45 1.00

Incremental Delay, d2 0.6 1.8 0.4 2.0

Delay (s) 10.8 29.5 7.5 28.6

Level of Service B C A C

Approach Delay (s) 10.8 9.9 28.6

Approach LOS B A C

Intersection Summary

HCM Average Control Delay 14.3 HCM Level of Service B

HCM Volume to Capacity ratio 0.43

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 47.0% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 43 456 49 18 606 39 213 226 40 75 99 36

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 12 11 11 11 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 1.00 0.98 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1711 3360 1770 3357 1711 1757 1711 1729

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1711 3360 1770 3357 1711 1757 1711 1729

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 47 496 53 20 659 42 232 246 43 82 108 39

RTOR Reduction (vph) 0 4 0 0 3 0 0 5 0 0 0 0

Lane Group Flow (vph) 47 545 0 20 698 0 232 284 0 82 147 0

Confl. Peds. (#/hr) 2 4 4 2 1 1

Confl. Bikes (#/hr) 3 1

Bus Blockages (#/hr) 0 0 0 0 4 0 0 0 0 0 0 0

Turn Type Prot Prot Split Split

Protected Phases 1 6 5 2 3 3 4 4

Permitted Phases

Actuated Green, G (s) 7.2 73.6 3.0 69.4 27.1 27.1 16.3 16.3

Effective Green, g (s) 7.2 73.6 3.0 69.4 27.1 27.1 16.3 16.3

Actuated g/C Ratio 0.05 0.53 0.02 0.50 0.19 0.19 0.12 0.12

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.0 2.5 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 88 1766 38 1664 331 340 199 201

v/s Ratio Prot c0.03 c0.16 0.01 c0.21 0.14 c0.16 0.05 c0.09

v/s Ratio Perm

v/c Ratio 0.53 0.31 0.53 0.42 0.70 0.84 0.41 0.73

Uniform Delay, d1 64.8 18.8 67.8 22.5 52.7 54.3 57.4 59.7

Progression Factor 0.95 0.94 0.98 1.05 0.70 0.70 1.00 1.00

Incremental Delay, d2 4.5 0.4 9.5 0.8 5.3 15.1 0.5 11.2

Delay (s) 66.2 18.0 75.8 24.4 42.1 53.4 57.9 70.9

Level of Service E B E C D D E E

Approach Delay (s) 21.8 25.9 48.3 66.2

Approach LOS C C D E

Intersection Summary

HCM Average Control Delay 34.8 HCM Level of Service C

HCM Volume to Capacity ratio 0.58

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 25.0

Intersection Capacity Utilization 58.0% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 11 2 0 101 4 15 1 379 72 17 172 2

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 12 2 0 110 4 16 1 412 78 18 187 2

Pedestrians 2 1 1 1

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 0 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 700 720 191 681 682 453 191 491

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 700 720 191 681 682 453 191 491

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 96 99 100 69 99 97 100 98

cM capacity (veh/h) 335 346 849 356 364 606 1380 1071

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 14 130 491 208

Volume Left 12 110 1 18

Volume Right 0 16 78 2

cSH 337 376 1380 1071

Volume to Capacity 0.04 0.35 0.00 0.02

Queue Length 95th (ft) 3 38 0 1

Control Delay (s) 16.2 19.6 0.0 0.9

Lane LOS C C A A

Approach Delay (s) 16.2 19.6 0.0 0.9

Approach LOS C C

Intersection Summary

Average Delay 3.5

Intersection Capacity Utilization 38.5% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 5 63 133 449 337 7

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 5 68 145 488 366 8

Pedestrians 2 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1151 372 376

vC1, stage 1 conf vol 372

vC2, stage 2 conf vol 779

vCu, unblocked vol 1151 372 376

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s) 5.4

tF (s) 3.5 3.3 2.2

p0 queue free % 99 90 88

cM capacity (veh/h) 366 673 1181

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 74 633 374

Volume Left 5 145 0

Volume Right 68 0 8

cSH 634 1181 1700

Volume to Capacity 0.12 0.12 0.22

Queue Length 95th (ft) 10 10 0

Control Delay (s) 11.4 3.1 0.0

Lane LOS B A

Approach Delay (s) 11.4 3.1 0.0

Approach LOS B

Intersection Summary

Average Delay 2.6

Intersection Capacity Utilization 63.3% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 2 326 69 54 400 37 159 16 33 14 3 6

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 354 75 59 435 40 173 17 36 15 3 7

Pedestrians 1 1 2

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 477 430 958 992 394 979 1009 457

vC1, stage 1 conf vol 397 397 574 574

vC2, stage 2 conf vol 560 594 404 435

vCu, unblocked vol 477 430 958 992 394 979 1009 457

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s) 6.1 5.5 6.1 5.5

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 95 58 96 95 96 99 99

cM capacity (veh/h) 1083 1128 416 409 654 386 396 603

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 2 429 59 475 226 25

Volume Left 2 0 59 0 173 15

Volume Right 0 75 0 40 36 7

cSH 1083 1700 1128 1700 441 427

Volume to Capacity 0.00 0.25 0.05 0.28 0.51 0.06

Queue Length 95th (ft) 0 0 4 0 71 5

Control Delay (s) 8.3 0.0 8.4 0.0 21.4 13.9

Lane LOS A A C B

Approach Delay (s) 0.0 0.9 21.4 13.9

Approach LOS C B

Intersection Summary

Average Delay 4.7

Intersection Capacity Utilization 51.9% ICU Level of Service A

Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 361 48 125 506 116 309

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 392 52 136 550 126 336

Pedestrians 2 6

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 1

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 1257

pX, platoon unblocked 0.86

vC, conflicting volume 451 1248 424

vC1, stage 1 conf vol 424

vC2, stage 2 conf vol 824

vCu, unblocked vol 451 1207 424

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s) 5.4

tF (s) 2.2 3.5 3.3

p0 queue free % 88 62 46

cM capacity (veh/h) 1104 333 627

Direction, Lane # EB 1 WB 1 WB 2 NB 1

Volume Total 445 136 550 462

Volume Left 0 136 0 126

Volume Right 52 0 0 336

cSH 1700 1104 1700 505

Volume to Capacity 0.26 0.12 0.32 0.91

Queue Length 95th (ft) 0 10 0 268

Control Delay (s) 0.0 8.7 0.0 50.3

Lane LOS A F

Approach Delay (s) 0.0 1.7 50.3

Approach LOS F

Intersection Summary

Average Delay 15.3

Intersection Capacity Utilization 64.4% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 8 30 52 246 78 13

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 9 33 57 267 85 14

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 325 241 191

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 325 241 191

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 99 89 98

cM capacity (veh/h) 1234 741 850

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 41 324 99

Volume Left 9 0 85

Volume Right 0 267 14

cSH 1234 1700 755

Volume to Capacity 0.01 0.19 0.13

Queue Length 95th (ft) 1 0 11

Control Delay (s) 1.7 0.0 10.5

Lane LOS A B

Approach Delay (s) 1.7 0.0 10.5

Approach LOS B

Intersection Summary

Average Delay 2.4

Intersection Capacity Utilization 29.8% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 26 37 87 346 200 19

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 28 40 95 376 217 21

Pedestrians 4

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 797 228 217

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 797 228 217

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 91 95 93

cM capacity (veh/h) 330 812 1352

Direction, Lane # EB 1 EB 2 NB 1 SB 1

Volume Total 28 40 471 238

Volume Left 28 0 95 0

Volume Right 0 40 0 21

cSH 330 812 1352 1700

Volume to Capacity 0.09 0.05 0.07 0.14

Queue Length 95th (ft) 7 4 6 0

Control Delay (s) 16.9 9.7 2.1 0.0

Lane LOS C A A

Approach Delay (s) 12.7 2.1 0.0

Approach LOS B

Intersection Summary

Average Delay 2.4

Intersection Capacity Utilization 48.0% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 1 0 155 2 210 0 258 139 54 128 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 11 12 12 12 12 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 0.98 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 0.85 1.00

Flt Protected 1.00 0.95 1.00 1.00 1.00 0.99

Satd. Flow (prot) 1863 1707 1544 1863 1548 1831

Flt Permitted 1.00 0.76 1.00 1.00 1.00 0.60

Satd. Flow (perm) 1863 1361 1544 1863 1548 1114

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 1 0 168 2 228 0 280 151 59 139 1

RTOR Reduction (vph) 0 0 0 0 82 0 0 0 118 0 0 0

Lane Group Flow (vph) 0 1 0 168 148 0 0 280 33 0 199 0

Confl. Peds. (#/hr) 3 1 1 3 6 7 7 6

Confl. Bikes (#/hr) 1 1

Turn Type Perm Perm Perm Perm Perm

Protected Phases 2 2 5 5

Permitted Phases 2 2 5 5 5

Actuated Green, G (s) 44.7 44.7 44.7 15.3 15.3 15.3

Effective Green, g (s) 44.7 44.7 44.7 15.3 15.3 15.3

Actuated g/C Ratio 0.64 0.64 0.64 0.22 0.22 0.22

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1190 869 986 407 338 243

v/s Ratio Prot 0.00 0.10 0.15

v/s Ratio Perm c0.12 0.02 c0.18

v/c Ratio 0.00 0.19 0.15 0.69 0.10 0.82

Uniform Delay, d1 4.6 5.2 5.1 25.2 21.8 26.0

Progression Factor 1.00 0.38 1.00 1.00 1.00 1.09

Incremental Delay, d2 0.0 0.5 0.3 3.8 0.0 17.2

Delay (s) 4.6 2.4 5.3 29.0 21.9 45.6

Level of Service A A A C C D

Approach Delay (s) 4.6 4.1 26.5 45.6

Approach LOS A A C D

Intersection Summary

HCM Average Control Delay 21.5 HCM Level of Service C

HCM Volume to Capacity ratio 0.35

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 51.8% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 64 708 60 149 871 307 69 321 223 155 197 27

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 11 12 11 12 11 10 11 12 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 0.91 0.91

Frpb, ped/bikes 1.00 1.00 1.00 0.98 1.00 1.00 0.96 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.96 1.00 1.00 0.85 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 0.99

Satd. Flow (prot) 1770 3371 1770 3214 1711 1739 1473 1610 3198

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 0.99

Satd. Flow (perm) 1770 3371 1770 3214 1711 1739 1473 1610 3198

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 70 770 65 162 947 334 75 349 242 168 214 29

RTOR Reduction (vph) 0 4 0 0 23 0 0 0 162 0 6 0

Lane Group Flow (vph) 70 831 0 162 1258 0 75 349 80 134 271 0

Confl. Peds. (#/hr) 21 14 14 21 6 13 13 6

Turn Type Prot Prot Split Perm Split

Protected Phases 5 2 1 6 4 4 3 3

Permitted Phases 4

Actuated Green, G (s) 7.0 57.7 15.8 66.5 29.8 29.8 29.8 16.7 16.7

Effective Green, g (s) 7.0 57.7 15.8 66.5 29.8 29.8 29.8 16.7 16.7

Actuated g/C Ratio 0.05 0.41 0.11 0.48 0.21 0.21 0.21 0.12 0.12

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 89 1389 200 1527 364 370 314 192 381

v/s Ratio Prot 0.04 c0.25 0.09 c0.39 0.04 c0.20 0.08 c0.08

v/s Ratio Perm 0.05

v/c Ratio 0.79 0.60 0.81 0.82 0.21 0.94 0.25 0.70 0.71

Uniform Delay, d1 65.8 32.1 60.6 31.7 45.4 54.3 45.9 59.2 59.3

Progression Factor 0.75 0.56 1.23 0.33 1.00 1.00 1.00 1.10 1.12

Incremental Delay, d2 32.4 1.8 2.2 0.5 0.1 32.0 0.2 8.0 4.8

Delay (s) 81.5 20.0 76.9 11.1 45.5 86.3 46.0 73.2 71.1

Level of Service F B E B D F D E E

Approach Delay (s) 24.7 18.4 67.0 71.8

Approach LOS C B E E

Intersection Summary

HCM Average Control Delay 36.0 HCM Level of Service D

HCM Volume to Capacity ratio 0.80

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 81.8% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 56 29 17 13 28 11 25 461 6 7 246 20

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 61 32 18 14 30 12 27 501 7 8 267 22

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 111 57 535 297

Volume Left (vph) 61 14 27 8

Volume Right (vph) 18 12 7 22

Hadj (s) 0.04 -0.04 0.04 0.00

Departure Headway (s) 6.1 6.2 4.9 5.1

Degree Utilization, x 0.19 0.10 0.73 0.42

Capacity (veh/h) 522 504 718 669

Control Delay (s) 10.5 9.8 19.7 11.8

Approach Delay (s) 10.5 9.8 19.7 11.8

Approach LOS B A C B

Intersection Summary

Delay 15.8

HCM Level of Service C

Intersection Capacity Utilization 54.4% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 37 203 272 272 93 23

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 40 221 296 296 101 25

Pedestrians 1 12

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1014 115 127

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1014 115 127

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 81 76 80

cM capacity (veh/h) 209 937 1458

Direction, Lane # EB 1 EB 2 NB 1 SB 1

Volume Total 40 221 591 126

Volume Left 40 0 296 0

Volume Right 0 221 0 25

cSH 209 937 1458 1700

Volume to Capacity 0.19 0.24 0.20 0.07

Queue Length 95th (ft) 17 23 19 0

Control Delay (s) 26.3 10.0 5.0 0.0

Lane LOS D B A

Approach Delay (s) 12.5 5.0 0.0

Approach LOS B

Intersection Summary

Average Delay 6.4

Intersection Capacity Utilization 46.0% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 24 36 3 20 38 166 8 353 31 152 141 16

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 26 39 3 22 41 180 9 384 34 165 153 17

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 68 63 180 426 336

Volume Left (vph) 26 22 0 9 165

Volume Right (vph) 3 0 180 34 17

Hadj (s) 0.08 0.21 -0.67 -0.01 0.10

Departure Headway (s) 6.8 6.9 6.0 5.4 5.6

Degree Utilization, x 0.13 0.12 0.30 0.64 0.53

Capacity (veh/h) 439 470 538 638 607

Control Delay (s) 10.7 9.7 10.4 17.5 14.7

Approach Delay (s) 10.7 10.2 17.5 14.7

Approach LOS B B C B

Intersection Summary

Delay 14.5

HCM Level of Service B

Intersection Capacity Utilization 58.2% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 19 161 2 22 142 62 9 448 53 53 231 15

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 11 11 11 12 11 11 12 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.98 1.00 1.00

Flpb, ped/bikes 0.99 1.00 0.97 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.95 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1755 1858 1652 1702 1767 1801 1507 1768 1782

Flt Permitted 0.48 1.00 0.58 1.00 0.59 1.00 1.00 0.45 1.00

Satd. Flow (perm) 880 1858 1016 1702 1106 1801 1507 837 1782

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 21 175 2 24 154 67 10 487 58 58 251 16

RTOR Reduction (vph) 0 1 0 0 26 0 0 0 19 0 2 0

Lane Group Flow (vph) 21 176 0 24 195 0 10 487 39 58 265 0

Confl. Peds. (#/hr) 6 22 22 6 1 2 2 1

Confl. Bikes (#/hr) 2 2

Turn Type Perm Perm Perm Perm Perm

Protected Phases 4 4 2 2

Permitted Phases 4 4 2 2 2

Actuated Green, G (s) 12.9 12.9 12.9 12.9 47.1 47.1 47.1 47.1 47.1

Effective Green, g (s) 12.9 12.9 12.9 12.9 47.1 47.1 47.1 47.1 47.1

Actuated g/C Ratio 0.18 0.18 0.18 0.18 0.67 0.67 0.67 0.67 0.67

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 162 342 187 314 744 1212 1014 563 1199

v/s Ratio Prot 0.09 c0.11 c0.27 0.15

v/s Ratio Perm 0.02 0.02 0.01 0.03 0.07

v/c Ratio 0.13 0.52 0.13 0.62 0.01 0.40 0.04 0.10 0.22

Uniform Delay, d1 23.9 25.7 23.9 26.3 3.8 5.1 3.8 4.0 4.4

Progression Factor 1.00 1.00 1.18 1.33 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.5 0.1 2.5 0.0 1.0 0.1 0.4 0.4

Delay (s) 24.0 26.3 28.3 37.4 3.8 6.1 3.9 4.4 4.8

Level of Service C C C D A A A A A

Approach Delay (s) 26.0 36.5 5.9 4.7

Approach LOS C D A A

Intersection Summary

HCM Average Control Delay 14.3 HCM Level of Service B

HCM Volume to Capacity ratio 0.45

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 58.5% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 1 232 35 153 181 36 40 16 652 24 298 69

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00 1.00 0.95 0.95 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.86 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 1676 1400 1513 1586 1393 1589 1365 1354 1593 3185 1392

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.54 1.00 1.00 0.44 1.00 1.00

Satd. Flow (perm) 1593 1676 1400 1513 1586 1393 907 1365 1354 744 3185 1392

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 1 252 38 166 197 39 43 17 709 26 324 75

RTOR Reduction (vph) 0 0 15 0 0 0 0 162 169 0 0 35

Lane Group Flow (vph) 1 252 23 149 214 39 43 202 193 26 324 40

Confl. Peds. (#/hr) 5 3 3 5 1 1

Turn Type Split Perm Split Free Perm Prot Perm Perm

Protected Phases 8 8 7 7 2 2 6

Permitted Phases 8 Free 2 6 6

Actuated Green, G (s) 27.0 27.0 27.0 23.3 23.3 140.0 74.7 74.7 74.7 74.7 74.7 74.7

Effective Green, g (s) 27.0 27.0 27.0 23.3 23.3 140.0 74.7 74.7 74.7 74.7 74.7 74.7

Actuated g/C Ratio 0.19 0.19 0.19 0.17 0.17 1.00 0.53 0.53 0.53 0.53 0.53 0.53

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.5 3.5 3.5 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 307 323 270 252 264 1393 484 728 722 397 1699 743

v/s Ratio Prot 0.00 c0.15 0.10 c0.13 c0.15 0.14 0.10

v/s Ratio Perm 0.02 0.03 0.05 0.03 0.03

v/c Ratio 0.00 0.78 0.09 0.59 0.81 0.03 0.09 0.28 0.27 0.07 0.19 0.05

Uniform Delay, d1 45.6 53.7 46.4 53.9 56.2 0.0 16.0 17.9 17.8 15.8 17.0 15.7

Progression Factor 1.00 1.00 1.00 0.36 0.37 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 11.9 0.2 2.2 14.5 0.0 0.4 0.9 0.9 0.3 0.2 0.1

Delay (s) 45.6 65.5 46.5 21.5 35.4 0.0 16.3 18.8 18.7 16.1 17.2 15.8

Level of Service D E D C D A B B B B B B

Approach Delay (s) 63.0 26.8 18.6 16.9

Approach LOS E C B B

Intersection Summary

HCM Average Control Delay 26.8 HCM Level of Service C

HCM Volume to Capacity ratio 0.49

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 63.7% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 354 127 5 229 97 89 6 975 200 130 614 201

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.97 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1768 1851 1758 1863 1560 1769 3433 1770 3388

Flt Permitted 0.69 1.00 0.58 1.00 1.00 0.30 1.00 0.12 1.00

Satd. Flow (perm) 1283 1851 1068 1863 1560 566 3433 215 3388

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 385 138 5 249 105 97 7 1060 217 141 667 218

RTOR Reduction (vph) 0 2 0 0 0 84 0 23 0 0 35 0

Lane Group Flow (vph) 385 141 0 249 105 13 7 1254 0 141 850 0

Confl. Peds. (#/hr) 1 11 11 1 2 12 12 2

Confl. Bikes (#/hr) 2 1 1

Turn Type pm+pt pm+pt Perm pm+pt pm+pt

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 8 2 6

Actuated Green, G (s) 16.3 9.3 16.3 9.3 9.3 31.7 30.6 41.7 36.6

Effective Green, g (s) 16.3 9.3 16.3 9.3 9.3 31.7 30.6 41.7 36.6

Actuated g/C Ratio 0.23 0.13 0.23 0.13 0.13 0.45 0.44 0.60 0.52

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 347 246 318 248 207 275 1501 286 1771

v/s Ratio Prot c0.11 0.08 0.08 0.06 0.00 c0.37 c0.05 0.25

v/s Ratio Perm c0.15 0.10 0.01 0.01 0.24

v/c Ratio 1.11 0.57 0.78 0.42 0.06 0.03 0.84 0.49 0.48

Uniform Delay, d1 26.2 28.5 24.3 27.9 26.5 10.5 17.5 11.2 10.6

Progression Factor 1.00 1.00 0.89 0.53 0.99 1.00 1.00 1.00 1.00

Incremental Delay, d2 81.2 3.2 9.2 0.9 0.1 0.0 5.7 1.3 0.9

Delay (s) 107.4 31.7 30.8 15.6 26.3 10.6 23.1 12.5 11.6

Level of Service F C C B C B C B B

Approach Delay (s) 86.9 26.3 23.1 11.7

Approach LOS F C C B

Intersection Summary

HCM Average Control Delay 30.2 HCM Level of Service C

HCM Volume to Capacity ratio 0.87

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 79.1% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 354 803 110 5 756 295 331 487 488 25 39 88

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.1 5.5 5.5 5.5 5.1 5.1 5.5 5.1 5.1 5.5

Lane Util. Factor 1.00 0.95 1.00 0.95 0.91 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.96 0.99 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 0.96 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 1.00 0.95 0.99 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3539 1521 3371 1610 3370 1583 1770 1863 1583

Flt Permitted 0.08 1.00 1.00 0.95 0.95 0.99 1.00 0.95 1.00 1.00

Satd. Flow (perm) 147 3539 1521 3207 1610 3370 1583 1770 1863 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 385 873 120 5 822 321 360 529 530 27 42 96

RTOR Reduction (vph) 0 0 33 0 30 0 0 0 194 0 0 58

Lane Group Flow (vph) 385 873 87 0 1118 0 288 601 336 27 42 38

Confl. Peds. (#/hr) 6 8 8 6

Confl. Bikes (#/hr) 1

Turn Type pm+pt Perm Perm Split custom Split custom

Protected Phases 5 2 6 4 4 3 3

Permitted Phases 2 2 6 2 6

Actuated Green, G (s) 82.7 82.7 82.7 52.2 27.6 27.6 82.7 4.3 4.3 52.2

Effective Green, g (s) 82.7 82.7 82.7 52.2 27.6 27.6 82.7 4.3 4.3 52.2

Actuated g/C Ratio 0.63 0.63 0.63 0.40 0.21 0.21 0.63 0.03 0.03 0.40

Clearance Time (s) 5.1 5.5 5.5 5.5 5.1 5.1 5.5 5.1 5.1 5.5

Vehicle Extension (s) 3.0 3.5 3.5 3.5 3.0 3.0 3.5 3.0 3.0 3.5

Lane Grp Cap (vph) 410 2246 965 1285 341 714 1005 58 61 634

v/s Ratio Prot c0.18 0.25 c0.18 0.18 0.02 c0.02

v/s Ratio Perm c0.41 0.06 0.35 0.21 0.02

v/c Ratio 0.94 0.39 0.09 0.87 0.84 0.84 0.33 0.47 0.69 0.06

Uniform Delay, d1 40.1 11.5 9.2 35.9 49.3 49.3 11.0 61.9 62.3 24.0

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 29.1 0.1 0.0 6.8 17.1 8.9 0.2 5.8 27.7 0.0

Delay (s) 69.2 11.7 9.3 42.8 66.4 58.1 11.3 67.7 90.0 24.0

Level of Service E B A D E E B E F C

Approach Delay (s) 27.5 42.8 42.3 48.0

Approach LOS C D D D

Intersection Summary

HCM Average Control Delay 37.7 HCM Level of Service D

HCM Volume to Capacity ratio 0.88

Actuated Cycle Length (s) 130.3 Sum of lost time (s) 15.3

Intersection Capacity Utilization 87.0% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Sign Control Stop Stop Stop

Volume (vph) 3 44 60 43 30 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 3 48 65 47 33 1

Direction, Lane # EB 1 NB 1 SB 1

Volume Total (vph) 51 112 34

Volume Left (vph) 3 65 0

Volume Right (vph) 48 0 1

Hadj (s) -0.51 0.15 0.01

Departure Headway (s) 3.7 4.2 4.1

Degree Utilization, x 0.05 0.13 0.04

Capacity (veh/h) 931 839 853

Control Delay (s) 6.9 7.8 7.3

Approach Delay (s) 6.9 7.8 7.3

Approach LOS A A A

Intersection Summary

Delay 7.5

HCM Level of Service A

Intersection Capacity Utilization 22.3% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 4 3 0 1 6 51 0 23 0 51 37 10

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 4 3 0 1 7 55 0 25 0 55 40 11

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 8 63 25 107

Volume Left (vph) 4 1 0 55

Volume Right (vph) 0 55 0 11

Hadj (s) 0.15 -0.49 0.03 0.08

Departure Headway (s) 4.4 3.7 4.2 4.1

Degree Utilization, x 0.01 0.06 0.03 0.12

Capacity (veh/h) 787 936 832 851

Control Delay (s) 7.4 7.0 7.3 7.7

Approach Delay (s) 7.4 7.0 7.3 7.7

Approach LOS A A A A

Intersection Summary

Delay 7.4

HCM Level of Service A

Intersection Capacity Utilization 23.8% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 0 2 8 0 40 1 92 10 25 60 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 0 2 9 0 43 1 100 11 27 65 0

Pedestrians 1 1

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 272 233 66 230 227 106 65 111

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 272 233 66 230 227 106 65 111

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 100 100 99 100 95 100 98

cM capacity (veh/h) 640 655 997 712 659 947 1537 1479

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 3 52 112 92

Volume Left 1 9 1 27

Volume Right 2 43 11 0

cSH 840 898 1537 1479

Volume to Capacity 0.00 0.06 0.00 0.02

Queue Length 95th (ft) 0 5 0 1

Control Delay (s) 9.3 9.3 0.1 2.3

Lane LOS A A A A

Approach Delay (s) 9.3 9.3 0.1 2.3

Approach LOS A A

Intersection Summary

Average Delay 2.8

Intersection Capacity Utilization 21.5% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 318 14 7 18 4 13 57 417 16 13 290 158

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 5.0 5.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 0.99 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.95 1.00 0.99 1.00 0.95

Flt Protected 0.96 0.97 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1769 1715 1756 3516 1770 3324

Flt Permitted 0.73 0.80 0.47 1.00 0.95 1.00

Satd. Flow (perm) 1354 1406 877 3516 1770 3324

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 346 15 8 20 4 14 62 453 17 14 315 172

RTOR Reduction (vph) 0 1 0 0 9 0 0 2 0 0 38 0

Lane Group Flow (vph) 0 368 0 0 29 0 62 468 0 14 449 0

Confl. Peds. (#/hr) 1 3 3 1 3 2 2 3

Confl. Bikes (#/hr) 1

Turn Type Perm Perm Perm Prot

Protected Phases 8 8 6 5 5 6

Permitted Phases 8 8 6

Actuated Green, G (s) 48.2 48.2 66.1 66.1 12.7 82.8

Effective Green, g (s) 48.2 48.2 66.1 66.1 12.7 82.8

Actuated g/C Ratio 0.34 0.34 0.47 0.47 0.09 0.59

Clearance Time (s) 4.0 4.0 5.0 5.0 4.0

Vehicle Extension (s) 3.5 3.5 2.5 2.5 2.0

Lane Grp Cap (vph) 466 484 414 1660 161 1966

v/s Ratio Prot c0.13 0.01 c0.14

v/s Ratio Perm c0.27 0.02 0.07

v/c Ratio 0.79 0.06 0.15 0.28 0.09 0.23

Uniform Delay, d1 41.4 30.7 21.0 22.5 58.3 13.5

Progression Factor 1.00 1.00 0.77 0.76 1.67 0.17

Incremental Delay, d2 9.1 0.1 0.8 0.4 0.1 0.0

Delay (s) 50.5 30.8 17.0 17.5 97.3 2.4

Level of Service D C B B F A

Approach Delay (s) 50.5 30.8 17.5 5.0

Approach LOS D C B A

Intersection Summary

HCM Average Control Delay 21.9 HCM Level of Service C

HCM Volume to Capacity ratio 0.47

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 13.0

Intersection Capacity Utilization 53.7% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 3 5 102 5 7 9 116 71 8 49 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 3 5 111 5 8 10 126 77 9 53 0

Pedestrians 2 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 131

pX, platoon unblocked 0.97 0.97 0.97 0.97 0.97 0.97

vC, conflicting volume 267 293 55 264 255 167 53 203

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 228 255 55 224 215 124 53 162

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 99 99 84 99 99 99 99

cM capacity (veh/h) 687 621 1010 694 653 897 1552 1373

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 9 124 213 62

Volume Left 0 111 10 9

Volume Right 5 8 77 0

cSH 818 702 1552 1373

Volume to Capacity 0.01 0.18 0.01 0.01

Queue Length 95th (ft) 1 16 0 0

Control Delay (s) 9.5 11.2 0.4 1.1

Lane LOS A B A A

Approach Delay (s) 9.5 11.2 0.4 1.1

Approach LOS A B

Intersection Summary

Average Delay 4.0

Intersection Capacity Utilization 31.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 14 3 7 21 17 17 14 88 12 27 87 48

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 15 3 8 23 18 18 15 96 13 29 95 52

Pedestrians 4 3 1

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 344 325 126 325 345 105 151 112

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 344 325 126 325 345 105 151 112

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 97 99 99 96 97 98 99 98

cM capacity (veh/h) 566 571 921 601 557 947 1426 1474

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 26 60 124 176

Volume Left 15 23 15 29

Volume Right 8 18 13 52

cSH 638 659 1426 1474

Volume to Capacity 0.04 0.09 0.01 0.02

Queue Length 95th (ft) 3 7 1 2

Control Delay (s) 10.9 11.0 1.0 1.4

Lane LOS B B A A

Approach Delay (s) 10.9 11.0 1.0 1.4

Approach LOS B B

Intersection Summary

Average Delay 3.4

Intersection Capacity Utilization 23.8% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 128 712 4 4 989 95 4 1 1 43 1 131

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.6 4.6 4.6 4.6 5.5 5.5 5.5

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.99 0.98 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.97 0.95 1.00

Satd. Flow (prot) 1769 3536 1768 3485 1759 1770 1561

Flt Permitted 0.16 1.00 0.30 1.00 0.90 0.75 1.00

Satd. Flow (perm) 296 3536 556 3485 1639 1404 1561

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 139 774 4 4 1075 103 4 1 1 47 1 142

RTOR Reduction (vph) 0 0 0 0 8 0 0 1 0 0 91 0

Lane Group Flow (vph) 139 778 0 4 1170 0 0 5 0 47 52 0

Confl. Peds. (#/hr) 2 1 1 2 2 2

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 79.9 79.9 79.9 79.9 50.0 50.0 50.0

Effective Green, g (s) 79.9 79.9 79.9 79.9 50.0 50.0 50.0

Actuated g/C Ratio 0.57 0.57 0.57 0.57 0.36 0.36 0.36

Clearance Time (s) 4.6 4.6 4.6 4.6 5.5 5.5 5.5

Vehicle Extension (s) 3.5 3.5 3.5 3.5 4.0 4.0 4.0

Lane Grp Cap (vph) 169 2018 317 1989 585 501 558

v/s Ratio Prot 0.22 0.34 0.03

v/s Ratio Perm c0.47 0.01 0.00 c0.03

v/c Ratio 0.82 0.39 0.01 0.59 0.01 0.09 0.09

Uniform Delay, d1 24.3 16.5 13.0 19.4 29.0 29.9 29.9

Progression Factor 1.14 0.95 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 18.0 0.1 0.0 0.5 0.0 0.4 0.3

Delay (s) 45.8 15.9 13.0 19.9 29.1 30.3 30.2

Level of Service D B B B C C C

Approach Delay (s) 20.4 19.9 29.1 30.3

Approach LOS C B C C

Intersection Summary

HCM Average Control Delay 21.0 HCM Level of Service C

HCM Volume to Capacity ratio 0.54

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.1

Intersection Capacity Utilization 69.7% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 71 558 184 128 714 228 200 477 106 177 325 45

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.96 1.00 0.96 1.00 0.97 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 3393 1770 3392 1770 3431 1770 3466

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1770 3393 1770 3392 1770 3431 1770 3466

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 77 607 200 139 776 248 217 518 115 192 353 49

RTOR Reduction (vph) 0 46 0 0 43 0 0 27 0 0 15 0

Lane Group Flow (vph) 77 761 0 139 981 0 217 606 0 192 387 0

Confl. Peds. (#/hr) 8 4 4 8 6 5 5 6

Turn Type Prot Prot Prot Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases

Actuated Green, G (s) 3.5 19.9 7.4 23.8 10.7 17.0 9.7 16.0

Effective Green, g (s) 3.5 19.9 7.4 23.8 10.7 17.0 9.7 16.0

Actuated g/C Ratio 0.05 0.28 0.11 0.34 0.15 0.24 0.14 0.23

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 89 965 187 1153 271 833 245 792

v/s Ratio Prot 0.04 0.22 c0.08 c0.29 c0.12 c0.18 0.11 0.11

v/s Ratio Perm

v/c Ratio 0.87 0.79 0.74 0.85 0.80 0.73 0.78 0.49

Uniform Delay, d1 33.0 23.1 30.4 21.5 28.6 24.4 29.1 23.4

Progression Factor 1.00 1.00 1.57 0.85 1.07 0.90 1.00 1.00

Incremental Delay, d2 53.5 4.3 13.7 5.7 15.5 5.5 15.0 2.1

Delay (s) 86.5 27.5 61.5 24.1 46.0 27.4 44.2 25.6

Level of Service F C E C D C D C

Approach Delay (s) 32.6 28.5 32.2 31.6

Approach LOS C C C C

Intersection Summary

HCM Average Control Delay 31.0 HCM Level of Service C

HCM Volume to Capacity ratio 0.77

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 71.0% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 0 0 777 0 0 0 0 0 635 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3

Lane Util. Factor 0.95 0.95

Frt 1.00 1.00

Flt Protected 1.00 1.00

Satd. Flow (prot) 3539 3539

Flt Permitted 1.00 1.00

Satd. Flow (perm) 3539 3539

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 0 0 0 845 0 0 0 0 0 690 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 0 0 0 845 0 0 0 0 0 690 0

Turn Type

Protected Phases 6 4

Permitted Phases

Actuated Green, G (s) 92.8 36.6

Effective Green, g (s) 92.8 36.6

Actuated g/C Ratio 0.66 0.26

Clearance Time (s) 5.3 5.3

Vehicle Extension (s) 5.0 5.0

Lane Grp Cap (vph) 2346 925

v/s Ratio Prot c0.24 c0.19

v/s Ratio Perm

v/c Ratio 0.36 0.75

Uniform Delay, d1 10.5 47.4

Progression Factor 0.74 1.00

Incremental Delay, d2 0.4 4.0

Delay (s) 8.1 51.4

Level of Service A D

Approach Delay (s) 0.0 8.1 0.0 51.4

Approach LOS A A A D

Intersection Summary

HCM Average Control Delay 27.6 HCM Level of Service C

HCM Volume to Capacity ratio 0.47

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.6

Intersection Capacity Utilization 36.5% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 0 750 0 0 631 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3

Lane Util. Factor 0.95 0.97

Frt 1.00 1.00

Flt Protected 1.00 0.95

Satd. Flow (prot) 3539 3433

Flt Permitted 1.00 0.95

Satd. Flow (perm) 3539 3433

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 815 0 0 686 0

RTOR Reduction (vph) 0 0 0 0 222 0

Lane Group Flow (vph) 0 815 0 0 464 0

Turn Type

Protected Phases 2 4

Permitted Phases

Actuated Green, G (s) 102.2 27.2

Effective Green, g (s) 102.2 27.2

Actuated g/C Ratio 0.73 0.19

Clearance Time (s) 5.3 5.3

Vehicle Extension (s) 5.0 5.0

Lane Grp Cap (vph) 2583 667

v/s Ratio Prot c0.23 c0.14

v/s Ratio Perm

v/c Ratio 0.32 0.70

Uniform Delay, d1 6.6 52.6

Progression Factor 1.84 0.06

Incremental Delay, d2 0.3 3.6

Delay (s) 12.5 6.6

Level of Service B A

Approach Delay (s) 12.5 0.0 6.6

Approach LOS B A A

Intersection Summary

HCM Average Control Delay 9.8 HCM Level of Service A

HCM Volume to Capacity ratio 0.40

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.6

Intersection Capacity Utilization 47.9% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 59 1447 69 152 1775 146 116 181 187 119 91 45

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.6 5.3 4.6 5.3 4.6 5.0 5.0 4.6 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3515 1770 3492 1770 1803 1552 1770 1863 1558

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3515 1770 3492 1770 1803 1552 1770 1863 1558

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 64 1573 75 165 1929 159 126 197 203 129 99 49

RTOR Reduction (vph) 0 2 0 0 4 0 0 0 102 0 0 42

Lane Group Flow (vph) 64 1646 0 165 2084 0 126 197 101 129 99 7

Confl. Peds. (#/hr) 2 3 3 2

Confl. Bikes (#/hr) 7 3 1

Bus Blockages (#/hr) 0 0 0 0 0 0 0 8 0 0 0 0

Turn Type Prot Prot Prot Perm Prot Perm

Protected Phases 5 2 1 6 3 8 7 4

Permitted Phases 8 4

Actuated Green, G (s) 12.6 68.0 20.0 75.4 11.3 23.1 23.1 9.4 21.2 21.2

Effective Green, g (s) 12.6 68.0 20.0 75.4 11.3 23.1 23.1 9.4 21.2 21.2

Actuated g/C Ratio 0.09 0.49 0.14 0.54 0.08 0.17 0.17 0.07 0.15 0.15

Clearance Time (s) 4.6 5.3 4.6 5.3 4.6 5.0 5.0 4.6 5.0 5.0

Vehicle Extension (s) 2.5 5.0 2.5 5.0 2.5 5.0 5.0 3.0 5.0 5.0

Lane Grp Cap (vph) 159 1707 253 1881 143 297 256 119 282 236

v/s Ratio Prot 0.04 0.47 c0.09 c0.60 0.07 c0.11 c0.07 0.05

v/s Ratio Perm 0.07 0.00

v/c Ratio 0.40 0.96 0.65 1.11 0.88 0.66 0.40 1.08 0.35 0.03

Uniform Delay, d1 60.1 34.8 56.7 32.3 63.7 54.8 52.2 65.3 53.2 50.6

Progression Factor 1.23 0.46 1.09 0.91 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.2 14.4 5.0 56.5 42.0 7.2 2.1 106.9 1.6 0.1

Delay (s) 75.0 30.3 66.8 86.0 105.7 62.0 54.3 172.2 54.8 50.8

Level of Service E C E F F E D F D D

Approach Delay (s) 32.0 84.6 69.5 108.7

Approach LOS C F E F

Intersection Summary

HCM Average Control Delay 65.5 HCM Level of Service E

HCM Volume to Capacity ratio 0.95

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 14.5

Intersection Capacity Utilization 91.3% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 0 1453 1367 0 477 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3 5.0

Lane Util. Factor 0.95 0.95 0.97

Frt 1.00 1.00 1.00

Flt Protected 1.00 1.00 0.95

Satd. Flow (prot) 3539 3539 3433

Flt Permitted 1.00 1.00 0.95

Satd. Flow (perm) 3539 3539 3433

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 1579 1486 0 518 0

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 0 1579 1486 0 518 0

Turn Type

Protected Phases 2 6 4

Permitted Phases

Actuated Green, G (s) 103.3 103.3 26.4

Effective Green, g (s) 103.3 103.3 26.4

Actuated g/C Ratio 0.74 0.74 0.19

Clearance Time (s) 5.3 5.3 5.0

Vehicle Extension (s) 5.0 3.0 3.0

Lane Grp Cap (vph) 2611 2611 647

v/s Ratio Prot c0.45 0.42 c0.15

v/s Ratio Perm

v/c Ratio 0.60 0.57 0.80

Uniform Delay, d1 8.7 8.3 54.3

Progression Factor 0.28 1.00 1.00

Incremental Delay, d2 0.4 0.9 7.0

Delay (s) 2.8 9.2 61.3

Level of Service A A E

Approach Delay (s) 2.8 9.2 61.3

Approach LOS A A E

Intersection Summary

HCM Average Control Delay 13.9 HCM Level of Service B

HCM Volume to Capacity ratio 0.64

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.3

Intersection Capacity Utilization 62.4% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 36 38 60 1482 1205 59

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 39 41 65 1611 1310 64

Pedestrians 2

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 2248 657 1376

vC1, stage 1 conf vol 1312

vC2, stage 2 conf vol 936

vCu, unblocked vol 2248 657 1376

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s) 5.8

tF (s) 3.5 3.3 2.2

p0 queue free % 77 90 87

cM capacity (veh/h) 171 407 494

Direction, Lane # EB 1 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3

Volume Total 80 65 805 805 655 655 64

Volume Left 39 65 0 0 0 0 0

Volume Right 41 0 0 0 0 0 64

cSH 243 494 1700 1700 1700 1700 1700

Volume to Capacity 0.33 0.13 0.47 0.47 0.39 0.39 0.04

Queue Length 95th (ft) 35 11 0 0 0 0 0

Control Delay (s) 27.0 13.4 0.0 0.0 0.0 0.0 0.0

Lane LOS D B

Approach Delay (s) 27.0 0.5 0.0

Approach LOS D

Intersection Summary

Average Delay 1.0

Intersection Capacity Utilization 52.0% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 228 284 76 178 356 373 46 1141 132 222 845 186

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 11 11 11 11 11 11 13 15 11 13

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.98 1.00 1.00 0.96 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3408 1711 3421 1498 1711 3421 1566 1947 3421 1588

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3408 1711 3421 1498 1711 3421 1566 1947 3421 1588

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 248 309 83 193 387 405 50 1240 143 241 918 202

RTOR Reduction (vph) 0 18 0 0 0 166 0 0 86 0 0 70

Lane Group Flow (vph) 248 374 0 193 387 239 50 1240 57 241 918 132

Confl. Peds. (#/hr) 6 10 10 6 10 21 21 10

Turn Type Prot Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 20.0 28.1 16.0 24.1 24.1 6.9 55.9 55.9 18.0 67.0 67.0

Effective Green, g (s) 20.0 28.1 16.0 24.1 24.1 6.9 55.9 55.9 18.0 67.0 67.0

Actuated g/C Ratio 0.14 0.20 0.11 0.17 0.17 0.05 0.40 0.40 0.13 0.48 0.48

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 3.0 2.0 2.0 2.5 3.5 3.5 2.5 3.5 3.5

Lane Grp Cap (vph) 253 684 196 589 258 84 1366 625 250 1637 760

v/s Ratio Prot c0.14 c0.11 0.11 0.11 0.03 c0.36 c0.12 0.27

v/s Ratio Perm c0.16 0.04 0.08

v/c Ratio 0.98 0.55 0.98 0.66 0.92 0.60 0.91 0.09 0.96 0.56 0.17

Uniform Delay, d1 59.8 50.2 61.9 54.1 57.1 65.2 39.6 26.2 60.7 26.0 20.8

Progression Factor 0.96 0.89 1.03 0.83 0.66 1.25 0.61 0.30 1.00 1.00 1.00

Incremental Delay, d2 50.7 0.5 59.2 2.0 35.6 6.1 7.3 0.2 46.6 1.4 0.5

Delay (s) 108.4 45.3 123.2 46.9 73.5 87.3 31.4 7.9 107.3 27.4 21.2

Level of Service F D F D E F C A F C C

Approach Delay (s) 69.7 72.8 31.0 40.6

Approach LOS E E C D

Intersection Summary

HCM Average Control Delay 48.9 HCM Level of Service D

HCM Volume to Capacity ratio 0.99

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 28.0

Intersection Capacity Utilization 86.9% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

41: N 185th St & SR 99 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 34 Synchro 7 -  Report

David Evans and Associates, Inc. Page 42

Movement EBL2 EBL EBT EBR WBL WBT WBR WBR2 NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 1 177 368 240 145 304 61 92 239 37 1206 105

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00

Frt 1.00 1.00 0.85 1.00 0.95 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 3185 1425 1593 3025 1593 3185 1425

Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1593 3185 1425 1593 3025 1593 3185 1425

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 1 192 400 261 158 330 66 100 260 40 1311 114

RTOR Reduction (vph) 0 0 0 210 0 16 0 0 0 0 0 61

Lane Group Flow (vph) 0 193 400 51 158 480 0 0 0 300 1311 53

Turn Type Prot Prot Perm Prot Prot Prot Perm

Protected Phases 7 7 4 3 8 5 5 2

Permitted Phases 4 2

Actuated Green, G (s) 18.0 27.5 27.5 16.8 26.3 27.4 65.7 65.7

Effective Green, g (s) 18.0 27.5 27.5 16.8 26.3 27.4 65.7 65.7

Actuated g/C Ratio 0.13 0.20 0.20 0.12 0.19 0.20 0.47 0.47

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 2.0 6.0 6.0

Lane Grp Cap (vph) 205 626 280 191 568 312 1495 669

v/s Ratio Prot c0.12 0.13 0.10 c0.16 c0.19 c0.41

v/s Ratio Perm 0.04 0.04

v/c Ratio 0.94 0.64 0.18 0.83 0.84 0.96 0.88 0.08

Uniform Delay, d1 60.5 51.7 46.9 60.2 54.9 55.8 33.5 20.5

Progression Factor 1.16 0.98 2.17 0.99 0.85 1.26 0.48 0.04

Incremental Delay, d2 45.9 2.1 0.3 24.1 10.9 23.5 3.3 0.1

Delay (s) 116.1 53.0 101.9 83.6 57.8 93.6 19.3 0.9

Level of Service F D F F E F B A

Approach Delay (s) 82.2 64.0 31.0

Approach LOS F E C

Intersection Summary

HCM Average Control Delay 52.5 HCM Level of Service D

HCM Volume to Capacity ratio 0.88

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 17.0

Intersection Capacity Utilization 86.9% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBL SBT SBR SBR2 SER2

Lane Configurations

Volume (vph) 83 841 73 17 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00

Frt 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00

Satd. Flow (prot) 1593 3185 1425

Flt Permitted 0.95 1.00 1.00

Satd. Flow (perm) 1593 3185 1425

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 90 914 79 18 0

RTOR Reduction (vph) 0 0 5 0 0

Lane Group Flow (vph) 90 914 92 0 0

Turn Type Prot Prot custom

Protected Phases 1 6 6

Permitted Phases 4

Actuated Green, G (s) 8.0 46.3 46.3

Effective Green, g (s) 8.0 46.3 46.3

Actuated g/C Ratio 0.06 0.33 0.33

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 4.0 4.0

Lane Grp Cap (vph) 91 1053 471

v/s Ratio Prot 0.06 0.29 0.06

v/s Ratio Perm

v/c Ratio 0.99 0.87 0.19

Uniform Delay, d1 66.0 44.0 33.5

Progression Factor 0.96 0.92 0.92

Incremental Delay, d2 87.7 9.3 0.9

Delay (s) 151.3 49.6 31.7

Level of Service F D C

Approach Delay (s) 56.3

Approach LOS E

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 48 184 28 292 337 309 41 1336 365 199 928 20

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 6.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 0.97 0.95 1.00 1.00 0.95 1.00 0.97 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.97 1.00 1.00 0.96 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 3003 3090 3079 1383 1593 3079 1374 3090 3079 1383

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1593 3003 3090 3079 1383 1593 3079 1374 3090 3079 1383

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 52 200 30 317 366 336 45 1452 397 216 1009 22

RTOR Reduction (vph) 0 9 0 0 0 67 0 0 85 0 0 11

Lane Group Flow (vph) 52 221 0 317 366 269 45 1452 312 216 1009 11

Confl. Peds. (#/hr) 14 20 20 14 10 21 21 10

Turn Type Prot Prot Perm Prot pm+ov Prot Perm

Protected Phases 7 4 3 8 5 2 3 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 5.6 26.1 14.0 34.5 34.5 6.7 68.9 82.9 9.0 71.2 71.2

Effective Green, g (s) 5.6 26.1 14.0 34.5 34.5 6.7 68.9 82.9 9.0 71.2 71.2

Actuated g/C Ratio 0.04 0.19 0.10 0.25 0.25 0.05 0.49 0.59 0.06 0.51 0.51

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 6.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.5 3.5 3.5 1.5 4.0 3.5 1.5 4.0 4.0

Lane Grp Cap (vph) 64 560 309 759 341 76 1515 814 199 1566 703

v/s Ratio Prot 0.03 0.07 c0.10 0.12 0.03 c0.47 0.04 c0.07 0.33

v/s Ratio Perm c0.19 0.19 0.01

v/c Ratio 0.81 0.39 1.03 0.48 0.79 0.59 0.96 0.38 1.09 0.64 0.02

Uniform Delay, d1 66.7 50.0 63.0 45.1 49.3 65.3 34.2 15.1 65.5 25.1 17.0

Progression Factor 0.99 0.91 1.28 0.70 0.59 1.07 0.76 1.19 0.87 0.97 1.03

Incremental Delay, d2 52.0 0.5 57.2 0.6 11.4 5.3 11.2 0.2 73.8 1.2 0.0

Delay (s) 117.9 46.1 137.8 32.1 40.7 75.1 37.2 18.1 130.5 25.7 17.7

Level of Service F D F C D E D B F C B

Approach Delay (s) 59.3 67.8 34.1 43.7

Approach LOS E E C D

Intersection Summary

HCM Average Control Delay 46.1 HCM Level of Service D

HCM Volume to Capacity ratio 0.91

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 94.3% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

43: N 160th St & SR 99 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 34 Synchro 7 -  Report

David Evans and Associates, Inc. Page 45

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 219 49 161 15 39 15 145 1786 22 8 1191 117

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 4.0 6.0 4.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 0.97 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.98 1.00 0.99 1.00 1.00 0.95 1.00 1.00 0.99

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.88 1.00 0.96 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1578 1401 1588 1540 3090 3079 1359 1593 3079 1404

Flt Permitted 0.59 1.00 0.27 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 978 1401 452 1540 3090 3079 1359 1593 3079 1404

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 238 53 175 16 42 16 158 1941 24 9 1295 127

RTOR Reduction (vph) 0 96 0 0 12 0 0 0 5 0 0 44

Lane Group Flow (vph) 238 132 0 16 46 0 158 1941 19 9 1295 83

Confl. Peds. (#/hr) 14 13 13 14 1 5 5 1

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 23.1 18.2 16.5 14.9 8.9 98.8 98.8 1.4 91.3 91.3

Effective Green, g (s) 23.1 18.2 16.5 14.9 8.9 98.8 98.8 1.4 91.3 91.3

Actuated g/C Ratio 0.17 0.13 0.12 0.11 0.06 0.71 0.71 0.01 0.65 0.65

Clearance Time (s) 4.0 6.0 4.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 2.0 3.0 2.0 2.0 3.0 3.0 2.0 3.0 3.0

Lane Grp Cap (vph) 182 182 66 164 196 2173 959 16 2008 916

v/s Ratio Prot c0.05 0.09 0.00 0.03 c0.05 c0.63 0.01 0.42

v/s Ratio Perm c0.17 0.03 0.01 0.06

v/c Ratio 1.31 0.73 0.24 0.28 0.81 0.89 0.02 0.56 0.64 0.09

Uniform Delay, d1 58.5 58.5 55.3 57.6 64.7 16.4 6.1 69.0 14.6 9.0

Progression Factor 0.88 0.86 1.00 1.00 1.26 0.52 0.30 1.22 0.19 0.01

Incremental Delay, d2 172.1 11.5 1.9 0.3 2.1 0.6 0.0 20.8 1.4 0.2

Delay (s) 223.8 61.7 57.2 58.0 83.7 9.1 1.9 104.7 4.1 0.2

Level of Service F E E E F A A F A A

Approach Delay (s) 144.5 57.8 14.6 4.4

Approach LOS F E B A

Intersection Summary

HCM Average Control Delay 26.6 HCM Level of Service C

HCM Volume to Capacity ratio 0.99

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 94.2% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 501 352 110 129 200 157 151 1323 204 124 799 16

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.97 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 0.95 1.00 1.00 0.98 1.00 1.00 0.95 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 3090 1676 1357 1593 3185 1397 1593 3185 1348 1593 3185 1381

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 3090 1676 1357 1593 3185 1397 1593 3185 1348 1593 3185 1381

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 545 383 120 140 217 171 164 1438 222 135 868 17

RTOR Reduction (vph) 0 0 90 0 0 68 0 0 93 0 0 10

Lane Group Flow (vph) 545 383 30 140 217 103 164 1438 129 135 868 7

Confl. Peds. (#/hr) 6 25 25 6 11 12 12 11

Turn Type Prot Perm Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 21.0 34.7 34.7 14.3 28.0 28.0 16.7 62.0 62.0 9.0 54.3 54.3

Effective Green, g (s) 21.0 34.7 34.7 14.3 28.0 28.0 16.7 62.0 62.0 9.0 54.3 54.3

Actuated g/C Ratio 0.15 0.25 0.25 0.10 0.20 0.20 0.12 0.44 0.44 0.06 0.39 0.39

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 3.0 3.0 2.0 3.0 3.0

Lane Grp Cap (vph) 464 415 336 163 637 279 190 1411 597 102 1235 536

v/s Ratio Prot c0.18 c0.23 0.09 0.07 0.10 c0.45 c0.08 0.27

v/s Ratio Perm 0.02 0.07 0.10 0.00

v/c Ratio 1.17 0.92 0.09 0.86 0.34 0.37 0.86 1.02 0.22 1.32 0.70 0.01

Uniform Delay, d1 59.5 51.3 40.5 61.9 48.1 48.4 60.5 39.0 24.0 65.5 36.1 26.4

Progression Factor 1.12 1.01 1.09 1.00 1.00 1.00 1.19 0.46 0.29 0.91 1.32 1.85

Incremental Delay, d2 98.0 24.3 0.0 32.5 0.1 0.3 11.3 18.2 0.2 189.4 2.7 0.0

Delay (s) 164.4 76.1 44.1 94.3 48.2 48.7 83.2 36.3 7.3 248.9 50.3 48.7

Level of Service F E D F D D F D A F D D

Approach Delay (s) 118.4 60.6 37.0 76.6

Approach LOS F E D E

Intersection Summary

HCM Average Control Delay 68.2 HCM Level of Service E

HCM Volume to Capacity ratio 1.02

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 95.5% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 175 405 77 211 528 224 63 1367 266 216 855 92

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.96 1.00 1.00 0.92 1.00 1.00 0.93

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3425 1770 3539 1512 1770 3539 1457 1770 3539 1474

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3425 1770 3539 1512 1770 3539 1457 1770 3539 1474

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 190 440 84 229 574 243 68 1486 289 235 929 100

RTOR Reduction (vph) 0 12 0 0 0 151 0 0 66 0 0 51

Lane Group Flow (vph) 190 512 0 229 574 92 68 1486 223 235 929 49

Confl. Peds. (#/hr) 24 26 26 24 29 43 43 29

Turn Type Prot Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 15.0 24.4 19.0 28.4 28.4 8.0 57.0 57.0 19.6 68.6 68.6

Effective Green, g (s) 15.0 24.4 19.0 28.4 28.4 8.0 57.0 57.0 19.6 68.6 68.6

Actuated g/C Ratio 0.11 0.17 0.14 0.20 0.20 0.06 0.41 0.41 0.14 0.49 0.49

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 4.0 2.0 2.0 2.0 6.0 6.0 5.0 6.0 6.0

Lane Grp Cap (vph) 190 597 240 718 307 101 1441 593 248 1734 722

v/s Ratio Prot 0.11 0.15 c0.13 c0.16 0.04 c0.42 c0.13 0.26

v/s Ratio Perm 0.06 0.15 0.03

v/c Ratio 1.00 0.86 0.95 0.80 0.30 0.67 1.03 0.38 0.95 0.54 0.07

Uniform Delay, d1 62.5 56.1 60.1 53.1 47.4 64.7 41.5 29.0 59.7 24.7 18.8

Progression Factor 1.01 0.96 1.00 1.00 1.00 1.19 0.59 0.43 1.04 0.52 0.42

Incremental Delay, d2 62.9 11.0 45.4 5.8 0.2 7.2 25.9 1.0 38.0 1.0 0.1

Delay (s) 125.8 65.0 105.4 58.9 47.6 84.3 50.5 13.3 99.9 13.7 8.0

Level of Service F E F E D F D B F B A

Approach Delay (s) 81.2 66.5 45.9 29.3

Approach LOS F E D C

Intersection Summary

HCM Average Control Delay 51.2 HCM Level of Service D

HCM Volume to Capacity ratio 0.97

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 96.6% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 146 292 74 167 433 137 89 1358 142 126 827 109

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Frpb, ped/bikes 1.00 0.99 1.00 0.97 1.00 1.00 0.93 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.96 1.00 1.00 0.85 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1770 3394 1770 3315 1770 3539 1479 1770 3440

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1770 3394 1770 3315 1770 3539 1479 1770 3440

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 159 317 80 182 471 149 97 1476 154 137 899 118

RTOR Reduction (vph) 0 16 0 0 22 0 0 0 64 0 7 0

Lane Group Flow (vph) 159 381 0 182 598 0 97 1476 90 137 1010 0

Confl. Peds. (#/hr) 41 17 17 41 32 21 21 32

Turn Type Prot Prot Prot Perm Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 2

Actuated Green, G (s) 15.2 25.6 17.0 27.4 12.4 68.0 68.0 13.4 69.0

Effective Green, g (s) 15.2 25.6 17.0 27.4 12.4 68.0 68.0 13.4 69.0

Actuated g/C Ratio 0.11 0.18 0.12 0.20 0.09 0.49 0.49 0.10 0.49

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 192 621 215 649 157 1719 718 169 1695

v/s Ratio Prot 0.09 0.11 c0.10 c0.18 0.05 c0.42 c0.08 0.29

v/s Ratio Perm 0.06

v/c Ratio 0.83 0.61 0.85 0.92 0.62 0.86 0.12 0.81 0.60

Uniform Delay, d1 61.1 52.6 60.2 55.2 61.5 31.8 19.7 62.1 25.5

Progression Factor 1.00 1.00 1.05 0.83 1.00 1.00 1.00 1.08 0.71

Incremental Delay, d2 24.4 1.8 16.7 12.7 7.1 5.8 0.4 20.0 1.2

Delay (s) 85.6 54.4 79.7 58.7 68.6 37.6 20.1 87.1 19.3

Level of Service F D E E E D C F B

Approach Delay (s) 63.3 63.5 37.8 27.3

Approach LOS E E D C

Intersection Summary

HCM Average Control Delay 43.1 HCM Level of Service D

HCM Volume to Capacity ratio 0.85

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 83.1% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 840 297 103 1025 0 0 0 0 202 0 401

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 11 11 12 12 12 12 12 11 12

Total Lost time (s) 5.0 5.0 4.6 5.0 5.0 5.0

Lane Util. Factor 0.91 1.00 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 0.97 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 4916 1541 1711 3421 1711 1583

Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 4916 1541 1711 3421 1711 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 913 323 112 1114 0 0 0 0 220 0 436

RTOR Reduction (vph) 0 0 210 0 0 0 0 0 0 0 0 357

Lane Group Flow (vph) 0 913 113 112 1114 0 0 0 0 0 220 79

Confl. Peds. (#/hr) 3 3

Turn Type Perm Prot Perm Perm

Protected Phases 2 1 6 4

Permitted Phases 2 4 4

Actuated Green, G (s) 48.9 48.9 17.0 34.0 25.5 25.5

Effective Green, g (s) 48.9 48.9 17.0 34.0 25.5 25.5

Actuated g/C Ratio 0.35 0.35 0.12 0.24 0.18 0.18

Clearance Time (s) 5.0 5.0 4.6 5.0 5.0 5.0

Vehicle Extension (s) 4.0 4.0 4.5 4.0 5.0 5.0

Lane Grp Cap (vph) 1717 538 208 831 312 288

v/s Ratio Prot c0.19 0.07 c0.33

v/s Ratio Perm 0.07 0.13 0.05

v/c Ratio 0.53 0.21 0.54 1.34 0.71 0.28

Uniform Delay, d1 36.4 32.0 57.8 53.0 53.7 49.3

Progression Factor 0.89 3.48 0.87 0.89 1.00 1.00

Incremental Delay, d2 1.0 0.8 2.1 157.4 8.8 1.1

Delay (s) 33.4 112.2 52.5 204.8 62.5 50.4

Level of Service C F D F E D

Approach Delay (s) 54.0 190.9 0.0 54.5

Approach LOS D F A D

Intersection Summary

HCM Average Control Delay 107.9 HCM Level of Service F

HCM Volume to Capacity ratio 0.90

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 49.0

Intersection Capacity Utilization 90.7% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 20 479 93 0 693 99 587 221 355 89 66 10

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 0.95 0.95 1.00 0.91 0.91 0.91 0.91

Frpb, ped/bikes 1.00 1.00 0.98 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.98 1.00 0.85 1.00 0.93 1.00 0.99

Flt Protected 1.00 1.00 1.00 0.95 0.99 0.95 0.98

Satd. Flow (prot) 3442 3539 1559 1610 3096 1610 3288

Flt Permitted 0.82 1.00 1.00 0.95 0.99 0.95 0.98

Satd. Flow (perm) 2827 3539 1559 1610 3096 1610 3288

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 22 521 101 0 753 108 638 240 386 97 72 11

RTOR Reduction (vph) 0 22 0 0 0 70 0 220 0 0 8 0

Lane Group Flow (vph) 0 622 0 0 753 38 434 610 0 59 113 0

Confl. Peds. (#/hr) 2 2 2 2 2 1 1 2

Confl. Bikes (#/hr) 1

Turn Type Perm Perm Split Split

Protected Phases 4 8 2 2 6 6

Permitted Phases 4 8

Actuated Green, G (s) 17.7 17.7 17.7 24.3 24.3 16.0 16.0

Effective Green, g (s) 17.7 17.7 17.7 24.3 24.3 16.0 16.0

Actuated g/C Ratio 0.25 0.25 0.25 0.35 0.35 0.23 0.23

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 715 895 394 559 1075 368 752

v/s Ratio Prot 0.21 c0.27 0.20 c0.04 0.03

v/s Ratio Perm c0.22 0.02

v/c Ratio 0.87 0.84 0.10 0.78 0.57 0.16 0.15

Uniform Delay, d1 25.1 24.8 20.0 20.4 18.6 21.6 21.6

Progression Factor 0.81 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 10.0 7.2 0.1 10.2 2.2 0.9 0.4

Delay (s) 30.3 32.0 20.1 30.6 20.7 22.6 22.0

Level of Service C C C C C C C

Approach Delay (s) 30.3 30.5 24.1 22.2

Approach LOS C C C C

Intersection Summary

HCM Average Control Delay 27.2 HCM Level of Service C

HCM Volume to Capacity ratio 0.64

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 77.5% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 16 0 40 1 3 7 77 443 6 3 253 23

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 17 0 43 1 3 8 84 482 7 3 275 25

Pedestrians 4

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 955 949 292 994 959 485 300 488

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 955 949 292 994 959 485 300 488

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 92 100 94 99 99 99 93 100

cM capacity (veh/h) 220 242 745 199 239 582 1261 1075

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 61 12 572 303

Volume Left 17 1 84 3

Volume Right 43 8 7 25

cSH 443 372 1261 1075

Volume to Capacity 0.14 0.03 0.07 0.00

Queue Length 95th (ft) 12 2 5 0

Control Delay (s) 14.4 15.0 1.8 0.1

Lane LOS B C A A

Approach Delay (s) 14.4 15.0 1.8 0.1

Approach LOS B C

Intersection Summary

Average Delay 2.3

Intersection Capacity Utilization 61.2% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 3 4 78 13 28 3 204 69 8 112 3

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 3 4 85 14 30 3 222 75 9 122 3

Pedestrians 3 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 446 444 126 416 408 261 125 297

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 446 444 126 416 408 261 125 297

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 99 100 84 97 96 100 99

cM capacity (veh/h) 488 504 922 537 528 776 1462 1265

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 9 129 300 134

Volume Left 1 85 3 9

Volume Right 4 30 75 3

cSH 648 578 1462 1265

Volume to Capacity 0.01 0.22 0.00 0.01

Queue Length 95th (ft) 1 21 0 1

Control Delay (s) 10.6 13.0 0.1 0.6

Lane LOS B B A A

Approach Delay (s) 10.6 13.0 0.1 0.6

Approach LOS B B

Intersection Summary

Average Delay 3.3

Intersection Capacity Utilization 35.9% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 8 85 23 33 93 60 43 347 65 12 130 11

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 9 92 25 36 101 65 47 377 71 13 141 12

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 126 202 495 166

Volume Left (vph) 9 36 47 13

Volume Right (vph) 25 65 71 12

Hadj (s) -0.07 -0.12 -0.03 0.01

Departure Headway (s) 6.0 5.8 5.1 5.7

Degree Utilization, x 0.21 0.33 0.71 0.26

Capacity (veh/h) 515 553 674 563

Control Delay (s) 10.6 11.6 19.6 10.7

Approach Delay (s) 10.6 11.6 19.6 10.7

Approach LOS B B C B

Intersection Summary

Delay 15.3

HCM Level of Service C

Intersection Capacity Utilization 57.7% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 82 122 25 153 138 126 32 1284 168 80 936 44

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 1.00 0.96 1.00 1.00 0.91

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.93 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1765 1743 1757 1655 1770 3421 1525 1770 3421 1448

Flt Permitted 0.26 1.00 0.40 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 491 1743 741 1655 1770 3421 1525 1770 3421 1448

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 89 133 27 166 150 137 35 1396 183 87 1017 48

RTOR Reduction (vph) 0 6 0 0 24 0 0 0 83 0 0 20

Lane Group Flow (vph) 89 154 0 166 263 0 35 1396 100 87 1017 28

Confl. Peds. (#/hr) 14 20 19 6 19 6 6 19

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 28.8 22.8 36.8 26.8 5.4 76.7 76.7 10.5 81.8 81.8

Effective Green, g (s) 28.8 22.8 36.8 26.8 5.4 76.7 76.7 10.5 81.8 81.8

Actuated g/C Ratio 0.21 0.16 0.26 0.19 0.04 0.55 0.55 0.08 0.58 0.58

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 3.5 3.0 3.5 2.0 4.0 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 156 284 267 317 68 1874 835 133 1999 846

v/s Ratio Prot 0.02 0.09 c0.04 c0.16 0.02 c0.41 c0.05 0.30

v/s Ratio Perm 0.09 0.12 0.07 0.02

v/c Ratio 0.57 0.54 0.62 0.83 0.51 0.74 0.12 0.65 0.51 0.03

Uniform Delay, d1 47.1 53.8 43.1 54.4 66.0 24.2 15.3 63.0 17.2 12.3

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.96 0.70 0.56

Incremental Delay, d2 3.1 2.4 4.4 16.6 2.7 2.7 0.3 9.7 0.7 0.1

Delay (s) 50.2 56.2 47.5 71.0 68.7 26.9 15.6 70.1 12.7 7.0

Level of Service D E D E E C B E B A

Approach Delay (s) 54.0 62.4 26.5 16.8

Approach LOS D E C B

Intersection Summary

HCM Average Control Delay 30.0 HCM Level of Service C

HCM Volume to Capacity ratio 0.76

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 80.7% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

53: NW 195th St & 8th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 34 Synchro 7 -  Report

David Evans and Associates, Inc. Page 55

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 2 1 0 54 3 56 1 458 49 16 256 1

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 1 0 59 3 61 1 498 53 17 278 1

Pedestrians 4 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 905 871 279 845 845 530 279 555

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 905 871 279 845 845 530 279 555

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 99 100 100 79 99 89 100 98

cM capacity (veh/h) 223 283 760 276 293 546 1283 1012

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 3 123 552 297

Volume Left 2 59 1 17

Volume Right 0 61 53 1

cSH 240 367 1283 1012

Volume to Capacity 0.01 0.33 0.00 0.02

Queue Length 95th (ft) 1 36 0 1

Control Delay (s) 20.2 19.7 0.0 0.7

Lane LOS C C A A

Approach Delay (s) 20.2 19.7 0.0 0.7

Approach LOS C C

Intersection Summary

Average Delay 2.8

Intersection Capacity Utilization 41.6% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

54: NW 195th St & 3rd Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 34 Synchro 7 -  Report

David Evans and Associates, Inc. Page 56

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 22 39 10 40 67 37 14 219 23 9 152 35

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 24 42 11 43 73 40 15 238 25 10 165 38

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 77 157 278 213

Volume Left (vph) 24 43 15 10

Volume Right (vph) 11 40 25 38

Hadj (s) 0.01 -0.06 -0.01 -0.06

Departure Headway (s) 5.4 5.2 4.8 4.8

Degree Utilization, x 0.12 0.22 0.37 0.29

Capacity (veh/h) 594 632 713 699

Control Delay (s) 9.1 9.6 10.6 9.8

Approach Delay (s) 9.1 9.6 10.6 9.8

Approach LOS A A B A

Intersection Summary

Delay 10.0

HCM Level of Service A

Intersection Capacity Utilization 35.1% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

55: NW 195th St & Fremont Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 34 Synchro 7 -  Report

David Evans and Associates, Inc. Page 57

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 65 36 71 11 74 45 87 343 15 12 142 40

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 71 39 77 12 80 49 95 373 16 13 154 43

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 187 141 484 211

Volume Left (vph) 71 12 95 13

Volume Right (vph) 77 49 16 43

Hadj (s) -0.14 -0.16 0.05 -0.08

Departure Headway (s) 6.0 6.1 5.3 5.6

Degree Utilization, x 0.31 0.24 0.72 0.33

Capacity (veh/h) 533 502 651 574

Control Delay (s) 11.6 10.9 20.6 11.4

Approach Delay (s) 11.6 10.9 20.6 11.4

Approach LOS B B C B

Intersection Summary

Delay 15.7

HCM Level of Service C

Intersection Capacity Utilization 61.5% ICU Level of Service B

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

56: N 192nd St & SR 99 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 34 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 46 24 7 31 25 38 11 1452 27 30 954 17

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 12 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 1.00 0.94 1.00 1.00 0.92

Flpb, ped/bikes 0.99 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.96 1.00 0.91 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1754 1727 1749 1672 1770 3421 1494 1770 3421 1461

Flt Permitted 0.70 1.00 0.73 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1292 1727 1353 1672 1770 3421 1494 1770 3421 1461

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 50 26 8 34 27 41 12 1578 29 33 1037 18

RTOR Reduction (vph) 0 8 0 0 38 0 0 0 3 0 0 3

Lane Group Flow (vph) 50 26 0 34 30 0 12 1578 26 33 1037 15

Confl. Peds. (#/hr) 7 8 8 7 15 9 9 15

Turn Type Perm Perm Prot Perm Prot Perm

Protected Phases 4 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 8.7 8.7 8.7 8.7 2.4 112.1 112.1 4.2 113.9 113.9

Effective Green, g (s) 8.7 8.7 8.7 8.7 2.4 112.1 112.1 4.2 113.9 113.9

Actuated g/C Ratio 0.06 0.06 0.06 0.06 0.02 0.80 0.80 0.03 0.81 0.81

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 4.0 4.0 2.0 4.0 4.0

Lane Grp Cap (vph) 80 107 84 104 30 2739 1196 53 2783 1189

v/s Ratio Prot 0.02 0.02 0.01 c0.46 c0.02 0.30

v/s Ratio Perm c0.04 0.03 0.02 0.01

v/c Ratio 0.62 0.25 0.40 0.28 0.40 0.58 0.02 0.62 0.37 0.01

Uniform Delay, d1 64.1 62.5 63.2 62.7 68.1 5.2 2.8 67.1 3.5 2.5

Progression Factor 1.00 1.00 1.00 1.00 1.07 0.13 0.03 1.00 1.00 1.00

Incremental Delay, d2 10.5 0.4 1.2 0.5 1.5 0.4 0.0 15.2 0.4 0.0

Delay (s) 74.5 63.0 64.3 63.2 74.5 1.1 0.1 82.3 3.9 2.5

Level of Service E E E E E A A F A A

Approach Delay (s) 69.8 63.6 1.6 6.2

Approach LOS E E A A

Intersection Summary

HCM Average Control Delay 7.5 HCM Level of Service A

HCM Volume to Capacity ratio 0.58

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 60.8% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

57: N 185th St & Meridian Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 34 Synchro 7 -  Report

David Evans and Associates, Inc. Page 59

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 80 403 80 70 349 110 149 408 107 112 182 59

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 10 10 11 10 10 11 12 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 0.99 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.96 1.00 0.97 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1711 1653 1711 1652 1700 1787 1711 1767

Flt Permitted 0.27 1.00 0.25 1.00 0.44 1.00 0.10 1.00

Satd. Flow (perm) 493 1653 449 1652 787 1787 172 1767

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 87 438 87 76 379 120 162 443 116 122 198 64

RTOR Reduction (vph) 0 5 0 0 7 0 0 7 0 0 9 0

Lane Group Flow (vph) 87 520 0 76 492 0 162 552 0 122 253 0

Confl. Peds. (#/hr) 10 8 8 10 8 7 7 8

Confl. Bikes (#/hr) 2 2 5

Bus Blockages (#/hr) 0 4 0 0 0 0 0 0 0 0 0 0

Turn Type pm+pt pm+pt pm+pt pm+pt

Protected Phases 5 2 1 6 7 4 3 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 64.8 59.8 64.8 59.8 56.4 46.6 54.0 45.4

Effective Green, g (s) 64.8 59.8 64.8 59.8 56.4 46.6 54.0 45.4

Actuated g/C Ratio 0.46 0.43 0.46 0.43 0.40 0.33 0.39 0.32

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 272 706 253 706 381 595 161 573

v/s Ratio Prot c0.01 c0.31 0.01 0.30 0.03 c0.31 c0.05 0.14

v/s Ratio Perm 0.14 0.13 0.14 0.25

v/c Ratio 0.32 0.74 0.30 0.70 0.43 0.93 0.76 0.44

Uniform Delay, d1 23.9 33.5 24.2 32.7 28.2 45.1 33.8 37.3

Progression Factor 0.79 0.77 1.00 1.00 0.77 0.88 1.00 1.00

Incremental Delay, d2 0.2 6.7 0.2 5.6 0.1 11.7 16.4 0.2

Delay (s) 19.1 32.6 24.5 38.3 21.8 51.2 50.3 37.5

Level of Service B C C D C D D D

Approach Delay (s) 30.7 36.5 44.6 41.6

Approach LOS C D D D

Intersection Summary

HCM Average Control Delay 38.3 HCM Level of Service D

HCM Volume to Capacity ratio 0.76

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 81.4% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

58: N 172nd St & Dayton Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 34 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 0 0 0 109 1 113 0 333 220 57 227 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 0 0 118 1 123 0 362 239 62 247 0

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 0 242 601 309

Volume Left (vph) 0 118 0 62

Volume Right (vph) 0 123 239 0

Hadj (s) 0.00 -0.17 -0.20 0.07

Departure Headway (s) 6.9 6.0 5.0 5.6

Degree Utilization, x 0.00 0.40 0.83 0.48

Capacity (veh/h) 460 559 712 614

Control Delay (s) 9.9 12.9 27.0 13.6

Approach Delay (s) 0.0 12.9 27.0 13.6

Approach LOS A B D B

Intersection Summary

Delay 20.4

HCM Level of Service C

Intersection Capacity Utilization 69.4% ICU Level of Service C

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

59: N 165th St & Fremont Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 34 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 46 30 0 3 27 60 1 3 4 67 11 18

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 50 33 0 3 29 65 1 3 4 73 12 20

Pedestrians 1 4 3 1

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 0 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1279

pX, platoon unblocked

vC, conflicting volume 96 36 231 238 40 212 205 64

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 96 36 231 238 40 212 205 64

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 97 100 100 99 100 90 98 98

cM capacity (veh/h) 1497 1571 678 638 1026 714 665 999

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 83 98 9 104

Volume Left 50 3 1 73

Volume Right 0 65 4 20

cSH 1497 1571 794 748

Volume to Capacity 0.03 0.00 0.01 0.14

Queue Length 95th (ft) 3 0 1 12

Control Delay (s) 4.6 0.3 9.6 10.6

Lane LOS A A A B

Approach Delay (s) 4.6 0.3 9.6 10.6

Approach LOS A B

Intersection Summary

Average Delay 5.4

Intersection Capacity Utilization 29.8% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

60: N 165th St & SR 99 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 34 Synchro 7 -  Report

David Evans and Associates, Inc. Page 62

Movement EBL EBT EBR WBL WBT WBR NBU NBL NBT NBR SBU SBL

Lane Configurations

Volume (vph) 23 5 58 24 14 19 25 35 1836 38 2 9

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 12 12 12 12 12

Total Lost time (s) 4.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 0.98 1.00 0.99 1.00 1.00 0.94 1.00

Flpb, ped/bikes 0.99 1.00 0.99 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.86 1.00 0.91 1.00 1.00 0.85 1.00

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Satd. Flow (prot) 1583 1365 1581 1461 1593 3185 1335 1593

Flt Permitted 0.73 1.00 0.69 1.00 0.95 1.00 1.00 0.95

Satd. Flow (perm) 1222 1365 1148 1461 1593 3185 1335 1593

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 25 5 63 26 15 21 27 38 1996 41 2 10

RTOR Reduction (vph) 0 60 0 0 20 0 0 0 0 7 0 0

Lane Group Flow (vph) 25 8 0 26 16 0 0 65 1996 34 0 12

Confl. Peds. (#/hr) 6 8 8 6 12 10 10

Turn Type pm+pt pm+pt Prot Prot Perm Prot Prot

Protected Phases 7 4 3 8 5 5 2 1 1

Permitted Phases 4 8 2

Actuated Green, G (s) 8.2 5.8 8.2 5.8 8.5 110.4 110.4 2.4

Effective Green, g (s) 8.2 5.8 8.2 5.8 8.5 110.4 110.4 2.4

Actuated g/C Ratio 0.06 0.04 0.06 0.04 0.06 0.79 0.79 0.02

Clearance Time (s) 4.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 2.0 3.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 78 57 75 61 97 2512 1053 27

v/s Ratio Prot 0.01 0.01 c0.01 0.01 c0.04 c0.63 0.01

v/s Ratio Perm 0.01 c0.01 0.03

v/c Ratio 0.32 0.13 0.35 0.26 0.67 0.79 0.03 0.44

Uniform Delay, d1 63.0 64.7 63.1 65.0 64.4 8.4 3.2 68.1

Progression Factor 1.00 1.00 1.00 1.00 1.00 0.68 1.07 1.42

Incremental Delay, d2 2.4 0.4 2.8 0.8 6.0 1.2 0.0 3.1

Delay (s) 65.4 65.1 65.9 65.8 70.6 6.9 3.5 100.1

Level of Service E E E E E A A F

Approach Delay (s) 65.2 65.9 8.8

Approach LOS E E A

Intersection Summary

HCM Average Control Delay 10.8 HCM Level of Service B

HCM Volume to Capacity ratio 0.77

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 76.4% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

60: N 165th St & SR 99 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 34 Synchro 7 -  Report

David Evans and Associates, Inc. Page 63

Movement SBT SBR

Lane Configurations

Volume (vph) 1292 20

Ideal Flow (vphpl) 1900 1900

Lane Width 12 12

Total Lost time (s) 5.0 5.0

Lane Util. Factor 0.95 1.00

Frpb, ped/bikes 1.00 0.93

Flpb, ped/bikes 1.00 1.00

Frt 1.00 0.85

Flt Protected 1.00 1.00

Satd. Flow (prot) 3185 1318

Flt Permitted 1.00 1.00

Satd. Flow (perm) 3185 1318

Peak-hour factor, PHF 0.92 0.92

Adj. Flow (vph) 1404 22

RTOR Reduction (vph) 0 6

Lane Group Flow (vph) 1404 16

Confl. Peds. (#/hr) 12

Turn Type Perm

Protected Phases 6

Permitted Phases 6

Actuated Green, G (s) 104.3 104.3

Effective Green, g (s) 104.3 104.3

Actuated g/C Ratio 0.74 0.74

Clearance Time (s) 5.0 5.0

Vehicle Extension (s) 2.0 2.0

Lane Grp Cap (vph) 2373 982

v/s Ratio Prot 0.44

v/s Ratio Perm 0.01

v/c Ratio 0.59 0.02

Uniform Delay, d1 8.1 4.6

Progression Factor 0.78 0.28

Incremental Delay, d2 0.8 0.0

Delay (s) 7.1 1.3

Level of Service A A

Approach Delay (s) 7.8

Approach LOS A

Intersection Summary



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 39 603 20 27 599 14 77 73 62 55 25 65

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 10 11 11 12 10 10 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.98

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 1.00 1.00 0.93 1.00 0.89

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1762 3373 1697 3407 1652 1602 1770 1635

Flt Permitted 0.40 1.00 0.39 1.00 0.69 1.00 0.64 1.00

Satd. Flow (perm) 739 3373 704 3407 1206 1602 1188 1635

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 42 655 22 29 651 15 84 79 67 60 27 71

RTOR Reduction (vph) 0 2 0 0 1 0 0 58 0 0 62 0

Lane Group Flow (vph) 42 675 0 29 665 0 84 88 0 60 36 0

Confl. Peds. (#/hr) 5 9 9 5 9 9

Bus Blockages (#/hr) 0 4 0 0 0 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 6 4 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 50.8 50.8 50.8 50.8 9.2 9.2 9.2 9.2

Effective Green, g (s) 50.8 50.8 50.8 50.8 9.2 9.2 9.2 9.2

Actuated g/C Ratio 0.73 0.73 0.73 0.73 0.13 0.13 0.13 0.13

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 536 2448 511 2473 159 211 156 215

v/s Ratio Prot c0.20 0.20 0.05 0.02

v/s Ratio Perm 0.06 0.04 c0.07 0.05

v/c Ratio 0.08 0.28 0.06 0.27 0.53 0.42 0.38 0.17

Uniform Delay, d1 2.8 3.3 2.7 3.3 28.4 27.9 27.8 27.0

Progression Factor 1.13 1.22 0.80 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.3 0.3 0.1 0.2 3.1 1.3 1.6 0.4

Delay (s) 3.4 4.3 2.3 3.4 31.5 29.3 29.4 27.4

Level of Service A A A A C C C C

Approach Delay (s) 4.2 3.4 30.1 28.1

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 9.3 HCM Level of Service A

HCM Volume to Capacity ratio 0.31

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 52.2% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 10 361 14 56 405 13 79 6 96 21 0 18

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 1.00 0.97 0.99

Flpb, ped/bikes 0.97 1.00 1.00 0.99 1.00 0.99 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85 0.94

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.96 1.00 0.97

Satd. Flow (prot) 1722 1801 1531 1756 1788 1703 1541 1676

Flt Permitted 0.49 1.00 1.00 0.53 1.00 0.71 1.00 0.78

Satd. Flow (perm) 887 1801 1531 978 1788 1267 1541 1348

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 11 392 15 61 440 14 86 7 104 23 0 20

RTOR Reduction (vph) 0 0 4 0 1 0 0 0 92 0 18 0

Lane Group Flow (vph) 11 392 11 61 453 0 0 93 12 0 25 0

Confl. Peds. (#/hr) 24 6 6 24 9 3 3 9

Turn Type Perm Perm Perm Perm Perm Perm

Protected Phases 2 6 4 8

Permitted Phases 2 2 6 4 4 8

Actuated Green, G (s) 51.6 51.6 51.6 51.6 51.6 8.4 8.4 8.4

Effective Green, g (s) 51.6 51.6 51.6 51.6 51.6 8.4 8.4 8.4

Actuated g/C Ratio 0.74 0.74 0.74 0.74 0.74 0.12 0.12 0.12

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 654 1328 1129 721 1318 152 185 162

v/s Ratio Prot 0.22 c0.25

v/s Ratio Perm 0.01 0.01 0.06 c0.07 0.01 0.02

v/c Ratio 0.02 0.30 0.01 0.08 0.34 0.61 0.07 0.16

Uniform Delay, d1 2.4 3.1 2.4 2.6 3.2 29.3 27.3 27.6

Progression Factor 0.77 0.96 0.94 0.82 0.87 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.5 0.0 0.2 0.6 5.0 0.1 0.2

Delay (s) 1.9 3.4 2.3 2.3 3.4 34.3 27.4 27.8

Level of Service A A A A A C C C

Approach Delay (s) 3.3 3.3 30.6 27.8

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 8.8 HCM Level of Service A

HCM Volume to Capacity ratio 0.38

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 49.2% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 62 695 30 22 869 84 45 33 29 74 11 81

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.5 4.5

Lane Util. Factor 1.00 0.95 1.00 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 0.97 1.00 0.92

Flpb, ped/bikes 1.00 1.00 0.99 1.00 0.94 1.00 0.96 1.00

Frt 1.00 0.99 1.00 0.99 1.00 0.93 1.00 0.87

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1588 3044 1577 4332 1493 1467 1529 1299

Flt Permitted 0.25 1.00 0.34 1.00 0.56 1.00 0.71 1.00

Satd. Flow (perm) 416 3044 569 4332 876 1467 1147 1299

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 67 755 33 24 945 91 49 36 32 80 12 88

RTOR Reduction (vph) 0 1 0 0 4 0 0 28 0 0 79 0

Lane Group Flow (vph) 67 787 0 24 1032 0 49 40 0 80 21 0

Confl. Peds. (#/hr) 14 23 23 14 49 24 24 49

Turn Type pm+pt pm+pt Perm Perm

Protected Phases 5 2 1 6 4 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 112.2 106.7 108.6 104.9 14.6 14.6 15.1 15.1

Effective Green, g (s) 112.2 106.7 108.6 104.9 14.6 14.6 15.1 15.1

Actuated g/C Ratio 0.80 0.76 0.78 0.75 0.10 0.10 0.11 0.11

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.5 4.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 379 2320 468 3246 91 153 124 140

v/s Ratio Prot c0.01 c0.26 0.00 0.24 0.03 0.02

v/s Ratio Perm 0.13 0.04 0.06 c0.07

v/c Ratio 0.18 0.34 0.05 0.32 0.54 0.26 0.65 0.15

Uniform Delay, d1 3.0 5.3 3.6 5.8 59.5 57.7 59.9 56.7

Progression Factor 1.44 1.88 0.79 0.42 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.2 0.3 0.0 0.2 6.0 0.9 11.0 0.5

Delay (s) 4.6 10.4 2.9 2.6 65.5 58.7 70.8 57.2

Level of Service A B A A E E E E

Approach Delay (s) 9.9 2.6 61.5 63.2

Approach LOS A A E E

Intersection Summary

HCM Average Control Delay 13.5 HCM Level of Service B

HCM Volume to Capacity ratio 0.36

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 9.5

Intersection Capacity Utilization 59.0% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 0 0 0 21 30 0

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 0 0 23 33 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 55 33 33

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 55 33 33

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 100 100

cM capacity (veh/h) 952 1041 1579

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 0 23 33

Volume Left 0 0 0

Volume Right 0 0 0

cSH 1700 1700 1700

Volume to Capacity 0.00 0.01 0.02

Queue Length 95th (ft) 0 0 0

Control Delay (s) 0.0 0.0 0.0

Lane LOS A

Approach Delay (s) 0.0 0.0 0.0

Approach LOS A

Intersection Summary

Average Delay 0.0

Intersection Capacity Utilization 6.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 131 9 22 215 8 6

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 142 10 24 234 9 7

Pedestrians 2 2 5

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 157 436 154

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 157 436 154

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 98 98 99

cM capacity (veh/h) 1417 565 886

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 152 258 15

Volume Left 0 24 9

Volume Right 10 0 7

cSH 1700 1417 669

Volume to Capacity 0.09 0.02 0.02

Queue Length 95th (ft) 0 1 2

Control Delay (s) 0.0 0.8 10.5

Lane LOS A B

Approach Delay (s) 0.0 0.8 10.5

Approach LOS B

Intersection Summary

Average Delay 0.9

Intersection Capacity Utilization 34.0% ICU Level of Service A

Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 15 3 6 14 15 9

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 16 3 7 15 16 10

Pedestrians 1 1 1

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 59 16 23

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 59 16 23

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 98 100 99

cM capacity (veh/h) 937 1061 1591

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 20 22 26

Volume Left 16 0 16

Volume Right 3 15 0

cSH 956 1700 1591

Volume to Capacity 0.02 0.01 0.01

Queue Length 95th (ft) 2 0 1

Control Delay (s) 8.8 0.0 4.6

Lane LOS A A

Approach Delay (s) 8.8 0.0 4.6

Approach LOS A

Intersection Summary

Average Delay 4.3

Intersection Capacity Utilization 18.3% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 2 142 0 19 230 11 0 3 24 7 3 2

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 154 0 21 250 12 0 3 26 8 3 2

Pedestrians 1 1 4

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None TWLTL

Median storage veh) 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 266 154 455 466 155 489 460 261

vC1, stage 1 conf vol 159 159 301 301

vC2, stage 2 conf vol 296 307 187 159

vCu, unblocked vol 266 154 455 466 155 489 460 261

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s) 6.1 5.5 6.1 5.5

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 99 100 99 97 99 99 100

cM capacity (veh/h) 1294 1426 646 604 890 622 605 774

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total 157 21 262 29 13

Volume Left 2 21 0 0 8

Volume Right 0 0 12 26 2

cSH 1294 1426 1700 845 639

Volume to Capacity 0.00 0.01 0.15 0.03 0.02

Queue Length 95th (ft) 0 1 0 3 2

Control Delay (s) 0.1 7.6 0.0 9.4 10.8

Lane LOS A A A B

Approach Delay (s) 0.1 0.6 9.4 10.8

Approach LOS A B

Intersection Summary

Average Delay 1.2

Intersection Capacity Utilization 26.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 4 198 2 85 343 200 3 12 71 140 20 5

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 0.95 1.00 1.00

Frpb, ped/bikes 1.00 0.98 0.96 1.00

Flpb, ped/bikes 1.00 1.00 1.00 0.98

Frt 1.00 0.95 0.89 1.00

Flt Protected 1.00 0.99 1.00 0.96

Satd. Flow (prot) 3530 3292 1590 1737

Flt Permitted 1.00 0.99 0.99 0.75

Satd. Flow (perm) 3530 3292 1576 1363

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 4 215 2 92 373 217 3 13 77 152 22 5

RTOR Reduction (vph) 0 0 0 0 75 0 0 61 0 0 0 0

Lane Group Flow (vph) 0 221 0 0 607 0 0 32 0 0 179 0

Confl. Peds. (#/hr) 16 13 16 17 30 30

Turn Type Split Split Perm Perm

Protected Phases 2 2 6 6 8 4

Permitted Phases 8 4

Actuated Green, G (s) 25.8 19.1 15.1 15.1

Effective Green, g (s) 25.8 19.1 15.1 15.1

Actuated g/C Ratio 0.34 0.25 0.20 0.20

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1214 838 317 274

v/s Ratio Prot c0.06 c0.18

v/s Ratio Perm 0.02 c0.13

v/c Ratio 0.18 0.72 0.10 0.65

Uniform Delay, d1 17.2 25.5 24.4 27.5

Progression Factor 1.00 0.88 1.00 1.00

Incremental Delay, d2 0.3 3.0 0.1 5.5

Delay (s) 17.5 25.6 24.5 33.0

Level of Service B C C C

Approach Delay (s) 17.5 25.6 24.5 33.0

Approach LOS B C C C

Intersection Summary

HCM Average Control Delay 25.1 HCM Level of Service C

HCM Volume to Capacity ratio 0.47

Actuated Cycle Length (s) 75.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 62.6% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
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Movement NER2

Lane Configurations

Volume (vph) 0

Ideal Flow (vphpl) 1900

Total Lost time (s)

Lane Util. Factor

Frpb, ped/bikes

Flpb, ped/bikes

Frt

Flt Protected

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Peak-hour factor, PHF 0.92

Adj. Flow (vph) 0

RTOR Reduction (vph) 0

Lane Group Flow (vph) 0

Confl. Peds. (#/hr)

Turn Type Free

Protected Phases

Permitted Phases Free

Actuated Green, G (s)

Effective Green, g (s)

Actuated g/C Ratio

Clearance Time (s)

Vehicle Extension (s)

Lane Grp Cap (vph)

v/s Ratio Prot

v/s Ratio Perm

v/c Ratio

Uniform Delay, d1

Progression Factor

Incremental Delay, d2

Delay (s)

Level of Service

Approach Delay (s)

Approach LOS

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 22 415 0 0 605 80 0 0 0 64 0 34

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 0.95 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 0.98 0.95

Flt Protected 1.00 1.00 0.97

Satd. Flow (prot) 3530 3467 1720

Flt Permitted 1.00 1.00 0.80

Satd. Flow (perm) 3530 3467 1425

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 24 451 0 0 658 87 0 0 0 70 0 37

RTOR Reduction (vph) 0 0 0 0 4 0 0 0 0 0 14 0

Lane Group Flow (vph) 0 475 0 0 741 0 0 0 0 0 93 0

Confl. Peds. (#/hr) 1 1

Turn Type Split Split Perm Perm

Protected Phases 2 2 6 6 8 4

Permitted Phases 8 4

Actuated Green, G (s) 25.8 94.2 15.0

Effective Green, g (s) 25.8 94.2 15.0

Actuated g/C Ratio 0.17 0.63 0.10

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0

Lane Grp Cap (vph) 607 2177 143

v/s Ratio Prot c0.13 c0.21

v/s Ratio Perm c0.06

v/c Ratio 0.78 0.34 0.65

Uniform Delay, d1 59.4 13.2 65.0

Progression Factor 0.90 0.27 1.00

Incremental Delay, d2 6.4 0.4 9.7

Delay (s) 59.9 4.0 74.6

Level of Service E A E

Approach Delay (s) 59.9 4.0 0.0 74.6

Approach LOS E A A E

Intersection Summary

HCM Average Control Delay 29.7 HCM Level of Service C

HCM Volume to Capacity ratio 0.46

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 41.8% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 2 437 39 23 639 5 56 1 28 4 0 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 0.95 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.99 1.00 0.96 0.97

Flt Protected 1.00 1.00 0.97 0.96

Satd. Flow (prot) 3483 3528 1716 1736

Flt Permitted 1.00 1.00 0.80 0.86

Satd. Flow (perm) 3483 3528 1414 1558

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 2 475 42 25 695 5 61 1 30 4 0 1

RTOR Reduction (vph) 0 5 0 0 0 0 0 13 0 0 1 0

Lane Group Flow (vph) 0 514 0 0 725 0 0 79 0 0 4 0

Confl. Peds. (#/hr) 6 6 6 6 3 3

Turn Type Split Split Perm Perm

Protected Phases 2 2 6 6 8 4

Permitted Phases 8 4

Actuated Green, G (s) 27.8 93.6 13.6 13.6

Effective Green, g (s) 27.8 93.6 13.6 13.6

Actuated g/C Ratio 0.19 0.62 0.09 0.09

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 646 2201 128 141

v/s Ratio Prot c0.15 c0.21

v/s Ratio Perm c0.06 0.00

v/c Ratio 0.80 0.33 0.62 0.03

Uniform Delay, d1 58.4 13.3 65.7 62.2

Progression Factor 0.05 1.31 1.00 1.00

Incremental Delay, d2 6.1 0.4 8.6 0.1

Delay (s) 9.2 17.9 74.3 62.3

Level of Service A B E E

Approach Delay (s) 9.2 17.9 74.3 62.3

Approach LOS A B E E

Intersection Summary

HCM Average Control Delay 18.6 HCM Level of Service B

HCM Volume to Capacity ratio 0.45

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 48.3% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 0 61 706 7 0 515

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 66 767 8 0 560

Pedestrians 2 1

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1289

pX, platoon unblocked 0.94 0.94 0.94

vC, conflicting volume 1053 390 777

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 939 237 647

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 91 100

cM capacity (veh/h) 248 720 882

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2

Volume Total 66 512 263 280 280

Volume Left 0 0 0 0 0

Volume Right 66 0 8 0 0

cSH 720 1700 1700 1700 1700

Volume to Capacity 0.09 0.30 0.15 0.16 0.16

Queue Length 95th (ft) 8 0 0 0 0

Control Delay (s) 10.5 0.0 0.0 0.0 0.0

Lane LOS B

Approach Delay (s) 10.5 0.0 0.0

Approach LOS B

Intersection Summary

Average Delay 0.5

Intersection Capacity Utilization 30.6% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

8: N Richmond Beach Rd & 8th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 35 Synchro 7 -  Report
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Movement EBL EBT EBR EBR2 WBL2 WBL WBT WBR NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 72 375 23 1 29 53 593 206 6 86 176 19

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 12 12 12 11 11 10 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.96 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1702 3497 1711 3132 1711 1771

Flt Permitted 0.32 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 578 3497 1711 3132 1711 1771

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 78 408 25 1 32 58 645 224 7 93 191 21

RTOR Reduction (vph) 0 0 0 0 0 0 19 0 0 0 3 0

Lane Group Flow (vph) 78 434 0 0 0 90 850 0 0 100 209 0

Confl. Peds. (#/hr) 4 6 2 6 2 2 2

Confl. Bikes (#/hr) 3 2

Bus Blockages (#/hr) 0 0 0 0 0 0 4 0 0 0 0 0

Turn Type Perm Prot Prot Split Split

Protected Phases 2 1 1 6 4 4 4

Permitted Phases 2

Actuated Green, G (s) 65.6 65.6 12.2 82.8 22.5 22.5

Effective Green, g (s) 65.6 65.6 12.2 82.8 22.5 22.5

Actuated g/C Ratio 0.44 0.44 0.08 0.55 0.15 0.15

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.5 2.0 2.0 2.5 2.5

Lane Grp Cap (vph) 253 1529 139 1729 257 266

v/s Ratio Prot 0.12 c0.05 c0.27 0.06 c0.12

v/s Ratio Perm 0.13

v/c Ratio 0.31 0.28 0.65 0.49 0.39 0.79

Uniform Delay, d1 27.4 27.1 66.8 20.7 57.5 61.4

Progression Factor 0.21 0.16 1.02 0.69 1.00 1.00

Incremental Delay, d2 2.9 0.4 3.2 0.4 0.7 13.8

Delay (s) 8.7 4.7 71.5 14.7 58.3 75.2

Level of Service A A E B E E

Approach Delay (s) 5.3 20.0 69.8

Approach LOS A C E

Intersection Summary

HCM Average Control Delay 30.4 HCM Level of Service C

HCM Volume to Capacity ratio 0.59

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 68.4% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

8: N Richmond Beach Rd & 8th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 35 Synchro 7 -  Report

David Evans and Associates, Inc. Page 10

Movement SBL SBT SBR SBR2 NEL2 NEL NER NER2

Lane Configurations

Volume (vph) 33 72 19 32 2 25 21 9

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 0.95

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 0.94 0.93

Flt Protected 0.95 1.00 0.98

Satd. Flow (prot) 1711 1649 1598

Flt Permitted 0.95 1.00 0.98

Satd. Flow (perm) 1711 1649 1598

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 36 78 21 35 2 27 23 10

RTOR Reduction (vph) 0 9 0 0 0 0 0 0

Lane Group Flow (vph) 36 125 0 0 0 62 0 0

Confl. Peds. (#/hr) 4 2 2 2 4 4 6

Confl. Bikes (#/hr) 3 3

Bus Blockages (#/hr) 0 2 0 0 0 0 0 0

Turn Type Split Split

Protected Phases 7 7 3 3

Permitted Phases

Actuated Green, G (s) 15.7 15.7 9.0

Effective Green, g (s) 15.7 15.7 9.0

Actuated g/C Ratio 0.10 0.10 0.06

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0

Lane Grp Cap (vph) 179 173 96

v/s Ratio Prot 0.02 c0.08 c0.04

v/s Ratio Perm

v/c Ratio 0.20 0.72 0.65

Uniform Delay, d1 61.4 65.0 68.9

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 0.2 11.9 10.6

Delay (s) 61.6 76.9 79.6

Level of Service E E E

Approach Delay (s) 73.7 79.6

Approach LOS E E

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 51 501 23 31 886 151 12 37 26 63 30 78

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 11 11 10 10 11 10 10 10

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 0.98

Flpb, ped/bikes 1.00 1.00 0.99 1.00 0.99 1.00

Frt 0.99 0.98 1.00 0.94 1.00 0.89

Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 3355 3298 1638 1619 1643 1527

Flt Permitted 1.00 1.00 0.68 1.00 0.71 1.00

Satd. Flow (perm) 3355 3298 1174 1619 1233 1527

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 55 545 25 34 963 164 13 40 28 68 33 85

RTOR Reduction (vph) 0 3 0 0 18 0 0 24 0 0 0 0

Lane Group Flow (vph) 0 622 0 0 1143 0 13 44 0 68 118 0

Confl. Peds. (#/hr) 8 2 2 8 7 4 4 7

Confl. Bikes (#/hr) 2

Bus Blockages (#/hr) 0 4 0 0 4 0 0 0 0 0 0 0

Turn Type Split Split Perm Perm

Protected Phases 2 2 6 6 4 4

Permitted Phases 4 4

Actuated Green, G (s) 23.2 27.0 9.8 9.8 9.8 9.8

Effective Green, g (s) 23.2 27.0 9.8 9.8 9.8 9.8

Actuated g/C Ratio 0.31 0.36 0.13 0.13 0.13 0.13

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1038 1187 153 212 161 200

v/s Ratio Prot c0.19 c0.35 0.03 c0.08

v/s Ratio Perm 0.01 0.06

v/c Ratio 0.60 0.96 0.08 0.21 0.42 0.59

Uniform Delay, d1 22.0 23.5 28.7 29.1 30.0 30.7

Progression Factor 0.91 0.98 1.00 1.00 1.00 1.00

Incremental Delay, d2 2.5 17.1 0.2 0.5 1.8 4.4

Delay (s) 22.5 40.1 28.9 29.6 31.8 35.1

Level of Service C D C C C D

Approach Delay (s) 22.5 40.1 29.5 33.9

Approach LOS C D C C

Intersection Summary

HCM Average Control Delay 33.7 HCM Level of Service C

HCM Volume to Capacity ratio 0.76

Actuated Cycle Length (s) 75.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 69.7% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 444 147 97 765 318 91

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 11 11 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 1.00 0.95 0.97

Frpb, ped/bikes 0.99 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.96 1.00 1.00 0.97

Flt Protected 1.00 0.95 1.00 0.96

Satd. Flow (prot) 3265 1770 3421 3343

Flt Permitted 1.00 0.95 1.00 0.96

Satd. Flow (perm) 3265 1770 3421 3343

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 483 160 105 832 346 99

RTOR Reduction (vph) 32 0 0 0 43 0

Lane Group Flow (vph) 611 0 105 832 402 0

Confl. Peds. (#/hr) 6 6

Confl. Bikes (#/hr) 1 3

Turn Type Prot

Protected Phases 2 1 6 4

Permitted Phases

Actuated Green, G (s) 38.9 7.8 51.7 13.3

Effective Green, g (s) 38.9 7.8 51.7 13.3

Actuated g/C Ratio 0.52 0.10 0.69 0.18

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1693 184 2358 593

v/s Ratio Prot 0.19 c0.06 c0.24 c0.12

v/s Ratio Perm

v/c Ratio 0.36 0.57 0.35 0.68

Uniform Delay, d1 10.7 32.0 4.8 28.8

Progression Factor 0.06 0.78 1.67 1.00

Incremental Delay, d2 0.5 2.4 0.4 2.4

Delay (s) 1.1 27.4 8.3 31.3

Level of Service A C A C

Approach Delay (s) 1.1 10.5 31.3

Approach LOS A B C

Intersection Summary

HCM Average Control Delay 12.1 HCM Level of Service B

HCM Volume to Capacity ratio 0.43

Actuated Cycle Length (s) 75.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 46.9% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 43 456 49 18 605 39 213 226 40 75 99 36

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 12 11 11 11 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 1.00 0.98 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1711 3360 1770 3357 1711 1756 1711 1729

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1711 3360 1770 3357 1711 1756 1711 1729

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 47 496 53 20 658 42 232 246 43 82 108 39

RTOR Reduction (vph) 0 4 0 0 2 0 0 5 0 0 0 0

Lane Group Flow (vph) 47 545 0 20 698 0 232 284 0 82 147 0

Confl. Peds. (#/hr) 2 4 4 2 1 1

Confl. Bikes (#/hr) 3 1

Bus Blockages (#/hr) 0 0 0 0 4 0 0 0 0 0 0 0

Turn Type Prot Prot Split Split

Protected Phases 1 6 5 2 3 3 4 4

Permitted Phases

Actuated Green, G (s) 7.8 80.5 3.6 76.3 28.8 28.8 17.1 17.1

Effective Green, g (s) 7.8 80.5 3.6 76.3 28.8 28.8 17.1 17.1

Actuated g/C Ratio 0.05 0.54 0.02 0.51 0.19 0.19 0.11 0.11

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.0 2.5 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 89 1803 42 1708 329 337 195 197

v/s Ratio Prot c0.03 c0.16 0.01 c0.21 0.14 c0.16 0.05 c0.09

v/s Ratio Perm

v/c Ratio 0.53 0.30 0.48 0.41 0.71 0.84 0.42 0.75

Uniform Delay, d1 69.3 19.2 72.3 22.9 56.6 58.4 61.8 64.3

Progression Factor 1.16 0.81 0.84 0.92 0.67 0.67 1.00 1.00

Incremental Delay, d2 4.0 0.4 6.0 0.7 5.4 16.2 0.5 12.6

Delay (s) 84.2 15.9 66.7 21.8 43.2 55.5 62.4 76.9

Level of Service F B E C D E E E

Approach Delay (s) 21.3 23.0 50.0 71.7

Approach LOS C C D E

Intersection Summary

HCM Average Control Delay 34.7 HCM Level of Service C

HCM Volume to Capacity ratio 0.58

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 25.0

Intersection Capacity Utilization 58.0% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 11 2 0 71 4 15 1 379 72 17 170 2

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 12 2 0 77 4 16 1 412 78 18 185 2

Pedestrians 2 1 1 1

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 0 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 698 718 189 679 680 453 189 491

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 698 718 189 679 680 453 189 491

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 96 99 100 78 99 97 100 98

cM capacity (veh/h) 336 347 851 357 365 606 1383 1071

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 14 98 491 205

Volume Left 12 77 1 18

Volume Right 0 16 78 2

cSH 338 384 1383 1071

Volume to Capacity 0.04 0.25 0.00 0.02

Queue Length 95th (ft) 3 25 0 1

Control Delay (s) 16.1 17.5 0.0 0.9

Lane LOS C C A A

Approach Delay (s) 16.1 17.5 0.0 0.9

Approach LOS C C

Intersection Summary

Average Delay 2.6

Intersection Capacity Utilization 36.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 5 63 103 449 337 7

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 5 68 112 488 366 8

Pedestrians 2 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1086 372 376

vC1, stage 1 conf vol 372

vC2, stage 2 conf vol 714

vCu, unblocked vol 1086 372 376

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s) 5.4

tF (s) 3.5 3.3 2.2

p0 queue free % 99 90 91

cM capacity (veh/h) 400 673 1181

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 74 600 374

Volume Left 5 112 0

Volume Right 68 0 8

cSH 641 1181 1700

Volume to Capacity 0.12 0.09 0.22

Queue Length 95th (ft) 10 8 0

Control Delay (s) 11.4 2.5 0.0

Lane LOS B A

Approach Delay (s) 11.4 2.5 0.0

Approach LOS B

Intersection Summary

Average Delay 2.2

Intersection Capacity Utilization 61.7% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 2 326 69 82 370 37 159 16 33 14 3 6

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 354 75 89 402 40 173 17 36 15 3 7

Pedestrians 1 1 2

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 444 430 986 1020 394 1007 1037 424

vC1, stage 1 conf vol 397 397 603 603

vC2, stage 2 conf vol 589 623 404 435

vCu, unblocked vol 444 430 986 1020 394 1007 1037 424

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s) 6.1 5.5 6.1 5.5

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 92 56 96 95 96 99 99

cM capacity (veh/h) 1114 1128 396 390 654 362 373 629

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 2 429 89 442 226 25

Volume Left 2 0 89 0 173 15

Volume Right 0 75 0 40 36 7

cSH 1114 1700 1128 1700 422 409

Volume to Capacity 0.00 0.25 0.08 0.26 0.54 0.06

Queue Length 95th (ft) 0 0 6 0 77 5

Control Delay (s) 8.2 0.0 8.5 0.0 23.0 14.4

Lane LOS A A C B

Approach Delay (s) 0.0 1.4 23.0 14.4

Approach LOS C B

Intersection Summary

Average Delay 5.2

Intersection Capacity Utilization 51.2% ICU Level of Service A

Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 361 48 125 504 116 309

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 392 52 136 548 126 336

Pedestrians 2 6

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 1

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 1257

pX, platoon unblocked 0.86

vC, conflicting volume 451 1246 424

vC1, stage 1 conf vol 424

vC2, stage 2 conf vol 822

vCu, unblocked vol 451 1205 424

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s) 5.4

tF (s) 2.2 3.5 3.3

p0 queue free % 88 62 46

cM capacity (veh/h) 1104 334 627

Direction, Lane # EB 1 WB 1 WB 2 NB 1

Volume Total 445 136 548 462

Volume Left 0 136 0 126

Volume Right 52 0 0 336

cSH 1700 1104 1700 506

Volume to Capacity 0.26 0.12 0.32 0.91

Queue Length 95th (ft) 0 10 0 268

Control Delay (s) 0.0 8.7 0.0 50.1

Lane LOS A F

Approach Delay (s) 0.0 1.7 50.1

Approach LOS F

Intersection Summary

Average Delay 15.3

Intersection Capacity Utilization 64.4% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 8 30 52 246 78 13

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 9 33 57 267 85 14

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 325 241 191

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 325 241 191

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 99 89 98

cM capacity (veh/h) 1234 741 850

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 41 324 99

Volume Left 9 0 85

Volume Right 0 267 14

cSH 1234 1700 755

Volume to Capacity 0.01 0.19 0.13

Queue Length 95th (ft) 1 0 11

Control Delay (s) 1.7 0.0 10.5

Lane LOS A B

Approach Delay (s) 1.7 0.0 10.5

Approach LOS B

Intersection Summary

Average Delay 2.4

Intersection Capacity Utilization 29.8% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 26 37 87 346 199 19

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 28 40 95 376 216 21

Pedestrians 4

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 796 227 216

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 796 227 216

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 91 95 93

cM capacity (veh/h) 330 813 1353

Direction, Lane # EB 1 EB 2 NB 1 SB 1

Volume Total 28 40 471 237

Volume Left 28 0 95 0

Volume Right 0 40 0 21

cSH 330 813 1353 1700

Volume to Capacity 0.09 0.05 0.07 0.14

Queue Length 95th (ft) 7 4 6 0

Control Delay (s) 16.9 9.7 2.1 0.0

Lane LOS C A A

Approach Delay (s) 12.7 2.1 0.0

Approach LOS B

Intersection Summary

Average Delay 2.4

Intersection Capacity Utilization 48.0% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 1 0 155 2 210 0 258 139 54 128 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 11 12 12 12 12 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 0.98 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 0.85 1.00

Flt Protected 1.00 0.95 1.00 1.00 1.00 0.99

Satd. Flow (prot) 1863 1707 1543 1863 1547 1831

Flt Permitted 1.00 0.76 1.00 1.00 1.00 0.57

Satd. Flow (perm) 1863 1360 1543 1863 1547 1067

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 1 0 168 2 228 0 280 151 59 139 1

RTOR Reduction (vph) 0 0 0 0 79 0 0 0 119 0 0 0

Lane Group Flow (vph) 0 1 0 168 151 0 0 280 32 0 199 0

Confl. Peds. (#/hr) 3 1 1 3 6 7 7 6

Confl. Bikes (#/hr) 1 1

Turn Type Perm Perm Perm Perm Perm

Protected Phases 2 2 5 5

Permitted Phases 2 2 5 5 5

Actuated Green, G (s) 48.9 48.9 48.9 16.1 16.1 16.1

Effective Green, g (s) 48.9 48.9 48.9 16.1 16.1 16.1

Actuated g/C Ratio 0.65 0.65 0.65 0.21 0.21 0.21

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1215 887 1006 400 332 229

v/s Ratio Prot 0.00 0.10 0.15

v/s Ratio Perm c0.12 0.02 c0.19

v/c Ratio 0.00 0.19 0.15 0.70 0.10 0.87

Uniform Delay, d1 4.5 5.2 5.0 27.2 23.6 28.4

Progression Factor 1.00 0.39 2.09 1.00 1.00 1.08

Incremental Delay, d2 0.0 0.4 0.3 4.3 0.0 25.7

Delay (s) 4.5 2.5 10.8 31.5 23.7 56.5

Level of Service A A B C C E

Approach Delay (s) 4.5 7.3 28.8 56.5

Approach LOS A A C E

Intersection Summary

HCM Average Control Delay 25.8 HCM Level of Service C

HCM Volume to Capacity ratio 0.36

Actuated Cycle Length (s) 75.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 51.8% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 64 721 59 149 862 307 74 321 223 155 197 27

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 11 12 11 12 11 10 11 12 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 0.91 0.91

Frpb, ped/bikes 1.00 1.00 1.00 0.98 1.00 1.00 0.96 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.96 1.00 1.00 0.85 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 0.99

Satd. Flow (prot) 1770 3372 1770 3209 1711 1739 1470 1610 3198

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 0.99

Satd. Flow (perm) 1770 3372 1770 3209 1711 1739 1470 1610 3198

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 70 784 64 162 937 334 80 349 242 168 214 29

RTOR Reduction (vph) 0 4 0 0 22 0 0 0 154 0 6 0

Lane Group Flow (vph) 70 844 0 162 1249 0 80 349 88 134 271 0

Confl. Peds. (#/hr) 21 14 14 21 6 13 13 6

Turn Type Prot Prot Split Perm Split

Protected Phases 5 2 1 6 4 4 3 3

Permitted Phases 4

Actuated Green, G (s) 9.0 62.0 17.7 70.7 33.0 33.0 33.0 17.3 17.3

Effective Green, g (s) 9.0 62.0 17.7 70.7 33.0 33.0 33.0 17.3 17.3

Actuated g/C Ratio 0.06 0.41 0.12 0.47 0.22 0.22 0.22 0.12 0.12

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 106 1394 209 1513 376 383 323 186 369

v/s Ratio Prot 0.04 c0.25 0.09 c0.39 0.05 c0.20 0.08 c0.08

v/s Ratio Perm 0.06

v/c Ratio 0.66 0.61 0.78 0.83 0.21 0.91 0.27 0.72 0.73

Uniform Delay, d1 69.0 34.4 64.2 34.3 47.9 57.1 48.6 64.0 64.1

Progression Factor 0.68 0.47 1.10 0.38 1.00 1.00 1.00 0.91 0.91

Incremental Delay, d2 11.0 1.9 1.5 0.5 0.1 24.9 0.2 10.3 6.0

Delay (s) 57.8 18.2 72.1 13.4 48.0 82.0 48.7 68.8 64.2

Level of Service E B E B D F D E E

Approach Delay (s) 21.2 20.1 65.9 65.7

Approach LOS C C E E

Intersection Summary

HCM Average Control Delay 34.8 HCM Level of Service C

HCM Volume to Capacity ratio 0.80

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 81.5% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 56 29 17 13 28 11 25 460 6 7 245 20

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 61 32 18 14 30 12 27 500 7 8 266 22

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 111 57 534 296

Volume Left (vph) 61 14 27 8

Volume Right (vph) 18 12 7 22

Hadj (s) 0.04 -0.04 0.04 0.00

Departure Headway (s) 6.1 6.2 4.9 5.1

Degree Utilization, x 0.19 0.10 0.72 0.42

Capacity (veh/h) 522 504 718 669

Control Delay (s) 10.5 9.8 19.6 11.8

Approach Delay (s) 10.5 9.8 19.6 11.8

Approach LOS B A C B

Intersection Summary

Delay 15.7

HCM Level of Service C

Intersection Capacity Utilization 54.3% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 37 203 272 272 93 23

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 40 221 296 296 101 25

Pedestrians 1 12

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1014 115 127

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1014 115 127

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 81 76 80

cM capacity (veh/h) 209 937 1458

Direction, Lane # EB 1 EB 2 NB 1 SB 1

Volume Total 40 221 591 126

Volume Left 40 0 296 0

Volume Right 0 221 0 25

cSH 209 937 1458 1700

Volume to Capacity 0.19 0.24 0.20 0.07

Queue Length 95th (ft) 17 23 19 0

Control Delay (s) 26.3 10.0 5.0 0.0

Lane LOS D B A

Approach Delay (s) 12.5 5.0 0.0

Approach LOS B

Intersection Summary

Average Delay 6.4

Intersection Capacity Utilization 46.0% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 24 36 3 20 38 166 8 353 31 152 141 16

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 26 39 3 22 41 180 9 384 34 165 153 17

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 68 63 180 426 336

Volume Left (vph) 26 22 0 9 165

Volume Right (vph) 3 0 180 34 17

Hadj (s) 0.08 0.21 -0.67 -0.01 0.10

Departure Headway (s) 6.8 6.9 6.0 5.4 5.6

Degree Utilization, x 0.13 0.12 0.30 0.64 0.53

Capacity (veh/h) 439 470 538 638 607

Control Delay (s) 10.7 9.7 10.4 17.5 14.7

Approach Delay (s) 10.7 10.2 17.5 14.7

Approach LOS B B C B

Intersection Summary

Delay 14.5

HCM Level of Service B

Intersection Capacity Utilization 58.2% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 19 161 2 22 142 62 9 447 53 53 230 15

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 11 11 11 12 11 11 12 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.98 1.00 1.00

Flpb, ped/bikes 0.99 1.00 0.96 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.95 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1754 1858 1649 1702 1767 1801 1507 1767 1782

Flt Permitted 0.45 1.00 0.56 1.00 0.60 1.00 1.00 0.45 1.00

Satd. Flow (perm) 836 1858 977 1702 1107 1801 1507 841 1782

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 21 175 2 24 154 67 10 486 58 58 250 16

RTOR Reduction (vph) 0 1 0 0 25 0 0 0 18 0 2 0

Lane Group Flow (vph) 21 176 0 24 196 0 10 486 40 58 264 0

Confl. Peds. (#/hr) 6 22 22 6 1 2 2 1

Confl. Bikes (#/hr) 2 2

Turn Type Perm Perm Perm Perm Perm

Protected Phases 4 4 2 2

Permitted Phases 4 4 2 2 2

Actuated Green, G (s) 13.4 13.4 13.4 13.4 51.6 51.6 51.6 51.6 51.6

Effective Green, g (s) 13.4 13.4 13.4 13.4 51.6 51.6 51.6 51.6 51.6

Actuated g/C Ratio 0.18 0.18 0.18 0.18 0.69 0.69 0.69 0.69 0.69

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 149 332 175 304 762 1239 1037 579 1226

v/s Ratio Prot 0.09 c0.12 c0.27 0.15

v/s Ratio Perm 0.03 0.02 0.01 0.03 0.07

v/c Ratio 0.14 0.53 0.14 0.65 0.01 0.39 0.04 0.10 0.22

Uniform Delay, d1 26.0 27.9 25.9 28.6 3.7 5.0 3.7 3.9 4.3

Progression Factor 1.00 1.00 1.30 1.19 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.2 0.8 0.1 3.3 0.0 0.9 0.1 0.3 0.4

Delay (s) 26.1 28.8 33.8 37.4 3.7 5.9 3.8 4.3 4.7

Level of Service C C C D A A A A A

Approach Delay (s) 28.5 37.0 5.7 4.6

Approach LOS C D A A

Intersection Summary

HCM Average Control Delay 14.6 HCM Level of Service B

HCM Volume to Capacity ratio 0.44

Actuated Cycle Length (s) 75.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 58.5% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 1 232 35 153 181 36 40 16 652 24 298 69

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00 1.00 0.95 0.95 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.86 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 1676 1399 1513 1586 1393 1589 1365 1354 1593 3185 1392

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.54 1.00 1.00 0.45 1.00 1.00

Satd. Flow (perm) 1593 1676 1399 1513 1586 1393 905 1365 1354 748 3185 1392

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 1 252 38 166 197 39 43 17 709 26 324 75

RTOR Reduction (vph) 0 0 14 0 0 0 0 158 165 0 0 34

Lane Group Flow (vph) 1 252 24 149 214 39 43 206 197 26 324 41

Confl. Peds. (#/hr) 5 3 3 5 1 1

Turn Type Split Perm Split Free Perm Prot Perm Perm

Protected Phases 8 8 7 7 2 2 6

Permitted Phases 8 Free 2 6 6

Actuated Green, G (s) 28.6 28.6 28.6 24.8 24.8 150.0 81.6 81.6 81.6 81.6 81.6 81.6

Effective Green, g (s) 28.6 28.6 28.6 24.8 24.8 150.0 81.6 81.6 81.6 81.6 81.6 81.6

Actuated g/C Ratio 0.19 0.19 0.19 0.17 0.17 1.00 0.54 0.54 0.54 0.54 0.54 0.54

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.5 3.5 3.5 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 304 320 267 250 262 1393 492 743 737 407 1733 757

v/s Ratio Prot 0.00 c0.15 0.10 c0.13 c0.15 0.15 0.10

v/s Ratio Perm 0.02 0.03 0.05 0.03 0.03

v/c Ratio 0.00 0.79 0.09 0.60 0.82 0.03 0.09 0.28 0.27 0.06 0.19 0.05

Uniform Delay, d1 49.2 57.8 50.0 58.0 60.4 0.0 16.4 18.4 18.2 16.2 17.4 16.1

Progression Factor 1.00 1.00 1.00 0.34 0.36 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 12.4 0.2 2.2 14.9 0.0 0.4 0.9 0.9 0.3 0.2 0.1

Delay (s) 49.2 70.2 50.2 22.1 36.6 0.0 16.7 19.3 19.1 16.5 17.6 16.2

Level of Service D E D C D A B B B B B B

Approach Delay (s) 67.5 27.7 19.1 17.3

Approach LOS E C B B

Intersection Summary

HCM Average Control Delay 28.0 HCM Level of Service C

HCM Volume to Capacity ratio 0.48

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 63.7% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 354 127 5 229 97 89 6 974 200 130 613 201

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.98 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.97 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1769 1851 1755 1863 1559 1769 3432 1770 3388

Flt Permitted 0.56 1.00 0.67 1.00 1.00 0.29 1.00 0.11 1.00

Satd. Flow (perm) 1038 1851 1230 1863 1559 540 3432 212 3388

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 385 138 5 249 105 97 7 1059 217 141 666 218

RTOR Reduction (vph) 0 2 0 0 0 85 0 22 0 0 36 0

Lane Group Flow (vph) 385 141 0 249 105 12 7 1254 0 141 848 0

Confl. Peds. (#/hr) 1 11 11 1 2 12 12 2

Confl. Bikes (#/hr) 2 1 1

Turn Type pm+pt pm+pt Perm pm+pt pm+pt

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 8 2 6

Actuated Green, G (s) 23.0 11.8 18.6 9.6 9.6 32.1 31.1 42.2 37.2

Effective Green, g (s) 23.0 11.8 18.6 9.6 9.6 32.1 31.1 42.2 37.2

Actuated g/C Ratio 0.31 0.16 0.25 0.13 0.13 0.43 0.41 0.56 0.50

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 427 291 368 238 200 248 1423 267 1680

v/s Ratio Prot c0.13 0.08 0.08 0.06 0.00 c0.37 c0.05 0.25

v/s Ratio Perm c0.14 0.09 0.01 0.01 0.25

v/c Ratio 0.90 0.49 0.68 0.44 0.06 0.03 0.88 0.53 0.50

Uniform Delay, d1 23.7 28.8 24.7 30.2 28.7 12.4 20.2 13.3 12.7

Progression Factor 1.00 1.00 0.93 0.73 2.10 1.00 1.00 1.00 1.00

Incremental Delay, d2 21.8 1.3 3.5 0.9 0.1 0.0 8.1 1.9 1.1

Delay (s) 45.5 30.1 26.4 23.0 60.5 12.4 28.4 15.2 13.8

Level of Service D C C C E B C B B

Approach Delay (s) 41.3 33.0 28.3 14.0

Approach LOS D C C B

Intersection Summary

HCM Average Control Delay 26.6 HCM Level of Service C

HCM Volume to Capacity ratio 0.88

Actuated Cycle Length (s) 75.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 79.0% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 354 803 110 5 756 295 331 487 488 25 39 88

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.1 5.5 5.5 5.5 5.1 5.1 5.5 5.1 5.1 5.5

Lane Util. Factor 1.00 0.95 1.00 0.95 0.91 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.96 0.99 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 0.96 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 1.00 0.95 0.99 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3539 1519 3370 1610 3370 1583 1770 1863 1583

Flt Permitted 0.08 1.00 1.00 0.95 0.95 0.99 1.00 0.95 1.00 1.00

Satd. Flow (perm) 151 3539 1519 3207 1610 3370 1583 1770 1863 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 385 873 120 5 822 321 360 529 530 27 42 96

RTOR Reduction (vph) 0 0 31 0 29 0 0 0 191 0 0 57

Lane Group Flow (vph) 385 873 89 0 1119 0 288 601 339 27 42 39

Confl. Peds. (#/hr) 6 8 8 6

Confl. Bikes (#/hr) 1

Turn Type pm+pt Perm Perm Split custom Split custom

Protected Phases 5 2 6 4 4 3 3

Permitted Phases 2 2 6 2 6

Actuated Green, G (s) 87.4 87.4 87.4 55.5 29.3 29.3 87.4 4.4 4.4 55.5

Effective Green, g (s) 87.4 87.4 87.4 55.5 29.3 29.3 87.4 4.4 4.4 55.5

Actuated g/C Ratio 0.64 0.64 0.64 0.41 0.21 0.21 0.64 0.03 0.03 0.41

Clearance Time (s) 5.1 5.5 5.5 5.5 5.1 5.1 5.5 5.1 5.1 5.5

Vehicle Extension (s) 3.0 3.5 3.5 3.5 3.0 3.0 3.5 3.0 3.0 3.5

Lane Grp Cap (vph) 414 2261 970 1301 345 722 1011 57 60 642

v/s Ratio Prot c0.18 0.25 c0.18 0.18 0.02 c0.02

v/s Ratio Perm c0.41 0.06 0.35 0.21 0.02

v/c Ratio 0.93 0.39 0.09 0.86 0.83 0.83 0.33 0.47 0.70 0.06

Uniform Delay, d1 41.4 11.8 9.5 37.1 51.4 51.4 11.3 65.1 65.5 24.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 27.1 0.1 0.0 6.2 15.8 8.1 0.2 6.1 30.0 0.0

Delay (s) 68.5 12.0 9.5 43.3 67.3 59.5 11.6 71.2 95.6 24.8

Level of Service E B A D E E B E F C

Approach Delay (s) 27.6 43.3 43.2 50.4

Approach LOS C D D D

Intersection Summary

HCM Average Control Delay 38.3 HCM Level of Service D

HCM Volume to Capacity ratio 0.88

Actuated Cycle Length (s) 136.8 Sum of lost time (s) 15.3

Intersection Capacity Utilization 87.0% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Sign Control Stop Stop Stop

Volume (vph) 3 39 56 43 30 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 3 42 61 47 33 1

Direction, Lane # EB 1 NB 1 SB 1

Volume Total (vph) 46 108 34

Volume Left (vph) 3 61 0

Volume Right (vph) 42 0 1

Hadj (s) -0.51 0.15 0.01

Departure Headway (s) 3.7 4.2 4.1

Degree Utilization, x 0.05 0.12 0.04

Capacity (veh/h) 933 843 858

Control Delay (s) 6.9 7.8 7.3

Approach Delay (s) 6.9 7.8 7.3

Approach LOS A A A

Intersection Summary

Delay 7.5

HCM Level of Service A

Intersection Capacity Utilization 22.0% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 4 2 1 1 5 48 1 28 0 46 46 10

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 4 2 1 1 5 52 1 30 0 50 50 11

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 8 59 32 111

Volume Left (vph) 4 1 1 50

Volume Right (vph) 1 52 0 11

Hadj (s) 0.06 -0.50 0.04 0.07

Departure Headway (s) 4.3 3.7 4.2 4.1

Degree Utilization, x 0.01 0.06 0.04 0.13

Capacity (veh/h) 797 928 832 854

Control Delay (s) 7.4 7.0 7.3 7.7

Approach Delay (s) 7.4 7.0 7.3 7.7

Approach LOS A A A A

Intersection Summary

Delay 7.4

HCM Level of Service A

Intersection Capacity Utilization 23.8% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 0 2 8 0 40 1 93 10 25 63 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 0 2 9 0 43 1 101 11 27 68 0

Pedestrians 1 1

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 276 237 69 235 232 108 68 112

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 276 237 69 235 232 108 68 112

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 100 100 99 100 95 100 98

cM capacity (veh/h) 635 651 993 707 656 946 1533 1478

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 3 52 113 96

Volume Left 1 9 1 27

Volume Right 2 43 11 0

cSH 836 895 1533 1478

Volume to Capacity 0.00 0.06 0.00 0.02

Queue Length 95th (ft) 0 5 0 1

Control Delay (s) 9.3 9.3 0.1 2.2

Lane LOS A A A A

Approach Delay (s) 9.3 9.3 0.1 2.2

Approach LOS A A

Intersection Summary

Average Delay 2.8

Intersection Capacity Utilization 21.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 318 14 7 18 4 13 57 417 16 13 290 156

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 5.0 5.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 0.99 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.95 1.00 0.99 1.00 0.95

Flt Protected 0.96 0.97 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1768 1715 1755 3516 1770 3326

Flt Permitted 0.73 0.80 0.48 1.00 0.95 1.00

Satd. Flow (perm) 1354 1403 879 3516 1770 3326

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 346 15 8 20 4 14 62 453 17 14 315 170

RTOR Reduction (vph) 0 1 0 0 9 0 0 1 0 0 34 0

Lane Group Flow (vph) 0 368 0 0 29 0 62 469 0 14 451 0

Confl. Peds. (#/hr) 1 3 3 1 3 2 2 3

Confl. Bikes (#/hr) 1

Turn Type Perm Perm Perm Prot

Protected Phases 8 8 6 5 5 6

Permitted Phases 8 8 6

Actuated Green, G (s) 51.5 51.5 72.2 72.2 13.3 89.5

Effective Green, g (s) 51.5 51.5 72.2 72.2 13.3 89.5

Actuated g/C Ratio 0.34 0.34 0.48 0.48 0.09 0.60

Clearance Time (s) 4.0 4.0 5.0 5.0 4.0

Vehicle Extension (s) 3.5 3.5 2.5 2.5 2.0

Lane Grp Cap (vph) 465 482 423 1692 157 1985

v/s Ratio Prot c0.13 0.01 c0.14

v/s Ratio Perm c0.27 0.02 0.07

v/c Ratio 0.79 0.06 0.15 0.28 0.09 0.23

Uniform Delay, d1 44.4 33.0 21.7 23.3 62.8 14.1

Progression Factor 1.00 1.00 0.84 0.83 1.66 0.18

Incremental Delay, d2 9.2 0.1 0.7 0.4 0.1 0.0

Delay (s) 53.6 33.1 19.0 19.8 104.3 2.6

Level of Service D C B B F A

Approach Delay (s) 53.6 33.1 19.7 5.5

Approach LOS D C B A

Intersection Summary

HCM Average Control Delay 23.8 HCM Level of Service C

HCM Volume to Capacity ratio 0.47

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 13.0

Intersection Capacity Utilization 53.6% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 3 5 102 5 7 9 116 71 8 49 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 3 5 111 5 8 10 126 77 9 53 0

Pedestrians 2 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 131

pX, platoon unblocked 0.97 0.97 0.97 0.97 0.97 0.97

vC, conflicting volume 267 293 55 264 255 167 53 203

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 228 255 55 224 215 124 53 162

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 99 99 84 99 99 99 99

cM capacity (veh/h) 687 621 1010 694 653 897 1552 1373

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 9 124 213 62

Volume Left 0 111 10 9

Volume Right 5 8 77 0

cSH 818 702 1552 1373

Volume to Capacity 0.01 0.18 0.01 0.01

Queue Length 95th (ft) 1 16 0 0

Control Delay (s) 9.4 11.2 0.4 1.1

Lane LOS A B A A

Approach Delay (s) 9.4 11.2 0.4 1.1

Approach LOS A B

Intersection Summary

Average Delay 4.0

Intersection Capacity Utilization 31.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 14 3 7 23 17 17 14 89 12 27 89 48

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 15 3 8 25 18 18 15 97 13 29 97 52

Pedestrians 4 3 1

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 347 329 128 328 348 106 153 113

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 347 329 128 328 348 106 153 113

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 97 99 99 96 97 98 99 98

cM capacity (veh/h) 563 569 918 598 555 946 1423 1473

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 26 62 125 178

Volume Left 15 25 15 29

Volume Right 8 18 13 52

cSH 635 654 1423 1473

Volume to Capacity 0.04 0.09 0.01 0.02

Queue Length 95th (ft) 3 8 1 2

Control Delay (s) 10.9 11.1 1.0 1.4

Lane LOS B B A A

Approach Delay (s) 10.9 11.1 1.0 1.4

Approach LOS B B

Intersection Summary

Average Delay 3.4

Intersection Capacity Utilization 23.9% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 128 712 4 4 989 95 4 1 1 43 1 131

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.6 4.6 4.6 4.6 5.5 5.5 5.5

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.99 0.98 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.97 0.95 1.00

Satd. Flow (prot) 1770 3536 1768 3485 1759 1770 1561

Flt Permitted 0.16 1.00 0.30 1.00 0.90 0.75 1.00

Satd. Flow (perm) 297 3536 555 3485 1638 1404 1561

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 139 774 4 4 1075 103 4 1 1 47 1 142

RTOR Reduction (vph) 0 0 0 0 8 0 0 1 0 0 91 0

Lane Group Flow (vph) 139 778 0 4 1170 0 0 5 0 47 52 0

Confl. Peds. (#/hr) 2 1 1 2 2 2

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 86.1 86.1 86.1 86.1 53.8 53.8 53.8

Effective Green, g (s) 86.1 86.1 86.1 86.1 53.8 53.8 53.8

Actuated g/C Ratio 0.57 0.57 0.57 0.57 0.36 0.36 0.36

Clearance Time (s) 4.6 4.6 4.6 4.6 5.5 5.5 5.5

Vehicle Extension (s) 3.5 3.5 3.5 3.5 4.0 4.0 4.0

Lane Grp Cap (vph) 170 2030 319 2000 587 504 560

v/s Ratio Prot 0.22 0.34 0.03

v/s Ratio Perm c0.47 0.01 0.00 c0.03

v/c Ratio 0.82 0.38 0.01 0.59 0.01 0.09 0.09

Uniform Delay, d1 25.6 17.4 13.7 20.5 30.9 31.9 31.9

Progression Factor 1.14 0.97 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 17.1 0.1 0.0 0.5 0.0 0.4 0.3

Delay (s) 46.5 17.0 13.7 21.0 31.0 32.3 32.2

Level of Service D B B C C C C

Approach Delay (s) 21.5 20.9 31.0 32.2

Approach LOS C C C C

Intersection Summary

HCM Average Control Delay 22.1 HCM Level of Service C

HCM Volume to Capacity ratio 0.54

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 10.1

Intersection Capacity Utilization 69.7% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 71 558 184 128 714 228 200 477 106 177 324 45

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.96 1.00 0.96 1.00 0.97 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 3393 1770 3392 1770 3431 1770 3466

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1770 3393 1770 3392 1770 3431 1770 3466

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 77 607 200 139 776 248 217 518 115 192 352 49

RTOR Reduction (vph) 0 42 0 0 40 0 0 25 0 0 14 0

Lane Group Flow (vph) 77 765 0 139 984 0 217 608 0 192 387 0

Confl. Peds. (#/hr) 8 4 4 8 6 5 5 6

Turn Type Prot Prot Prot Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases

Actuated Green, G (s) 5.1 21.1 8.8 24.8 12.2 18.5 10.6 16.9

Effective Green, g (s) 5.1 21.1 8.8 24.8 12.2 18.5 10.6 16.9

Actuated g/C Ratio 0.07 0.28 0.12 0.33 0.16 0.25 0.14 0.23

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 120 955 208 1122 288 846 250 781

v/s Ratio Prot 0.04 0.23 c0.08 c0.29 c0.12 c0.18 0.11 0.11

v/s Ratio Perm

v/c Ratio 0.64 0.80 0.67 0.88 0.75 0.72 0.77 0.50

Uniform Delay, d1 34.1 25.0 31.7 23.7 30.0 25.9 31.0 25.3

Progression Factor 1.00 1.00 1.30 0.93 1.08 0.90 1.00 1.00

Incremental Delay, d2 11.2 4.9 7.3 7.4 10.6 5.2 13.2 2.2

Delay (s) 45.2 29.9 48.5 29.5 43.0 28.4 44.2 27.6

Level of Service D C D C D C D C

Approach Delay (s) 31.2 31.8 32.1 33.0

Approach LOS C C C C

Intersection Summary

HCM Average Control Delay 31.9 HCM Level of Service C

HCM Volume to Capacity ratio 0.77

Actuated Cycle Length (s) 75.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 71.0% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 0 0 777 0 0 0 0 0 635 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3

Lane Util. Factor 0.95 0.95

Frt 1.00 1.00

Flt Protected 1.00 1.00

Satd. Flow (prot) 3539 3539

Flt Permitted 1.00 1.00

Satd. Flow (perm) 3539 3539

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 0 0 0 845 0 0 0 0 0 690 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 0 0 0 845 0 0 0 0 0 690 0

Turn Type

Protected Phases 6 4

Permitted Phases

Actuated Green, G (s) 100.7 38.7

Effective Green, g (s) 100.7 38.7

Actuated g/C Ratio 0.67 0.26

Clearance Time (s) 5.3 5.3

Vehicle Extension (s) 5.0 5.0

Lane Grp Cap (vph) 2376 913

v/s Ratio Prot c0.24 c0.19

v/s Ratio Perm

v/c Ratio 0.36 0.76

Uniform Delay, d1 10.6 51.3

Progression Factor 1.11 1.00

Incremental Delay, d2 0.4 4.3

Delay (s) 12.2 55.6

Level of Service B E

Approach Delay (s) 0.0 12.2 0.0 55.6

Approach LOS A B A E

Intersection Summary

HCM Average Control Delay 31.7 HCM Level of Service C

HCM Volume to Capacity ratio 0.47

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 10.6

Intersection Capacity Utilization 36.5% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 0 750 0 0 631 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3

Lane Util. Factor 0.95 0.97

Frt 1.00 1.00

Flt Protected 1.00 0.95

Satd. Flow (prot) 3539 3433

Flt Permitted 1.00 0.95

Satd. Flow (perm) 3539 3433

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 815 0 0 686 0

RTOR Reduction (vph) 0 0 0 0 228 0

Lane Group Flow (vph) 0 815 0 0 458 0

Turn Type

Protected Phases 2 4

Permitted Phases

Actuated Green, G (s) 111.1 28.3

Effective Green, g (s) 111.1 28.3

Actuated g/C Ratio 0.74 0.19

Clearance Time (s) 5.3 5.3

Vehicle Extension (s) 5.0 5.0

Lane Grp Cap (vph) 2621 648

v/s Ratio Prot c0.23 c0.13

v/s Ratio Perm

v/c Ratio 0.31 0.71

Uniform Delay, d1 6.6 57.0

Progression Factor 1.23 0.19

Incremental Delay, d2 0.3 4.0

Delay (s) 8.4 14.7

Level of Service A B

Approach Delay (s) 8.4 0.0 14.7

Approach LOS A A B

Intersection Summary

HCM Average Control Delay 11.3 HCM Level of Service B

HCM Volume to Capacity ratio 0.39

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 10.6

Intersection Capacity Utilization 47.9% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 59 1447 69 152 1775 146 116 181 187 119 91 45

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.6 5.3 4.6 5.3 4.6 5.0 5.0 4.6 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3515 1770 3492 1770 1803 1552 1770 1863 1558

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3515 1770 3492 1770 1803 1552 1770 1863 1558

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 64 1573 75 165 1929 159 126 197 203 129 99 49

RTOR Reduction (vph) 0 2 0 0 4 0 0 0 115 0 0 42

Lane Group Flow (vph) 64 1646 0 165 2084 0 126 197 88 129 99 7

Confl. Peds. (#/hr) 2 3 3 2

Confl. Bikes (#/hr) 7 3 1

Bus Blockages (#/hr) 0 0 0 0 0 0 0 8 0 0 0 0

Turn Type Prot Prot Prot Perm Prot Perm

Protected Phases 5 2 1 6 3 8 7 4

Permitted Phases 8 4

Actuated Green, G (s) 12.8 76.4 19.6 83.2 12.8 24.1 24.1 10.4 21.7 21.7

Effective Green, g (s) 12.8 76.4 19.6 83.2 12.8 24.1 24.1 10.4 21.7 21.7

Actuated g/C Ratio 0.09 0.51 0.13 0.55 0.09 0.16 0.16 0.07 0.14 0.14

Clearance Time (s) 4.6 5.3 4.6 5.3 4.6 5.0 5.0 4.6 5.0 5.0

Vehicle Extension (s) 2.5 5.0 2.5 5.0 2.5 5.0 5.0 3.0 5.0 5.0

Lane Grp Cap (vph) 151 1790 231 1937 151 290 249 123 270 225

v/s Ratio Prot 0.04 0.47 c0.09 c0.60 0.07 c0.11 c0.07 0.05

v/s Ratio Perm 0.06 0.00

v/c Ratio 0.42 0.92 0.71 1.08 0.83 0.68 0.35 1.05 0.37 0.03

Uniform Delay, d1 65.1 34.0 62.5 33.4 67.6 59.3 56.0 69.8 57.9 55.1

Progression Factor 1.14 0.50 0.97 0.91 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.3 8.9 8.6 43.6 30.5 8.0 1.8 94.8 1.8 0.1

Delay (s) 75.4 25.8 69.3 74.0 98.0 67.3 57.8 164.6 59.7 55.2

Level of Service E C E E F E E F E E

Approach Delay (s) 27.7 73.7 71.0 107.8

Approach LOS C E E F

Intersection Summary

HCM Average Control Delay 58.8 HCM Level of Service E

HCM Volume to Capacity ratio 0.94

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 14.5

Intersection Capacity Utilization 91.3% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 0 1453 1367 0 477 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3 5.0

Lane Util. Factor 0.95 0.95 0.97

Frt 1.00 1.00 1.00

Flt Protected 1.00 1.00 0.95

Satd. Flow (prot) 3539 3539 3433

Flt Permitted 1.00 1.00 0.95

Satd. Flow (perm) 3539 3539 3433

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 1579 1486 0 518 0

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 0 1579 1486 0 518 0

Turn Type

Protected Phases 2 6 4

Permitted Phases

Actuated Green, G (s) 48.0 48.0 16.7

Effective Green, g (s) 48.0 48.0 16.7

Actuated g/C Ratio 0.64 0.64 0.22

Clearance Time (s) 5.3 5.3 5.0

Vehicle Extension (s) 5.0 3.0 3.0

Lane Grp Cap (vph) 2265 2265 764

v/s Ratio Prot c0.45 0.42 c0.15

v/s Ratio Perm

v/c Ratio 0.70 0.66 0.68

Uniform Delay, d1 8.8 8.4 26.7

Progression Factor 1.51 1.00 1.00

Incremental Delay, d2 0.8 1.5 2.4

Delay (s) 14.1 9.9 29.1

Level of Service B A C

Approach Delay (s) 14.1 9.9 29.1

Approach LOS B A C

Intersection Summary

HCM Average Control Delay 14.5 HCM Level of Service B

HCM Volume to Capacity ratio 0.69

Actuated Cycle Length (s) 75.0 Sum of lost time (s) 10.3

Intersection Capacity Utilization 62.4% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 36 38 60 1482 1204 59

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 39 41 65 1611 1309 64

Pedestrians 2

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 2247 656 1375

vC1, stage 1 conf vol 1311

vC2, stage 2 conf vol 936

vCu, unblocked vol 2247 656 1375

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s) 5.8

tF (s) 3.5 3.3 2.2

p0 queue free % 77 90 87

cM capacity (veh/h) 171 407 494

Direction, Lane # EB 1 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3

Volume Total 80 65 805 805 654 654 64

Volume Left 39 65 0 0 0 0 0

Volume Right 41 0 0 0 0 0 64

cSH 243 494 1700 1700 1700 1700 1700

Volume to Capacity 0.33 0.13 0.47 0.47 0.38 0.38 0.04

Queue Length 95th (ft) 35 11 0 0 0 0 0

Control Delay (s) 26.9 13.4 0.0 0.0 0.0 0.0 0.0

Lane LOS D B

Approach Delay (s) 26.9 0.5 0.0

Approach LOS D

Intersection Summary

Average Delay 1.0

Intersection Capacity Utilization 52.0% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 228 284 76 178 356 373 46 1141 132 222 845 184

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 11 11 11 11 11 11 13 15 11 13

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.98 1.00 1.00 0.95 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3407 1711 3421 1497 1711 3421 1562 1947 3421 1586

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3407 1711 3421 1497 1711 3421 1562 1947 3421 1586

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 248 309 83 193 387 405 50 1240 143 241 918 200

RTOR Reduction (vph) 0 16 0 0 0 176 0 0 85 0 0 65

Lane Group Flow (vph) 248 376 0 193 387 229 50 1240 58 241 918 135

Confl. Peds. (#/hr) 6 10 10 6 10 21 21 10

Turn Type Prot Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 22.4 27.2 19.7 24.5 24.5 7.4 61.3 61.3 19.8 73.7 73.7

Effective Green, g (s) 22.4 27.2 19.7 24.5 24.5 7.4 61.3 61.3 19.8 73.7 73.7

Actuated g/C Ratio 0.15 0.18 0.13 0.16 0.16 0.05 0.41 0.41 0.13 0.49 0.49

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 3.0 2.0 2.0 2.5 3.5 3.5 2.5 3.5 3.5

Lane Grp Cap (vph) 264 618 225 559 245 84 1398 638 257 1681 779

v/s Ratio Prot c0.14 c0.11 0.11 0.11 0.03 c0.36 c0.12 0.27

v/s Ratio Perm c0.15 0.04 0.09

v/c Ratio 0.94 0.61 0.86 0.69 0.94 0.60 0.89 0.09 0.94 0.55 0.17

Uniform Delay, d1 63.1 56.5 63.8 59.2 62.0 69.8 41.1 27.2 64.5 26.5 21.2

Progression Factor 0.91 0.91 1.00 0.83 0.65 1.32 0.59 0.11 1.00 1.00 1.00

Incremental Delay, d2 38.4 1.2 26.0 3.0 39.4 6.2 6.1 0.2 39.1 1.3 0.5

Delay (s) 95.5 52.5 89.6 52.0 79.5 98.1 30.4 3.3 103.6 27.8 21.7

Level of Service F D F D E F C A F C C

Approach Delay (s) 69.2 70.7 30.1 40.3

Approach LOS E E C D

Intersection Summary

HCM Average Control Delay 48.0 HCM Level of Service D

HCM Volume to Capacity ratio 0.96

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 28.0

Intersection Capacity Utilization 86.9% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL2 EBL EBT EBR WBL WBT WBR WBR2 NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 1 177 367 242 145 309 61 92 235 37 1206 105

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00

Frt 1.00 1.00 0.85 1.00 0.95 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 3185 1425 1593 3027 1593 3185 1425

Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1593 3185 1425 1593 3027 1593 3185 1425

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 1 192 399 263 158 336 66 100 255 40 1311 114

RTOR Reduction (vph) 0 0 0 211 0 15 0 0 0 0 0 60

Lane Group Flow (vph) 0 193 399 52 158 487 0 0 0 295 1311 54

Turn Type Prot Prot Perm Prot Prot Prot Perm

Protected Phases 7 7 4 3 8 5 5 2

Permitted Phases 4 2

Actuated Green, G (s) 20.2 29.9 29.9 17.7 27.4 29.6 70.6 70.6

Effective Green, g (s) 20.2 29.9 29.9 17.7 27.4 29.6 70.6 70.6

Actuated g/C Ratio 0.13 0.20 0.20 0.12 0.18 0.20 0.47 0.47

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 2.0 6.0 6.0

Lane Grp Cap (vph) 215 635 284 188 553 314 1499 671

v/s Ratio Prot c0.12 0.13 0.10 c0.16 c0.19 c0.41

v/s Ratio Perm 0.04 0.04

v/c Ratio 0.90 0.63 0.18 0.84 0.88 0.94 0.87 0.08

Uniform Delay, d1 63.9 55.0 49.9 64.8 59.7 59.3 35.7 21.8

Progression Factor 0.73 0.92 1.68 0.93 0.92 0.75 0.98 1.58

Incremental Delay, d2 34.2 1.9 0.3 26.8 15.0 19.5 3.4 0.1

Delay (s) 81.0 52.5 84.1 87.2 70.1 64.1 38.4 34.6

Level of Service F D F F E E D C

Approach Delay (s) 68.7 74.2 42.6

Approach LOS E E D

Intersection Summary

HCM Average Control Delay 55.4 HCM Level of Service E

HCM Volume to Capacity ratio 0.88

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 17.0

Intersection Capacity Utilization 86.8% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBL SBT SBR SBR2 SER2

Lane Configurations

Volume (vph) 83 841 73 17 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00

Frt 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00

Satd. Flow (prot) 1593 3185 1425

Flt Permitted 0.95 1.00 1.00

Satd. Flow (perm) 1593 3185 1425

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 90 914 79 18 0

RTOR Reduction (vph) 0 0 5 0 0

Lane Group Flow (vph) 90 914 92 0 0

Turn Type Prot Prot custom

Protected Phases 1 6 6

Permitted Phases 4

Actuated Green, G (s) 9.8 50.8 50.8

Effective Green, g (s) 9.8 50.8 50.8

Actuated g/C Ratio 0.07 0.34 0.34

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 4.0 4.0

Lane Grp Cap (vph) 104 1079 483

v/s Ratio Prot 0.06 0.29 0.06

v/s Ratio Perm

v/c Ratio 0.87 0.85 0.19

Uniform Delay, d1 69.4 46.0 35.1

Progression Factor 0.96 0.92 0.95

Incremental Delay, d2 45.5 7.9 0.8

Delay (s) 112.4 50.2 34.1

Level of Service F D C

Approach Delay (s) 53.9

Approach LOS D

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 48 184 28 292 337 305 41 1335 365 211 918 20

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 6.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 0.97 0.95 1.00 1.00 0.95 1.00 0.97 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.97 1.00 1.00 0.96 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 3003 3090 3079 1381 1593 3079 1372 3090 3079 1382

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1593 3003 3090 3079 1381 1593 3079 1372 3090 3079 1382

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 52 200 30 317 366 332 45 1451 397 229 998 22

RTOR Reduction (vph) 0 8 0 0 0 70 0 0 73 0 0 10

Lane Group Flow (vph) 52 222 0 317 366 262 45 1451 324 229 998 12

Confl. Peds. (#/hr) 14 20 20 14 10 21 21 10

Turn Type Prot Prot Perm Prot pm+ov Prot Perm

Protected Phases 7 4 3 8 5 2 3 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 5.6 26.0 16.0 36.4 36.4 6.9 75.0 91.0 11.0 79.1 79.1

Effective Green, g (s) 5.6 26.0 16.0 36.4 36.4 6.9 75.0 91.0 11.0 79.1 79.1

Actuated g/C Ratio 0.04 0.17 0.11 0.24 0.24 0.05 0.50 0.61 0.07 0.53 0.53

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 6.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.5 3.5 3.5 1.5 4.0 3.5 1.5 4.0 4.0

Lane Grp Cap (vph) 59 521 330 747 335 73 1540 832 227 1624 729

v/s Ratio Prot 0.03 0.07 c0.10 0.12 0.03 c0.47 0.04 c0.07 c0.32

v/s Ratio Perm c0.19 0.19 0.01

v/c Ratio 0.88 0.43 0.96 0.49 0.78 0.62 0.94 0.39 1.01 0.61 0.02

Uniform Delay, d1 71.9 55.3 66.7 48.8 53.1 70.3 35.5 15.2 69.5 24.8 16.9

Progression Factor 1.09 0.97 0.70 0.71 0.72 1.14 0.59 0.79 1.42 0.27 0.07

Incremental Delay, d2 75.3 0.6 38.4 0.6 11.3 7.1 9.4 0.2 48.8 1.1 0.0

Delay (s) 153.9 54.1 84.8 35.2 49.5 87.1 30.3 12.2 147.8 7.6 1.2

Level of Service F D F D D F C B F A A

Approach Delay (s) 72.5 55.4 27.8 33.2

Approach LOS E E C C

Intersection Summary

HCM Average Control Delay 38.5 HCM Level of Service D

HCM Volume to Capacity ratio 0.92

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 21.0

Intersection Capacity Utilization 94.5% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 219 49 161 15 39 15 145 1785 22 8 1182 117

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 4.0 6.0 4.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 0.97 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.98 1.00 0.99 1.00 1.00 0.95 1.00 1.00 0.99

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.88 1.00 0.96 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1577 1400 1589 1540 3090 3079 1356 1593 3079 1404

Flt Permitted 0.59 1.00 0.25 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 972 1400 423 1540 3090 3079 1356 1593 3079 1404

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 238 53 175 16 42 16 158 1940 24 9 1285 127

RTOR Reduction (vph) 0 88 0 0 11 0 0 0 5 0 0 44

Lane Group Flow (vph) 238 140 0 16 47 0 158 1940 19 9 1285 83

Confl. Peds. (#/hr) 14 13 13 14 1 5 5 1

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 24.6 19.4 17.4 15.8 10.9 107.6 107.6 1.4 98.1 98.1

Effective Green, g (s) 24.6 19.4 17.4 15.8 10.9 107.6 107.6 1.4 98.1 98.1

Actuated g/C Ratio 0.16 0.13 0.12 0.11 0.07 0.72 0.72 0.01 0.65 0.65

Clearance Time (s) 4.0 6.0 4.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 2.0 3.0 2.0 2.0 3.0 3.0 2.0 3.0 3.0

Lane Grp Cap (vph) 180 181 62 162 225 2209 973 15 2014 918

v/s Ratio Prot c0.05 0.10 0.00 0.03 c0.05 c0.63 0.01 0.42

v/s Ratio Perm c0.17 0.03 0.01 0.06

v/c Ratio 1.32 0.77 0.26 0.29 0.70 0.88 0.02 0.60 0.64 0.09

Uniform Delay, d1 62.8 63.2 59.5 61.9 68.0 16.2 6.1 74.0 15.4 9.5

Progression Factor 0.93 0.91 1.00 1.00 1.26 0.26 0.02 1.02 0.32 0.41

Incremental Delay, d2 178.2 16.9 2.2 0.4 1.8 1.3 0.0 31.7 1.3 0.2

Delay (s) 236.5 74.6 61.7 62.3 87.8 5.5 0.1 107.0 6.3 4.1

Level of Service F E E E F A A F A A

Approach Delay (s) 157.3 62.2 11.6 6.8

Approach LOS F E B A

Intersection Summary

HCM Average Control Delay 27.5 HCM Level of Service C

HCM Volume to Capacity ratio 0.98

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 94.2% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 501 352 110 129 200 157 151 1322 204 124 790 16

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.97 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 0.95 1.00 1.00 0.98 1.00 1.00 0.94 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 3090 1676 1354 1593 3185 1396 1593 3185 1344 1593 3185 1379

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 3090 1676 1354 1593 3185 1396 1593 3185 1344 1593 3185 1379

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 545 383 120 140 217 171 164 1437 222 135 859 17

RTOR Reduction (vph) 0 0 90 0 0 89 0 0 87 0 0 10

Lane Group Flow (vph) 545 383 30 140 217 82 164 1437 135 135 859 7

Confl. Peds. (#/hr) 6 25 25 6 11 12 12 11

Turn Type Prot Perm Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 24.0 36.9 36.9 15.2 28.1 28.1 17.6 65.9 65.9 12.0 60.3 60.3

Effective Green, g (s) 24.0 36.9 36.9 15.2 28.1 28.1 17.6 65.9 65.9 12.0 60.3 60.3

Actuated g/C Ratio 0.16 0.25 0.25 0.10 0.19 0.19 0.12 0.44 0.44 0.08 0.40 0.40

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 3.0 3.0 2.0 3.0 3.0

Lane Grp Cap (vph) 494 412 333 161 597 262 187 1399 590 127 1280 554

v/s Ratio Prot c0.18 c0.23 0.09 0.07 c0.10 c0.45 0.08 0.27

v/s Ratio Perm 0.02 0.06 0.10 0.00

v/c Ratio 1.10 0.93 0.09 0.87 0.36 0.31 0.88 1.03 0.23 1.06 0.67 0.01

Uniform Delay, d1 63.0 55.3 43.6 66.4 53.2 52.6 65.1 42.0 26.2 69.0 36.7 27.0

Progression Factor 1.13 1.00 1.10 1.00 1.00 1.00 1.23 0.48 0.24 0.77 1.40 2.26

Incremental Delay, d2 70.4 25.5 0.0 34.9 0.1 0.3 15.3 22.2 0.3 88.6 2.2 0.0

Delay (s) 141.6 80.9 48.0 101.4 53.3 52.9 95.5 42.2 6.7 141.6 53.7 60.8

Level of Service F F D F D D F D A F D E

Approach Delay (s) 108.7 65.9 42.7 65.5

Approach LOS F E D E

Intersection Summary

HCM Average Control Delay 66.4 HCM Level of Service E

HCM Volume to Capacity ratio 1.00

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 95.5% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 175 405 77 211 528 224 63 1367 266 205 856 92

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.95 1.00 1.00 0.92 1.00 1.00 0.93

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3423 1770 3539 1508 1770 3539 1449 1770 3539 1468

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3423 1770 3539 1508 1770 3539 1449 1770 3539 1468

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 190 440 84 229 574 243 68 1486 289 223 930 100

RTOR Reduction (vph) 0 11 0 0 0 151 0 0 62 0 0 49

Lane Group Flow (vph) 190 513 0 229 574 92 68 1486 227 223 930 51

Confl. Peds. (#/hr) 24 26 26 24 29 43 43 29

Turn Type Prot Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 17.0 25.6 20.0 28.6 28.6 8.5 64.0 64.0 20.4 75.9 75.9

Effective Green, g (s) 17.0 25.6 20.0 28.6 28.6 8.5 64.0 64.0 20.4 75.9 75.9

Actuated g/C Ratio 0.11 0.17 0.13 0.19 0.19 0.06 0.43 0.43 0.14 0.51 0.51

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 4.0 2.0 2.0 2.0 6.0 6.0 5.0 6.0 6.0

Lane Grp Cap (vph) 201 584 236 675 288 100 1510 618 241 1791 743

v/s Ratio Prot 0.11 0.15 c0.13 c0.16 0.04 c0.42 c0.13 0.26

v/s Ratio Perm 0.06 0.16 0.03

v/c Ratio 0.95 0.88 0.97 0.85 0.32 0.68 0.98 0.37 0.93 0.52 0.07

Uniform Delay, d1 66.0 60.7 64.7 58.6 52.3 69.4 42.5 29.2 64.0 24.8 19.0

Progression Factor 1.01 0.93 1.00 1.00 1.00 1.25 0.56 0.30 0.81 0.78 1.13

Incremental Delay, d2 45.2 13.1 50.2 9.7 0.2 8.0 13.8 0.9 34.5 0.9 0.1

Delay (s) 112.1 69.3 114.9 68.3 52.5 94.8 37.5 9.6 86.4 20.2 21.6

Level of Service F E F E D F D A F C C

Approach Delay (s) 80.7 74.8 35.3 32.1

Approach LOS F E D C

Intersection Summary

HCM Average Control Delay 49.7 HCM Level of Service D

HCM Volume to Capacity ratio 0.96

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 96.0% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 146 292 74 167 433 137 89 1357 142 127 827 109

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Frpb, ped/bikes 1.00 0.99 1.00 0.97 1.00 1.00 0.93 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.96 1.00 1.00 0.85 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1770 3392 1770 3309 1770 3539 1473 1770 3437

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1770 3392 1770 3309 1770 3539 1473 1770 3437

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 159 317 80 182 471 149 97 1475 154 138 899 118

RTOR Reduction (vph) 0 15 0 0 20 0 0 0 60 0 6 0

Lane Group Flow (vph) 159 382 0 182 600 0 97 1475 94 138 1011 0

Confl. Peds. (#/hr) 41 17 17 41 32 21 21 32

Turn Type Prot Prot Prot Perm Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 2

Actuated Green, G (s) 16.1 27.5 18.0 29.4 12.7 74.2 74.2 14.3 75.8

Effective Green, g (s) 16.1 27.5 18.0 29.4 12.7 74.2 74.2 14.3 75.8

Actuated g/C Ratio 0.11 0.18 0.12 0.20 0.08 0.49 0.49 0.10 0.51

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 190 622 212 649 150 1751 729 169 1737

v/s Ratio Prot 0.09 0.11 c0.10 c0.18 0.05 c0.42 c0.08 0.29

v/s Ratio Perm 0.06

v/c Ratio 0.84 0.61 0.86 0.92 0.65 0.84 0.13 0.82 0.58

Uniform Delay, d1 65.7 56.4 64.8 59.2 66.5 32.8 20.5 66.6 26.0

Progression Factor 1.00 1.00 0.92 0.90 1.00 1.00 1.00 0.95 0.79

Incremental Delay, d2 26.1 1.8 19.4 13.6 9.2 5.1 0.4 20.7 1.1

Delay (s) 91.8 58.2 79.0 66.7 75.7 38.0 20.8 84.0 21.6

Level of Service F E E E E D C F C

Approach Delay (s) 67.8 69.5 38.5 29.0

Approach LOS E E D C

Intersection Summary

HCM Average Control Delay 45.6 HCM Level of Service D

HCM Volume to Capacity ratio 0.84

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 83.1% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 840 310 103 1016 0 0 0 0 202 0 401

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 11 11 12 12 12 12 12 11 12

Total Lost time (s) 5.0 5.0 4.6 5.0 5.0 5.0

Lane Util. Factor 0.91 1.00 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 0.97 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 4916 1540 1711 3421 1711 1583

Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 4916 1540 1711 3421 1711 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 913 337 112 1104 0 0 0 0 220 0 436

RTOR Reduction (vph) 0 0 209 0 0 0 0 0 0 0 0 359

Lane Group Flow (vph) 0 913 128 112 1104 0 0 0 0 0 220 77

Confl. Peds. (#/hr) 3 3

Turn Type Perm Prot Perm Perm

Protected Phases 2 1 6 4

Permitted Phases 2 4 4

Actuated Green, G (s) 56.8 56.8 18.2 37.0 26.4 26.4

Effective Green, g (s) 56.8 56.8 18.2 37.0 26.4 26.4

Actuated g/C Ratio 0.38 0.38 0.12 0.25 0.18 0.18

Clearance Time (s) 5.0 5.0 4.6 5.0 5.0 5.0

Vehicle Extension (s) 4.0 4.0 4.5 4.0 5.0 5.0

Lane Grp Cap (vph) 1862 583 208 844 301 279

v/s Ratio Prot c0.19 0.07 c0.32

v/s Ratio Perm 0.08 0.13 0.05

v/c Ratio 0.49 0.22 0.54 1.31 0.73 0.28

Uniform Delay, d1 35.6 31.6 62.0 56.5 58.4 53.5

Progression Factor 0.83 3.25 0.90 0.92 1.00 1.00

Incremental Delay, d2 0.8 0.7 1.8 142.3 10.6 1.1

Delay (s) 30.1 103.3 57.5 194.2 69.0 54.6

Level of Service C F E F E D

Approach Delay (s) 49.9 181.6 0.0 59.5

Approach LOS D F A E

Intersection Summary

HCM Average Control Delay 103.2 HCM Level of Service F

HCM Volume to Capacity ratio 0.86

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 49.0

Intersection Capacity Utilization 90.7% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 20 481 93 0 693 99 587 221 355 89 66 10

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 0.95 0.95 1.00 0.91 0.91 0.91 0.91

Frpb, ped/bikes 1.00 1.00 0.98 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.98 1.00 0.85 1.00 0.93 1.00 0.99

Flt Protected 1.00 1.00 1.00 0.95 0.99 0.95 0.98

Satd. Flow (prot) 3442 3539 1559 1610 3096 1610 3288

Flt Permitted 0.82 1.00 1.00 0.95 0.99 0.95 0.98

Satd. Flow (perm) 2843 3539 1559 1610 3096 1610 3288

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 22 523 101 0 753 108 638 240 386 97 72 11

RTOR Reduction (vph) 0 21 0 0 0 66 0 198 0 0 9 0

Lane Group Flow (vph) 0 625 0 0 753 42 434 632 0 59 112 0

Confl. Peds. (#/hr) 2 2 2 2 2 1 1 2

Confl. Bikes (#/hr) 1

Turn Type Perm Perm Split Split

Protected Phases 4 8 2 2 6 6

Permitted Phases 4 8

Actuated Green, G (s) 19.4 19.4 19.4 27.6 27.6 16.0 16.0

Effective Green, g (s) 19.4 19.4 19.4 27.6 27.6 16.0 16.0

Actuated g/C Ratio 0.26 0.26 0.26 0.37 0.37 0.21 0.21

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 735 915 403 592 1139 343 701

v/s Ratio Prot 0.21 c0.27 0.20 c0.04 0.03

v/s Ratio Perm c0.22 0.03

v/c Ratio 0.85 0.82 0.10 0.73 0.55 0.17 0.16

Uniform Delay, d1 26.4 26.2 21.2 20.5 18.8 24.1 24.0

Progression Factor 0.88 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 8.2 6.1 0.1 7.8 1.9 1.1 0.5

Delay (s) 31.4 32.2 21.3 28.4 20.8 25.2 24.5

Level of Service C C C C C C C

Approach Delay (s) 31.4 30.9 23.4 24.7

Approach LOS C C C C

Intersection Summary

HCM Average Control Delay 27.4 HCM Level of Service C

HCM Volume to Capacity ratio 0.63

Actuated Cycle Length (s) 75.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 77.6% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 16 0 40 1 3 7 77 443 6 3 221 23

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 17 0 43 1 3 8 84 482 7 3 240 25

Pedestrians 4

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 921 915 257 959 924 485 265 488

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 921 915 257 959 924 485 265 488

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 93 100 94 99 99 99 94 100

cM capacity (veh/h) 233 254 779 211 251 582 1299 1075

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 61 12 572 268

Volume Left 17 1 84 3

Volume Right 43 8 7 25

cSH 467 383 1299 1075

Volume to Capacity 0.13 0.03 0.06 0.00

Queue Length 95th (ft) 11 2 5 0

Control Delay (s) 13.9 14.7 1.8 0.1

Lane LOS B B A A

Approach Delay (s) 13.9 14.7 1.8 0.1

Approach LOS B B

Intersection Summary

Average Delay 2.3

Intersection Capacity Utilization 59.6% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 3 4 78 13 28 3 204 69 8 140 3

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 3 4 85 14 30 3 222 75 9 152 3

Pedestrians 3 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 476 474 157 446 439 261 155 297

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 476 474 157 446 439 261 155 297

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 99 100 83 97 96 100 99

cM capacity (veh/h) 465 484 887 512 507 776 1425 1265

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 9 129 300 164

Volume Left 1 85 3 9

Volume Right 4 30 75 3

cSH 622 556 1425 1265

Volume to Capacity 0.01 0.23 0.00 0.01

Queue Length 95th (ft) 1 22 0 1

Control Delay (s) 10.9 13.4 0.1 0.5

Lane LOS B B A A

Approach Delay (s) 10.9 13.4 0.1 0.5

Approach LOS B B

Intersection Summary

Average Delay 3.2

Intersection Capacity Utilization 36.0% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 8 85 23 33 93 60 43 347 65 12 130 11

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 9 92 25 36 101 65 47 377 71 13 141 12

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 126 202 495 166

Volume Left (vph) 9 36 47 13

Volume Right (vph) 25 65 71 12

Hadj (s) -0.07 -0.12 -0.03 0.01

Departure Headway (s) 6.0 5.8 5.1 5.7

Degree Utilization, x 0.21 0.33 0.71 0.26

Capacity (veh/h) 515 553 674 563

Control Delay (s) 10.6 11.6 19.6 10.7

Approach Delay (s) 10.6 11.6 19.6 10.7

Approach LOS B B C B

Intersection Summary

Delay 15.3

HCM Level of Service C

Intersection Capacity Utilization 57.7% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 82 122 25 153 138 126 32 1284 168 80 936 44

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 1.00 0.96 1.00 1.00 0.91

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.93 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1765 1742 1759 1655 1770 3421 1523 1770 3421 1441

Flt Permitted 0.27 1.00 0.36 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 505 1742 669 1655 1770 3421 1523 1770 3421 1441

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 89 133 27 166 150 137 35 1396 183 87 1017 48

RTOR Reduction (vph) 0 5 0 0 23 0 0 0 81 0 0 19

Lane Group Flow (vph) 89 155 0 166 264 0 35 1396 102 87 1017 29

Confl. Peds. (#/hr) 14 20 19 6 19 6 6 19

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 28.7 22.7 39.6 28.6 5.4 83.5 83.5 11.9 90.0 90.0

Effective Green, g (s) 28.7 22.7 39.6 28.6 5.4 83.5 83.5 11.9 90.0 90.0

Actuated g/C Ratio 0.19 0.15 0.26 0.19 0.04 0.56 0.56 0.08 0.60 0.60

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 3.5 3.0 3.5 2.0 4.0 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 147 264 263 316 64 1904 848 140 2053 865

v/s Ratio Prot 0.02 0.09 c0.05 c0.16 0.02 c0.41 c0.05 0.30

v/s Ratio Perm 0.09 0.12 0.07 0.02

v/c Ratio 0.61 0.59 0.63 0.84 0.55 0.73 0.12 0.62 0.50 0.03

Uniform Delay, d1 52.9 59.3 45.5 58.4 71.1 24.9 15.8 66.9 17.1 12.2

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.97 0.69 0.48

Incremental Delay, d2 4.8 3.5 4.9 17.6 5.0 2.5 0.3 7.7 0.7 0.1

Delay (s) 57.7 62.8 50.3 76.0 76.1 27.5 16.1 72.5 12.5 6.0

Level of Service E E D E E C B E B A

Approach Delay (s) 61.0 66.6 27.2 16.8

Approach LOS E E C B

Intersection Summary

HCM Average Control Delay 31.3 HCM Level of Service C

HCM Volume to Capacity ratio 0.75

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 80.7% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 2 1 0 54 3 56 1 458 49 16 224 1

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 1 0 59 3 61 1 498 53 17 243 1

Pedestrians 4 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 870 836 244 810 810 530 245 555

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 870 836 244 810 810 530 245 555

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 99 100 100 80 99 89 100 98

cM capacity (veh/h) 235 297 795 292 307 546 1322 1012

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 3 123 552 262

Volume Left 2 59 1 17

Volume Right 0 61 53 1

cSH 253 380 1322 1012

Volume to Capacity 0.01 0.32 0.00 0.02

Queue Length 95th (ft) 1 34 0 1

Control Delay (s) 19.4 18.9 0.0 0.7

Lane LOS C C A A

Approach Delay (s) 19.4 18.9 0.0 0.7

Approach LOS C C

Intersection Summary

Average Delay 2.8

Intersection Capacity Utilization 41.6% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

54: NW 195th St & 3rd Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 35 Synchro 7 -  Report

David Evans and Associates, Inc. Page 57

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 22 39 10 40 67 37 14 219 23 9 180 35

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 24 42 11 43 73 40 15 238 25 10 196 38

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 77 157 278 243

Volume Left (vph) 24 43 15 10

Volume Right (vph) 11 40 25 38

Hadj (s) 0.01 -0.06 -0.01 -0.05

Departure Headway (s) 5.5 5.3 4.9 4.9

Degree Utilization, x 0.12 0.23 0.38 0.33

Capacity (veh/h) 581 619 705 697

Control Delay (s) 9.2 9.8 10.8 10.3

Approach Delay (s) 9.2 9.8 10.8 10.3

Approach LOS A A B B

Intersection Summary

Delay 10.3

HCM Level of Service B

Intersection Capacity Utilization 35.4% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 65 36 71 11 74 45 87 343 15 12 142 40

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 71 39 77 12 80 49 95 373 16 13 154 43

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 187 141 484 211

Volume Left (vph) 71 12 95 13

Volume Right (vph) 77 49 16 43

Hadj (s) -0.14 -0.16 0.05 -0.08

Departure Headway (s) 6.0 6.1 5.3 5.6

Degree Utilization, x 0.31 0.24 0.72 0.33

Capacity (veh/h) 533 502 651 574

Control Delay (s) 11.6 10.9 20.6 11.4

Approach Delay (s) 11.6 10.9 20.6 11.4

Approach LOS B B C B

Intersection Summary

Delay 15.7

HCM Level of Service C

Intersection Capacity Utilization 61.5% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 46 24 7 31 25 38 11 1452 27 30 954 17

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 12 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 1.00 0.94 1.00 1.00 0.92

Flpb, ped/bikes 0.99 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.96 1.00 0.91 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1753 1727 1747 1672 1770 3421 1490 1770 3421 1455

Flt Permitted 0.67 1.00 0.73 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1238 1727 1352 1672 1770 3421 1490 1770 3421 1455

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 50 26 8 34 27 41 12 1578 29 33 1037 18

RTOR Reduction (vph) 0 8 0 0 39 0 0 0 3 0 0 3

Lane Group Flow (vph) 50 26 0 34 29 0 12 1578 26 33 1037 15

Confl. Peds. (#/hr) 7 8 8 7 15 9 9 15

Turn Type Perm Perm Prot Perm Prot Perm

Protected Phases 4 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 9.1 9.1 9.1 9.1 2.4 120.5 120.5 5.4 123.5 123.5

Effective Green, g (s) 9.1 9.1 9.1 9.1 2.4 120.5 120.5 5.4 123.5 123.5

Actuated g/C Ratio 0.06 0.06 0.06 0.06 0.02 0.80 0.80 0.04 0.82 0.82

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 4.0 4.0 2.0 4.0 4.0

Lane Grp Cap (vph) 75 105 82 101 28 2748 1197 64 2817 1198

v/s Ratio Prot 0.02 0.02 0.01 c0.46 c0.02 c0.30

v/s Ratio Perm c0.04 0.03 0.02 0.01

v/c Ratio 0.67 0.25 0.41 0.29 0.43 0.57 0.02 0.52 0.37 0.01

Uniform Delay, d1 69.0 67.2 67.9 67.4 73.1 5.4 3.0 71.0 3.4 2.4

Progression Factor 1.00 1.00 1.00 1.00 1.23 0.16 0.02 1.00 1.00 1.00

Incremental Delay, d2 16.0 0.5 1.2 0.6 1.8 0.4 0.0 2.9 0.4 0.0

Delay (s) 84.9 67.7 69.1 68.0 91.5 1.3 0.1 73.9 3.7 2.4

Level of Service F E E E F A A E A A

Approach Delay (s) 77.9 68.3 1.9 5.8

Approach LOS E E A A

Intersection Summary

HCM Average Control Delay 8.0 HCM Level of Service A

HCM Volume to Capacity ratio 0.60

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 60.8% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 80 401 80 70 354 110 149 408 107 112 182 59

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 10 10 11 10 10 11 12 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 0.99 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.96 1.00 0.97 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1711 1652 1711 1652 1700 1787 1711 1766

Flt Permitted 0.27 1.00 0.26 1.00 0.44 1.00 0.09 1.00

Satd. Flow (perm) 494 1652 465 1652 779 1787 167 1766

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 87 436 87 76 385 120 162 443 116 122 198 64

RTOR Reduction (vph) 0 5 0 0 7 0 0 7 0 0 8 0

Lane Group Flow (vph) 87 518 0 76 498 0 162 552 0 122 254 0

Confl. Peds. (#/hr) 10 8 8 10 8 7 7 8

Confl. Bikes (#/hr) 2 2 5

Bus Blockages (#/hr) 0 4 0 0 0 0 0 0 0 0 0 0

Turn Type pm+pt pm+pt pm+pt pm+pt

Protected Phases 5 2 1 6 7 4 3 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 70.6 65.6 70.6 65.6 60.7 50.0 58.1 48.7

Effective Green, g (s) 70.6 65.6 70.6 65.6 60.7 50.0 58.1 48.7

Actuated g/C Ratio 0.47 0.44 0.47 0.44 0.40 0.33 0.39 0.32

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 273 722 260 722 381 596 161 573

v/s Ratio Prot c0.01 c0.31 0.01 0.30 0.03 c0.31 c0.05 0.14

v/s Ratio Perm 0.14 0.13 0.14 0.24

v/c Ratio 0.32 0.72 0.29 0.69 0.43 0.93 0.76 0.44

Uniform Delay, d1 25.0 34.6 25.2 34.0 30.1 48.2 36.2 40.0

Progression Factor 0.46 0.53 1.00 1.00 0.78 0.86 1.00 1.00

Incremental Delay, d2 0.2 6.0 0.2 5.3 0.2 12.9 16.4 0.2

Delay (s) 11.9 24.3 25.4 39.4 23.5 54.1 52.6 40.2

Level of Service B C C D C D D D

Approach Delay (s) 22.5 37.5 47.3 44.1

Approach LOS C D D D

Intersection Summary

HCM Average Control Delay 37.7 HCM Level of Service D

HCM Volume to Capacity ratio 0.76

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 81.3% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 0 0 0 109 1 113 0 332 220 57 226 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 0 0 118 1 123 0 361 239 62 246 0

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 0 242 600 308

Volume Left (vph) 0 118 0 62

Volume Right (vph) 0 123 239 0

Hadj (s) 0.00 -0.17 -0.21 0.07

Departure Headway (s) 6.9 6.0 4.9 5.6

Degree Utilization, x 0.00 0.40 0.82 0.48

Capacity (veh/h) 460 559 713 614

Control Delay (s) 9.9 12.9 26.8 13.6

Approach Delay (s) 0.0 12.9 26.8 13.6

Approach LOS A B D B

Intersection Summary

Delay 20.3

HCM Level of Service C

Intersection Capacity Utilization 69.3% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 46 30 0 3 27 60 1 3 4 67 11 18

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 50 33 0 3 29 65 1 3 4 73 12 20

Pedestrians 1 4 3 1

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 0 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1279

pX, platoon unblocked

vC, conflicting volume 96 36 231 238 40 212 205 64

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 96 36 231 238 40 212 205 64

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 97 100 100 99 100 90 98 98

cM capacity (veh/h) 1497 1571 678 638 1026 714 665 999

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 83 98 9 104

Volume Left 50 3 1 73

Volume Right 0 65 4 20

cSH 1497 1571 794 748

Volume to Capacity 0.03 0.00 0.01 0.14

Queue Length 95th (ft) 3 0 1 12

Control Delay (s) 4.6 0.3 9.6 10.6

Lane LOS A A A B

Approach Delay (s) 4.6 0.3 9.6 10.6

Approach LOS A B

Intersection Summary

Average Delay 5.4

Intersection Capacity Utilization 29.8% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBU NBL NBT NBR SBU SBL

Lane Configurations

Volume (vph) 23 5 58 24 14 19 25 35 1835 38 2 9

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 12 12 12 12 12

Total Lost time (s) 4.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 0.98 1.00 0.99 1.00 1.00 0.93 1.00

Flpb, ped/bikes 0.99 1.00 0.99 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.86 1.00 0.91 1.00 1.00 0.85 1.00

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Satd. Flow (prot) 1582 1364 1580 1460 1593 3185 1331 1593

Flt Permitted 0.73 1.00 0.68 1.00 0.95 1.00 1.00 0.95

Satd. Flow (perm) 1222 1364 1128 1460 1593 3185 1331 1593

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 25 5 63 26 15 21 27 38 1995 41 2 10

RTOR Reduction (vph) 0 61 0 0 20 0 0 0 0 6 0 0

Lane Group Flow (vph) 25 7 0 26 16 0 0 65 1995 35 0 12

Confl. Peds. (#/hr) 6 8 8 6 12 10 10

Turn Type pm+pt pm+pt Prot Prot Perm Prot Prot

Protected Phases 7 4 3 8 5 5 2 1 1

Permitted Phases 4 8 2

Actuated Green, G (s) 8.3 5.9 8.3 5.9 8.9 120.3 120.3 2.4

Effective Green, g (s) 8.3 5.9 8.3 5.9 8.9 120.3 120.3 2.4

Actuated g/C Ratio 0.06 0.04 0.06 0.04 0.06 0.80 0.80 0.02

Clearance Time (s) 4.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 2.0 3.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 73 54 70 57 95 2554 1067 25

v/s Ratio Prot 0.01 0.01 c0.01 0.01 c0.04 c0.63 0.01

v/s Ratio Perm 0.01 c0.01 0.03

v/c Ratio 0.34 0.14 0.37 0.28 0.68 0.78 0.03 0.48

Uniform Delay, d1 68.0 69.6 68.1 70.0 69.2 7.9 3.0 73.2

Progression Factor 1.00 1.00 1.00 1.00 1.02 0.39 0.03 1.20

Incremental Delay, d2 2.8 0.4 3.3 1.0 6.9 1.1 0.0 4.0

Delay (s) 70.8 70.0 71.4 70.9 77.6 4.2 0.1 91.6

Level of Service E E E E E A A F

Approach Delay (s) 70.2 71.1 6.4

Approach LOS E E A

Intersection Summary

HCM Average Control Delay 11.8 HCM Level of Service B

HCM Volume to Capacity ratio 0.76

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 76.3% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBT SBR

Lane Configurations

Volume (vph) 1283 20

Ideal Flow (vphpl) 1900 1900

Lane Width 12 12

Total Lost time (s) 5.0 5.0

Lane Util. Factor 0.95 1.00

Frpb, ped/bikes 1.00 0.92

Flpb, ped/bikes 1.00 1.00

Frt 1.00 0.85

Flt Protected 1.00 1.00

Satd. Flow (prot) 3185 1313

Flt Permitted 1.00 1.00

Satd. Flow (perm) 3185 1313

Peak-hour factor, PHF 0.92 0.92

Adj. Flow (vph) 1395 22

RTOR Reduction (vph) 0 5

Lane Group Flow (vph) 1395 17

Confl. Peds. (#/hr) 12

Turn Type Perm

Protected Phases 6

Permitted Phases 6

Actuated Green, G (s) 113.8 113.8

Effective Green, g (s) 113.8 113.8

Actuated g/C Ratio 0.76 0.76

Clearance Time (s) 5.0 5.0

Vehicle Extension (s) 2.0 2.0

Lane Grp Cap (vph) 2416 996

v/s Ratio Prot 0.44

v/s Ratio Perm 0.01

v/c Ratio 0.58 0.02

Uniform Delay, d1 7.8 4.4

Progression Factor 1.54 1.34

Incremental Delay, d2 0.8 0.0

Delay (s) 12.8 5.9

Level of Service B A

Approach Delay (s) 13.3

Approach LOS B

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 39 603 20 27 599 14 77 73 62 55 25 65

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 10 11 11 12 10 10 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.98

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 1.00 1.00 0.93 1.00 0.89

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1762 3373 1697 3407 1652 1602 1770 1635

Flt Permitted 0.40 1.00 0.39 1.00 0.69 1.00 0.62 1.00

Satd. Flow (perm) 739 3373 703 3407 1206 1602 1157 1635

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 42 655 22 29 651 15 84 79 67 60 27 71

RTOR Reduction (vph) 0 2 0 0 1 0 0 58 0 0 61 0

Lane Group Flow (vph) 42 675 0 29 665 0 84 88 0 60 37 0

Confl. Peds. (#/hr) 5 9 9 5 9 9

Bus Blockages (#/hr) 0 4 0 0 0 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 6 4 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 54.4 54.4 54.4 54.4 10.6 10.6 10.6 10.6

Effective Green, g (s) 54.4 54.4 54.4 54.4 10.6 10.6 10.6 10.6

Actuated g/C Ratio 0.73 0.73 0.73 0.73 0.14 0.14 0.14 0.14

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 536 2447 510 2471 170 226 164 231

v/s Ratio Prot c0.20 0.20 0.06 0.02

v/s Ratio Perm 0.06 0.04 c0.07 0.05

v/c Ratio 0.08 0.28 0.06 0.27 0.49 0.39 0.37 0.16

Uniform Delay, d1 3.0 3.5 3.0 3.5 29.7 29.3 29.2 28.3

Progression Factor 0.64 0.73 0.78 0.97 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.3 0.3 0.1 0.2 2.3 1.1 1.4 0.3

Delay (s) 2.2 2.9 2.4 3.6 32.0 30.4 30.5 28.6

Level of Service A A A A C C C C

Approach Delay (s) 2.8 3.5 31.0 29.3

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 9.0 HCM Level of Service A

HCM Volume to Capacity ratio 0.31

Actuated Cycle Length (s) 75.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 52.2% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 10 360 14 56 410 13 79 6 96 21 0 18

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.95 1.00 1.00 1.00 0.97 0.98

Flpb, ped/bikes 0.95 1.00 1.00 0.98 1.00 0.98 1.00 0.99

Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85 0.94

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.96 1.00 0.97

Satd. Flow (prot) 1677 1801 1508 1743 1785 1685 1530 1661

Flt Permitted 0.48 1.00 1.00 0.52 1.00 0.75 1.00 0.78

Satd. Flow (perm) 853 1801 1508 957 1785 1324 1530 1323

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 11 391 15 61 446 14 86 7 104 23 0 20

RTOR Reduction (vph) 0 0 3 0 0 0 0 0 93 0 18 0

Lane Group Flow (vph) 11 391 12 61 460 0 0 93 11 0 25 0

Confl. Peds. (#/hr) 24 6 6 24 9 3 3 9

Turn Type Perm Perm Perm Perm Perm Perm

Protected Phases 2 6 4 8

Permitted Phases 2 2 6 4 4 8

Actuated Green, G (s) 124.5 124.5 124.5 124.5 124.5 15.5 15.5 15.5

Effective Green, g (s) 124.5 124.5 124.5 124.5 124.5 15.5 15.5 15.5

Actuated g/C Ratio 0.83 0.83 0.83 0.83 0.83 0.10 0.10 0.10

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 708 1495 1252 794 1482 137 158 137

v/s Ratio Prot 0.22 c0.26

v/s Ratio Perm 0.01 0.01 0.06 c0.07 0.01 0.02

v/c Ratio 0.02 0.26 0.01 0.08 0.31 0.68 0.07 0.18

Uniform Delay, d1 2.2 2.8 2.2 2.3 2.9 64.8 60.7 61.5

Progression Factor 0.30 0.54 0.00 0.42 0.54 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.4 0.0 0.2 0.4 10.0 0.1 0.2

Delay (s) 0.7 1.9 0.0 1.1 2.0 74.9 60.8 61.7

Level of Service A A A A A E E E

Approach Delay (s) 1.8 1.9 67.4 61.7

Approach LOS A A E E

Intersection Summary

HCM Average Control Delay 15.0 HCM Level of Service B

HCM Volume to Capacity ratio 0.35

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 49.5% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 62 707 30 22 865 84 45 33 29 74 11 81

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.5 4.5

Lane Util. Factor 1.00 0.95 1.00 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 0.97 1.00 0.92

Flpb, ped/bikes 1.00 1.00 0.99 1.00 0.93 1.00 0.96 1.00

Frt 1.00 0.99 1.00 0.99 1.00 0.93 1.00 0.87

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1588 3043 1577 4330 1487 1465 1525 1293

Flt Permitted 0.25 1.00 0.34 1.00 0.54 1.00 0.70 1.00

Satd. Flow (perm) 419 3043 561 4330 845 1465 1124 1293

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 67 768 33 24 940 91 49 36 32 80 12 88

RTOR Reduction (vph) 0 1 0 0 4 0 0 26 0 0 79 0

Lane Group Flow (vph) 67 800 0 24 1027 0 49 42 0 80 21 0

Confl. Peds. (#/hr) 14 23 23 14 49 24 24 49

Turn Type pm+pt pm+pt Perm Perm

Protected Phases 5 2 1 6 4 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 121.5 115.9 117.7 114.0 15.4 15.4 15.9 15.9

Effective Green, g (s) 121.5 115.9 117.7 114.0 15.4 15.4 15.9 15.9

Actuated g/C Ratio 0.81 0.77 0.78 0.76 0.10 0.10 0.11 0.11

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.5 4.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 383 2351 465 3291 87 150 119 137

v/s Ratio Prot c0.01 c0.26 0.00 0.24 0.03 0.02

v/s Ratio Perm 0.14 0.04 0.06 c0.07

v/c Ratio 0.17 0.34 0.05 0.31 0.56 0.28 0.67 0.16

Uniform Delay, d1 3.0 5.3 3.6 5.7 64.1 62.2 64.5 60.9

Progression Factor 1.39 1.57 0.06 0.07 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.2 0.3 0.0 0.2 8.1 1.0 13.9 0.5

Delay (s) 4.3 8.6 0.2 0.5 72.2 63.2 78.5 61.5

Level of Service A A A A E E E E

Approach Delay (s) 8.2 0.5 67.0 69.0

Approach LOS A A E E

Intersection Summary

HCM Average Control Delay 12.6 HCM Level of Service B

HCM Volume to Capacity ratio 0.36

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 9.5

Intersection Capacity Utilization 59.4% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 7 0 0 20 30 11

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 8 0 0 22 33 12

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 60 39 45

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 60 39 45

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 99 100 100

cM capacity (veh/h) 946 1033 1564

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 8 22 45

Volume Left 8 0 0

Volume Right 0 0 12

cSH 946 1564 1700

Volume to Capacity 0.01 0.00 0.03

Queue Length 95th (ft) 1 0 0

Control Delay (s) 8.8 0.0 0.0

Lane LOS A

Approach Delay (s) 8.8 0.0 0.0

Approach LOS A

Intersection Summary

Average Delay 0.9

Intersection Capacity Utilization 13.3% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

1: NW 196th St & Richmond Beach Dr 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 36 Synchro 7 -  Report
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 23 341 10 6 240 10

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 25 371 11 7 261 11

Pedestrians 2 5 2

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 554 18 19

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 554 18 19

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 94 65 84

cM capacity (veh/h) 410 1057 1594

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 396 17 272

Volume Left 25 0 261

Volume Right 371 7 0

cSH 961 1700 1594

Volume to Capacity 0.41 0.01 0.16

Queue Length 95th (ft) 51 0 15

Control Delay (s) 11.3 0.0 7.4

Lane LOS B A

Approach Delay (s) 11.3 0.0 7.4

Approach LOS B

Intersection Summary

Average Delay 9.5

Intersection Capacity Utilization 49.7% ICU Level of Service A

Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 15 3 8 14 15 10

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 16 3 9 15 16 11

Pedestrians 1 1 1

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 62 18 25

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 62 18 25

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 98 100 99

cM capacity (veh/h) 933 1058 1588

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 20 24 27

Volume Left 16 0 16

Volume Right 3 15 0

cSH 952 1700 1588

Volume to Capacity 0.02 0.01 0.01

Queue Length 95th (ft) 2 0 1

Control Delay (s) 8.9 0.0 4.4

Lane LOS A A

Approach Delay (s) 8.9 0.0 4.4

Approach LOS A

Intersection Summary

Average Delay 4.1

Intersection Capacity Utilization 18.4% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 253 0 20 353 11 0 3 25 7 3 4

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 275 0 22 384 12 0 3 27 8 3 4

Pedestrians 1 1 4

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 400 276 711 721 277 744 715 394

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 400 276 711 721 277 744 715 394

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 98 100 99 96 98 99 99

cM capacity (veh/h) 1155 1286 337 346 761 310 348 653

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total 276 22 396 30 15

Volume Left 1 22 0 0 8

Volume Right 0 0 12 27 4

cSH 1155 1286 1700 674 375

Volume to Capacity 0.00 0.02 0.23 0.05 0.04

Queue Length 95th (ft) 0 1 0 4 3

Control Delay (s) 0.0 7.8 0.0 10.6 15.0

Lane LOS A A B C

Approach Delay (s) 0.0 0.4 10.6 15.0

Approach LOS B C

Intersection Summary

Average Delay 1.0

Intersection Capacity Utilization 32.8% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 3 308 3 86 449 203 5 12 72 142 21 22

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 3 335 3 93 488 221 5 13 78 154 23 24

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 171 171 338 465 97 201

Volume Left (vph) 3 0 93 0 5 154

Volume Right (vph) 0 3 0 221 78 24

Hadj (s) 0.04 0.02 0.17 -0.30 -0.44 0.12

Departure Headway (s) 6.7 6.7 6.3 5.8 6.5 6.7

Degree Utilization, x 0.32 0.32 0.59 0.75 0.17 0.37

Capacity (veh/h) 508 512 564 608 505 504

Control Delay (s) 11.6 11.5 16.5 22.6 10.8 13.5

Approach Delay (s) 11.5 20.0 10.8 13.5

Approach LOS B C B B

Intersection Summary

Delay 16.5

HCM Level of Service C

Intersection Capacity Utilization 59.3% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 35 515 0 0 702 81 0 0 0 65 0 48

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 38 560 0 0 763 88 0 0 0 71 0 52

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 764 560 1070 1400 280 1164 1444 427

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 764 560 1070 1400 280 1164 1444 427

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 95 100 100 100 100 51 100 91

cM capacity (veh/h) 844 1007 154 133 717 144 125 576

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 318 280 382 470 0 123

Volume Left 38 0 0 0 0 71

Volume Right 0 0 0 88 0 52

cSH 844 1700 1007 1700 1700 212

Volume to Capacity 0.05 0.16 0.00 0.28 0.00 0.58

Queue Length 95th (ft) 4 0 0 0 0 80

Control Delay (s) 1.6 0.0 0.0 0.0 0.0 43.2

Lane LOS A A E

Approach Delay (s) 0.8 0.0 0.0 43.2

Approach LOS A E

Intersection Summary

Average Delay 3.7

Intersection Capacity Utilization 53.8% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 2 525 53 24 723 5 70 1 29 4 0 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 571 58 26 786 5 76 1 32 4 0 1

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 288 343 419 398 109 5

Volume Left (vph) 2 0 26 0 76 4

Volume Right (vph) 0 58 0 5 32 1

Hadj (s) 0.04 -0.08 0.07 0.02 0.00 0.07

Departure Headway (s) 5.9 5.8 5.7 5.7 6.5 7.0

Degree Utilization, x 0.47 0.55 0.67 0.63 0.20 0.01

Capacity (veh/h) 586 606 618 613 520 461

Control Delay (s) 12.9 14.5 18.2 16.6 11.1 10.1

Approach Delay (s) 13.8 17.4 11.1 10.1

Approach LOS B C B B

Intersection Summary

Delay 15.5

HCM Level of Service C

Intersection Capacity Utilization 50.2% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 1 113 740 7 45 559

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 123 804 8 49 608

Pedestrians 2 1

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1289

pX, platoon unblocked 0.93 0.93 0.93

vC, conflicting volume 1212 409 814

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1076 212 648

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 99 83 94

cM capacity (veh/h) 187 735 866

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2

Volume Total 124 536 276 251 405

Volume Left 1 0 0 49 0

Volume Right 123 0 8 0 0

cSH 717 1700 1700 866 1700

Volume to Capacity 0.17 0.32 0.16 0.06 0.24

Queue Length 95th (ft) 16 0 0 4 0

Control Delay (s) 11.1 0.0 0.0 2.3 0.0

Lane LOS B A

Approach Delay (s) 11.1 0.0 0.9

Approach LOS B

Intersection Summary

Average Delay 1.2

Intersection Capacity Utilization 54.8% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR EBR2 WBL2 WBL WBT WBR NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 30 459 27 1 30 53 626 209 6 88 178 20

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 12 12 12 11 11 10 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.96 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1703 3499 1711 3136 1711 1770

Flt Permitted 0.30 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 546 3499 1711 3136 1711 1770

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 33 499 29 1 33 58 680 227 7 96 193 22

RTOR Reduction (vph) 0 0 0 0 0 0 19 0 0 0 3 0

Lane Group Flow (vph) 33 529 0 0 0 91 888 0 0 103 212 0

Confl. Peds. (#/hr) 4 6 2 6 2 2 2

Confl. Bikes (#/hr) 3 2

Bus Blockages (#/hr) 0 0 0 0 0 0 4 0 0 0 0 0

Turn Type Perm Prot Prot Split Split

Protected Phases 2 1 1 6 4 4 4

Permitted Phases 2

Actuated Green, G (s) 57.9 57.9 11.8 74.7 21.4 21.4

Effective Green, g (s) 57.9 57.9 11.8 74.7 21.4 21.4

Actuated g/C Ratio 0.41 0.41 0.08 0.53 0.15 0.15

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.5 2.0 2.0 2.5 2.5

Lane Grp Cap (vph) 226 1447 144 1673 262 271

v/s Ratio Prot 0.15 0.05 c0.28 0.06 c0.12

v/s Ratio Perm 0.06

v/c Ratio 0.15 0.37 0.63 0.53 0.39 0.78

Uniform Delay, d1 25.6 28.4 62.0 21.2 53.4 57.0

Progression Factor 1.00 1.00 1.10 1.10 1.00 1.00

Incremental Delay, d2 1.4 0.7 5.7 1.1 0.7 13.1

Delay (s) 27.0 29.1 74.0 24.4 54.2 70.2

Level of Service C C E C D E

Approach Delay (s) 29.0 28.9 65.0

Approach LOS C C E

Intersection Summary

HCM Average Control Delay 39.8 HCM Level of Service D

HCM Volume to Capacity ratio 0.61

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 70.9% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
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Movement SBL SBT SBR SBR2 NEL2 NEL NER NER2

Lane Configurations

Volume (vph) 99 73 20 32 2 26 22 9

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 0.95

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 0.94 0.93

Flt Protected 0.95 1.00 0.98

Satd. Flow (prot) 1711 1649 1602

Flt Permitted 0.95 1.00 0.98

Satd. Flow (perm) 1711 1649 1602

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 108 79 22 35 2 28 24 10

RTOR Reduction (vph) 0 9 0 0 0 0 0 0

Lane Group Flow (vph) 108 127 0 0 0 64 0 0

Confl. Peds. (#/hr) 4 2 2 2 4 4 6

Confl. Bikes (#/hr) 3 3

Bus Blockages (#/hr) 0 2 0 0 0 0 0 0

Turn Type Split Split

Protected Phases 7 7 3 3

Permitted Phases

Actuated Green, G (s) 15.1 15.1 8.8

Effective Green, g (s) 15.1 15.1 8.8

Actuated g/C Ratio 0.11 0.11 0.06

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0

Lane Grp Cap (vph) 185 178 101

v/s Ratio Prot 0.06 c0.08 c0.04

v/s Ratio Perm

v/c Ratio 0.58 0.71 0.63

Uniform Delay, d1 59.5 60.4 64.0

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 3.0 10.7 9.2

Delay (s) 62.5 71.1 73.2

Level of Service E E E

Approach Delay (s) 67.3 73.2

Approach LOS E E

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 73 566 24 32 950 153 12 37 27 64 31 52

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 11 11 10 10 11 10 10 10

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00

Frt 0.99 0.98 1.00 0.94 1.00 0.91

Flt Protected 0.99 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 3353 3303 1638 1617 1644 1554

Flt Permitted 0.72 0.92 0.70 1.00 0.71 1.00

Satd. Flow (perm) 2435 3043 1204 1617 1232 1554

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 79 615 26 35 1033 166 13 40 29 70 34 57

RTOR Reduction (vph) 0 3 0 0 13 0 0 25 0 0 0 0

Lane Group Flow (vph) 0 717 0 0 1221 0 13 44 0 70 91 0

Confl. Peds. (#/hr) 8 2 2 8 7 4 4 7

Confl. Bikes (#/hr) 2

Bus Blockages (#/hr) 0 4 0 0 4 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 51.2 51.2 8.8 8.8 8.8 8.8

Effective Green, g (s) 51.2 51.2 8.8 8.8 8.8 8.8

Actuated g/C Ratio 0.73 0.73 0.13 0.13 0.13 0.13

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1781 2226 151 203 155 195

v/s Ratio Prot 0.03 c0.06

v/s Ratio Perm 0.29 c0.40 0.01 0.06

v/c Ratio 0.40 0.55 0.09 0.22 0.45 0.47

Uniform Delay, d1 3.6 4.2 27.0 27.5 28.4 28.4

Progression Factor 1.50 0.87 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.6 0.9 0.2 0.5 2.1 1.8

Delay (s) 6.0 4.6 27.3 28.0 30.4 30.2

Level of Service A A C C C C

Approach Delay (s) 6.0 4.6 27.9 30.3

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 7.8 HCM Level of Service A

HCM Volume to Capacity ratio 0.54

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 74.1% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 502 155 99 814 335 93

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 11 11 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 1.00 0.95 0.97

Frpb, ped/bikes 0.99 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.96 1.00 1.00 0.97

Flt Protected 1.00 0.95 1.00 0.96

Satd. Flow (prot) 3274 1770 3421 3345

Flt Permitted 1.00 0.95 1.00 0.96

Satd. Flow (perm) 3274 1770 3421 3345

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 546 168 108 885 364 101

RTOR Reduction (vph) 34 0 0 0 42 0

Lane Group Flow (vph) 680 0 108 885 423 0

Confl. Peds. (#/hr) 6 6

Confl. Bikes (#/hr) 1 3

Turn Type Prot

Protected Phases 2 1 6 4

Permitted Phases

Actuated Green, G (s) 34.3 7.6 46.9 13.1

Effective Green, g (s) 34.3 7.6 46.9 13.1

Actuated g/C Ratio 0.49 0.11 0.67 0.19

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1604 192 2292 626

v/s Ratio Prot c0.21 c0.06 0.26 c0.13

v/s Ratio Perm

v/c Ratio 0.42 0.56 0.39 0.68

Uniform Delay, d1 11.5 29.6 5.1 26.5

Progression Factor 0.77 0.91 1.47 1.00

Incremental Delay, d2 0.8 2.0 0.4 2.3

Delay (s) 9.6 29.1 8.0 28.7

Level of Service A C A C

Approach Delay (s) 9.6 10.3 28.7

Approach LOS A B C

Intersection Summary

HCM Average Control Delay 14.0 HCM Level of Service B

HCM Volume to Capacity ratio 0.50

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 49.4% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 44 513 50 19 649 39 217 229 40 76 101 37

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 12 11 11 11 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 1.00 0.98 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1711 3365 1770 3359 1711 1757 1711 1729

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1711 3365 1770 3359 1711 1757 1711 1729

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 48 558 54 21 705 42 236 249 43 83 110 40

RTOR Reduction (vph) 0 4 0 0 3 0 0 5 0 0 0 0

Lane Group Flow (vph) 48 608 0 21 744 0 236 287 0 83 150 0

Confl. Peds. (#/hr) 2 4 4 2 1 1

Confl. Bikes (#/hr) 3 1

Bus Blockages (#/hr) 0 0 0 0 4 0 0 0 0 0 0 0

Turn Type Prot Prot Split Split

Protected Phases 1 6 5 2 3 3 4 4

Permitted Phases

Actuated Green, G (s) 6.8 72.6 3.6 69.4 27.3 27.3 16.5 16.5

Effective Green, g (s) 6.8 72.6 3.6 69.4 27.3 27.3 16.5 16.5

Actuated g/C Ratio 0.05 0.52 0.03 0.50 0.20 0.20 0.12 0.12

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.0 2.5 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 83 1745 46 1665 334 343 202 204

v/s Ratio Prot c0.03 c0.18 0.01 c0.22 0.14 c0.16 0.05 c0.09

v/s Ratio Perm

v/c Ratio 0.58 0.35 0.46 0.45 0.71 0.84 0.41 0.74

Uniform Delay, d1 65.2 19.8 67.2 22.9 52.6 54.2 57.2 59.6

Progression Factor 0.99 0.70 1.06 0.52 1.16 1.16 1.00 1.00

Incremental Delay, d2 7.2 0.5 5.0 0.9 5.3 15.1 0.5 11.2

Delay (s) 71.5 14.3 76.5 12.7 66.6 78.2 57.7 70.8

Level of Service E B E B E E E E

Approach Delay (s) 18.5 14.4 73.0 66.2

Approach LOS B B E E

Intersection Summary

HCM Average Control Delay 35.3 HCM Level of Service D

HCM Volume to Capacity ratio 0.61

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 25.0

Intersection Capacity Utilization 59.6% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 11 2 0 121 4 15 1 383 73 17 172 2

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 12 2 0 132 4 16 1 416 79 18 187 2

Pedestrians 2 1 1 1

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 0 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 705 726 191 686 687 458 191 497

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 705 726 191 686 687 458 191 497

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 96 99 100 63 99 97 100 98

cM capacity (veh/h) 333 344 849 354 362 602 1380 1066

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 14 152 497 208

Volume Left 12 132 1 18

Volume Right 0 16 79 2

cSH 334 370 1380 1066

Volume to Capacity 0.04 0.41 0.00 0.02

Queue Length 95th (ft) 3 49 0 1

Control Delay (s) 16.2 21.4 0.0 0.9

Lane LOS C C A A

Approach Delay (s) 16.2 21.4 0.0 0.9

Approach LOS C C

Intersection Summary

Average Delay 4.2

Intersection Capacity Utilization 39.9% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 5 64 153 454 341 7

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 5 70 166 493 371 8

Pedestrians 2 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1205 376 380

vC1, stage 1 conf vol 376

vC2, stage 2 conf vol 828

vCu, unblocked vol 1205 376 380

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s) 5.4

tF (s) 3.5 3.3 2.2

p0 queue free % 98 90 86

cM capacity (veh/h) 342 669 1176

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 75 660 378

Volume Left 5 166 0

Volume Right 70 0 8

cSH 625 1176 1700

Volume to Capacity 0.12 0.14 0.22

Queue Length 95th (ft) 10 12 0

Control Delay (s) 11.5 3.4 0.0

Lane LOS B A

Approach Delay (s) 11.5 3.4 0.0

Approach LOS B

Intersection Summary

Average Delay 2.8

Intersection Capacity Utilization 65.0% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 2 330 70 54 424 37 161 16 34 14 3 6

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 359 76 59 461 40 175 17 37 15 3 7

Pedestrians 1 1 2

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 503 436 988 1023 399 1010 1040 483

vC1, stage 1 conf vol 402 402 600 600

vC2, stage 2 conf vol 586 620 410 440

vCu, unblocked vol 503 436 988 1023 399 1010 1040 483

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s) 6.1 5.5 6.1 5.5

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 95 57 96 94 96 99 99

cM capacity (veh/h) 1060 1123 404 399 650 375 387 583

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 2 435 59 501 229 25

Volume Left 2 0 59 0 175 15

Volume Right 0 76 0 40 37 7

cSH 1060 1700 1123 1700 430 416

Volume to Capacity 0.00 0.26 0.05 0.29 0.53 0.06

Queue Length 95th (ft) 0 0 4 0 76 5

Control Delay (s) 8.4 0.0 8.4 0.0 22.6 14.2

Lane LOS A A C B

Approach Delay (s) 0.0 0.9 22.6 14.2

Approach LOS C B

Intersection Summary

Average Delay 4.8

Intersection Capacity Utilization 53.4% ICU Level of Service A

Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 366 48 126 531 117 313

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 398 52 137 577 127 340

Pedestrians 2 6

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 1

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 1257

pX, platoon unblocked 0.86

vC, conflicting volume 456 1283 430

vC1, stage 1 conf vol 430

vC2, stage 2 conf vol 853

vCu, unblocked vol 456 1247 430

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s) 5.4

tF (s) 2.2 3.5 3.3

p0 queue free % 88 60 45

cM capacity (veh/h) 1099 321 622

Direction, Lane # EB 1 WB 1 WB 2 NB 1

Volume Total 450 137 577 467

Volume Left 0 137 0 127

Volume Right 52 0 0 340

cSH 1700 1099 1700 496

Volume to Capacity 0.26 0.12 0.34 0.94

Queue Length 95th (ft) 0 11 0 289

Control Delay (s) 0.0 8.7 0.0 56.3

Lane LOS A F

Approach Delay (s) 0.0 1.7 56.3

Approach LOS F

Intersection Summary

Average Delay 16.9

Intersection Capacity Utilization 65.0% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 8 31 52 250 80 14

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 9 34 57 272 87 15

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 329 244 193

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 329 244 193

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 99 88 98

cM capacity (veh/h) 1229 738 847

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 42 328 102

Volume Left 9 0 87

Volume Right 0 272 15

cSH 1229 1700 752

Volume to Capacity 0.01 0.19 0.14

Queue Length 95th (ft) 1 0 12

Control Delay (s) 1.7 0.0 10.5

Lane LOS A B

Approach Delay (s) 1.7 0.0 10.5

Approach LOS B

Intersection Summary

Average Delay 2.4

Intersection Capacity Utilization 30.2% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 27 37 88 363 207 20

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 29 40 96 395 225 22

Pedestrians 4

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 826 236 225

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 826 236 225

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 91 95 93

cM capacity (veh/h) 317 803 1344

Direction, Lane # EB 1 EB 2 NB 1 SB 1

Volume Total 29 40 490 247

Volume Left 29 0 96 0

Volume Right 0 40 0 22

cSH 317 803 1344 1700

Volume to Capacity 0.09 0.05 0.07 0.15

Queue Length 95th (ft) 8 4 6 0

Control Delay (s) 17.5 9.7 2.1 0.0

Lane LOS C A A

Approach Delay (s) 13.0 2.1 0.0

Approach LOS B

Intersection Summary

Average Delay 2.4

Intersection Capacity Utilization 49.4% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 1 0 157 2 213 0 262 141 54 130 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 11 12 12 12 12 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 0.98 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 0.85 1.00

Flt Protected 1.00 0.95 1.00 1.00 1.00 0.99

Satd. Flow (prot) 1863 1707 1544 1863 1549 1831

Flt Permitted 1.00 0.76 1.00 1.00 1.00 0.61

Satd. Flow (perm) 1863 1361 1544 1863 1549 1128

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 1 0 171 2 232 0 285 153 59 141 1

RTOR Reduction (vph) 0 0 0 0 85 0 0 0 119 0 0 0

Lane Group Flow (vph) 0 1 0 171 149 0 0 285 34 0 201 0

Confl. Peds. (#/hr) 3 1 1 3 6 7 7 6

Confl. Bikes (#/hr) 1 1

Turn Type Perm Perm Perm Perm Perm

Protected Phases 2 2 5 5

Permitted Phases 2 2 5 5 5

Actuated Green, G (s) 44.3 44.3 44.3 15.7 15.7 15.7

Effective Green, g (s) 44.3 44.3 44.3 15.7 15.7 15.7

Actuated g/C Ratio 0.63 0.63 0.63 0.22 0.22 0.22

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1179 861 977 418 347 253

v/s Ratio Prot 0.00 0.10 0.15

v/s Ratio Perm c0.13 0.02 c0.18

v/c Ratio 0.00 0.20 0.15 0.68 0.10 0.79

Uniform Delay, d1 4.7 5.4 5.2 24.9 21.5 25.6

Progression Factor 1.00 0.58 1.66 1.00 1.00 1.03

Incremental Delay, d2 0.0 0.5 0.3 3.6 0.0 13.9

Delay (s) 4.7 3.6 9.0 28.5 21.6 40.3

Level of Service A A A C C D

Approach Delay (s) 4.7 6.7 26.1 40.3

Approach LOS A A C D

Intersection Summary

HCM Average Control Delay 21.3 HCM Level of Service C

HCM Volume to Capacity ratio 0.35

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 52.2% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 65 776 58 151 907 310 70 325 226 157 199 28

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 11 12 11 12 11 10 11 12 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 0.91 0.91

Frpb, ped/bikes 1.00 1.00 1.00 0.98 1.00 1.00 0.96 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.96 1.00 1.00 0.85 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 0.99

Satd. Flow (prot) 1770 3377 1770 3219 1711 1739 1473 1610 3197

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 0.99

Satd. Flow (perm) 1770 3377 1770 3219 1711 1739 1473 1610 3197

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 71 843 63 164 986 337 76 353 246 171 216 30

RTOR Reduction (vph) 0 4 0 0 22 0 0 0 163 0 6 0

Lane Group Flow (vph) 71 902 0 164 1301 0 76 353 83 137 274 0

Confl. Peds. (#/hr) 21 14 14 21 6 13 13 6

Turn Type Prot Prot Split Perm Split

Protected Phases 5 2 1 6 4 4 3 3

Permitted Phases 4

Actuated Green, G (s) 7.0 57.7 15.5 66.2 30.0 30.0 30.0 16.8 16.8

Effective Green, g (s) 7.0 57.7 15.5 66.2 30.0 30.0 30.0 16.8 16.8

Actuated g/C Ratio 0.05 0.41 0.11 0.47 0.21 0.21 0.21 0.12 0.12

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 89 1392 196 1522 367 373 316 193 384

v/s Ratio Prot 0.04 c0.27 0.09 c0.40 0.04 c0.20 0.09 c0.09

v/s Ratio Perm 0.06

v/c Ratio 0.80 0.65 0.84 0.85 0.21 0.95 0.26 0.71 0.71

Uniform Delay, d1 65.8 33.0 61.0 32.6 45.2 54.2 45.8 59.3 59.3

Progression Factor 0.71 0.53 1.00 0.48 1.00 1.00 1.00 0.97 0.97

Incremental Delay, d2 34.4 2.3 2.8 0.6 0.1 32.4 0.2 8.7 4.8

Delay (s) 81.2 19.7 64.1 16.2 45.3 86.6 46.0 66.2 62.1

Level of Service F B E B D F D E E

Approach Delay (s) 24.2 21.5 67.2 63.4

Approach LOS C C E E

Intersection Summary

HCM Average Control Delay 35.8 HCM Level of Service D

HCM Volume to Capacity ratio 0.83

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 83.1% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 57 30 17 13 29 11 26 478 6 7 254 21

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 62 33 18 14 32 12 28 520 7 8 276 23

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 113 58 554 307

Volume Left (vph) 62 14 28 8

Volume Right (vph) 18 12 7 23

Hadj (s) 0.05 -0.04 0.04 -0.01

Departure Headway (s) 6.2 6.3 4.9 5.2

Degree Utilization, x 0.19 0.10 0.76 0.44

Capacity (veh/h) 519 500 715 662

Control Delay (s) 10.7 10.0 21.6 12.2

Approach Delay (s) 10.7 10.0 21.6 12.2

Approach LOS B A C B

Intersection Summary

Delay 17.0

HCM Level of Service C

Intersection Capacity Utilization 56.3% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 38 206 276 276 95 25

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 41 224 300 300 103 27

Pedestrians 1 12

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1030 118 131

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1030 118 131

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 80 76 79

cM capacity (veh/h) 203 933 1453

Direction, Lane # EB 1 EB 2 NB 1 SB 1

Volume Total 41 224 600 130

Volume Left 41 0 300 0

Volume Right 0 224 0 27

cSH 203 933 1453 1700

Volume to Capacity 0.20 0.24 0.21 0.08

Queue Length 95th (ft) 18 23 19 0

Control Delay (s) 27.2 10.1 5.1 0.0

Lane LOS D B A

Approach Delay (s) 12.7 5.1 0.0

Approach LOS B

Intersection Summary

Average Delay 6.5

Intersection Capacity Utilization 46.5% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 25 36 3 22 38 169 8 358 32 154 143 16

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 27 39 3 24 41 184 9 389 35 167 155 17

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 70 65 184 433 340

Volume Left (vph) 27 24 0 9 167

Volume Right (vph) 3 0 184 35 17

Hadj (s) 0.08 0.22 -0.67 -0.01 0.10

Departure Headway (s) 6.8 7.0 6.1 5.4 5.7

Degree Utilization, x 0.13 0.13 0.31 0.65 0.54

Capacity (veh/h) 432 466 534 634 603

Control Delay (s) 10.9 9.8 10.6 18.1 15.1

Approach Delay (s) 10.9 10.4 18.1 15.1

Approach LOS B B C C

Intersection Summary

Delay 14.9

HCM Level of Service B

Intersection Capacity Utilization 58.8% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 21 163 2 23 144 63 9 465 53 53 239 15

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 11 11 11 12 11 11 12 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.98 1.00 1.00

Flpb, ped/bikes 0.99 1.00 0.97 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.95 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1755 1858 1652 1702 1767 1801 1507 1768 1783

Flt Permitted 0.47 1.00 0.58 1.00 0.59 1.00 1.00 0.44 1.00

Satd. Flow (perm) 872 1858 1013 1702 1097 1801 1507 812 1783

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 23 177 2 25 157 68 10 505 58 58 260 16

RTOR Reduction (vph) 0 1 0 0 25 0 0 0 19 0 2 0

Lane Group Flow (vph) 23 178 0 25 200 0 10 505 39 58 274 0

Confl. Peds. (#/hr) 6 22 22 6 1 2 2 1

Confl. Bikes (#/hr) 2 2

Turn Type Perm Perm Perm Perm Perm

Protected Phases 4 4 2 2

Permitted Phases 4 4 2 2 2

Actuated Green, G (s) 13.2 13.2 13.2 13.2 46.8 46.8 46.8 46.8 46.8

Effective Green, g (s) 13.2 13.2 13.2 13.2 46.8 46.8 46.8 46.8 46.8

Actuated g/C Ratio 0.19 0.19 0.19 0.19 0.67 0.67 0.67 0.67 0.67

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 164 350 191 321 733 1204 1008 543 1192

v/s Ratio Prot 0.10 c0.12 c0.28 0.15

v/s Ratio Perm 0.03 0.02 0.01 0.03 0.07

v/c Ratio 0.14 0.51 0.13 0.62 0.01 0.42 0.04 0.11 0.23

Uniform Delay, d1 23.7 25.5 23.6 26.1 3.9 5.3 3.9 4.1 4.5

Progression Factor 1.00 1.00 1.20 1.34 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.4 0.1 2.4 0.0 1.1 0.1 0.4 0.4

Delay (s) 23.8 25.9 28.5 37.4 3.9 6.4 4.0 4.5 5.0

Level of Service C C C D A A A A A

Approach Delay (s) 25.7 36.5 6.1 4.9

Approach LOS C D A A

Intersection Summary

HCM Average Control Delay 14.3 HCM Level of Service B

HCM Volume to Capacity ratio 0.46

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 60.3% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 1 235 35 155 183 36 40 16 660 25 302 70

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00 1.00 0.95 0.95 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.86 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 1676 1400 1513 1586 1393 1589 1365 1354 1593 3185 1392

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.54 1.00 1.00 0.44 1.00 1.00

Satd. Flow (perm) 1593 1676 1400 1513 1586 1393 902 1365 1354 737 3185 1392

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 1 255 38 168 199 39 43 17 717 27 328 76

RTOR Reduction (vph) 0 0 15 0 0 0 0 165 172 0 0 36

Lane Group Flow (vph) 1 255 23 151 216 39 43 203 194 27 328 40

Confl. Peds. (#/hr) 5 3 3 5 1 1

Turn Type Split Perm Split Free Perm Prot Perm Perm

Protected Phases 8 8 7 7 2 2 6

Permitted Phases 8 Free 2 6 6

Actuated Green, G (s) 27.2 27.2 27.2 23.5 23.5 140.0 74.3 74.3 74.3 74.3 74.3 74.3

Effective Green, g (s) 27.2 27.2 27.2 23.5 23.5 140.0 74.3 74.3 74.3 74.3 74.3 74.3

Actuated g/C Ratio 0.19 0.19 0.19 0.17 0.17 1.00 0.53 0.53 0.53 0.53 0.53 0.53

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.5 3.5 3.5 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 309 326 272 254 266 1393 479 724 719 391 1690 739

v/s Ratio Prot 0.00 c0.15 0.10 c0.14 c0.15 0.14 0.10

v/s Ratio Perm 0.02 0.03 0.05 0.04 0.03

v/c Ratio 0.00 0.78 0.09 0.59 0.81 0.03 0.09 0.28 0.27 0.07 0.19 0.05

Uniform Delay, d1 45.5 53.6 46.2 53.8 56.1 0.0 16.2 18.1 18.0 16.0 17.2 15.9

Progression Factor 1.00 1.00 1.00 0.37 0.38 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 11.9 0.2 2.2 14.5 0.0 0.4 1.0 0.9 0.3 0.3 0.1

Delay (s) 45.5 65.5 46.4 22.1 35.9 0.0 16.6 19.1 18.9 16.3 17.4 16.0

Level of Service D E D C D A B B B B B B

Approach Delay (s) 62.9 27.3 18.9 17.1

Approach LOS E C B B

Intersection Summary

HCM Average Control Delay 27.1 HCM Level of Service C

HCM Volume to Capacity ratio 0.49

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 63.9% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 359 129 5 232 99 90 6 998 203 132 626 204

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.98 1.00 0.99 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.97 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1769 1850 1743 1863 1556 1769 3424 1770 3385

Flt Permitted 0.36 1.00 0.66 1.00 1.00 0.28 1.00 0.09 1.00

Satd. Flow (perm) 669 1850 1219 1863 1556 530 3424 160 3385

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 390 140 5 252 108 98 7 1085 221 143 680 222

RTOR Reduction (vph) 0 1 0 0 0 89 0 11 0 0 20 0

Lane Group Flow (vph) 390 144 0 252 108 9 7 1295 0 143 882 0

Confl. Peds. (#/hr) 1 11 11 1 2 12 12 2

Confl. Bikes (#/hr) 2 1 1

Turn Type pm+pt pm+pt Perm pm+pt pm+pt

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 8 2 6

Actuated Green, G (s) 47.1 23.7 32.4 13.0 13.0 70.3 69.5 84.9 80.1

Effective Green, g (s) 47.1 23.7 32.4 13.0 13.0 70.3 69.5 84.9 80.1

Actuated g/C Ratio 0.34 0.17 0.23 0.09 0.09 0.50 0.50 0.61 0.57

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 462 313 355 173 144 273 1700 228 1937

v/s Ratio Prot c0.18 0.08 0.10 0.06 0.00 c0.38 c0.05 0.26

v/s Ratio Perm c0.10 0.07 0.01 0.01 0.33

v/c Ratio 0.84 0.46 0.71 0.62 0.06 0.03 0.76 0.63 0.46

Uniform Delay, d1 39.9 52.4 48.3 61.1 57.9 17.6 28.5 22.4 17.3

Progression Factor 1.00 1.00 0.22 0.54 1.66 1.00 1.00 1.00 1.00

Incremental Delay, d2 13.2 1.1 4.9 5.2 0.1 0.0 3.3 5.3 0.8

Delay (s) 53.1 53.5 15.4 38.2 96.3 17.6 31.8 27.8 18.1

Level of Service D D B D F B C C B

Approach Delay (s) 53.2 38.1 31.8 19.4

Approach LOS D D C B

Intersection Summary

HCM Average Control Delay 32.2 HCM Level of Service C

HCM Volume to Capacity ratio 0.77

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 80.3% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 359 813 111 5 766 299 340 493 494 26 39 89

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.1 5.5 5.5 5.5 5.1 5.1 5.5 5.1 5.1 5.5

Lane Util. Factor 1.00 0.95 1.00 0.95 0.91 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.96 0.99 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 0.96 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 1.00 0.95 0.99 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3539 1520 3371 1610 3369 1583 1770 1863 1583

Flt Permitted 0.08 1.00 1.00 0.95 0.95 0.99 1.00 0.95 1.00 1.00

Satd. Flow (perm) 145 3539 1520 3207 1610 3369 1583 1770 1863 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 390 884 121 5 833 325 370 536 537 28 42 97

RTOR Reduction (vph) 0 0 34 0 30 0 0 0 194 0 0 58

Lane Group Flow (vph) 390 884 87 0 1133 0 292 614 343 28 42 39

Confl. Peds. (#/hr) 6 8 8 6

Confl. Bikes (#/hr) 1

Turn Type pm+pt Perm Perm Split custom Split custom

Protected Phases 5 2 6 4 4 3 3

Permitted Phases 2 2 6 2 6

Actuated Green, G (s) 83.6 83.6 83.6 53.1 27.7 27.7 83.6 3.7 3.7 53.1

Effective Green, g (s) 83.6 83.6 83.6 53.1 27.7 27.7 83.6 3.7 3.7 53.1

Actuated g/C Ratio 0.64 0.64 0.64 0.41 0.21 0.21 0.64 0.03 0.03 0.41

Clearance Time (s) 5.1 5.5 5.5 5.5 5.1 5.1 5.5 5.1 5.1 5.5

Vehicle Extension (s) 3.0 3.5 3.5 3.5 3.0 3.0 3.5 3.0 3.0 3.5

Lane Grp Cap (vph) 409 2264 972 1303 341 714 1013 50 53 643

v/s Ratio Prot c0.19 0.25 0.18 c0.18 0.02 c0.02

v/s Ratio Perm c0.42 0.06 0.35 0.22 0.02

v/c Ratio 0.95 0.39 0.09 0.87 0.86 0.86 0.34 0.56 0.79 0.06

Uniform Delay, d1 40.6 11.3 9.0 35.6 49.6 49.6 10.8 62.7 63.1 23.6

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 32.5 0.1 0.0 6.6 18.6 10.1 0.2 13.6 54.5 0.0

Delay (s) 73.2 11.4 9.1 42.2 68.2 59.8 11.1 76.2 117.6 23.7

Level of Service E B A D E E B E F C

Approach Delay (s) 28.5 42.2 43.3 56.1

Approach LOS C D D E

Intersection Summary

HCM Average Control Delay 38.6 HCM Level of Service D

HCM Volume to Capacity ratio 0.90

Actuated Cycle Length (s) 130.7 Sum of lost time (s) 15.3

Intersection Capacity Utilization 88.6% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Sign Control Stop Stop Stop

Volume (vph) 3 50 67 44 32 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 3 54 73 48 35 1

Direction, Lane # EB 1 NB 1 SB 1

Volume Total (vph) 58 121 36

Volume Left (vph) 3 73 0

Volume Right (vph) 54 0 1

Hadj (s) -0.52 0.15 0.02

Departure Headway (s) 3.7 4.2 4.1

Degree Utilization, x 0.06 0.14 0.04

Capacity (veh/h) 924 834 847

Control Delay (s) 7.0 7.9 7.3

Approach Delay (s) 7.0 7.9 7.3

Approach LOS A A A

Intersection Summary

Delay 7.5

HCM Level of Service A

Intersection Capacity Utilization 22.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 4 4 0 1 7 56 0 24 0 55 37 10

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 4 4 0 1 8 61 0 26 0 60 40 11

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 9 70 26 111

Volume Left (vph) 4 1 0 60

Volume Right (vph) 0 61 0 11

Hadj (s) 0.13 -0.49 0.03 0.08

Departure Headway (s) 4.4 3.7 4.2 4.2

Degree Utilization, x 0.01 0.07 0.03 0.13

Capacity (veh/h) 785 929 826 845

Control Delay (s) 7.4 7.0 7.3 7.8

Approach Delay (s) 7.4 7.0 7.3 7.8

Approach LOS A A A A

Intersection Summary

Delay 7.5

HCM Level of Service A

Intersection Capacity Utilization 24.4% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 0 3 8 0 40 2 96 10 26 63 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 0 3 9 0 43 2 104 11 28 68 0

Pedestrians 1 1

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 284 245 69 243 239 111 68 115

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 284 245 69 243 239 111 68 115

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 100 100 99 100 95 100 98

cM capacity (veh/h) 627 644 993 696 648 942 1533 1474

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 4 52 117 97

Volume Left 1 9 2 28

Volume Right 3 43 11 0

cSH 866 890 1533 1474

Volume to Capacity 0.01 0.06 0.00 0.02

Queue Length 95th (ft) 0 5 0 1

Control Delay (s) 9.2 9.3 0.1 2.3

Lane LOS A A A A

Approach Delay (s) 9.2 9.3 0.1 2.3

Approach LOS A A

Intersection Summary

Average Delay 2.8

Intersection Capacity Utilization 22.0% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 322 14 7 19 4 13 58 423 16 13 294 158

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 5.0 5.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 0.99 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.95 1.00 0.99 1.00 0.95

Flt Protected 0.96 0.97 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1769 1717 1756 3517 1770 3327

Flt Permitted 0.73 0.79 0.47 1.00 0.95 1.00

Satd. Flow (perm) 1353 1398 873 3517 1770 3327

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 350 15 8 21 4 14 63 460 17 14 320 172

RTOR Reduction (vph) 0 1 0 0 9 0 0 2 0 0 37 0

Lane Group Flow (vph) 0 372 0 0 30 0 63 475 0 14 455 0

Confl. Peds. (#/hr) 1 3 3 1 3 2 2 3

Confl. Bikes (#/hr) 1

Turn Type Perm Perm Perm Prot

Protected Phases 8 8 6 5 5 6

Permitted Phases 8 8 6

Actuated Green, G (s) 48.7 48.7 65.3 65.3 13.0 82.3

Effective Green, g (s) 48.7 48.7 65.3 65.3 13.0 82.3

Actuated g/C Ratio 0.35 0.35 0.47 0.47 0.09 0.59

Clearance Time (s) 4.0 4.0 5.0 5.0 4.0

Vehicle Extension (s) 3.5 3.5 2.5 2.5 2.0

Lane Grp Cap (vph) 471 486 407 1640 164 1956

v/s Ratio Prot c0.14 0.01 c0.14

v/s Ratio Perm c0.28 0.02 0.07

v/c Ratio 0.79 0.06 0.15 0.29 0.09 0.23

Uniform Delay, d1 41.1 30.4 21.5 23.0 58.1 13.8

Progression Factor 1.00 1.00 0.70 0.69 1.67 0.18

Incremental Delay, d2 9.0 0.1 0.8 0.4 0.1 0.0

Delay (s) 50.1 30.5 15.9 16.3 97.1 2.5

Level of Service D C B B F A

Approach Delay (s) 50.1 30.5 16.3 5.2

Approach LOS D C B A

Intersection Summary

HCM Average Control Delay 21.5 HCM Level of Service C

HCM Volume to Capacity ratio 0.48

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 13.0

Intersection Capacity Utilization 54.0% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 3 5 104 5 7 9 117 73 8 49 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 3 5 113 5 8 10 127 79 9 53 0

Pedestrians 2 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 131

pX, platoon unblocked 0.97 0.97 0.97 0.97 0.97 0.97

vC, conflicting volume 269 297 55 266 257 169 53 207

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 230 259 55 227 218 127 53 165

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 99 99 84 99 99 99 99

cM capacity (veh/h) 684 618 1010 691 651 894 1552 1369

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 9 126 216 62

Volume Left 0 113 10 9

Volume Right 5 8 79 0

cSH 816 699 1552 1369

Volume to Capacity 0.01 0.18 0.01 0.01

Queue Length 95th (ft) 1 16 0 0

Control Delay (s) 9.5 11.3 0.4 1.1

Lane LOS A B A A

Approach Delay (s) 9.5 11.3 0.4 1.1

Approach LOS A B

Intersection Summary

Average Delay 4.0

Intersection Capacity Utilization 32.0% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 14 3 7 24 17 17 15 90 12 28 89 48

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 15 3 8 26 18 18 16 98 13 30 97 52

Pedestrians 4 3 1

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 352 334 128 334 354 107 153 114

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 352 334 128 334 354 107 153 114

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 97 99 99 96 97 98 99 98

cM capacity (veh/h) 557 564 918 592 550 944 1423 1472

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 26 63 127 179

Volume Left 15 26 16 30

Volume Right 8 18 13 52

cSH 631 649 1423 1472

Volume to Capacity 0.04 0.10 0.01 0.02

Queue Length 95th (ft) 3 8 1 2

Control Delay (s) 11.0 11.1 1.0 1.4

Lane LOS B B A A

Approach Delay (s) 11.0 11.1 1.0 1.4

Approach LOS B B

Intersection Summary

Average Delay 3.5

Intersection Capacity Utilization 23.9% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 131 721 4 4 1001 97 4 1 1 43 1 134

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.6 4.6 4.6 4.6 5.5 5.5 5.5

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.99 0.98 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.97 0.95 1.00

Satd. Flow (prot) 1769 3536 1768 3485 1759 1770 1561

Flt Permitted 0.16 1.00 0.30 1.00 0.90 0.75 1.00

Satd. Flow (perm) 295 3536 553 3485 1636 1404 1561

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 142 784 4 4 1088 105 4 1 1 47 1 146

RTOR Reduction (vph) 0 0 0 0 8 0 0 1 0 0 95 0

Lane Group Flow (vph) 142 788 0 4 1185 0 0 5 0 47 52 0

Confl. Peds. (#/hr) 2 1 1 2 2 2

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 81.4 81.4 81.4 81.4 48.5 48.5 48.5

Effective Green, g (s) 81.4 81.4 81.4 81.4 48.5 48.5 48.5

Actuated g/C Ratio 0.58 0.58 0.58 0.58 0.35 0.35 0.35

Clearance Time (s) 4.6 4.6 4.6 4.6 5.5 5.5 5.5

Vehicle Extension (s) 3.5 3.5 3.5 3.5 4.0 4.0 4.0

Lane Grp Cap (vph) 172 2056 322 2026 567 486 541

v/s Ratio Prot 0.22 0.34 0.03

v/s Ratio Perm c0.48 0.01 0.00 c0.03

v/c Ratio 0.83 0.38 0.01 0.58 0.01 0.10 0.10

Uniform Delay, d1 23.6 15.8 12.4 18.6 30.0 30.9 30.9

Progression Factor 1.20 0.98 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 16.9 0.1 0.0 0.5 0.0 0.4 0.4

Delay (s) 45.2 15.5 12.4 19.0 30.0 31.3 31.3

Level of Service D B B B C C C

Approach Delay (s) 20.0 19.0 30.0 31.3

Approach LOS C B C C

Intersection Summary

HCM Average Control Delay 20.5 HCM Level of Service C

HCM Volume to Capacity ratio 0.55

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.1

Intersection Capacity Utilization 70.3% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 72 565 186 131 723 231 203 483 108 179 328 45

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.96 1.00 0.96 1.00 0.97 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 3393 1770 3392 1770 3431 1770 3467

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1770 3393 1770 3392 1770 3431 1770 3467

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 78 614 202 142 786 251 221 525 117 195 357 49

RTOR Reduction (vph) 0 46 0 0 43 0 0 28 0 0 16 0

Lane Group Flow (vph) 78 770 0 142 994 0 221 614 0 195 390 0

Confl. Peds. (#/hr) 8 4 4 8 6 5 5 6

Turn Type Prot Prot Prot Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases

Actuated Green, G (s) 3.7 19.3 7.6 23.2 10.1 17.3 9.8 17.0

Effective Green, g (s) 3.7 19.3 7.6 23.2 10.1 17.3 9.8 17.0

Actuated g/C Ratio 0.05 0.28 0.11 0.33 0.14 0.25 0.14 0.24

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 94 935 192 1124 255 848 248 842

v/s Ratio Prot 0.04 0.23 c0.08 c0.29 c0.12 c0.18 0.11 0.11

v/s Ratio Perm

v/c Ratio 0.83 0.82 0.74 0.88 0.87 0.72 0.79 0.46

Uniform Delay, d1 32.8 23.8 30.2 22.1 29.3 24.2 29.1 22.6

Progression Factor 1.00 1.00 1.56 0.89 1.11 0.91 1.00 1.00

Incremental Delay, d2 42.7 6.0 12.9 7.9 25.1 5.3 15.1 1.8

Delay (s) 75.5 29.7 60.1 27.5 57.6 27.3 44.1 24.4

Level of Service E C E C E C D C

Approach Delay (s) 33.7 31.4 35.1 30.8

Approach LOS C C D C

Intersection Summary

HCM Average Control Delay 32.8 HCM Level of Service C

HCM Volume to Capacity ratio 0.79

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 71.7% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 0 0 790 0 0 0 0 0 644 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3

Lane Util. Factor 0.95 0.95

Frt 1.00 1.00

Flt Protected 1.00 1.00

Satd. Flow (prot) 3539 3539

Flt Permitted 1.00 1.00

Satd. Flow (perm) 3539 3539

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 0 0 0 859 0 0 0 0 0 700 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 0 0 0 859 0 0 0 0 0 700 0

Turn Type

Protected Phases 6 4

Permitted Phases

Actuated Green, G (s) 92.4 37.0

Effective Green, g (s) 92.4 37.0

Actuated g/C Ratio 0.66 0.26

Clearance Time (s) 5.3 5.3

Vehicle Extension (s) 5.0 5.0

Lane Grp Cap (vph) 2336 935

v/s Ratio Prot c0.24 c0.20

v/s Ratio Perm

v/c Ratio 0.37 0.75

Uniform Delay, d1 10.7 47.2

Progression Factor 0.79 1.00

Incremental Delay, d2 0.4 4.0

Delay (s) 8.8 51.2

Level of Service A D

Approach Delay (s) 0.0 8.8 0.0 51.2

Approach LOS A A A D

Intersection Summary

HCM Average Control Delay 27.8 HCM Level of Service C

HCM Volume to Capacity ratio 0.48

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.6

Intersection Capacity Utilization 36.7% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 0 761 0 0 639 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3

Lane Util. Factor 0.95 0.97

Frt 1.00 1.00

Flt Protected 1.00 0.95

Satd. Flow (prot) 3539 3433

Flt Permitted 1.00 0.95

Satd. Flow (perm) 3539 3433

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 827 0 0 695 0

RTOR Reduction (vph) 0 0 0 0 220 0

Lane Group Flow (vph) 0 827 0 0 475 0

Turn Type

Protected Phases 2 4

Permitted Phases

Actuated Green, G (s) 101.5 27.9

Effective Green, g (s) 101.5 27.9

Actuated g/C Ratio 0.72 0.20

Clearance Time (s) 5.3 5.3

Vehicle Extension (s) 5.0 5.0

Lane Grp Cap (vph) 2566 684

v/s Ratio Prot c0.23 c0.14

v/s Ratio Perm

v/c Ratio 0.32 0.69

Uniform Delay, d1 6.9 52.1

Progression Factor 1.54 0.07

Incremental Delay, d2 0.3 3.5

Delay (s) 11.0 7.0

Level of Service B A

Approach Delay (s) 11.0 0.0 7.0

Approach LOS B A A

Intersection Summary

HCM Average Control Delay 9.2 HCM Level of Service A

HCM Volume to Capacity ratio 0.40

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.6

Intersection Capacity Utilization 48.5% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 60 1467 70 154 1801 148 117 183 189 120 93 45

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.6 5.3 4.6 5.3 4.6 5.0 5.0 4.6 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3515 1770 3492 1770 1803 1552 1770 1863 1558

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3515 1770 3492 1770 1803 1552 1770 1863 1558

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 65 1595 76 167 1958 161 127 199 205 130 101 49

RTOR Reduction (vph) 0 2 0 0 4 0 0 0 102 0 0 42

Lane Group Flow (vph) 65 1669 0 167 2115 0 127 199 103 130 101 7

Confl. Peds. (#/hr) 2 3 3 2

Confl. Bikes (#/hr) 7 3 1

Bus Blockages (#/hr) 0 0 0 0 0 0 0 8 0 0 0 0

Turn Type Prot Prot Prot Perm Prot Perm

Protected Phases 5 2 1 6 3 8 7 4

Permitted Phases 8 4

Actuated Green, G (s) 12.5 67.6 20.1 75.2 11.4 23.4 23.4 9.4 21.4 21.4

Effective Green, g (s) 12.5 67.6 20.1 75.2 11.4 23.4 23.4 9.4 21.4 21.4

Actuated g/C Ratio 0.09 0.48 0.14 0.54 0.08 0.17 0.17 0.07 0.15 0.15

Clearance Time (s) 4.6 5.3 4.6 5.3 4.6 5.0 5.0 4.6 5.0 5.0

Vehicle Extension (s) 2.5 5.0 2.5 5.0 2.5 5.0 5.0 3.0 5.0 5.0

Lane Grp Cap (vph) 158 1697 254 1876 144 301 259 119 285 238

v/s Ratio Prot 0.04 0.47 c0.09 c0.61 0.07 c0.11 c0.07 0.05

v/s Ratio Perm 0.07 0.00

v/c Ratio 0.41 0.98 0.66 1.13 0.88 0.66 0.40 1.09 0.35 0.03

Uniform Delay, d1 60.3 35.6 56.7 32.4 63.6 54.6 52.0 65.3 53.1 50.5

Progression Factor 1.25 0.49 1.14 0.85 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.2 17.8 5.1 64.4 42.0 7.0 2.1 109.5 1.6 0.1

Delay (s) 76.6 35.4 69.7 92.0 105.6 61.6 54.1 174.8 54.7 50.6

Level of Service E D E F F E D F D D

Approach Delay (s) 36.9 90.4 69.3 109.7

Approach LOS D F E F

Intersection Summary

HCM Average Control Delay 70.0 HCM Level of Service E

HCM Volume to Capacity ratio 0.96

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 14.5

Intersection Capacity Utilization 92.2% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 0 1473 1388 0 483 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3 5.0

Lane Util. Factor 0.95 0.95 0.97

Frt 1.00 1.00 1.00

Flt Protected 1.00 1.00 0.95

Satd. Flow (prot) 3539 3539 3433

Flt Permitted 1.00 1.00 0.95

Satd. Flow (perm) 3539 3539 3433

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 1601 1509 0 525 0

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 0 1601 1509 0 525 0

Turn Type

Protected Phases 2 6 4

Permitted Phases

Actuated Green, G (s) 103.0 103.0 26.7

Effective Green, g (s) 103.0 103.0 26.7

Actuated g/C Ratio 0.74 0.74 0.19

Clearance Time (s) 5.3 5.3 5.0

Vehicle Extension (s) 5.0 3.0 3.0

Lane Grp Cap (vph) 2604 2604 655

v/s Ratio Prot c0.45 0.43 c0.15

v/s Ratio Perm

v/c Ratio 0.61 0.58 0.80

Uniform Delay, d1 8.9 8.5 54.1

Progression Factor 0.23 1.00 1.00

Incremental Delay, d2 0.4 0.9 7.0

Delay (s) 2.4 9.5 61.1

Level of Service A A E

Approach Delay (s) 2.4 9.5 61.1

Approach LOS A A E

Intersection Summary

HCM Average Control Delay 13.8 HCM Level of Service B

HCM Volume to Capacity ratio 0.65

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.3

Intersection Capacity Utilization 63.1% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 36 38 61 1517 1237 60

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 39 41 66 1649 1345 65

Pedestrians 2

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 2304 674 1412

vC1, stage 1 conf vol 1347

vC2, stage 2 conf vol 957

vCu, unblocked vol 2304 674 1412

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s) 5.8

tF (s) 3.5 3.3 2.2

p0 queue free % 76 90 86

cM capacity (veh/h) 163 396 478

Direction, Lane # EB 1 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3

Volume Total 80 66 824 824 672 672 65

Volume Left 39 66 0 0 0 0 0

Volume Right 41 0 0 0 0 0 65

cSH 234 478 1700 1700 1700 1700 1700

Volume to Capacity 0.34 0.14 0.48 0.48 0.40 0.40 0.04

Queue Length 95th (ft) 36 12 0 0 0 0 0

Control Delay (s) 28.2 13.7 0.0 0.0 0.0 0.0 0.0

Lane LOS D B

Approach Delay (s) 28.2 0.5 0.0

Approach LOS D

Intersection Summary

Average Delay 1.0

Intersection Capacity Utilization 52.9% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 231 288 77 180 364 377 46 1173 135 225 856 204

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 11 11 11 11 11 11 13 15 11 13

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.98 1.00 1.00 0.96 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3408 1711 3421 1498 1711 3421 1566 1947 3421 1588

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3408 1711 3421 1498 1711 3421 1566 1947 3421 1588

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 251 313 84 196 396 410 50 1275 147 245 930 222

RTOR Reduction (vph) 0 18 0 0 0 164 0 0 89 0 0 77

Lane Group Flow (vph) 251 379 0 196 396 246 50 1275 58 245 930 145

Confl. Peds. (#/hr) 6 10 10 6 10 21 21 10

Turn Type Prot Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 20.0 27.5 17.0 24.5 24.5 6.9 55.5 55.5 18.0 66.6 66.6

Effective Green, g (s) 20.0 27.5 17.0 24.5 24.5 6.9 55.5 55.5 18.0 66.6 66.6

Actuated g/C Ratio 0.14 0.20 0.12 0.18 0.18 0.05 0.40 0.40 0.13 0.48 0.48

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 3.0 2.0 2.0 2.5 3.5 3.5 2.5 3.5 3.5

Lane Grp Cap (vph) 253 669 208 599 262 84 1356 621 250 1627 755

v/s Ratio Prot c0.14 c0.11 0.11 0.12 0.03 c0.37 c0.13 0.27

v/s Ratio Perm c0.16 0.04 0.09

v/c Ratio 0.99 0.57 0.94 0.66 0.94 0.60 0.94 0.09 0.98 0.57 0.19

Uniform Delay, d1 59.9 50.9 61.0 53.9 57.0 65.2 40.7 26.5 60.8 26.4 21.2

Progression Factor 0.91 0.94 1.08 0.84 0.69 1.21 0.63 0.39 1.00 1.00 1.00

Incremental Delay, d2 54.1 0.7 45.9 2.1 38.2 5.9 9.7 0.2 50.7 1.5 0.6

Delay (s) 108.3 48.7 111.9 47.5 77.5 84.8 35.3 10.5 111.5 27.9 21.7

Level of Service F D F D E F D B F C C

Approach Delay (s) 71.8 72.4 34.5 41.6

Approach LOS E E C D

Intersection Summary

HCM Average Control Delay 50.4 HCM Level of Service D

HCM Volume to Capacity ratio 1.01

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 28.0

Intersection Capacity Utilization 88.3% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL2 EBL EBT EBR WBL WBT WBR WBR2 NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 1 179 380 286 147 311 62 94 274 37 1221 106

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00

Frt 1.00 1.00 0.85 1.00 0.95 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 3185 1425 1593 3026 1593 3185 1425

Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1593 3185 1425 1593 3026 1593 3185 1425

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 1 195 413 311 160 338 67 102 298 40 1327 115

RTOR Reduction (vph) 0 0 0 249 0 16 0 0 0 0 0 62

Lane Group Flow (vph) 0 196 413 62 160 491 0 0 0 338 1327 53

Turn Type Prot Prot Perm Prot Prot Prot Perm

Protected Phases 7 7 4 3 8 5 5 2

Permitted Phases 4 2

Actuated Green, G (s) 18.0 27.7 27.7 16.8 26.5 30.0 64.5 64.5

Effective Green, g (s) 18.0 27.7 27.7 16.8 26.5 30.0 64.5 64.5

Actuated g/C Ratio 0.13 0.20 0.20 0.12 0.19 0.21 0.46 0.46

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 2.0 6.0 6.0

Lane Grp Cap (vph) 205 630 282 191 573 341 1467 657

v/s Ratio Prot c0.12 0.13 0.10 c0.16 c0.21 c0.42

v/s Ratio Perm 0.04 0.04

v/c Ratio 0.96 0.66 0.22 0.84 0.86 0.99 0.90 0.08

Uniform Delay, d1 60.6 51.8 47.1 60.3 54.9 54.9 34.9 21.1

Progression Factor 0.82 1.06 2.35 1.12 0.89 1.19 0.46 0.00

Incremental Delay, d2 49.2 2.4 0.4 25.7 11.8 25.4 3.5 0.1

Delay (s) 99.1 57.1 110.9 93.3 60.9 90.8 19.4 0.1

Level of Service F E F F E F B A

Approach Delay (s) 84.2 68.7 31.7

Approach LOS F E C

Intersection Summary

HCM Average Control Delay 55.5 HCM Level of Service E

HCM Volume to Capacity ratio 0.90

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 17.0

Intersection Capacity Utilization 89.8% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBL SBT SBR SBR2 SER2

Lane Configurations

Volume (vph) 84 852 74 17 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00

Frt 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00

Satd. Flow (prot) 1593 3185 1425

Flt Permitted 0.95 1.00 1.00

Satd. Flow (perm) 1593 3185 1425

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 91 926 80 18 0

RTOR Reduction (vph) 0 0 6 0 0

Lane Group Flow (vph) 91 926 92 0 0

Turn Type Prot Prot custom

Protected Phases 1 6 6

Permitted Phases 4

Actuated Green, G (s) 9.0 43.5 43.5

Effective Green, g (s) 9.0 43.5 43.5

Actuated g/C Ratio 0.06 0.31 0.31

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 4.0 4.0

Lane Grp Cap (vph) 102 990 443

v/s Ratio Prot 0.06 0.29 0.06

v/s Ratio Perm

v/c Ratio 0.89 0.94 0.21

Uniform Delay, d1 65.0 46.9 35.6

Progression Factor 0.96 0.92 0.91

Incremental Delay, d2 53.3 16.2 1.0

Delay (s) 116.0 59.3 33.5

Level of Service F E C

Approach Delay (s) 61.7

Approach LOS E

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 48 186 29 296 341 338 41 1360 370 257 927 21

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 6.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 0.97 0.95 1.00 1.00 0.95 1.00 0.97 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.97 1.00 1.00 0.96 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 3000 3090 3079 1383 1593 3079 1375 3090 3079 1383

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1593 3000 3090 3079 1383 1593 3079 1375 3090 3079 1383

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 52 202 32 322 371 367 45 1478 402 279 1008 23

RTOR Reduction (vph) 0 10 0 0 0 77 0 0 86 0 0 11

Lane Group Flow (vph) 52 224 0 322 371 291 45 1478 316 279 1008 12

Confl. Peds. (#/hr) 14 20 20 14 10 21 21 10

Turn Type Prot Prot Perm Prot pm+ov Prot Perm

Protected Phases 7 4 3 8 5 2 3 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 5.6 26.6 14.0 35.0 35.0 6.7 66.4 80.4 11.0 70.7 70.7

Effective Green, g (s) 5.6 26.6 14.0 35.0 35.0 6.7 66.4 80.4 11.0 70.7 70.7

Actuated g/C Ratio 0.04 0.19 0.10 0.25 0.25 0.05 0.47 0.57 0.08 0.51 0.51

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 6.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.5 3.5 3.5 1.5 4.0 3.5 1.5 4.0 4.0

Lane Grp Cap (vph) 64 570 309 770 346 76 1460 790 243 1555 698

v/s Ratio Prot 0.03 0.07 c0.10 0.12 0.03 c0.48 0.04 c0.09 c0.33

v/s Ratio Perm c0.21 0.19 0.01

v/c Ratio 0.81 0.39 1.04 0.48 0.84 0.59 1.01 0.40 1.15 0.65 0.02

Uniform Delay, d1 66.7 49.6 63.0 44.8 49.8 65.3 36.8 16.5 64.5 25.5 17.3

Progression Factor 1.07 0.86 1.07 0.49 0.37 0.98 1.07 2.00 1.00 0.76 0.66

Incremental Delay, d2 52.0 0.4 61.7 0.5 16.1 5.2 22.0 0.3 89.0 1.1 0.0

Delay (s) 123.0 43.2 128.9 22.7 34.6 69.2 61.4 33.2 153.5 20.4 11.5

Level of Service F D F C C E E C F C B

Approach Delay (s) 57.7 59.1 55.7 48.6

Approach LOS E E E D

Intersection Summary

HCM Average Control Delay 54.6 HCM Level of Service D

HCM Volume to Capacity ratio 0.99

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 21.0

Intersection Capacity Utilization 98.1% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 222 49 163 15 39 15 147 1816 23 8 1192 118

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 4.0 6.0 4.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 0.97 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.98 1.00 0.99 1.00 1.00 0.95 1.00 1.00 0.99

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.88 1.00 0.96 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1578 1401 1589 1540 3090 3079 1359 1593 3079 1404

Flt Permitted 0.59 1.00 0.27 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 979 1401 446 1540 3090 3079 1359 1593 3079 1404

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 241 53 177 16 42 16 160 1974 25 9 1296 128

RTOR Reduction (vph) 0 96 0 0 12 0 0 0 5 0 0 45

Lane Group Flow (vph) 241 134 0 16 46 0 160 1974 20 9 1296 83

Confl. Peds. (#/hr) 14 13 13 14 1 5 5 1

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 23.2 18.3 16.6 15.0 8.9 98.7 98.7 1.4 91.2 91.2

Effective Green, g (s) 23.2 18.3 16.6 15.0 8.9 98.7 98.7 1.4 91.2 91.2

Actuated g/C Ratio 0.17 0.13 0.12 0.11 0.06 0.71 0.71 0.01 0.65 0.65

Clearance Time (s) 4.0 6.0 4.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 2.0 3.0 2.0 2.0 3.0 3.0 2.0 3.0 3.0

Lane Grp Cap (vph) 183 183 66 165 196 2171 958 16 2006 915

v/s Ratio Prot c0.05 0.10 0.00 0.03 c0.05 c0.64 0.01 0.42

v/s Ratio Perm c0.17 0.03 0.01 0.06

v/c Ratio 1.32 0.73 0.24 0.28 0.82 0.91 0.02 0.56 0.65 0.09

Uniform Delay, d1 58.5 58.5 55.2 57.5 64.7 17.0 6.2 69.0 14.7 9.0

Progression Factor 0.91 0.82 1.00 1.00 1.24 0.32 0.04 0.82 0.75 1.77

Incremental Delay, d2 175.7 11.6 1.9 0.3 2.4 0.7 0.0 20.8 1.4 0.2

Delay (s) 228.6 59.6 57.1 57.9 82.4 6.2 0.2 77.4 12.5 16.2

Level of Service F E E E F A A E B B

Approach Delay (s) 146.1 57.7 11.8 13.2

Approach LOS F E B B

Intersection Summary

HCM Average Control Delay 28.4 HCM Level of Service C

HCM Volume to Capacity ratio 1.01

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 95.3% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 508 357 111 131 203 159 153 1347 207 125 795 16

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.97 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 0.95 1.00 1.00 0.98 1.00 1.00 0.95 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 3090 1676 1357 1593 3185 1397 1593 3185 1348 1593 3185 1381

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 3090 1676 1357 1593 3185 1397 1593 3185 1348 1593 3185 1381

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 552 388 121 142 221 173 166 1464 225 136 864 17

RTOR Reduction (vph) 0 0 91 0 0 68 0 0 93 0 0 10

Lane Group Flow (vph) 552 388 30 142 221 105 166 1464 132 136 864 7

Confl. Peds. (#/hr) 6 25 25 6 11 12 12 11

Turn Type Prot Perm Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 21.0 35.0 35.0 14.3 28.3 28.3 16.8 61.7 61.7 9.0 53.9 53.9

Effective Green, g (s) 21.0 35.0 35.0 14.3 28.3 28.3 16.8 61.7 61.7 9.0 53.9 53.9

Actuated g/C Ratio 0.15 0.25 0.25 0.10 0.20 0.20 0.12 0.44 0.44 0.06 0.38 0.38

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 3.0 3.0 2.0 3.0 3.0

Lane Grp Cap (vph) 464 419 339 163 644 282 191 1404 594 102 1226 532

v/s Ratio Prot c0.18 c0.23 0.09 0.07 0.10 c0.46 c0.09 0.27

v/s Ratio Perm 0.02 0.08 0.10 0.00

v/c Ratio 1.19 0.93 0.09 0.87 0.34 0.37 0.87 1.04 0.22 1.33 0.70 0.01

Uniform Delay, d1 59.5 51.2 40.3 61.9 47.9 48.2 60.5 39.1 24.3 65.5 36.3 26.6

Progression Factor 1.11 1.00 1.09 1.00 1.00 1.00 1.19 0.48 0.28 0.79 1.24 2.04

Incremental Delay, d2 103.9 24.6 0.0 35.5 0.1 0.3 11.6 26.1 0.3 193.1 2.7 0.0

Delay (s) 170.2 76.0 43.9 97.4 48.0 48.5 83.3 44.8 7.0 245.0 47.7 54.2

Level of Service F E D F D D F D A F D D

Approach Delay (s) 121.4 61.3 43.6 74.2

Approach LOS F E D E

Intersection Summary

HCM Average Control Delay 71.2 HCM Level of Service E

HCM Volume to Capacity ratio 1.04

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 96.5% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 177 410 78 214 535 233 64 1386 269 198 871 94

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.96 1.00 1.00 0.92 1.00 1.00 0.93

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3425 1770 3539 1512 1770 3539 1457 1770 3539 1474

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3425 1770 3539 1512 1770 3539 1457 1770 3539 1474

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 192 446 85 233 582 253 70 1507 292 215 947 102

RTOR Reduction (vph) 0 12 0 0 0 140 0 0 66 0 0 52

Lane Group Flow (vph) 192 519 0 233 582 113 70 1507 226 215 947 50

Confl. Peds. (#/hr) 24 26 26 24 29 43 43 29

Turn Type Prot Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 15.0 24.6 19.0 28.6 28.6 8.3 58.0 58.0 18.4 68.1 68.1

Effective Green, g (s) 15.0 24.6 19.0 28.6 28.6 8.3 58.0 58.0 18.4 68.1 68.1

Actuated g/C Ratio 0.11 0.18 0.14 0.20 0.20 0.06 0.41 0.41 0.13 0.49 0.49

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 4.0 2.0 2.0 2.0 6.0 6.0 5.0 6.0 6.0

Lane Grp Cap (vph) 190 602 240 723 309 105 1466 604 233 1721 717

v/s Ratio Prot 0.11 0.15 c0.13 c0.16 0.04 c0.43 c0.12 0.27

v/s Ratio Perm 0.07 0.16 0.03

v/c Ratio 1.01 0.86 0.97 0.80 0.37 0.67 1.03 0.37 0.92 0.55 0.07

Uniform Delay, d1 62.5 56.1 60.2 53.0 47.9 64.5 41.0 28.4 60.1 25.2 19.1

Progression Factor 1.01 1.01 1.00 1.00 1.00 1.27 0.66 0.34 1.04 0.53 0.49

Incremental Delay, d2 65.5 11.4 49.8 6.1 0.3 6.2 24.5 0.9 34.3 1.0 0.1

Delay (s) 128.8 68.1 110.1 59.2 48.2 87.8 51.7 10.6 96.8 14.4 9.5

Level of Service F E F E D F D B F B A

Approach Delay (s) 84.2 67.7 46.6 28.0

Approach LOS F E D C

Intersection Summary

HCM Average Control Delay 51.9 HCM Level of Service D

HCM Volume to Capacity ratio 0.97

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 96.3% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

46: N 130th St & SR 99 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 36 Synchro 7 -  Report

David Evans and Associates, Inc. Page 48

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 148 296 75 170 439 138 90 1376 144 129 841 110

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Frpb, ped/bikes 1.00 0.99 1.00 0.97 1.00 1.00 0.93 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.96 1.00 1.00 0.85 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1770 3393 1770 3316 1770 3539 1479 1770 3440

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1770 3393 1770 3316 1770 3539 1479 1770 3440

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 161 322 82 185 477 150 98 1496 157 140 914 120

RTOR Reduction (vph) 0 16 0 0 22 0 0 0 65 0 7 0

Lane Group Flow (vph) 161 388 0 185 605 0 98 1496 92 140 1027 0

Confl. Peds. (#/hr) 41 17 17 41 32 21 21 32

Turn Type Prot Prot Prot Perm Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 2

Actuated Green, G (s) 15.3 25.6 17.2 27.5 12.4 67.8 67.8 13.4 68.8

Effective Green, g (s) 15.3 25.6 17.2 27.5 12.4 67.8 67.8 13.4 68.8

Actuated g/C Ratio 0.11 0.18 0.12 0.20 0.09 0.48 0.48 0.10 0.49

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 193 620 217 651 157 1714 716 169 1691

v/s Ratio Prot 0.09 0.11 c0.10 c0.18 0.06 c0.42 c0.08 0.30

v/s Ratio Perm 0.06

v/c Ratio 0.83 0.63 0.85 0.93 0.62 0.87 0.13 0.83 0.61

Uniform Delay, d1 61.1 52.8 60.2 55.3 61.6 32.2 19.9 62.2 25.8

Progression Factor 1.00 1.00 1.04 0.84 1.00 1.00 1.00 1.29 0.50

Incremental Delay, d2 25.5 2.0 17.5 13.6 7.5 6.5 0.4 21.8 1.3

Delay (s) 86.6 54.7 80.3 59.9 69.1 38.7 20.2 101.9 14.0

Level of Service F D F E E D C F B

Approach Delay (s) 63.8 64.6 38.8 24.5

Approach LOS E E D C

Intersection Summary

HCM Average Control Delay 43.0 HCM Level of Service D

HCM Volume to Capacity ratio 0.86

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 84.1% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

47: N 175th St & I-5 SB Off-Ramp 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 36 Synchro 7 -  Report

David Evans and Associates, Inc. Page 49

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 851 360 104 1062 0 0 0 0 205 0 407

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 11 11 12 12 12 12 12 11 12

Total Lost time (s) 5.0 5.0 4.6 5.0 5.0 5.0

Lane Util. Factor 0.91 1.00 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 0.97 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 4916 1541 1711 3421 1711 1583

Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 4916 1541 1711 3421 1711 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 925 391 113 1154 0 0 0 0 223 0 442

RTOR Reduction (vph) 0 0 264 0 0 0 0 0 0 0 0 360

Lane Group Flow (vph) 0 925 127 113 1154 0 0 0 0 0 223 82

Confl. Peds. (#/hr) 3 3

Turn Type Perm Prot Perm Perm

Protected Phases 2 1 6 4

Permitted Phases 2 4 4

Actuated Green, G (s) 45.5 45.5 19.0 35.0 25.9 25.9

Effective Green, g (s) 45.5 45.5 19.0 35.0 25.9 25.9

Actuated g/C Ratio 0.32 0.32 0.14 0.25 0.18 0.18

Clearance Time (s) 5.0 5.0 4.6 5.0 5.0 5.0

Vehicle Extension (s) 4.0 4.0 4.5 4.0 5.0 5.0

Lane Grp Cap (vph) 1598 501 232 855 317 293

v/s Ratio Prot c0.19 0.07 c0.34

v/s Ratio Perm 0.08 0.13 0.05

v/c Ratio 0.58 0.25 0.49 1.35 0.70 0.28

Uniform Delay, d1 39.3 34.8 56.0 52.5 53.5 49.0

Progression Factor 0.77 3.01 0.87 0.89 1.00 1.00

Incremental Delay, d2 1.3 1.0 1.6 162.0 8.6 1.1

Delay (s) 31.5 105.8 50.4 208.9 62.1 50.1

Level of Service C F D F E D

Approach Delay (s) 53.6 194.8 0.0 54.1

Approach LOS D F A D

Intersection Summary

HCM Average Control Delay 108.8 HCM Level of Service F

HCM Volume to Capacity ratio 0.93

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 50.0

Intersection Capacity Utilization 91.1% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

48: N 130th St & 5th Ave NE 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 36 Synchro 7 -  Report

David Evans and Associates, Inc. Page 50

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 21 487 95 0 702 101 594 224 360 90 67 10

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 0.95 0.95 1.00 0.91 0.91 0.91 0.91

Frpb, ped/bikes 1.00 1.00 0.98 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.98 1.00 0.85 1.00 0.93 1.00 0.99

Flt Protected 1.00 1.00 1.00 0.95 0.99 0.95 0.98

Satd. Flow (prot) 3442 3539 1559 1610 3096 1610 3289

Flt Permitted 0.83 1.00 1.00 0.95 0.99 0.95 0.98

Satd. Flow (perm) 2860 3539 1559 1610 3096 1610 3289

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 23 529 103 0 763 110 646 243 391 98 73 11

RTOR Reduction (vph) 0 22 0 0 0 71 0 220 0 0 8 0

Lane Group Flow (vph) 0 633 0 0 763 39 439 621 0 60 114 0

Confl. Peds. (#/hr) 2 2 2 2 2 1 1 2

Confl. Bikes (#/hr) 1

Turn Type Perm Perm Split Split

Protected Phases 4 8 2 2 6 6

Permitted Phases 4 8

Actuated Green, G (s) 18.5 18.5 18.5 23.5 23.5 16.0 16.0

Effective Green, g (s) 18.5 18.5 18.5 23.5 23.5 16.0 16.0

Actuated g/C Ratio 0.26 0.26 0.26 0.34 0.34 0.23 0.23

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 756 935 412 541 1039 368 752

v/s Ratio Prot 0.22 c0.27 0.20 c0.04 0.03

v/s Ratio Perm c0.22 0.02

v/c Ratio 0.84 0.82 0.09 0.81 0.60 0.16 0.15

Uniform Delay, d1 24.3 24.2 19.4 21.2 19.3 21.6 21.6

Progression Factor 0.79 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 7.0 5.6 0.1 12.5 2.5 1.0 0.4

Delay (s) 26.2 29.7 19.5 33.7 21.9 22.6 22.0

Level of Service C C B C C C C

Approach Delay (s) 26.2 28.4 25.9 22.2

Approach LOS C C C C

Intersection Summary

HCM Average Control Delay 26.5 HCM Level of Service C

HCM Volume to Capacity ratio 0.64

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 78.9% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

49: NW 200th St & 8th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 36 Synchro 7 -  Report

David Evans and Associates, Inc. Page 51

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 16 0 40 1 3 7 78 448 6 3 273 24

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 17 0 43 1 3 8 85 487 7 3 297 26

Pedestrians 4

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 985 979 314 1024 989 490 323 493

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 985 979 314 1024 989 490 323 493

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 92 100 94 99 99 99 93 100

cM capacity (veh/h) 210 232 724 189 229 578 1237 1070

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 61 12 578 326

Volume Left 17 1 85 3

Volume Right 43 8 7 26

cSH 426 361 1237 1070

Volume to Capacity 0.14 0.03 0.07 0.00

Queue Length 95th (ft) 12 3 6 0

Control Delay (s) 14.9 15.3 1.9 0.1

Lane LOS B C A A

Approach Delay (s) 14.9 15.3 1.9 0.1

Approach LOS B C

Intersection Summary

Average Delay 2.3

Intersection Capacity Utilization 62.7% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

50: NW 200th St & 3rd Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 36 Synchro 7 -  Report

David Evans and Associates, Inc. Page 52

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 3 4 79 13 29 3 207 88 8 113 3

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 3 4 86 14 32 3 225 96 9 123 3

Pedestrians 3 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 462 469 127 430 423 275 126 321

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 462 469 127 430 423 275 126 321

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 99 100 84 97 96 100 99

cM capacity (veh/h) 475 488 920 525 518 763 1460 1239

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 9 132 324 135

Volume Left 1 86 3 9

Volume Right 4 32 96 3

cSH 635 566 1460 1239

Volume to Capacity 0.01 0.23 0.00 0.01

Queue Length 95th (ft) 1 22 0 1

Control Delay (s) 10.8 13.3 0.1 0.6

Lane LOS B B A A

Approach Delay (s) 10.8 13.3 0.1 0.6

Approach LOS B B

Intersection Summary

Average Delay 3.2

Intersection Capacity Utilization 37.3% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

51: NW 200th St & Fremont Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 36 Synchro 7 -  Report

David Evans and Associates, Inc. Page 53

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 9 105 24 34 95 61 43 352 66 12 133 11

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 10 114 26 37 103 66 47 383 72 13 145 12

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 150 207 501 170

Volume Left (vph) 10 37 47 13

Volume Right (vph) 26 66 72 12

Hadj (s) -0.06 -0.12 -0.03 0.01

Departure Headway (s) 6.1 6.0 5.3 5.8

Degree Utilization, x 0.26 0.34 0.73 0.28

Capacity (veh/h) 498 539 659 543

Control Delay (s) 11.2 12.0 21.4 11.1

Approach Delay (s) 11.2 12.0 21.4 11.1

Approach LOS B B C B

Intersection Summary

Delay 16.3

HCM Level of Service C

Intersection Capacity Utilization 61.3% ICU Level of Service B

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

52: N 200th St & SR 99 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 36 Synchro 7 -  Report

David Evans and Associates, Inc. Page 54

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 102 123 26 155 140 127 33 1300 171 81 948 44

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 1.00 0.96 1.00 1.00 0.91

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.93 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1766 1741 1757 1656 1770 3421 1525 1770 3421 1448

Flt Permitted 0.24 1.00 0.42 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 454 1741 779 1656 1770 3421 1525 1770 3421 1448

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 111 134 28 168 152 138 36 1413 186 88 1030 48

RTOR Reduction (vph) 0 6 0 0 24 0 0 0 85 0 0 20

Lane Group Flow (vph) 111 156 0 168 266 0 36 1413 101 88 1030 28

Confl. Peds. (#/hr) 14 20 19 6 19 6 6 19

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 30.7 23.7 36.7 26.7 5.4 75.8 75.8 10.5 80.9 80.9

Effective Green, g (s) 30.7 23.7 36.7 26.7 5.4 75.8 75.8 10.5 80.9 80.9

Actuated g/C Ratio 0.22 0.17 0.26 0.19 0.04 0.54 0.54 0.08 0.58 0.58

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 3.5 3.0 3.5 2.0 4.0 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 165 295 274 316 68 1852 826 133 1977 837

v/s Ratio Prot 0.03 0.09 c0.04 c0.16 0.02 c0.41 c0.05 0.30

v/s Ratio Perm 0.11 0.12 0.07 0.02

v/c Ratio 0.67 0.53 0.61 0.84 0.53 0.76 0.12 0.66 0.52 0.03

Uniform Delay, d1 46.8 53.1 43.2 54.6 66.1 25.1 15.8 63.0 17.8 12.7

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.98 0.68 0.52

Incremental Delay, d2 8.2 2.0 4.0 18.3 3.4 3.0 0.3 10.2 0.8 0.1

Delay (s) 55.0 55.0 47.2 72.9 69.5 28.1 16.1 71.7 12.9 6.7

Level of Service E E D E E C B E B A

Approach Delay (s) 55.0 63.5 27.7 17.1

Approach LOS E E C B

Intersection Summary

HCM Average Control Delay 30.9 HCM Level of Service C

HCM Volume to Capacity ratio 0.78

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 81.3% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

53: NW 195th St & 8th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 36 Synchro 7 -  Report

David Evans and Associates, Inc. Page 55

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 2 1 0 54 3 57 1 466 49 16 277 1

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 1 0 59 3 62 1 507 53 17 301 1

Pedestrians 4 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 937 902 302 876 876 539 302 564

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 937 902 302 876 876 539 302 564

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 99 100 100 78 99 89 100 98

cM capacity (veh/h) 211 271 738 263 281 540 1259 1004

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 3 124 561 320

Volume Left 2 59 1 17

Volume Right 0 62 53 1

cSH 228 355 1259 1004

Volume to Capacity 0.01 0.35 0.00 0.02

Queue Length 95th (ft) 1 38 0 1

Control Delay (s) 21.0 20.5 0.0 0.6

Lane LOS C C A A

Approach Delay (s) 21.0 20.5 0.0 0.6

Approach LOS C C

Intersection Summary

Average Delay 2.8

Intersection Capacity Utilization 42.1% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

54: NW 195th St & 3rd Ave NW 3/29/2016
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 23 39 10 41 68 37 14 242 24 9 155 35

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 25 42 11 45 74 40 15 263 26 10 168 38

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 78 159 304 216

Volume Left (vph) 25 45 15 10

Volume Right (vph) 11 40 26 38

Hadj (s) 0.01 -0.06 -0.01 -0.06

Departure Headway (s) 5.5 5.3 4.8 4.9

Degree Utilization, x 0.12 0.23 0.41 0.29

Capacity (veh/h) 581 619 710 688

Control Delay (s) 9.2 9.9 11.2 10.0

Approach Delay (s) 9.2 9.9 11.2 10.0

Approach LOS A A B A

Intersection Summary

Delay 10.3

HCM Level of Service B

Intersection Capacity Utilization 36.4% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 66 36 72 11 76 45 88 347 15 12 144 41

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 72 39 78 12 83 49 96 377 16 13 157 45

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 189 143 489 214

Volume Left (vph) 72 12 96 13

Volume Right (vph) 78 49 16 45

Hadj (s) -0.14 -0.15 0.05 -0.08

Departure Headway (s) 6.0 6.1 5.4 5.7

Degree Utilization, x 0.32 0.24 0.73 0.34

Capacity (veh/h) 528 497 648 570

Control Delay (s) 11.8 11.1 21.3 11.5

Approach Delay (s) 11.8 11.1 21.3 11.5

Approach LOS B B C B

Intersection Summary

Delay 16.1

HCM Level of Service C

Intersection Capacity Utilization 66.8% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 46 25 7 32 26 38 11 1471 28 31 966 17

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 12 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 1.00 0.94 1.00 1.00 0.92

Flpb, ped/bikes 0.99 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.91 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1754 1729 1749 1675 1770 3421 1494 1770 3421 1461

Flt Permitted 0.69 1.00 0.73 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1280 1729 1352 1675 1770 3421 1494 1770 3421 1461

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 50 27 8 35 28 41 12 1599 30 34 1050 18

RTOR Reduction (vph) 0 7 0 0 38 0 0 0 3 0 0 3

Lane Group Flow (vph) 50 28 0 35 31 0 12 1599 27 34 1050 15

Confl. Peds. (#/hr) 7 8 8 7 15 9 9 15

Turn Type Perm Perm Prot Perm Prot Perm

Protected Phases 4 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 8.8 8.8 8.8 8.8 2.4 112.0 112.0 4.2 113.8 113.8

Effective Green, g (s) 8.8 8.8 8.8 8.8 2.4 112.0 112.0 4.2 113.8 113.8

Actuated g/C Ratio 0.06 0.06 0.06 0.06 0.02 0.80 0.80 0.03 0.81 0.81

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 4.0 4.0 2.0 4.0 4.0

Lane Grp Cap (vph) 80 109 85 105 30 2737 1195 53 2781 1188

v/s Ratio Prot 0.02 0.02 0.01 c0.47 c0.02 0.31

v/s Ratio Perm c0.04 0.03 0.02 0.01

v/c Ratio 0.62 0.25 0.41 0.29 0.40 0.58 0.02 0.64 0.38 0.01

Uniform Delay, d1 64.0 62.5 63.1 62.6 68.1 5.3 2.9 67.2 3.5 2.5

Progression Factor 1.00 1.00 1.00 1.00 1.04 0.14 0.03 1.00 1.00 1.00

Incremental Delay, d2 10.5 0.4 1.2 0.6 1.4 0.4 0.0 18.1 0.4 0.0

Delay (s) 74.4 62.9 64.3 63.2 72.3 1.1 0.1 85.3 3.9 2.5

Level of Service E E E E E A A F A A

Approach Delay (s) 69.7 63.6 1.6 6.4

Approach LOS E E A A

Intersection Summary

HCM Average Control Delay 7.6 HCM Level of Service A

HCM Volume to Capacity ratio 0.59

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 61.3% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 81 414 81 71 357 111 151 413 108 113 184 60

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 10 10 11 10 10 11 12 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 0.99 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.96 1.00 0.97 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1711 1653 1711 1653 1699 1788 1711 1767

Flt Permitted 0.26 1.00 0.23 1.00 0.45 1.00 0.09 1.00

Satd. Flow (perm) 467 1653 418 1653 798 1788 156 1767

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 88 450 88 77 388 121 164 449 117 123 200 65

RTOR Reduction (vph) 0 5 0 0 8 0 0 7 0 0 9 0

Lane Group Flow (vph) 88 533 0 77 501 0 164 559 0 123 256 0

Confl. Peds. (#/hr) 10 8 8 10 8 7 7 8

Confl. Bikes (#/hr) 2 2 5

Bus Blockages (#/hr) 0 4 0 0 0 0 0 0 0 0 0 0

Turn Type pm+pt pm+pt pm+pt pm+pt

Protected Phases 5 2 1 6 7 4 3 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 64.1 59.1 64.1 59.1 56.4 46.6 55.4 46.1

Effective Green, g (s) 64.1 59.1 64.1 59.1 56.4 46.6 55.4 46.1

Actuated g/C Ratio 0.46 0.42 0.46 0.42 0.40 0.33 0.40 0.33

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 258 698 238 698 385 595 165 582

v/s Ratio Prot c0.01 c0.32 0.01 0.30 0.03 c0.31 c0.05 0.15

v/s Ratio Perm 0.14 0.14 0.14 0.25

v/c Ratio 0.34 0.76 0.32 0.72 0.43 0.94 0.75 0.44

Uniform Delay, d1 24.6 34.5 25.0 33.5 28.2 45.3 33.4 36.8

Progression Factor 0.57 0.72 1.00 1.00 1.06 0.98 1.00 1.00

Incremental Delay, d2 0.3 7.7 0.3 6.3 0.1 12.9 14.7 0.2

Delay (s) 14.4 32.4 25.3 39.8 30.1 57.3 48.1 37.0

Level of Service B C C D C E D D

Approach Delay (s) 29.9 37.9 51.2 40.5

Approach LOS C D D D

Intersection Summary

HCM Average Control Delay 40.3 HCM Level of Service D

HCM Volume to Capacity ratio 0.78

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 82.4% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 0 0 0 110 1 114 0 349 223 58 235 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 0 0 120 1 124 0 379 242 63 255 0

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 0 245 622 318

Volume Left (vph) 0 120 0 63

Volume Right (vph) 0 124 242 0

Hadj (s) 0.00 -0.17 -0.20 0.07

Departure Headway (s) 7.0 6.1 5.0 5.6

Degree Utilization, x 0.00 0.41 0.86 0.50

Capacity (veh/h) 456 556 709 609

Control Delay (s) 10.0 13.2 30.9 14.1

Approach Delay (s) 0.0 13.2 30.9 14.1

Approach LOS A B D B

Intersection Summary

Delay 22.8

HCM Level of Service C

Intersection Capacity Utilization 71.0% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 46 31 0 3 28 61 1 3 4 68 11 19

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 50 34 0 3 30 66 1 3 4 74 12 21

Pedestrians 1 4 3 1

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 0 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1279

pX, platoon unblocked

vC, conflicting volume 98 37 234 241 41 215 208 66

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 98 37 234 241 41 215 208 66

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 97 100 100 99 100 90 98 98

cM capacity (veh/h) 1494 1570 673 635 1024 711 662 997

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 84 100 9 107

Volume Left 50 3 1 74

Volume Right 0 66 4 21

cSH 1494 1570 791 746

Volume to Capacity 0.03 0.00 0.01 0.14

Queue Length 95th (ft) 3 0 1 12

Control Delay (s) 4.6 0.3 9.6 10.6

Lane LOS A A A B

Approach Delay (s) 4.6 0.3 9.6 10.6

Approach LOS A B

Intersection Summary

Average Delay 5.4

Intersection Capacity Utilization 30.0% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBU NBL NBT NBR SBU SBL

Lane Configurations

Volume (vph) 24 5 59 25 14 20 26 35 1866 38 2 9

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 12 12 12 12 12

Total Lost time (s) 4.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 0.98 1.00 0.99 1.00 1.00 0.94 1.00

Flpb, ped/bikes 0.99 1.00 0.99 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.86 1.00 0.91 1.00 1.00 0.85 1.00

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Satd. Flow (prot) 1583 1364 1581 1458 1593 3185 1335 1593

Flt Permitted 0.73 1.00 0.69 1.00 0.95 1.00 1.00 0.95

Satd. Flow (perm) 1221 1364 1148 1458 1593 3185 1335 1593

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 26 5 64 27 15 22 28 38 2028 41 2 10

RTOR Reduction (vph) 0 61 0 0 21 0 0 0 0 7 0 0

Lane Group Flow (vph) 26 8 0 27 16 0 0 66 2028 34 0 12

Confl. Peds. (#/hr) 6 8 8 6 12 10 10

Turn Type pm+pt pm+pt Prot Prot Perm Prot Prot

Protected Phases 7 4 3 8 5 5 2 1 1

Permitted Phases 4 8 2

Actuated Green, G (s) 8.2 5.8 8.2 5.8 8.5 110.4 110.4 2.4

Effective Green, g (s) 8.2 5.8 8.2 5.8 8.5 110.4 110.4 2.4

Actuated g/C Ratio 0.06 0.04 0.06 0.04 0.06 0.79 0.79 0.02

Clearance Time (s) 4.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 2.0 3.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 78 57 75 60 97 2512 1053 27

v/s Ratio Prot 0.01 0.01 c0.01 0.01 c0.04 c0.64 0.01

v/s Ratio Perm 0.01 c0.01 0.03

v/c Ratio 0.33 0.13 0.36 0.27 0.68 0.81 0.03 0.44

Uniform Delay, d1 63.1 64.7 63.1 65.0 64.4 8.6 3.2 68.1

Progression Factor 1.00 1.00 1.00 1.00 1.16 0.47 0.06 1.32

Incremental Delay, d2 2.5 0.4 2.9 0.9 6.2 1.2 0.0 3.0

Delay (s) 65.6 65.1 66.1 65.9 81.1 5.2 0.2 92.8

Level of Service E E E E F A A F

Approach Delay (s) 65.2 66.0 7.5

Approach LOS E E A

Intersection Summary

HCM Average Control Delay 8.2 HCM Level of Service A

HCM Volume to Capacity ratio 0.78

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 77.3% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBT SBR

Lane Configurations

Volume (vph) 1294 21

Ideal Flow (vphpl) 1900 1900

Lane Width 12 12

Total Lost time (s) 5.0 5.0

Lane Util. Factor 0.95 1.00

Frpb, ped/bikes 1.00 0.93

Flpb, ped/bikes 1.00 1.00

Frt 1.00 0.85

Flt Protected 1.00 1.00

Satd. Flow (prot) 3185 1318

Flt Permitted 1.00 1.00

Satd. Flow (perm) 3185 1318

Peak-hour factor, PHF 0.92 0.92

Adj. Flow (vph) 1407 23

RTOR Reduction (vph) 0 6

Lane Group Flow (vph) 1407 17

Confl. Peds. (#/hr) 12

Turn Type Perm

Protected Phases 6

Permitted Phases 6

Actuated Green, G (s) 104.3 104.3

Effective Green, g (s) 104.3 104.3

Actuated g/C Ratio 0.74 0.74

Clearance Time (s) 5.0 5.0

Vehicle Extension (s) 2.0 2.0

Lane Grp Cap (vph) 2373 982

v/s Ratio Prot 0.44

v/s Ratio Perm 0.01

v/c Ratio 0.59 0.02

Uniform Delay, d1 8.2 4.6

Progression Factor 0.18 0.01

Incremental Delay, d2 0.8 0.0

Delay (s) 2.2 0.1

Level of Service A A

Approach Delay (s) 3.0

Approach LOS A

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 39 662 21 28 643 14 79 74 63 56 26 66

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 10 11 11 12 10 10 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 1.00 1.00 0.93 1.00 0.89

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1763 3374 1699 3408 1652 1602 1770 1637

Flt Permitted 0.38 1.00 0.36 1.00 0.69 1.00 0.64 1.00

Satd. Flow (perm) 700 3374 652 3408 1204 1602 1194 1637

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 42 720 23 30 699 15 86 80 68 61 28 72

RTOR Reduction (vph) 0 2 0 0 1 0 0 58 0 0 61 0

Lane Group Flow (vph) 42 741 0 30 713 0 86 90 0 61 39 0

Confl. Peds. (#/hr) 5 9 9 5 9 9

Bus Blockages (#/hr) 0 4 0 0 0 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 6 4 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 49.6 49.6 49.6 49.6 10.4 10.4 10.4 10.4

Effective Green, g (s) 49.6 49.6 49.6 49.6 10.4 10.4 10.4 10.4

Actuated g/C Ratio 0.71 0.71 0.71 0.71 0.15 0.15 0.15 0.15

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 496 2391 462 2415 179 238 177 243

v/s Ratio Prot c0.22 0.21 0.06 0.02

v/s Ratio Perm 0.06 0.05 c0.07 0.05

v/c Ratio 0.08 0.31 0.06 0.30 0.48 0.38 0.34 0.16

Uniform Delay, d1 3.2 3.8 3.1 3.8 27.3 26.9 26.7 26.0

Progression Factor 0.76 0.86 0.89 0.85 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.3 0.3 0.2 0.2 2.0 1.0 1.2 0.3

Delay (s) 2.7 3.6 2.9 3.4 29.4 27.9 27.9 26.3

Level of Service A A A A C C C C

Approach Delay (s) 3.6 3.4 28.4 26.9

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 8.5 HCM Level of Service A

HCM Volume to Capacity ratio 0.34

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 53.9% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 10 373 14 57 413 13 80 6 98 22 0 19

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 1.00 0.97 0.99

Flpb, ped/bikes 0.97 1.00 1.00 0.99 1.00 0.99 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85 0.94

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.96 1.00 0.97

Satd. Flow (prot) 1723 1801 1531 1757 1789 1703 1541 1676

Flt Permitted 0.48 1.00 1.00 0.52 1.00 0.71 1.00 0.78

Satd. Flow (perm) 876 1801 1531 962 1789 1264 1541 1347

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 11 405 15 62 449 14 87 7 107 24 0 21

RTOR Reduction (vph) 0 0 4 0 1 0 0 0 94 0 18 0

Lane Group Flow (vph) 11 405 11 62 462 0 0 94 13 0 27 0

Confl. Peds. (#/hr) 24 6 6 24 9 3 3 9

Turn Type Perm Perm Perm Perm Perm Perm

Protected Phases 2 6 4 8

Permitted Phases 2 2 6 4 4 8

Actuated Green, G (s) 51.5 51.5 51.5 51.5 51.5 8.5 8.5 8.5

Effective Green, g (s) 51.5 51.5 51.5 51.5 51.5 8.5 8.5 8.5

Actuated g/C Ratio 0.74 0.74 0.74 0.74 0.74 0.12 0.12 0.12

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 644 1325 1126 708 1316 153 187 164

v/s Ratio Prot 0.22 c0.26

v/s Ratio Perm 0.01 0.01 0.06 c0.07 0.01 0.02

v/c Ratio 0.02 0.31 0.01 0.09 0.35 0.61 0.07 0.16

Uniform Delay, d1 2.5 3.2 2.5 2.6 3.3 29.2 27.2 27.6

Progression Factor 0.71 1.00 0.86 1.03 1.19 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.5 0.0 0.2 0.6 5.1 0.1 0.2

Delay (s) 1.8 3.6 2.1 2.9 4.5 34.3 27.3 27.7

Level of Service A A A A A C C C

Approach Delay (s) 3.5 4.3 30.6 27.7

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 9.3 HCM Level of Service A

HCM Volume to Capacity ratio 0.39

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 49.7% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 63 760 31 23 905 85 45 34 30 75 11 82

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.5 4.5

Lane Util. Factor 1.00 0.95 1.00 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 0.97 1.00 0.92

Flpb, ped/bikes 1.00 1.00 0.99 1.00 0.94 1.00 0.96 1.00

Frt 1.00 0.99 1.00 0.99 1.00 0.93 1.00 0.87

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1589 3046 1580 4334 1493 1467 1529 1299

Flt Permitted 0.24 1.00 0.32 1.00 0.56 1.00 0.71 1.00

Satd. Flow (perm) 397 3046 525 4334 875 1467 1141 1299

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 68 826 34 25 984 92 49 37 33 82 12 89

RTOR Reduction (vph) 0 1 0 0 4 0 0 28 0 0 79 0

Lane Group Flow (vph) 68 859 0 25 1072 0 49 42 0 82 22 0

Confl. Peds. (#/hr) 14 23 23 14 49 24 24 49

Turn Type pm+pt pm+pt Perm Perm

Protected Phases 5 2 1 6 4 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 112.0 106.4 108.2 104.5 14.9 14.9 15.4 15.4

Effective Green, g (s) 112.0 106.4 108.2 104.5 14.9 14.9 15.4 15.4

Actuated g/C Ratio 0.80 0.76 0.77 0.75 0.11 0.11 0.11 0.11

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.5 4.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 365 2315 434 3235 93 156 126 143

v/s Ratio Prot c0.01 c0.28 0.00 0.25 0.03 0.02

v/s Ratio Perm 0.14 0.04 0.06 c0.07

v/c Ratio 0.19 0.37 0.06 0.33 0.53 0.27 0.65 0.15

Uniform Delay, d1 3.1 5.6 3.7 6.0 59.2 57.6 59.7 56.4

Progression Factor 0.83 1.61 0.59 0.32 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.2 0.4 0.0 0.2 5.3 0.9 11.4 0.5

Delay (s) 2.8 9.4 2.2 2.1 64.5 58.5 71.1 56.9

Level of Service A A A A E E E E

Approach Delay (s) 8.9 2.1 61.0 63.3

Approach LOS A A E E

Intersection Summary

HCM Average Control Delay 12.6 HCM Level of Service B

HCM Volume to Capacity ratio 0.39

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 9.5

Intersection Capacity Utilization 61.1% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

64: PW 2nd Access Road & 116th Ave W 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 36 Synchro 7 -  Report

David Evans and Associates, Inc. Page 67

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 0 0 0 23 31 0

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 0 0 25 34 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 59 34 34

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 59 34 34

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 100 100

cM capacity (veh/h) 948 1040 1578

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 0 25 34

Volume Left 0 0 0

Volume Right 0 0 0

cSH 1700 1700 1700

Volume to Capacity 0.00 0.01 0.02

Queue Length 95th (ft) 0 0 0

Control Delay (s) 0.0 0.0 0.0

Lane LOS A

Approach Delay (s) 0.0 0.0 0.0

Approach LOS A

Intersection Summary

Average Delay 0.0

Intersection Capacity Utilization 6.7% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

1: Richmond Beach Dr & NW 196th St 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 37 Synchro 7 -  Report

David Evans and Associates, Inc. Page 1

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 241 10 23 319 10 6

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 262 11 25 347 11 7

Pedestrians 2 2 5

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 278 671 274

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 278 671 274

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 98 97 99

cM capacity (veh/h) 1280 411 760

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 273 372 17

Volume Left 0 25 11

Volume Right 11 0 7

cSH 1700 1280 496

Volume to Capacity 0.16 0.02 0.04

Queue Length 95th (ft) 0 1 3

Control Delay (s) 0.0 0.7 12.5

Lane LOS A B

Approach Delay (s) 0.0 0.7 12.5

Approach LOS B

Intersection Summary

Average Delay 0.7

Intersection Capacity Utilization 45.3% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

2: NW 195th Pl & Richmond Beach Dr 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 37 Synchro 7 -  Report

David Evans and Associates, Inc. Page 2

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 15 3 8 14 15 10

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 16 3 9 15 16 11

Pedestrians 1 1 1

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 62 18 25

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 62 18 25

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 98 100 99

cM capacity (veh/h) 933 1058 1588

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 20 24 27

Volume Left 16 0 16

Volume Right 3 15 0

cSH 952 1700 1588

Volume to Capacity 0.02 0.01 0.01

Queue Length 95th (ft) 2 0 1

Control Delay (s) 8.9 0.0 4.4

Lane LOS A A

Approach Delay (s) 8.9 0.0 4.4

Approach LOS A

Intersection Summary

Average Delay 4.1

Intersection Capacity Utilization 18.4% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

3: NW 196th St & 24th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 37 Synchro 7 -  Report

David Evans and Associates, Inc. Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 3 251 0 20 331 11 0 3 25 7 3 4

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 3 273 0 22 360 12 0 3 27 8 3 4

Pedestrians 1 1 4

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None TWLTL

Median storage veh) 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 376 273 690 699 274 722 693 371

vC1, stage 1 conf vol 279 279 413 413

vC2, stage 2 conf vol 410 419 309 279

vCu, unblocked vol 376 273 690 699 274 722 693 371

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s) 6.1 5.5 6.1 5.5

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 98 100 99 96 99 99 99

cM capacity (veh/h) 1179 1290 533 515 764 511 515 672

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total 276 22 372 30 15

Volume Left 3 22 0 0 8

Volume Right 0 0 12 27 4

cSH 1179 1290 1700 727 549

Volume to Capacity 0.00 0.02 0.22 0.04 0.03

Queue Length 95th (ft) 0 1 0 3 2

Control Delay (s) 0.1 7.8 0.0 10.2 11.7

Lane LOS A A B B

Approach Delay (s) 0.1 0.4 10.2 11.7

Approach LOS B B

Intersection Summary

Average Delay 1.0

Intersection Capacity Utilization 31.9% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

4: NW 196th St NW & 20th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 37 Synchro 7 -  Report

David Evans and Associates, Inc. Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 5 304 3 86 443 203 5 12 72 142 21 7

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 0.95 1.00 1.00

Frpb, ped/bikes 1.00 0.99 0.96 1.00

Flpb, ped/bikes 1.00 1.00 1.00 0.98

Frt 1.00 0.96 0.89 0.99

Flt Protected 1.00 0.99 1.00 0.96

Satd. Flow (prot) 3530 3323 1592 1736

Flt Permitted 1.00 0.99 0.98 0.75

Satd. Flow (perm) 3530 3323 1569 1355

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 5 330 3 93 482 221 5 13 78 154 23 8

RTOR Reduction (vph) 0 0 0 0 54 0 0 62 0 0 0 0

Lane Group Flow (vph) 0 338 0 0 742 0 0 34 0 0 185 0

Confl. Peds. (#/hr) 16 13 16 17 30 30

Turn Type Split Split Perm Perm

Protected Phases 2 2 6 6 8 4

Permitted Phases 8 4

Actuated Green, G (s) 23.3 21.6 15.1 15.1

Effective Green, g (s) 23.3 21.6 15.1 15.1

Actuated g/C Ratio 0.31 0.29 0.20 0.20

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1097 957 316 273

v/s Ratio Prot c0.10 c0.22

v/s Ratio Perm 0.02 c0.14

v/c Ratio 0.31 0.78 0.11 0.68

Uniform Delay, d1 19.7 24.5 24.4 27.7

Progression Factor 1.00 1.05 1.00 1.00

Incremental Delay, d2 0.7 3.7 0.1 6.5

Delay (s) 20.4 29.4 24.6 34.2

Level of Service C C C C

Approach Delay (s) 20.4 29.4 24.6 34.2

Approach LOS C C C C

Intersection Summary

HCM Average Control Delay 27.6 HCM Level of Service C

HCM Volume to Capacity ratio 0.57

Actuated Cycle Length (s) 75.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 65.5% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

4: NW 196th St NW & 20th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 37 Synchro 7 -  Report

David Evans and Associates, Inc. Page 5

Movement NER2

Lane Configurations

Volume (vph) 0

Ideal Flow (vphpl) 1900

Total Lost time (s)

Lane Util. Factor

Frpb, ped/bikes

Flpb, ped/bikes

Frt

Flt Protected

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Peak-hour factor, PHF 0.92

Adj. Flow (vph) 0

RTOR Reduction (vph) 0

Lane Group Flow (vph) 0

Confl. Peds. (#/hr)

Turn Type Free

Protected Phases

Permitted Phases Free

Actuated Green, G (s)

Effective Green, g (s)

Actuated g/C Ratio

Clearance Time (s)

Vehicle Extension (s)

Lane Grp Cap (vph)

v/s Ratio Prot

v/s Ratio Perm

v/c Ratio

Uniform Delay, d1

Progression Factor

Incremental Delay, d2

Delay (s)

Level of Service

Approach Delay (s)

Approach LOS

Intersection Summary



HCM Signalized Intersection Capacity Analysis

5: NW 195th St & 15th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 37 Synchro 7 -  Report

David Evans and Associates, Inc. Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 32 513 0 0 699 81 0 0 0 65 0 45

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 0.95 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 0.98 0.94

Flt Protected 1.00 1.00 0.97

Satd. Flow (prot) 3529 3475 1709

Flt Permitted 1.00 1.00 0.82

Satd. Flow (perm) 3529 3475 1439

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 35 558 0 0 760 88 0 0 0 71 0 49

RTOR Reduction (vph) 0 0 0 0 4 0 0 0 0 0 18 0

Lane Group Flow (vph) 0 593 0 0 844 0 0 0 0 0 102 0

Confl. Peds. (#/hr) 1 1

Turn Type Split Split Perm Perm

Protected Phases 2 2 6 6 8 4

Permitted Phases 8 4

Actuated Green, G (s) 31.0 88.1 15.9

Effective Green, g (s) 31.0 88.1 15.9

Actuated g/C Ratio 0.21 0.59 0.11

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0

Lane Grp Cap (vph) 729 2041 153

v/s Ratio Prot c0.17 c0.24

v/s Ratio Perm c0.07

v/c Ratio 0.81 0.41 0.67

Uniform Delay, d1 56.7 16.9 64.5

Progression Factor 0.83 0.42 1.00

Incremental Delay, d2 6.7 0.6 10.5

Delay (s) 53.7 7.7 75.0

Level of Service D A E

Approach Delay (s) 53.7 7.7 0.0 75.0

Approach LOS D A A E

Intersection Summary

HCM Average Control Delay 30.4 HCM Level of Service C

HCM Volume to Capacity ratio 0.54

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 52.9% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

6: N Richmond Beach Rd & 15th Drwy 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 37 Synchro 7 -  Report

David Evans and Associates, Inc. Page 7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 2 524 52 24 720 5 69 1 29 4 0 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 0.95 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.99 1.00 0.96 0.97

Flt Protected 1.00 1.00 0.97 0.96

Satd. Flow (prot) 3476 3529 1720 1736

Flt Permitted 1.00 1.00 0.79 0.87

Satd. Flow (perm) 3476 3529 1406 1567

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 2 570 57 26 783 5 75 1 32 4 0 1

RTOR Reduction (vph) 0 5 0 0 0 0 0 11 0 0 1 0

Lane Group Flow (vph) 0 624 0 0 814 0 0 97 0 0 4 0

Confl. Peds. (#/hr) 6 6 6 6 3 3

Turn Type Split Split Perm Perm

Protected Phases 2 2 6 6 8 4

Permitted Phases 8 4

Actuated Green, G (s) 32.9 86.5 15.6 15.6

Effective Green, g (s) 32.9 86.5 15.6 15.6

Actuated g/C Ratio 0.22 0.58 0.10 0.10

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 762 2035 146 163

v/s Ratio Prot c0.18 c0.23

v/s Ratio Perm c0.07 0.00

v/c Ratio 0.82 0.40 0.67 0.03

Uniform Delay, d1 55.7 17.5 64.7 60.4

Progression Factor 0.04 1.20 1.00 1.00

Incremental Delay, d2 5.9 0.5 10.9 0.1

Delay (s) 8.0 21.5 75.6 60.4

Level of Service A C E E

Approach Delay (s) 8.0 21.5 75.6 60.4

Approach LOS A C E E

Intersection Summary

HCM Average Control Delay 19.9 HCM Level of Service B

HCM Volume to Capacity ratio 0.53

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 51.7% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

7: NW 190th St & N Richmond Beach Rd 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 37 Synchro 7 -  Report

David Evans and Associates, Inc. Page 8

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 0 62 788 7 0 603

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 67 857 8 0 655

Pedestrians 2 1

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1289

pX, platoon unblocked 0.91 0.91 0.91

vC, conflicting volume 1190 435 866

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1003 170 645

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 91 100

cM capacity (veh/h) 216 763 847

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2

Volume Total 67 571 293 328 328

Volume Left 0 0 0 0 0

Volume Right 67 0 8 0 0

cSH 763 1700 1700 1700 1700

Volume to Capacity 0.09 0.34 0.17 0.19 0.19

Queue Length 95th (ft) 7 0 0 0 0

Control Delay (s) 10.2 0.0 0.0 0.0 0.0

Lane LOS B

Approach Delay (s) 10.2 0.0 0.0

Approach LOS B

Intersection Summary

Average Delay 0.4

Intersection Capacity Utilization 32.9% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

8: N Richmond Beach Rd & 8th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 37 Synchro 7 -  Report

David Evans and Associates, Inc. Page 9

Movement EBL EBT EBR EBR2 WBL2 WBL WBT WBR NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 74 459 27 1 30 53 672 209 6 88 178 20

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 12 12 12 11 11 10 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.96 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1704 3499 1711 3144 1711 1770

Flt Permitted 0.28 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 502 3499 1711 3144 1711 1770

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 80 499 29 1 33 58 730 227 7 96 193 22

RTOR Reduction (vph) 0 0 0 0 0 0 16 0 0 0 3 0

Lane Group Flow (vph) 80 529 0 0 0 91 941 0 0 103 212 0

Confl. Peds. (#/hr) 4 6 2 6 2 2 2

Confl. Bikes (#/hr) 3 2

Bus Blockages (#/hr) 0 0 0 0 0 0 4 0 0 0 0 0

Turn Type Perm Prot Prot Split Split

Protected Phases 2 1 1 6 4 4 4

Permitted Phases 2

Actuated Green, G (s) 66.7 66.7 11.6 83.3 22.0 22.0

Effective Green, g (s) 66.7 66.7 11.6 83.3 22.0 22.0

Actuated g/C Ratio 0.44 0.44 0.08 0.56 0.15 0.15

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.5 2.0 2.0 2.5 2.5

Lane Grp Cap (vph) 223 1556 132 1746 251 260

v/s Ratio Prot 0.15 c0.05 c0.30 0.06 c0.12

v/s Ratio Perm 0.16

v/c Ratio 0.36 0.34 0.69 0.54 0.41 0.82

Uniform Delay, d1 27.5 27.2 67.4 21.2 58.1 62.0

Progression Factor 0.10 0.10 1.16 0.22 1.00 1.00

Incremental Delay, d2 3.9 0.5 6.8 0.7 0.8 17.3

Delay (s) 6.6 3.2 85.0 5.3 58.9 79.4

Level of Service A A F A E E

Approach Delay (s) 3.7 12.2 72.7

Approach LOS A B E

Intersection Summary

HCM Average Control Delay 27.2 HCM Level of Service C

HCM Volume to Capacity ratio 0.62

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 72.1% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

8: N Richmond Beach Rd & 8th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 37 Synchro 7 -  Report

David Evans and Associates, Inc. Page 10

Movement SBL SBT SBR SBR2 NEL2 NEL NER NER2

Lane Configurations

Volume (vph) 99 73 20 35 2 26 22 9

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.98 0.95

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 0.94 0.93

Flt Protected 0.95 1.00 0.98

Satd. Flow (prot) 1711 1645 1600

Flt Permitted 0.95 1.00 0.98

Satd. Flow (perm) 1711 1645 1600

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 108 79 22 38 2 28 24 10

RTOR Reduction (vph) 0 9 0 0 0 0 0 0

Lane Group Flow (vph) 108 130 0 0 0 64 0 0

Confl. Peds. (#/hr) 4 2 2 2 4 4 6

Confl. Bikes (#/hr) 3 3

Bus Blockages (#/hr) 0 2 0 0 0 0 0 0

Turn Type Split Split

Protected Phases 7 7 3 3

Permitted Phases

Actuated Green, G (s) 15.5 15.5 9.2

Effective Green, g (s) 15.5 15.5 9.2

Actuated g/C Ratio 0.10 0.10 0.06

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0

Lane Grp Cap (vph) 177 170 98

v/s Ratio Prot 0.06 c0.08 c0.04

v/s Ratio Perm

v/c Ratio 0.61 0.76 0.65

Uniform Delay, d1 64.4 65.5 68.8

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 4.3 16.7 11.3

Delay (s) 68.7 82.1 80.1

Level of Service E F F

Approach Delay (s) 76.3 80.1

Approach LOS E F

Intersection Summary



HCM Signalized Intersection Capacity Analysis
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Point Wells 5:00 pm 3/19/2030 Alt 37 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 72 566 24 32 949 153 12 37 27 64 31 99

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 11 11 10 10 11 10 10 10

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 0.98

Flpb, ped/bikes 1.00 1.00 0.99 1.00 0.99 1.00

Frt 0.99 0.98 1.00 0.94 1.00 0.89

Flt Protected 0.99 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 3354 3293 1630 1613 1635 1504

Flt Permitted 0.99 1.00 0.45 1.00 0.70 1.00

Satd. Flow (perm) 3354 3293 764 1613 1210 1504

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 78 615 26 35 1032 166 13 40 29 70 34 108

RTOR Reduction (vph) 0 1 0 0 9 0 0 18 0 0 0 0

Lane Group Flow (vph) 0 718 0 0 1224 0 13 51 0 70 142 0

Confl. Peds. (#/hr) 8 2 2 8 7 4 4 7

Confl. Bikes (#/hr) 2

Bus Blockages (#/hr) 0 4 0 0 4 0 0 0 0 0 0 0

Turn Type Split Split Perm Perm

Protected Phases 2 2 6 6 4 4

Permitted Phases 4 4

Actuated Green, G (s) 54.2 62.0 18.8 18.8 18.8 18.8

Effective Green, g (s) 54.2 62.0 18.8 18.8 18.8 18.8

Actuated g/C Ratio 0.36 0.41 0.13 0.13 0.13 0.13

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1212 1361 96 202 152 189

v/s Ratio Prot c0.21 c0.37 0.03 c0.09

v/s Ratio Perm 0.02 0.06

v/c Ratio 0.59 0.90 0.14 0.25 0.46 0.75

Uniform Delay, d1 38.9 41.1 58.4 59.2 60.9 63.3

Progression Factor 0.43 0.97 1.00 1.00 1.00 1.00

Incremental Delay, d2 2.0 7.6 0.6 0.7 2.2 15.4

Delay (s) 18.8 47.3 59.0 59.9 63.1 78.8

Level of Service B D E E E E

Approach Delay (s) 18.8 47.3 59.8 73.6

Approach LOS B D E E

Intersection Summary

HCM Average Control Delay 41.1 HCM Level of Service D

HCM Volume to Capacity ratio 0.76

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 74.0% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

10: N Richmond Beach Rd & Dayton Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 37 Synchro 7 -  Report
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 503 155 99 814 334 93

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 11 11 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 1.00 0.95 0.97

Frpb, ped/bikes 0.99 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.96 1.00 1.00 0.97

Flt Protected 1.00 0.95 1.00 0.96

Satd. Flow (prot) 3274 1770 3421 3345

Flt Permitted 1.00 0.95 1.00 0.96

Satd. Flow (perm) 3274 1770 3421 3345

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 547 168 108 885 363 101

RTOR Reduction (vph) 30 0 0 0 41 0

Lane Group Flow (vph) 685 0 108 885 423 0

Confl. Peds. (#/hr) 6 6

Confl. Bikes (#/hr) 1 3

Turn Type Prot

Protected Phases 2 1 6 4

Permitted Phases

Actuated Green, G (s) 38.3 7.9 51.2 13.8

Effective Green, g (s) 38.3 7.9 51.2 13.8

Actuated g/C Ratio 0.51 0.11 0.68 0.18

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1672 186 2335 615

v/s Ratio Prot c0.21 c0.06 0.26 c0.13

v/s Ratio Perm

v/c Ratio 0.41 0.58 0.38 0.69

Uniform Delay, d1 11.4 32.0 5.1 28.6

Progression Factor 0.84 0.91 1.60 1.00

Incremental Delay, d2 0.6 2.7 0.4 2.6

Delay (s) 10.2 31.8 8.6 31.2

Level of Service B C A C

Approach Delay (s) 10.2 11.1 31.2

Approach LOS B B C

Intersection Summary

HCM Average Control Delay 15.1 HCM Level of Service B

HCM Volume to Capacity ratio 0.50

Actuated Cycle Length (s) 75.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 49.4% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

11: N Richmond Beach Rd & Fremont Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 37 Synchro 7 -  Report

David Evans and Associates, Inc. Page 13

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 44 514 50 19 648 39 218 229 40 76 101 37

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 12 11 11 11 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 1.00 0.98 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1711 3365 1770 3359 1711 1757 1711 1729

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1711 3365 1770 3359 1711 1757 1711 1729

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 48 559 54 21 704 42 237 249 43 83 110 40

RTOR Reduction (vph) 0 4 0 0 2 0 0 5 0 0 0 0

Lane Group Flow (vph) 48 609 0 21 744 0 237 287 0 83 150 0

Confl. Peds. (#/hr) 2 4 4 2 1 1

Confl. Bikes (#/hr) 3 1

Bus Blockages (#/hr) 0 0 0 0 4 0 0 0 0 0 0 0

Turn Type Prot Prot Split Split

Protected Phases 1 6 5 2 3 3 4 4

Permitted Phases

Actuated Green, G (s) 7.8 80.1 3.6 75.9 29.0 29.0 17.3 17.3

Effective Green, g (s) 7.8 80.1 3.6 75.9 29.0 29.0 17.3 17.3

Actuated g/C Ratio 0.05 0.53 0.02 0.51 0.19 0.19 0.12 0.12

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.0 2.5 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 89 1797 42 1700 331 340 197 199

v/s Ratio Prot c0.03 c0.18 0.01 c0.22 0.14 c0.16 0.05 c0.09

v/s Ratio Perm

v/c Ratio 0.54 0.34 0.50 0.44 0.72 0.84 0.42 0.75

Uniform Delay, d1 69.3 19.9 72.3 23.5 56.6 58.3 61.7 64.3

Progression Factor 1.16 0.57 1.02 0.64 0.78 0.77 1.00 1.00

Incremental Delay, d2 4.5 0.5 6.5 0.8 5.9 16.2 0.5 13.3

Delay (s) 84.6 11.9 80.0 15.7 49.8 61.4 62.2 77.6

Level of Service F B F B D E E E

Approach Delay (s) 17.1 17.5 56.2 72.1

Approach LOS B B E E

Intersection Summary

HCM Average Control Delay 32.6 HCM Level of Service C

HCM Volume to Capacity ratio 0.60

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 25.0

Intersection Capacity Utilization 59.6% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 11 2 0 72 4 15 1 383 73 17 172 2

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 12 2 0 78 4 16 1 416 79 18 187 2

Pedestrians 2 1 1 1

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 0 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 705 726 191 686 687 458 191 497

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 705 726 191 686 687 458 191 497

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 96 99 100 78 99 97 100 98

cM capacity (veh/h) 333 344 849 354 362 602 1380 1066

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 14 99 497 208

Volume Left 12 78 1 18

Volume Right 0 16 79 2

cSH 334 380 1380 1066

Volume to Capacity 0.04 0.26 0.00 0.02

Queue Length 95th (ft) 3 26 0 1

Control Delay (s) 16.2 17.8 0.0 0.9

Lane LOS C C A A

Approach Delay (s) 16.2 17.8 0.0 0.9

Approach LOS C C

Intersection Summary

Average Delay 2.7

Intersection Capacity Utilization 37.1% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 5 64 104 454 341 7

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 5 70 113 493 371 8

Pedestrians 2 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1098 376 380

vC1, stage 1 conf vol 376

vC2, stage 2 conf vol 722

vCu, unblocked vol 1098 376 380

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s) 5.4

tF (s) 3.5 3.3 2.2

p0 queue free % 99 90 90

cM capacity (veh/h) 396 669 1176

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 75 607 378

Volume Left 5 113 0

Volume Right 70 0 8

cSH 637 1176 1700

Volume to Capacity 0.12 0.10 0.22

Queue Length 95th (ft) 10 8 0

Control Delay (s) 11.4 2.5 0.0

Lane LOS B A

Approach Delay (s) 11.4 2.5 0.0

Approach LOS B

Intersection Summary

Average Delay 2.2

Intersection Capacity Utilization 62.3% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 2 330 70 101 375 37 161 16 34 14 3 6

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 359 76 110 408 40 175 17 37 15 3 7

Pedestrians 1 1 2

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 450 436 1037 1071 399 1059 1089 430

vC1, stage 1 conf vol 402 402 649 649

vC2, stage 2 conf vol 635 669 410 440

vCu, unblocked vol 450 436 1037 1071 399 1059 1089 430

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s) 6.1 5.5 6.1 5.5

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 90 53 95 94 95 99 99

cM capacity (veh/h) 1109 1123 369 367 650 336 349 624

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 2 435 110 448 229 25

Volume Left 2 0 110 0 175 15

Volume Right 0 76 0 40 37 7

cSH 1109 1700 1123 1700 397 384

Volume to Capacity 0.00 0.26 0.10 0.26 0.58 0.07

Queue Length 95th (ft) 0 0 8 0 88 5

Control Delay (s) 8.3 0.0 8.6 0.0 25.8 15.0

Lane LOS A A D C

Approach Delay (s) 0.0 1.7 25.8 15.0

Approach LOS D C

Intersection Summary

Average Delay 5.8

Intersection Capacity Utilization 52.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 366 48 126 529 117 313

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 398 52 137 575 127 340

Pedestrians 2 6

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 1

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 1257

pX, platoon unblocked 0.86

vC, conflicting volume 456 1281 430

vC1, stage 1 conf vol 430

vC2, stage 2 conf vol 851

vCu, unblocked vol 456 1244 430

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s) 5.4

tF (s) 2.2 3.5 3.3

p0 queue free % 88 61 45

cM capacity (veh/h) 1099 322 622

Direction, Lane # EB 1 WB 1 WB 2 NB 1

Volume Total 450 137 575 467

Volume Left 0 137 0 127

Volume Right 52 0 0 340

cSH 1700 1099 1700 496

Volume to Capacity 0.26 0.12 0.34 0.94

Queue Length 95th (ft) 0 11 0 289

Control Delay (s) 0.0 8.7 0.0 56.1

Lane LOS A F

Approach Delay (s) 0.0 1.7 56.1

Approach LOS F

Intersection Summary

Average Delay 16.8

Intersection Capacity Utilization 65.0% ICU Level of Service C

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

16: N 175th St & 6th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 37 Synchro 7 -  Report

David Evans and Associates, Inc. Page 18

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 8 31 52 250 80 14

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 9 34 57 272 87 15

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 329 244 193

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 329 244 193

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 99 88 98

cM capacity (veh/h) 1229 738 847

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 42 328 102

Volume Left 9 0 87

Volume Right 0 272 15

cSH 1229 1700 752

Volume to Capacity 0.01 0.19 0.14

Queue Length 95th (ft) 1 0 12

Control Delay (s) 1.7 0.0 10.5

Lane LOS A B

Approach Delay (s) 1.7 0.0 10.5

Approach LOS B

Intersection Summary

Average Delay 2.4

Intersection Capacity Utilization 30.2% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 27 37 88 362 207 20

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 29 40 96 393 225 22

Pedestrians 4

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 825 236 225

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 825 236 225

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 91 95 93

cM capacity (veh/h) 317 803 1344

Direction, Lane # EB 1 EB 2 NB 1 SB 1

Volume Total 29 40 489 247

Volume Left 29 0 96 0

Volume Right 0 40 0 22

cSH 317 803 1344 1700

Volume to Capacity 0.09 0.05 0.07 0.15

Queue Length 95th (ft) 8 4 6 0

Control Delay (s) 17.5 9.7 2.1 0.0

Lane LOS C A A

Approach Delay (s) 13.0 2.1 0.0

Approach LOS B

Intersection Summary

Average Delay 2.4

Intersection Capacity Utilization 49.4% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 1 0 157 2 214 0 262 141 54 130 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 11 12 12 12 12 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 0.98 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 0.85 1.00

Flt Protected 1.00 0.95 1.00 1.00 1.00 0.99

Satd. Flow (prot) 1863 1707 1543 1863 1547 1831

Flt Permitted 1.00 0.76 1.00 1.00 1.00 0.58

Satd. Flow (perm) 1863 1360 1543 1863 1547 1072

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 1 0 171 2 233 0 285 153 59 141 1

RTOR Reduction (vph) 0 0 0 0 82 0 0 0 120 0 0 0

Lane Group Flow (vph) 0 1 0 171 153 0 0 285 33 0 201 0

Confl. Peds. (#/hr) 3 1 1 3 6 7 7 6

Confl. Bikes (#/hr) 1 1

Turn Type Perm Perm Perm Perm Perm

Protected Phases 2 2 5 5

Permitted Phases 2 2 5 5 5

Actuated Green, G (s) 48.6 48.6 48.6 16.4 16.4 16.4

Effective Green, g (s) 48.6 48.6 48.6 16.4 16.4 16.4

Actuated g/C Ratio 0.65 0.65 0.65 0.22 0.22 0.22

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1207 881 1000 407 338 234

v/s Ratio Prot 0.00 0.10 0.15

v/s Ratio Perm c0.13 0.02 c0.19

v/c Ratio 0.00 0.19 0.15 0.70 0.10 0.86

Uniform Delay, d1 4.6 5.3 5.2 27.0 23.4 28.2

Progression Factor 1.00 0.24 1.42 1.00 1.00 1.50

Incremental Delay, d2 0.0 0.5 0.3 4.4 0.0 23.3

Delay (s) 4.7 1.7 7.6 31.4 23.4 65.6

Level of Service A A A C C E

Approach Delay (s) 4.7 5.1 28.6 65.6

Approach LOS A A C E

Intersection Summary

HCM Average Control Delay 26.6 HCM Level of Service C

HCM Volume to Capacity ratio 0.36

Actuated Cycle Length (s) 75.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 52.2% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 65 776 58 151 911 310 72 325 226 157 199 28

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 11 12 11 12 11 10 11 12 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 0.91 0.91

Frpb, ped/bikes 1.00 1.00 1.00 0.98 1.00 1.00 0.96 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.96 1.00 1.00 0.85 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 0.99

Satd. Flow (prot) 1770 3376 1770 3216 1711 1739 1470 1610 3197

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 0.99

Satd. Flow (perm) 1770 3376 1770 3216 1711 1739 1470 1610 3197

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 71 843 63 164 990 337 78 353 246 171 216 30

RTOR Reduction (vph) 0 3 0 0 21 0 0 0 153 0 6 0

Lane Group Flow (vph) 71 903 0 164 1306 0 78 353 93 137 274 0

Confl. Peds. (#/hr) 21 14 14 21 6 13 13 6

Turn Type Prot Prot Split Perm Split

Protected Phases 5 2 1 6 4 4 3 3

Permitted Phases 4

Actuated Green, G (s) 7.0 63.6 16.5 73.1 32.4 32.4 32.4 17.5 17.5

Effective Green, g (s) 7.0 63.6 16.5 73.1 32.4 32.4 32.4 17.5 17.5

Actuated g/C Ratio 0.05 0.42 0.11 0.49 0.22 0.22 0.22 0.12 0.12

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 83 1431 195 1567 370 376 318 188 373

v/s Ratio Prot c0.04 0.27 0.09 c0.41 0.05 c0.20 0.09 c0.09

v/s Ratio Perm 0.06

v/c Ratio 0.86 0.63 0.84 0.83 0.21 0.94 0.29 0.73 0.73

Uniform Delay, d1 71.0 34.0 65.5 33.2 48.3 57.8 49.2 64.0 64.0

Progression Factor 0.72 0.52 1.22 0.37 1.00 1.00 1.00 0.90 0.89

Incremental Delay, d2 50.5 2.0 3.0 0.5 0.1 30.5 0.2 10.5 5.9

Delay (s) 102.0 19.6 82.8 12.8 48.4 88.3 49.4 67.9 63.0

Level of Service F B F B D F D E E

Approach Delay (s) 25.5 20.5 69.6 64.6

Approach LOS C C E E

Intersection Summary

HCM Average Control Delay 36.4 HCM Level of Service D

HCM Volume to Capacity ratio 0.85

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 83.2% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 57 30 17 13 29 11 26 477 6 7 253 21

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 62 33 18 14 32 12 28 518 7 8 275 23

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 113 58 553 305

Volume Left (vph) 62 14 28 8

Volume Right (vph) 18 12 7 23

Hadj (s) 0.05 -0.04 0.04 -0.01

Departure Headway (s) 6.2 6.3 4.9 5.2

Degree Utilization, x 0.19 0.10 0.76 0.44

Capacity (veh/h) 519 501 715 662

Control Delay (s) 10.7 10.0 21.5 12.2

Approach Delay (s) 10.7 10.0 21.5 12.2

Approach LOS B A C B

Intersection Summary

Delay 16.9

HCM Level of Service C

Intersection Capacity Utilization 56.2% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 38 206 276 276 95 25

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 41 224 300 300 103 27

Pedestrians 1 12

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1030 118 131

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1030 118 131

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 80 76 79

cM capacity (veh/h) 203 933 1453

Direction, Lane # EB 1 EB 2 NB 1 SB 1

Volume Total 41 224 600 130

Volume Left 41 0 300 0

Volume Right 0 224 0 27

cSH 203 933 1453 1700

Volume to Capacity 0.20 0.24 0.21 0.08

Queue Length 95th (ft) 18 23 19 0

Control Delay (s) 27.2 10.1 5.1 0.0

Lane LOS D B A

Approach Delay (s) 12.7 5.1 0.0

Approach LOS B

Intersection Summary

Average Delay 6.5

Intersection Capacity Utilization 46.5% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 25 36 3 22 38 169 8 358 32 154 143 16

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 27 39 3 24 41 184 9 389 35 167 155 17

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 70 65 184 433 340

Volume Left (vph) 27 24 0 9 167

Volume Right (vph) 3 0 184 35 17

Hadj (s) 0.08 0.22 -0.67 -0.01 0.10

Departure Headway (s) 6.8 7.0 6.1 5.4 5.7

Degree Utilization, x 0.13 0.13 0.31 0.65 0.54

Capacity (veh/h) 432 466 534 634 603

Control Delay (s) 10.9 9.8 10.6 18.1 15.1

Approach Delay (s) 10.9 10.4 18.1 15.1

Approach LOS B B C C

Intersection Summary

Delay 14.9

HCM Level of Service B

Intersection Capacity Utilization 58.8% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 21 163 2 23 144 63 9 465 53 53 238 15

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 11 11 11 12 11 11 12 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.98 1.00 1.00

Flpb, ped/bikes 0.99 1.00 0.96 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.95 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1754 1858 1649 1702 1767 1801 1507 1768 1783

Flt Permitted 0.45 1.00 0.56 1.00 0.59 1.00 1.00 0.44 1.00

Satd. Flow (perm) 828 1858 974 1702 1098 1801 1507 816 1783

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 23 177 2 25 157 68 10 505 58 58 259 16

RTOR Reduction (vph) 0 1 0 0 24 0 0 0 18 0 2 0

Lane Group Flow (vph) 23 178 0 25 201 0 10 505 40 58 273 0

Confl. Peds. (#/hr) 6 22 22 6 1 2 2 1

Confl. Bikes (#/hr) 2 2

Turn Type Perm Perm Perm Perm Perm

Protected Phases 4 4 2 2

Permitted Phases 4 4 2 2 2

Actuated Green, G (s) 13.7 13.7 13.7 13.7 51.3 51.3 51.3 51.3 51.3

Effective Green, g (s) 13.7 13.7 13.7 13.7 51.3 51.3 51.3 51.3 51.3

Actuated g/C Ratio 0.18 0.18 0.18 0.18 0.68 0.68 0.68 0.68 0.68

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 151 339 178 311 751 1232 1031 558 1220

v/s Ratio Prot 0.10 c0.12 c0.28 0.15

v/s Ratio Perm 0.03 0.03 0.01 0.03 0.07

v/c Ratio 0.15 0.53 0.14 0.65 0.01 0.41 0.04 0.10 0.22

Uniform Delay, d1 25.8 27.7 25.7 28.4 3.8 5.2 3.8 4.0 4.4

Progression Factor 1.00 1.00 1.30 1.20 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.2 0.7 0.1 3.2 0.0 1.0 0.1 0.4 0.4

Delay (s) 25.9 28.4 33.5 37.2 3.8 6.2 3.9 4.4 4.8

Level of Service C C C D A A A A A

Approach Delay (s) 28.1 36.8 5.9 4.8

Approach LOS C D A A

Intersection Summary

HCM Average Control Delay 14.6 HCM Level of Service B

HCM Volume to Capacity ratio 0.46

Actuated Cycle Length (s) 75.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 60.3% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 1 235 35 155 183 36 40 16 660 25 302 70

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00 1.00 0.95 0.95 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.86 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 1676 1399 1513 1586 1393 1589 1365 1354 1593 3185 1392

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.54 1.00 1.00 0.44 1.00 1.00

Satd. Flow (perm) 1593 1676 1399 1513 1586 1393 900 1365 1354 740 3185 1392

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 1 255 38 168 199 39 43 17 717 27 328 76

RTOR Reduction (vph) 0 0 14 0 0 0 0 161 168 0 0 35

Lane Group Flow (vph) 1 255 24 151 216 39 43 207 198 27 328 41

Confl. Peds. (#/hr) 5 3 3 5 1 1

Turn Type Split Perm Split Free Perm Prot Perm Perm

Protected Phases 8 8 7 7 2 2 6

Permitted Phases 8 Free 2 6 6

Actuated Green, G (s) 28.8 28.8 28.8 25.0 25.0 150.0 81.2 81.2 81.2 81.2 81.2 81.2

Effective Green, g (s) 28.8 28.8 28.8 25.0 25.0 150.0 81.2 81.2 81.2 81.2 81.2 81.2

Actuated g/C Ratio 0.19 0.19 0.19 0.17 0.17 1.00 0.54 0.54 0.54 0.54 0.54 0.54

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.5 3.5 3.5 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 306 322 269 252 264 1393 487 739 733 401 1724 754

v/s Ratio Prot 0.00 c0.15 0.10 c0.14 c0.15 0.15 0.10

v/s Ratio Perm 0.02 0.03 0.05 0.04 0.03

v/c Ratio 0.00 0.79 0.09 0.60 0.82 0.03 0.09 0.28 0.27 0.07 0.19 0.05

Uniform Delay, d1 49.0 57.7 49.8 57.9 60.3 0.0 16.6 18.6 18.5 16.4 17.6 16.3

Progression Factor 1.00 1.00 1.00 0.31 0.32 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 12.8 0.2 2.2 15.0 0.0 0.4 0.9 0.9 0.3 0.2 0.1

Delay (s) 49.0 70.6 50.0 20.1 34.3 0.0 16.9 19.5 19.4 16.7 17.8 16.4

Level of Service D E D C C A B B B B B B

Approach Delay (s) 67.8 25.7 19.3 17.5

Approach LOS E C B B

Intersection Summary

HCM Average Control Delay 27.8 HCM Level of Service C

HCM Volume to Capacity ratio 0.49

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 63.9% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 359 129 5 232 99 90 6 998 203 132 625 204

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.98 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.97 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1769 1851 1755 1863 1559 1769 3432 1770 3388

Flt Permitted 0.55 1.00 0.66 1.00 1.00 0.29 1.00 0.11 1.00

Satd. Flow (perm) 1025 1851 1228 1863 1559 532 3432 207 3388

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 390 140 5 252 108 98 7 1085 221 143 679 222

RTOR Reduction (vph) 0 2 0 0 0 85 0 22 0 0 35 0

Lane Group Flow (vph) 390 143 0 252 108 13 7 1284 0 143 866 0

Confl. Peds. (#/hr) 1 11 11 1 2 12 12 2

Confl. Bikes (#/hr) 2 1 1

Turn Type pm+pt pm+pt Perm pm+pt pm+pt

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 8 2 6

Actuated Green, G (s) 22.1 11.9 17.7 9.7 9.7 33.0 32.0 43.1 38.1

Effective Green, g (s) 22.1 11.9 17.7 9.7 9.7 33.0 32.0 43.1 38.1

Actuated g/C Ratio 0.29 0.16 0.24 0.13 0.13 0.44 0.43 0.57 0.51

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 403 294 346 241 202 251 1464 267 1721

v/s Ratio Prot c0.13 0.08 0.08 0.06 0.00 c0.37 c0.05 0.26

v/s Ratio Perm c0.15 0.09 0.01 0.01 0.26

v/c Ratio 0.97 0.49 0.73 0.45 0.06 0.03 0.88 0.54 0.50

Uniform Delay, d1 25.0 28.8 25.6 30.2 28.7 11.9 19.7 13.1 12.2

Progression Factor 1.00 1.00 0.77 0.52 1.08 1.00 1.00 1.00 1.00

Incremental Delay, d2 36.0 1.3 5.3 0.9 0.1 0.0 7.7 2.1 1.1

Delay (s) 61.1 30.0 25.0 16.6 31.0 11.9 27.4 15.2 13.2

Level of Service E C C B C B C B B

Approach Delay (s) 52.7 24.3 27.3 13.5

Approach LOS D C C B

Intersection Summary

HCM Average Control Delay 26.6 HCM Level of Service C

HCM Volume to Capacity ratio 0.90

Actuated Cycle Length (s) 75.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 80.3% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 359 813 111 5 766 299 336 493 494 26 39 89

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.1 5.5 5.5 5.5 5.1 5.1 5.5 5.1 5.1 5.5

Lane Util. Factor 1.00 0.95 1.00 0.95 0.91 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.96 0.99 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 0.96 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 1.00 0.95 0.99 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3539 1519 3370 1610 3370 1583 1770 1863 1583

Flt Permitted 0.08 1.00 1.00 0.95 0.95 0.99 1.00 0.95 1.00 1.00

Satd. Flow (perm) 147 3539 1519 3207 1610 3370 1583 1770 1863 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 390 884 121 5 833 325 365 536 537 28 42 97

RTOR Reduction (vph) 0 0 31 0 28 0 0 0 193 0 0 57

Lane Group Flow (vph) 390 884 90 0 1135 0 292 609 344 28 42 40

Confl. Peds. (#/hr) 6 8 8 6

Confl. Bikes (#/hr) 1

Turn Type pm+pt Perm Perm Split custom Split custom

Protected Phases 5 2 6 4 4 3 3

Permitted Phases 2 2 6 2 6

Actuated Green, G (s) 88.6 88.6 88.6 56.6 29.7 29.7 88.6 4.4 4.4 56.6

Effective Green, g (s) 88.6 88.6 88.6 56.6 29.7 29.7 88.6 4.4 4.4 56.6

Actuated g/C Ratio 0.64 0.64 0.64 0.41 0.21 0.21 0.64 0.03 0.03 0.41

Clearance Time (s) 5.1 5.5 5.5 5.5 5.1 5.1 5.5 5.1 5.1 5.5

Vehicle Extension (s) 3.0 3.5 3.5 3.5 3.0 3.0 3.5 3.0 3.0 3.5

Lane Grp Cap (vph) 410 2266 972 1312 345 723 1013 56 59 647

v/s Ratio Prot c0.19 0.25 c0.18 0.18 0.02 c0.02

v/s Ratio Perm c0.43 0.06 0.35 0.22 0.03

v/c Ratio 0.95 0.39 0.09 0.87 0.85 0.84 0.34 0.50 0.71 0.06

Uniform Delay, d1 42.9 11.9 9.5 37.4 52.2 52.1 11.4 65.9 66.4 24.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 32.0 0.1 0.0 6.3 17.1 8.8 0.2 6.9 33.2 0.0

Delay (s) 74.9 12.1 9.6 43.8 69.3 60.9 11.7 72.8 99.6 24.8

Level of Service E B A D E E B E F C

Approach Delay (s) 29.4 43.8 44.2 51.7

Approach LOS C D D D

Intersection Summary

HCM Average Control Delay 39.4 HCM Level of Service D

HCM Volume to Capacity ratio 0.90

Actuated Cycle Length (s) 138.4 Sum of lost time (s) 15.3

Intersection Capacity Utilization 88.6% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Sign Control Stop Stop Stop

Volume (vph) 3 39 57 44 32 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 3 42 62 48 35 1

Direction, Lane # EB 1 NB 1 SB 1

Volume Total (vph) 46 110 36

Volume Left (vph) 3 62 0

Volume Right (vph) 42 0 1

Hadj (s) -0.51 0.15 0.02

Departure Headway (s) 3.7 4.2 4.1

Degree Utilization, x 0.05 0.13 0.04

Capacity (veh/h) 930 842 857

Control Delay (s) 6.9 7.8 7.3

Approach Delay (s) 6.9 7.8 7.3

Approach LOS A A A

Intersection Summary

Delay 7.5

HCM Level of Service A

Intersection Capacity Utilization 22.1% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 4 2 2 1 5 48 2 36 0 46 53 10

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 4 2 2 1 5 52 2 39 0 50 58 11

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 9 59 41 118

Volume Left (vph) 4 1 2 50

Volume Right (vph) 2 52 0 11

Hadj (s) -0.02 -0.50 0.04 0.06

Departure Headway (s) 4.3 3.8 4.2 4.1

Degree Utilization, x 0.01 0.06 0.05 0.14

Capacity (veh/h) 801 914 829 851

Control Delay (s) 7.3 7.0 7.4 7.8

Approach Delay (s) 7.3 7.0 7.4 7.8

Approach LOS A A A A

Intersection Summary

Delay 7.5

HCM Level of Service A

Intersection Capacity Utilization 24.2% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 0 3 8 0 40 2 97 10 26 67 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 0 3 9 0 43 2 105 11 28 73 0

Pedestrians 1 1

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 289 250 74 249 245 112 73 116

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 289 250 74 249 245 112 73 116

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 100 100 99 100 95 100 98

cM capacity (veh/h) 622 639 987 691 644 940 1527 1472

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 4 52 118 101

Volume Left 1 9 2 28

Volume Right 3 43 11 0

cSH 861 887 1527 1472

Volume to Capacity 0.01 0.06 0.00 0.02

Queue Length 95th (ft) 0 5 0 1

Control Delay (s) 9.2 9.3 0.1 2.2

Lane LOS A A A A

Approach Delay (s) 9.2 9.3 0.1 2.2

Approach LOS A A

Intersection Summary

Average Delay 2.8

Intersection Capacity Utilization 22.2% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 322 14 7 19 4 13 58 423 16 13 294 158

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 5.0 5.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 0.99 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.95 1.00 0.99 1.00 0.95

Flt Protected 0.96 0.97 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1768 1717 1755 3516 1770 3327

Flt Permitted 0.73 0.79 0.47 1.00 0.95 1.00

Satd. Flow (perm) 1351 1394 873 3516 1770 3327

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 350 15 8 21 4 14 63 460 17 14 320 172

RTOR Reduction (vph) 0 1 0 0 9 0 0 1 0 0 33 0

Lane Group Flow (vph) 0 372 0 0 30 0 63 476 0 14 459 0

Confl. Peds. (#/hr) 1 3 3 1 3 2 2 3

Confl. Bikes (#/hr) 1

Turn Type Perm Perm Perm Prot

Protected Phases 8 8 6 5 5 6

Permitted Phases 8 8 6

Actuated Green, G (s) 52.2 52.2 71.1 71.1 13.7 88.8

Effective Green, g (s) 52.2 52.2 71.1 71.1 13.7 88.8

Actuated g/C Ratio 0.35 0.35 0.47 0.47 0.09 0.59

Clearance Time (s) 4.0 4.0 5.0 5.0 4.0

Vehicle Extension (s) 3.5 3.5 2.5 2.5 2.0

Lane Grp Cap (vph) 470 485 414 1667 162 1970

v/s Ratio Prot c0.14 0.01 c0.14

v/s Ratio Perm c0.28 0.02 0.07

v/c Ratio 0.79 0.06 0.15 0.29 0.09 0.23

Uniform Delay, d1 44.0 32.6 22.4 24.0 62.4 14.5

Progression Factor 1.00 1.00 0.76 0.75 1.67 0.19

Incremental Delay, d2 9.1 0.1 0.8 0.4 0.1 0.0

Delay (s) 53.1 32.6 17.8 18.4 104.3 2.8

Level of Service D C B B F A

Approach Delay (s) 53.1 32.6 18.4 5.6

Approach LOS D C B A

Intersection Summary

HCM Average Control Delay 23.2 HCM Level of Service C

HCM Volume to Capacity ratio 0.48

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 13.0

Intersection Capacity Utilization 54.0% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 3 5 103 5 7 9 117 73 8 49 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 3 5 112 5 8 10 127 79 9 53 0

Pedestrians 2 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 131

pX, platoon unblocked 0.97 0.97 0.97 0.97 0.97 0.97

vC, conflicting volume 269 297 55 266 257 169 53 207

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 230 258 55 227 217 126 53 165

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 99 99 84 99 99 99 99

cM capacity (veh/h) 684 618 1010 692 651 894 1552 1369

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 9 125 216 62

Volume Left 0 112 10 9

Volume Right 5 8 79 0

cSH 816 699 1552 1369

Volume to Capacity 0.01 0.18 0.01 0.01

Queue Length 95th (ft) 1 16 0 0

Control Delay (s) 9.5 11.3 0.4 1.1

Lane LOS A B A A

Approach Delay (s) 9.5 11.3 0.4 1.1

Approach LOS A B

Intersection Summary

Average Delay 4.0

Intersection Capacity Utilization 31.9% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 14 3 7 25 17 17 16 91 12 28 92 48

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 15 3 8 27 18 18 17 99 13 30 100 52

Pedestrians 4 3 1

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 359 341 131 340 360 108 156 115

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 359 341 131 340 360 108 156 115

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 97 99 99 95 97 98 99 98

cM capacity (veh/h) 551 559 915 586 545 943 1419 1470

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 26 64 129 183

Volume Left 15 27 17 30

Volume Right 8 18 13 52

cSH 625 642 1419 1470

Volume to Capacity 0.04 0.10 0.01 0.02

Queue Length 95th (ft) 3 8 1 2

Control Delay (s) 11.0 11.2 1.1 1.4

Lane LOS B B A A

Approach Delay (s) 11.0 11.2 1.1 1.4

Approach LOS B B

Intersection Summary

Average Delay 3.5

Intersection Capacity Utilization 23.8% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 131 721 4 4 1001 97 4 1 1 43 1 133

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.6 4.6 4.6 4.6 5.5 5.5 5.5

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.99 0.98 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.97 0.95 1.00

Satd. Flow (prot) 1770 3536 1768 3485 1759 1770 1561

Flt Permitted 0.16 1.00 0.30 1.00 0.90 0.75 1.00

Satd. Flow (perm) 295 3536 552 3485 1635 1404 1561

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 142 784 4 4 1088 105 4 1 1 47 1 145

RTOR Reduction (vph) 0 0 0 0 8 0 0 1 0 0 94 0

Lane Group Flow (vph) 142 788 0 4 1185 0 0 5 0 47 52 0

Confl. Peds. (#/hr) 2 1 1 2 2 2

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 87.6 87.6 87.6 87.6 52.3 52.3 52.3

Effective Green, g (s) 87.6 87.6 87.6 87.6 52.3 52.3 52.3

Actuated g/C Ratio 0.58 0.58 0.58 0.58 0.35 0.35 0.35

Clearance Time (s) 4.6 4.6 4.6 4.6 5.5 5.5 5.5

Vehicle Extension (s) 3.5 3.5 3.5 3.5 4.0 4.0 4.0

Lane Grp Cap (vph) 172 2065 322 2035 570 490 544

v/s Ratio Prot 0.22 0.34 0.03

v/s Ratio Perm c0.48 0.01 0.00 c0.03

v/c Ratio 0.83 0.38 0.01 0.58 0.01 0.10 0.09

Uniform Delay, d1 25.1 16.7 13.1 19.7 31.9 32.9 32.9

Progression Factor 1.25 1.13 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 17.6 0.1 0.0 0.5 0.0 0.4 0.3

Delay (s) 48.8 18.9 13.1 20.1 32.0 33.3 33.3

Level of Service D B B C C C C

Approach Delay (s) 23.5 20.1 32.0 33.3

Approach LOS C C C C

Intersection Summary

HCM Average Control Delay 22.6 HCM Level of Service C

HCM Volume to Capacity ratio 0.55

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 10.1

Intersection Capacity Utilization 70.3% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 72 566 186 130 723 231 203 483 107 179 328 45

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.96 1.00 0.96 1.00 0.97 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 3393 1770 3392 1770 3431 1770 3467

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1770 3393 1770 3392 1770 3431 1770 3467

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 78 615 202 141 786 251 221 525 116 195 357 49

RTOR Reduction (vph) 0 42 0 0 40 0 0 25 0 0 14 0

Lane Group Flow (vph) 78 775 0 141 997 0 221 616 0 195 392 0

Confl. Peds. (#/hr) 8 4 4 8 6 5 5 6

Turn Type Prot Prot Prot Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases

Actuated Green, G (s) 4.3 21.1 8.8 25.6 11.6 18.5 10.6 17.5

Effective Green, g (s) 4.3 21.1 8.8 25.6 11.6 18.5 10.6 17.5

Actuated g/C Ratio 0.06 0.28 0.12 0.34 0.15 0.25 0.14 0.23

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 101 955 208 1158 274 846 250 809

v/s Ratio Prot 0.04 0.23 c0.08 c0.29 c0.12 c0.18 0.11 0.11

v/s Ratio Perm

v/c Ratio 0.77 0.81 0.68 0.86 0.81 0.73 0.78 0.48

Uniform Delay, d1 34.9 25.1 31.7 23.0 30.6 25.9 31.1 24.9

Progression Factor 1.00 1.00 1.44 0.96 1.08 0.91 1.00 1.00

Incremental Delay, d2 29.9 5.3 7.8 6.3 15.8 5.5 14.5 2.1

Delay (s) 64.7 30.4 53.5 28.3 48.9 29.1 45.6 26.9

Level of Service E C D C D C D C

Approach Delay (s) 33.4 31.3 34.2 33.0

Approach LOS C C C C

Intersection Summary

HCM Average Control Delay 32.8 HCM Level of Service C

HCM Volume to Capacity ratio 0.73

Actuated Cycle Length (s) 75.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 71.7% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 0 0 793 0 0 0 0 0 644 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3

Lane Util. Factor 0.95 0.95

Frt 1.00 1.00

Flt Protected 1.00 1.00

Satd. Flow (prot) 3539 3539

Flt Permitted 1.00 1.00

Satd. Flow (perm) 3539 3539

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 0 0 0 862 0 0 0 0 0 700 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 0 0 0 862 0 0 0 0 0 700 0

Turn Type

Protected Phases 6 4

Permitted Phases

Actuated Green, G (s) 100.3 39.1

Effective Green, g (s) 100.3 39.1

Actuated g/C Ratio 0.67 0.26

Clearance Time (s) 5.3 5.3

Vehicle Extension (s) 5.0 5.0

Lane Grp Cap (vph) 2366 922

v/s Ratio Prot c0.24 c0.20

v/s Ratio Perm

v/c Ratio 0.36 0.76

Uniform Delay, d1 10.9 51.1

Progression Factor 1.09 1.00

Incremental Delay, d2 0.4 4.3

Delay (s) 12.2 55.4

Level of Service B E

Approach Delay (s) 0.0 12.2 0.0 55.4

Approach LOS A B A E

Intersection Summary

HCM Average Control Delay 31.6 HCM Level of Service C

HCM Volume to Capacity ratio 0.47

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 10.6

Intersection Capacity Utilization 36.7% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 0 761 0 0 639 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3

Lane Util. Factor 0.95 0.97

Frt 1.00 1.00

Flt Protected 1.00 0.95

Satd. Flow (prot) 3539 3433

Flt Permitted 1.00 0.95

Satd. Flow (perm) 3539 3433

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 827 0 0 695 0

RTOR Reduction (vph) 0 0 0 0 219 0

Lane Group Flow (vph) 0 827 0 0 476 0

Turn Type

Protected Phases 2 4

Permitted Phases

Actuated Green, G (s) 109.9 29.5

Effective Green, g (s) 109.9 29.5

Actuated g/C Ratio 0.73 0.20

Clearance Time (s) 5.3 5.3

Vehicle Extension (s) 5.0 5.0

Lane Grp Cap (vph) 2593 675

v/s Ratio Prot c0.23 c0.14

v/s Ratio Perm

v/c Ratio 0.32 0.71

Uniform Delay, d1 7.0 56.2

Progression Factor 1.19 0.21

Incremental Delay, d2 0.3 3.8

Delay (s) 8.6 15.5

Level of Service A B

Approach Delay (s) 8.6 0.0 15.5

Approach LOS A A B

Intersection Summary

HCM Average Control Delay 11.7 HCM Level of Service B

HCM Volume to Capacity ratio 0.40

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 10.6

Intersection Capacity Utilization 48.6% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 60 1467 70 154 1804 148 117 183 189 120 93 45

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.6 5.3 4.6 5.3 4.6 5.0 5.0 4.6 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3515 1770 3492 1770 1803 1552 1770 1863 1558

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3515 1770 3492 1770 1803 1552 1770 1863 1558

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 65 1595 76 167 1961 161 127 199 205 130 101 49

RTOR Reduction (vph) 0 2 0 0 4 0 0 0 105 0 0 42

Lane Group Flow (vph) 65 1669 0 167 2118 0 127 199 100 130 101 7

Confl. Peds. (#/hr) 2 3 3 2

Confl. Bikes (#/hr) 7 3 1

Bus Blockages (#/hr) 0 0 0 0 0 0 0 8 0 0 0 0

Turn Type Prot Prot Prot Perm Prot Perm

Protected Phases 5 2 1 6 3 8 7 4

Permitted Phases 8 4

Actuated Green, G (s) 12.9 75.1 20.7 82.9 12.9 24.3 24.3 10.4 21.8 21.8

Effective Green, g (s) 12.9 75.1 20.7 82.9 12.9 24.3 24.3 10.4 21.8 21.8

Actuated g/C Ratio 0.09 0.50 0.14 0.55 0.09 0.16 0.16 0.07 0.15 0.15

Clearance Time (s) 4.6 5.3 4.6 5.3 4.6 5.0 5.0 4.6 5.0 5.0

Vehicle Extension (s) 2.5 5.0 2.5 5.0 2.5 5.0 5.0 3.0 5.0 5.0

Lane Grp Cap (vph) 152 1760 244 1930 152 292 251 123 271 226

v/s Ratio Prot 0.04 0.47 c0.09 c0.61 0.07 c0.11 c0.07 0.05

v/s Ratio Perm 0.06 0.00

v/c Ratio 0.43 0.95 0.68 1.10 0.84 0.68 0.40 1.06 0.37 0.03

Uniform Delay, d1 65.0 35.6 61.5 33.5 67.5 59.2 56.3 69.8 57.9 55.0

Progression Factor 1.14 0.51 0.96 0.90 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.4 11.9 6.5 51.9 30.4 8.2 2.2 97.2 1.8 0.1

Delay (s) 75.2 30.2 65.8 82.3 97.9 67.4 58.5 167.0 59.7 55.2

Level of Service E C E F F E E F E E

Approach Delay (s) 31.8 81.1 71.3 108.7

Approach LOS C F E F

Intersection Summary

HCM Average Control Delay 63.9 HCM Level of Service E

HCM Volume to Capacity ratio 0.95

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 14.5

Intersection Capacity Utilization 92.3% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 0 1473 1391 0 483 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3 5.0

Lane Util. Factor 0.95 0.95 0.97

Frt 1.00 1.00 1.00

Flt Protected 1.00 1.00 0.95

Satd. Flow (prot) 3539 3539 3433

Flt Permitted 1.00 1.00 0.95

Satd. Flow (perm) 3539 3539 3433

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 1601 1512 0 525 0

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 0 1601 1512 0 525 0

Turn Type

Protected Phases 2 6 4

Permitted Phases

Actuated Green, G (s) 47.8 47.8 16.9

Effective Green, g (s) 47.8 47.8 16.9

Actuated g/C Ratio 0.64 0.64 0.23

Clearance Time (s) 5.3 5.3 5.0

Vehicle Extension (s) 5.0 3.0 3.0

Lane Grp Cap (vph) 2256 2256 774

v/s Ratio Prot c0.45 0.43 c0.15

v/s Ratio Perm

v/c Ratio 0.71 0.67 0.68

Uniform Delay, d1 9.0 8.6 26.6

Progression Factor 1.54 1.00 1.00

Incremental Delay, d2 0.8 1.6 2.4

Delay (s) 14.7 10.2 28.9

Level of Service B B C

Approach Delay (s) 14.7 10.2 28.9

Approach LOS B B C

Intersection Summary

HCM Average Control Delay 14.9 HCM Level of Service B

HCM Volume to Capacity ratio 0.70

Actuated Cycle Length (s) 75.0 Sum of lost time (s) 10.3

Intersection Capacity Utilization 63.1% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

39: 228th St SW & SR 99 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 37 Synchro 7 -  Report

David Evans and Associates, Inc. Page 41

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 36 38 61 1517 1232 60

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 39 41 66 1649 1339 65

Pedestrians 2

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 2298 672 1406

vC1, stage 1 conf vol 1341

vC2, stage 2 conf vol 957

vCu, unblocked vol 2298 672 1406

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s) 5.8

tF (s) 3.5 3.3 2.2

p0 queue free % 76 90 86

cM capacity (veh/h) 164 398 480

Direction, Lane # EB 1 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3

Volume Total 80 66 824 824 670 670 65

Volume Left 39 66 0 0 0 0 0

Volume Right 41 0 0 0 0 0 65

cSH 235 480 1700 1700 1700 1700 1700

Volume to Capacity 0.34 0.14 0.48 0.48 0.39 0.39 0.04

Queue Length 95th (ft) 36 12 0 0 0 0 0

Control Delay (s) 28.1 13.7 0.0 0.0 0.0 0.0 0.0

Lane LOS D B

Approach Delay (s) 28.1 0.5 0.0

Approach LOS D

Intersection Summary

Average Delay 1.0

Intersection Capacity Utilization 52.9% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

40: 244th St SW & SR 99 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 37 Synchro 7 -  Report

David Evans and Associates, Inc. Page 42

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 231 288 77 180 367 377 46 1172 135 225 856 199

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 11 11 11 11 11 11 13 15 11 13

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.98 1.00 1.00 0.95 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3407 1711 3421 1497 1711 3421 1562 1947 3421 1586

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3407 1711 3421 1497 1711 3421 1562 1947 3421 1586

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 251 313 84 196 399 410 50 1274 147 245 930 216

RTOR Reduction (vph) 0 16 0 0 0 170 0 0 88 0 0 70

Lane Group Flow (vph) 251 381 0 196 399 240 50 1274 59 245 930 146

Confl. Peds. (#/hr) 6 10 10 6 10 21 21 10

Turn Type Prot Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 22.0 28.1 19.3 25.4 25.4 7.4 60.7 60.7 19.9 73.2 73.2

Effective Green, g (s) 22.0 28.1 19.3 25.4 25.4 7.4 60.7 60.7 19.9 73.2 73.2

Actuated g/C Ratio 0.15 0.19 0.13 0.17 0.17 0.05 0.40 0.40 0.13 0.49 0.49

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 3.0 2.0 2.0 2.5 3.5 3.5 2.5 3.5 3.5

Lane Grp Cap (vph) 260 638 220 579 253 84 1384 632 258 1669 774

v/s Ratio Prot c0.14 c0.11 0.11 0.12 0.03 c0.37 c0.13 0.27

v/s Ratio Perm c0.16 0.04 0.09

v/c Ratio 0.97 0.60 0.89 0.69 0.95 0.60 0.92 0.09 0.95 0.56 0.19

Uniform Delay, d1 63.6 55.8 64.3 58.6 61.6 69.8 42.4 27.6 64.6 27.0 21.7

Progression Factor 0.88 0.97 0.99 0.83 0.67 1.30 0.60 0.11 1.00 1.00 1.00

Incremental Delay, d2 45.6 1.0 32.8 2.7 41.4 6.0 7.9 0.2 41.8 1.3 0.5

Delay (s) 101.8 54.9 96.8 51.6 82.5 96.9 33.6 3.3 106.4 28.4 22.2

Level of Service F D F D F F C A F C C

Approach Delay (s) 73.1 73.0 32.7 41.1

Approach LOS E E C D

Intersection Summary

HCM Average Control Delay 50.1 HCM Level of Service D

HCM Volume to Capacity ratio 0.98

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 28.0

Intersection Capacity Utilization 88.4% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL2 EBL EBT EBR WBL WBT WBR WBR2 NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 1 180 381 285 147 311 62 94 274 37 1221 106

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00

Frt 1.00 1.00 0.85 1.00 0.95 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 3185 1425 1593 3026 1593 3185 1425

Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1593 3185 1425 1593 3026 1593 3185 1425

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 1 196 414 310 160 338 67 102 298 40 1327 115

RTOR Reduction (vph) 0 0 0 251 0 15 0 0 0 0 0 59

Lane Group Flow (vph) 0 197 414 59 160 492 0 0 0 338 1327 56

Turn Type Prot Prot Perm Prot Prot Prot Perm

Protected Phases 7 7 4 3 8 5 5 2

Permitted Phases 4 2

Actuated Green, G (s) 19.0 28.7 28.7 17.8 27.5 32.7 72.5 72.5

Effective Green, g (s) 19.0 28.7 28.7 17.8 27.5 32.7 72.5 72.5

Actuated g/C Ratio 0.13 0.19 0.19 0.12 0.18 0.22 0.48 0.48

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 2.0 6.0 6.0

Lane Grp Cap (vph) 202 609 273 189 555 347 1539 689

v/s Ratio Prot c0.12 0.13 0.10 c0.16 c0.21 c0.42

v/s Ratio Perm 0.04 0.04

v/c Ratio 0.98 0.68 0.22 0.85 0.89 0.97 0.86 0.08

Uniform Delay, d1 65.3 56.4 51.2 64.8 59.7 58.2 34.3 20.8

Progression Factor 0.79 0.90 2.10 0.85 0.83 0.65 1.05 1.85

Incremental Delay, d2 55.0 3.0 0.4 27.4 15.5 21.6 2.4 0.1

Delay (s) 106.6 53.7 107.8 82.6 65.2 59.6 38.5 38.5

Level of Service F D F F E E D D

Approach Delay (s) 83.2 69.4 42.5

Approach LOS F E D

Intersection Summary

HCM Average Control Delay 59.4 HCM Level of Service E

HCM Volume to Capacity ratio 0.89

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 17.0

Intersection Capacity Utilization 89.9% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBL SBT SBR SBR2 SER2

Lane Configurations

Volume (vph) 84 852 74 17 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00

Frt 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00

Satd. Flow (prot) 1593 3185 1425

Flt Permitted 0.95 1.00 1.00

Satd. Flow (perm) 1593 3185 1425

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 91 926 80 18 0

RTOR Reduction (vph) 0 0 5 0 0

Lane Group Flow (vph) 91 926 93 0 0

Turn Type Prot Prot custom

Protected Phases 1 6 6

Permitted Phases 4

Actuated Green, G (s) 9.0 48.8 48.8

Effective Green, g (s) 9.0 48.8 48.8

Actuated g/C Ratio 0.06 0.33 0.33

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 4.0 4.0

Lane Grp Cap (vph) 96 1036 464

v/s Ratio Prot 0.06 0.29 0.06

v/s Ratio Perm

v/c Ratio 0.95 0.89 0.20

Uniform Delay, d1 70.3 48.1 36.5

Progression Factor 0.97 0.92 0.91

Incremental Delay, d2 71.6 11.3 0.9

Delay (s) 139.8 55.8 34.2

Level of Service F E C

Approach Delay (s) 60.7

Approach LOS E

Intersection Summary



HCM Signalized Intersection Capacity Analysis

42: N 175th St & SR 99 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 37 Synchro 7 -  Report

David Evans and Associates, Inc. Page 45

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 48 186 29 296 341 343 41 1355 370 257 926 21

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 6.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 0.97 0.95 1.00 1.00 0.95 1.00 0.97 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.97 1.00 1.00 0.96 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 2999 3090 3079 1381 1593 3079 1372 3090 3079 1382

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1593 2999 3090 3079 1381 1593 3079 1372 3090 3079 1382

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 52 202 32 322 371 373 45 1473 402 279 1007 23

RTOR Reduction (vph) 0 9 0 0 0 74 0 0 76 0 0 11

Lane Group Flow (vph) 52 225 0 322 371 299 45 1473 326 279 1007 12

Confl. Peds. (#/hr) 14 20 20 14 10 21 21 10

Turn Type Prot Prot Perm Prot pm+ov Prot Perm

Protected Phases 7 4 3 8 5 2 3 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 5.6 27.5 15.0 36.9 36.9 6.9 72.5 87.5 13.0 78.6 78.6

Effective Green, g (s) 5.6 27.5 15.0 36.9 36.9 6.9 72.5 87.5 13.0 78.6 78.6

Actuated g/C Ratio 0.04 0.18 0.10 0.25 0.25 0.05 0.48 0.58 0.09 0.52 0.52

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 6.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.5 3.5 3.5 1.5 4.0 3.5 1.5 4.0 4.0

Lane Grp Cap (vph) 59 550 309 757 340 73 1488 800 268 1613 724

v/s Ratio Prot 0.03 0.08 c0.10 0.12 0.03 c0.48 0.04 c0.09 0.33

v/s Ratio Perm c0.22 0.20 0.01

v/c Ratio 0.88 0.41 1.04 0.49 0.88 0.62 0.99 0.41 1.04 0.62 0.02

Uniform Delay, d1 71.9 54.1 67.5 48.5 54.4 70.3 38.4 17.1 68.5 25.3 17.1

Progression Factor 1.05 0.93 0.67 0.81 0.85 1.11 0.65 0.88 1.35 0.37 0.23

Incremental Delay, d2 75.3 0.5 61.7 0.6 21.7 6.7 16.4 0.3 51.9 1.0 0.0

Delay (s) 151.0 50.7 107.0 39.8 67.8 84.7 41.4 15.3 144.2 10.2 4.0

Level of Service F D F D E F D B F B A

Approach Delay (s) 68.9 69.9 37.0 38.7

Approach LOS E E D D

Intersection Summary

HCM Average Control Delay 47.1 HCM Level of Service D

HCM Volume to Capacity ratio 0.95

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 98.2% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 222 49 163 15 39 15 147 1811 23 8 1193 118

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 4.0 6.0 4.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 0.97 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.98 1.00 0.99 1.00 1.00 0.95 1.00 1.00 0.99

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.88 1.00 0.96 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1577 1399 1589 1540 3090 3079 1356 1593 3079 1404

Flt Permitted 0.59 1.00 0.25 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 972 1399 423 1540 3090 3079 1356 1593 3079 1404

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 241 53 177 16 42 16 160 1968 25 9 1297 128

RTOR Reduction (vph) 0 89 0 0 11 0 0 0 5 0 0 44

Lane Group Flow (vph) 241 141 0 16 47 0 160 1968 20 9 1297 84

Confl. Peds. (#/hr) 14 13 13 14 1 5 5 1

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 24.6 19.4 17.4 15.8 11.0 107.6 107.6 1.4 98.0 98.0

Effective Green, g (s) 24.6 19.4 17.4 15.8 11.0 107.6 107.6 1.4 98.0 98.0

Actuated g/C Ratio 0.16 0.13 0.12 0.11 0.07 0.72 0.72 0.01 0.65 0.65

Clearance Time (s) 4.0 6.0 4.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 2.0 3.0 2.0 2.0 3.0 3.0 2.0 3.0 3.0

Lane Grp Cap (vph) 180 181 62 162 227 2209 973 15 2012 917

v/s Ratio Prot c0.05 0.10 0.00 0.03 c0.05 c0.64 0.01 0.42

v/s Ratio Perm c0.17 0.03 0.01 0.06

v/c Ratio 1.34 0.78 0.26 0.29 0.70 0.89 0.02 0.60 0.64 0.09

Uniform Delay, d1 62.8 63.2 59.5 61.9 67.9 16.6 6.1 74.0 15.6 9.6

Progression Factor 0.93 0.93 1.00 1.00 1.27 0.26 0.02 1.03 0.39 0.53

Incremental Delay, d2 184.9 17.8 2.2 0.4 0.7 0.6 0.0 31.2 1.4 0.2

Delay (s) 243.5 76.5 61.7 62.3 87.0 5.0 0.1 107.8 7.4 5.2

Level of Service F E E E F A A F A A

Approach Delay (s) 161.9 62.2 11.0 7.8

Approach LOS F E B A

Intersection Summary

HCM Average Control Delay 28.0 HCM Level of Service C

HCM Volume to Capacity ratio 0.99

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 95.1% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 508 357 111 131 203 159 153 1342 207 125 796 16

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.97 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 0.95 1.00 1.00 0.98 1.00 1.00 0.94 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 3090 1676 1354 1593 3185 1396 1593 3185 1344 1593 3185 1379

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 3090 1676 1354 1593 3185 1396 1593 3185 1344 1593 3185 1379

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 552 388 121 142 221 173 166 1459 225 136 865 17

RTOR Reduction (vph) 0 0 91 0 0 79 0 0 87 0 0 10

Lane Group Flow (vph) 552 388 30 142 221 94 166 1459 138 136 865 7

Confl. Peds. (#/hr) 6 25 25 6 11 12 12 11

Turn Type Prot Perm Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 24.0 37.7 37.7 14.0 27.7 27.7 18.2 67.3 67.3 11.0 60.1 60.1

Effective Green, g (s) 24.0 37.7 37.7 14.0 27.7 27.7 18.2 67.3 67.3 11.0 60.1 60.1

Actuated g/C Ratio 0.16 0.25 0.25 0.09 0.18 0.18 0.12 0.45 0.45 0.07 0.40 0.40

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 3.0 3.0 2.0 3.0 3.0

Lane Grp Cap (vph) 494 421 340 149 588 258 193 1429 603 117 1276 553

v/s Ratio Prot c0.18 c0.23 0.09 0.07 0.10 c0.46 c0.09 0.27

v/s Ratio Perm 0.02 0.07 0.10 0.00

v/c Ratio 1.12 0.92 0.09 0.95 0.38 0.36 0.86 1.02 0.23 1.16 0.68 0.01

Uniform Delay, d1 63.0 54.7 43.0 67.7 53.6 53.5 64.7 41.4 25.4 69.5 37.0 27.1

Progression Factor 1.14 0.96 0.99 1.00 1.00 1.00 1.44 0.40 0.10 0.75 1.42 2.21

Incremental Delay, d2 75.4 23.9 0.0 58.9 0.1 0.3 12.5 19.7 0.3 123.9 2.3 0.0

Delay (s) 147.1 76.6 42.8 126.6 53.7 53.8 105.3 36.2 2.8 176.3 54.9 60.0

Level of Service F E D F D D F D A F D E

Approach Delay (s) 109.4 73.0 38.4 71.2

Approach LOS F E D E

Intersection Summary

HCM Average Control Delay 66.9 HCM Level of Service E

HCM Volume to Capacity ratio 1.01

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 96.4% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 177 410 78 214 535 228 64 1387 269 200 870 94

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.95 1.00 1.00 0.92 1.00 1.00 0.93

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3423 1770 3539 1508 1770 3539 1449 1770 3539 1468

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3423 1770 3539 1508 1770 3539 1449 1770 3539 1468

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 192 446 85 233 582 248 70 1508 292 217 946 102

RTOR Reduction (vph) 0 11 0 0 0 150 0 0 62 0 0 51

Lane Group Flow (vph) 192 520 0 233 582 98 70 1508 230 217 946 51

Confl. Peds. (#/hr) 24 26 26 24 29 43 43 29

Turn Type Prot Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 17.0 25.8 20.0 28.8 28.8 8.6 64.1 64.1 20.1 75.6 75.6

Effective Green, g (s) 17.0 25.8 20.0 28.8 28.8 8.6 64.1 64.1 20.1 75.6 75.6

Actuated g/C Ratio 0.11 0.17 0.13 0.19 0.19 0.06 0.43 0.43 0.13 0.50 0.50

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 4.0 2.0 2.0 2.0 6.0 6.0 5.0 6.0 6.0

Lane Grp Cap (vph) 201 589 236 679 290 101 1512 619 237 1784 740

v/s Ratio Prot 0.11 0.15 c0.13 c0.16 0.04 c0.43 c0.12 0.27

v/s Ratio Perm 0.06 0.16 0.04

v/c Ratio 0.96 0.88 0.99 0.86 0.34 0.69 1.00 0.37 0.92 0.53 0.07

Uniform Delay, d1 66.1 60.6 64.9 58.6 52.4 69.4 42.9 29.2 64.1 25.2 19.1

Progression Factor 1.01 1.02 1.00 1.00 1.00 1.25 0.55 0.30 0.68 1.27 2.98

Incremental Delay, d2 47.7 13.6 54.6 10.0 0.3 8.5 16.3 0.9 32.6 0.9 0.1

Delay (s) 114.7 75.3 119.5 68.7 52.6 95.5 39.9 9.5 75.9 32.9 57.1

Level of Service F E F E D F D A E C E

Approach Delay (s) 85.7 76.0 37.2 42.2

Approach LOS F E D D

Intersection Summary

HCM Average Control Delay 54.0 HCM Level of Service D

HCM Volume to Capacity ratio 0.97

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 96.5% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

46: N 130th St & SR 99 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 37 Synchro 7 -  Report

David Evans and Associates, Inc. Page 49

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 148 296 75 170 439 138 90 1377 144 127 841 110

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Frpb, ped/bikes 1.00 0.99 1.00 0.97 1.00 1.00 0.93 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.96 1.00 1.00 0.85 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1770 3390 1770 3310 1770 3539 1473 1770 3437

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1770 3390 1770 3310 1770 3539 1473 1770 3437

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 161 322 82 185 477 150 98 1497 157 138 914 120

RTOR Reduction (vph) 0 15 0 0 20 0 0 0 61 0 6 0

Lane Group Flow (vph) 161 389 0 185 607 0 98 1497 96 138 1028 0

Confl. Peds. (#/hr) 41 17 17 41 32 21 21 32

Turn Type Prot Prot Prot Perm Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 2

Actuated Green, G (s) 16.2 26.2 19.4 29.4 12.7 74.1 74.1 14.3 75.7

Effective Green, g (s) 16.2 26.2 19.4 29.4 12.7 74.1 74.1 14.3 75.7

Actuated g/C Ratio 0.11 0.17 0.13 0.20 0.08 0.49 0.49 0.10 0.50

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 191 592 229 649 150 1748 728 169 1735

v/s Ratio Prot 0.09 0.11 c0.10 c0.18 0.06 c0.42 c0.08 0.30

v/s Ratio Perm 0.07

v/c Ratio 0.84 0.66 0.81 0.94 0.65 0.86 0.13 0.82 0.59

Uniform Delay, d1 65.7 57.7 63.5 59.4 66.5 33.3 20.5 66.6 26.2

Progression Factor 1.00 1.00 0.93 0.89 1.00 1.00 1.00 0.96 0.80

Incremental Delay, d2 27.2 2.6 12.4 14.9 9.8 5.6 0.4 20.5 1.2

Delay (s) 92.8 60.4 71.2 67.6 76.3 38.9 20.9 84.5 22.2

Level of Service F E E E E D C F C

Approach Delay (s) 69.6 68.4 39.4 29.6

Approach LOS E E D C

Intersection Summary

HCM Average Control Delay 46.2 HCM Level of Service D

HCM Volume to Capacity ratio 0.87

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 84.0% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

47: N 175th St & I-5 SB Off-Ramp 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 37 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 851 359 104 1065 0 0 0 0 205 0 407

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 11 11 12 12 12 12 12 11 12

Total Lost time (s) 5.0 5.0 4.6 5.0 5.0 5.0

Lane Util. Factor 0.91 1.00 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 0.97 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 4916 1540 1711 3421 1711 1583

Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 4916 1540 1711 3421 1711 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 925 390 113 1158 0 0 0 0 223 0 442

RTOR Reduction (vph) 0 0 243 0 0 0 0 0 0 0 0 364

Lane Group Flow (vph) 0 925 147 113 1158 0 0 0 0 0 223 78

Confl. Peds. (#/hr) 3 3

Turn Type Perm Prot Perm Perm

Protected Phases 2 1 6 4

Permitted Phases 2 4 4

Actuated Green, G (s) 56.4 56.4 18.4 38.0 26.6 26.6

Effective Green, g (s) 56.4 56.4 18.4 38.0 26.6 26.6

Actuated g/C Ratio 0.38 0.38 0.12 0.25 0.18 0.18

Clearance Time (s) 5.0 5.0 4.6 5.0 5.0 5.0

Vehicle Extension (s) 4.0 4.0 4.5 4.0 5.0 5.0

Lane Grp Cap (vph) 1848 579 210 867 303 281

v/s Ratio Prot c0.19 0.07 c0.34

v/s Ratio Perm 0.10 0.13 0.05

v/c Ratio 0.50 0.25 0.54 1.34 0.74 0.28

Uniform Delay, d1 36.0 32.3 61.8 56.0 58.4 53.4

Progression Factor 0.86 3.80 0.91 0.93 1.00 1.00

Incremental Delay, d2 0.8 0.9 2.0 155.0 10.8 1.1

Delay (s) 31.6 123.6 58.2 206.8 69.2 54.5

Level of Service C F E F E D

Approach Delay (s) 58.9 193.6 0.0 59.4

Approach LOS E F A E

Intersection Summary

HCM Average Control Delay 111.7 HCM Level of Service F

HCM Volume to Capacity ratio 0.89

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 49.0

Intersection Capacity Utilization 91.1% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

48: N 130th St & 5th Ave NE 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 37 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 21 486 95 0 702 101 594 224 360 90 67 10

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 0.95 0.95 1.00 0.91 0.91 0.91 0.91

Frpb, ped/bikes 1.00 1.00 0.98 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.98 1.00 0.85 1.00 0.93 1.00 0.99

Flt Protected 1.00 1.00 1.00 0.95 0.99 0.95 0.98

Satd. Flow (prot) 3441 3539 1559 1610 3096 1610 3289

Flt Permitted 0.81 1.00 1.00 0.95 0.99 0.95 0.98

Satd. Flow (perm) 2809 3539 1559 1610 3096 1610 3289

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 23 528 103 0 763 110 646 243 391 98 73 11

RTOR Reduction (vph) 0 21 0 0 0 67 0 198 0 0 9 0

Lane Group Flow (vph) 0 633 0 0 763 43 439 643 0 60 113 0

Confl. Peds. (#/hr) 2 2 2 2 2 1 1 2

Confl. Bikes (#/hr) 1

Turn Type Perm Perm Split Split

Protected Phases 4 8 2 2 6 6

Permitted Phases 4 8

Actuated Green, G (s) 19.5 19.5 19.5 27.5 27.5 16.0 16.0

Effective Green, g (s) 19.5 19.5 19.5 27.5 27.5 16.0 16.0

Actuated g/C Ratio 0.26 0.26 0.26 0.37 0.37 0.21 0.21

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 730 920 405 590 1135 343 702

v/s Ratio Prot 0.22 c0.27 0.21 c0.04 0.03

v/s Ratio Perm c0.23 0.03

v/c Ratio 0.87 0.83 0.11 0.74 0.57 0.17 0.16

Uniform Delay, d1 26.5 26.2 21.1 20.7 19.0 24.1 24.0

Progression Factor 0.88 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 9.2 6.3 0.1 8.3 2.1 1.1 0.5

Delay (s) 32.6 32.4 21.2 29.0 21.0 25.2 24.5

Level of Service C C C C C C C

Approach Delay (s) 32.6 31.0 23.8 24.8

Approach LOS C C C C

Intersection Summary

HCM Average Control Delay 27.9 HCM Level of Service C

HCM Volume to Capacity ratio 0.64

Actuated Cycle Length (s) 75.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 78.8% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

49: NW 200th St & 8th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 37 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 16 0 40 1 3 7 78 448 6 3 224 24

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 17 0 43 1 3 8 85 487 7 3 243 26

Pedestrians 4

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 932 926 261 970 936 490 270 493

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 932 926 261 970 936 490 270 493

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 92 100 94 99 99 99 93 100

cM capacity (veh/h) 228 250 776 207 247 578 1294 1070

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 61 12 578 273

Volume Left 17 1 85 3

Volume Right 43 8 7 26

cSH 461 378 1294 1070

Volume to Capacity 0.13 0.03 0.07 0.00

Queue Length 95th (ft) 11 2 5 0

Control Delay (s) 14.0 14.8 1.8 0.1

Lane LOS B B A A

Approach Delay (s) 14.0 14.8 1.8 0.1

Approach LOS B B

Intersection Summary

Average Delay 2.3

Intersection Capacity Utilization 60.1% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

50: NW 200th St & 3rd Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 37 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 3 4 79 13 29 3 207 88 8 160 3

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 3 4 86 14 32 3 225 96 9 174 3

Pedestrians 3 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 513 520 179 481 474 275 177 321

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 513 520 179 481 474 275 177 321

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 99 99 82 97 96 100 99

cM capacity (veh/h) 438 456 862 485 484 763 1399 1239

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 9 132 324 186

Volume Left 1 86 3 9

Volume Right 4 32 96 3

cSH 593 532 1399 1239

Volume to Capacity 0.01 0.25 0.00 0.01

Queue Length 95th (ft) 1 24 0 1

Control Delay (s) 11.2 14.0 0.1 0.4

Lane LOS B B A A

Approach Delay (s) 11.2 14.0 0.1 0.4

Approach LOS B B

Intersection Summary

Average Delay 3.2

Intersection Capacity Utilization 37.5% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 9 105 24 34 95 61 43 352 66 12 133 11

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 10 114 26 37 103 66 47 383 72 13 145 12

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 150 207 501 170

Volume Left (vph) 10 37 47 13

Volume Right (vph) 26 66 72 12

Hadj (s) -0.06 -0.12 -0.03 0.01

Departure Headway (s) 6.1 6.0 5.3 5.8

Degree Utilization, x 0.26 0.34 0.73 0.28

Capacity (veh/h) 498 539 659 543

Control Delay (s) 11.2 12.0 21.4 11.1

Approach Delay (s) 11.2 12.0 21.4 11.1

Approach LOS B B C B

Intersection Summary

Delay 16.3

HCM Level of Service C

Intersection Capacity Utilization 61.3% ICU Level of Service B

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 102 123 26 155 140 127 33 1300 171 81 948 44

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 1.00 0.96 1.00 1.00 0.91

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.93 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1765 1741 1758 1655 1770 3421 1523 1770 3421 1441

Flt Permitted 0.25 1.00 0.37 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 463 1741 682 1655 1770 3421 1523 1770 3421 1441

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 111 134 28 168 152 138 36 1413 186 88 1030 48

RTOR Reduction (vph) 0 5 0 0 23 0 0 0 83 0 0 20

Lane Group Flow (vph) 111 157 0 168 267 0 36 1413 103 88 1030 28

Confl. Peds. (#/hr) 14 20 19 6 19 6 6 19

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 30.5 23.5 40.3 28.4 5.9 82.7 82.7 11.9 88.7 88.7

Effective Green, g (s) 30.5 23.5 40.3 28.4 5.9 82.7 82.7 11.9 88.7 88.7

Actuated g/C Ratio 0.20 0.16 0.27 0.19 0.04 0.55 0.55 0.08 0.59 0.59

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 3.5 3.0 3.5 2.0 4.0 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 155 273 269 313 70 1886 840 140 2023 852

v/s Ratio Prot 0.03 0.09 c0.05 c0.16 0.02 c0.41 c0.05 0.30

v/s Ratio Perm 0.11 0.12 0.07 0.02

v/c Ratio 0.72 0.57 0.62 0.85 0.51 0.75 0.12 0.63 0.51 0.03

Uniform Delay, d1 53.0 58.6 44.9 58.8 70.6 25.7 16.2 66.9 17.9 12.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.96 0.70 0.51

Incremental Delay, d2 12.3 3.1 4.5 20.1 2.6 2.8 0.3 7.8 0.7 0.1

Delay (s) 65.3 61.8 49.4 78.9 73.3 28.5 16.5 72.2 13.2 6.6

Level of Service E E D E E C B E B A

Approach Delay (s) 63.2 68.1 28.1 17.4

Approach LOS E E C B

Intersection Summary

HCM Average Control Delay 32.5 HCM Level of Service C

HCM Volume to Capacity ratio 0.77

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 81.3% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 2 1 0 54 3 57 1 465 49 16 228 1

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 1 0 59 3 62 1 505 53 17 248 1

Pedestrians 4 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 883 848 248 822 822 538 249 563

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 883 848 248 822 822 538 249 563

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 99 100 100 80 99 89 100 98

cM capacity (veh/h) 230 292 790 286 302 540 1317 1005

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 3 124 560 266

Volume Left 2 59 1 17

Volume Right 0 62 53 1

cSH 247 375 1317 1005

Volume to Capacity 0.01 0.33 0.00 0.02

Queue Length 95th (ft) 1 35 0 1

Control Delay (s) 19.8 19.3 0.0 0.7

Lane LOS C C A A

Approach Delay (s) 19.8 19.3 0.0 0.7

Approach LOS C C

Intersection Summary

Average Delay 2.8

Intersection Capacity Utilization 42.0% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 23 39 10 41 68 37 14 242 24 9 201 35

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 25 42 11 45 74 40 15 263 26 10 218 38

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 78 159 304 266

Volume Left (vph) 25 45 15 10

Volume Right (vph) 11 40 26 38

Hadj (s) 0.01 -0.06 -0.01 -0.04

Departure Headway (s) 5.6 5.4 4.9 5.0

Degree Utilization, x 0.12 0.24 0.42 0.37

Capacity (veh/h) 557 599 696 686

Control Delay (s) 9.4 10.1 11.4 10.8

Approach Delay (s) 9.4 10.1 11.4 10.8

Approach LOS A B B B

Intersection Summary

Delay 10.8

HCM Level of Service B

Intersection Capacity Utilization 37.0% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 66 36 72 11 76 45 88 347 15 12 144 41

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 72 39 78 12 83 49 96 377 16 13 157 45

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 189 143 489 214

Volume Left (vph) 72 12 96 13

Volume Right (vph) 78 49 16 45

Hadj (s) -0.14 -0.15 0.05 -0.08

Departure Headway (s) 6.0 6.1 5.4 5.7

Degree Utilization, x 0.32 0.24 0.73 0.34

Capacity (veh/h) 528 497 648 570

Control Delay (s) 11.8 11.1 21.3 11.5

Approach Delay (s) 11.8 11.1 21.3 11.5

Approach LOS B B C B

Intersection Summary

Delay 16.1

HCM Level of Service C

Intersection Capacity Utilization 66.8% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 46 25 7 32 26 38 11 1471 28 31 966 17

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 12 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 1.00 0.94 1.00 1.00 0.92

Flpb, ped/bikes 0.99 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.91 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1753 1729 1747 1674 1770 3421 1490 1770 3421 1455

Flt Permitted 0.67 1.00 0.73 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1239 1729 1350 1674 1770 3421 1490 1770 3421 1455

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 50 27 8 35 28 41 12 1599 30 34 1050 18

RTOR Reduction (vph) 0 7 0 0 38 0 0 0 3 0 0 3

Lane Group Flow (vph) 50 28 0 35 31 0 12 1599 27 34 1050 15

Confl. Peds. (#/hr) 7 8 8 7 15 9 9 15

Turn Type Perm Perm Prot Perm Prot Perm

Protected Phases 4 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 10.1 10.1 10.1 10.1 2.4 119.5 119.5 5.4 122.5 122.5

Effective Green, g (s) 10.1 10.1 10.1 10.1 2.4 119.5 119.5 5.4 122.5 122.5

Actuated g/C Ratio 0.07 0.07 0.07 0.07 0.02 0.80 0.80 0.04 0.82 0.82

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 4.0 4.0 2.0 4.0 4.0

Lane Grp Cap (vph) 83 116 91 113 28 2725 1187 64 2794 1188

v/s Ratio Prot 0.02 0.02 0.01 c0.47 c0.02 c0.31

v/s Ratio Perm c0.04 0.03 0.02 0.01

v/c Ratio 0.60 0.24 0.38 0.27 0.43 0.59 0.02 0.53 0.38 0.01

Uniform Delay, d1 68.0 66.3 67.0 66.5 73.1 5.8 3.2 71.1 3.6 2.5

Progression Factor 1.00 1.00 1.00 1.00 1.06 0.15 0.03 1.00 1.00 1.00

Incremental Delay, d2 8.2 0.4 1.0 0.5 1.8 0.4 0.0 4.2 0.4 0.0

Delay (s) 76.2 66.7 68.0 66.9 79.5 1.3 0.1 75.2 4.0 2.6

Level of Service E E E E E A A E A A

Approach Delay (s) 72.3 67.3 1.8 6.2

Approach LOS E E A A

Intersection Summary

HCM Average Control Delay 7.8 HCM Level of Service A

HCM Volume to Capacity ratio 0.61

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 61.3% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 81 416 81 71 357 111 151 413 108 113 184 60

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 10 10 11 10 10 11 12 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 0.99 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.96 1.00 0.97 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1711 1653 1711 1652 1700 1787 1711 1766

Flt Permitted 0.27 1.00 0.24 1.00 0.43 1.00 0.08 1.00

Satd. Flow (perm) 488 1653 437 1652 772 1787 153 1766

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 88 452 88 77 388 121 164 449 117 123 200 65

RTOR Reduction (vph) 0 5 0 0 7 0 0 7 0 0 8 0

Lane Group Flow (vph) 88 535 0 77 502 0 164 559 0 123 257 0

Confl. Peds. (#/hr) 10 8 8 10 8 7 7 8

Confl. Bikes (#/hr) 2 2 5

Bus Blockages (#/hr) 0 4 0 0 0 0 0 0 0 0 0 0

Turn Type pm+pt pm+pt pm+pt pm+pt

Protected Phases 5 2 1 6 7 4 3 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 70.6 65.6 70.6 65.6 60.7 50.0 58.1 48.7

Effective Green, g (s) 70.6 65.6 70.6 65.6 60.7 50.0 58.1 48.7

Actuated g/C Ratio 0.47 0.44 0.47 0.44 0.40 0.33 0.39 0.32

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 270 723 248 722 379 596 157 573

v/s Ratio Prot c0.01 c0.32 0.01 0.30 0.03 c0.31 c0.05 0.15

v/s Ratio Perm 0.14 0.14 0.14 0.26

v/c Ratio 0.33 0.74 0.31 0.69 0.43 0.94 0.78 0.45

Uniform Delay, d1 25.1 35.1 25.6 34.1 30.2 48.5 36.5 40.0

Progression Factor 0.60 0.58 1.00 1.00 0.78 0.86 1.00 1.00

Incremental Delay, d2 0.3 6.6 0.3 5.5 0.1 13.0 20.6 0.2

Delay (s) 15.3 26.9 25.8 39.6 23.6 54.4 57.0 40.2

Level of Service B C C D C D E D

Approach Delay (s) 25.3 37.8 47.5 45.6

Approach LOS C D D D

Intersection Summary

HCM Average Control Delay 38.7 HCM Level of Service D

HCM Volume to Capacity ratio 0.77

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 82.5% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 0 0 0 110 1 114 0 348 223 58 234 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 0 0 120 1 124 0 378 242 63 254 0

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 0 245 621 317

Volume Left (vph) 0 120 0 63

Volume Right (vph) 0 124 242 0

Hadj (s) 0.00 -0.17 -0.20 0.07

Departure Headway (s) 7.0 6.0 5.0 5.6

Degree Utilization, x 0.00 0.41 0.86 0.50

Capacity (veh/h) 456 556 709 609

Control Delay (s) 10.0 13.2 30.7 14.1

Approach Delay (s) 0.0 13.2 30.7 14.1

Approach LOS A B D B

Intersection Summary

Delay 22.6

HCM Level of Service C

Intersection Capacity Utilization 70.9% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 46 31 0 3 28 61 1 3 4 68 11 19

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 50 34 0 3 30 66 1 3 4 74 12 21

Pedestrians 1 4 3 1

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 0 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1279

pX, platoon unblocked

vC, conflicting volume 98 37 234 241 41 215 208 66

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 98 37 234 241 41 215 208 66

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 97 100 100 99 100 90 98 98

cM capacity (veh/h) 1494 1570 673 635 1024 711 662 997

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 84 100 9 107

Volume Left 50 3 1 74

Volume Right 0 66 4 21

cSH 1494 1570 791 746

Volume to Capacity 0.03 0.00 0.01 0.14

Queue Length 95th (ft) 3 0 1 12

Control Delay (s) 4.6 0.3 9.6 10.6

Lane LOS A A A B

Approach Delay (s) 4.6 0.3 9.6 10.6

Approach LOS A B

Intersection Summary

Average Delay 5.4

Intersection Capacity Utilization 30.0% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBU NBL NBT NBR SBU SBL

Lane Configurations

Volume (vph) 24 5 59 25 14 20 26 35 1861 38 2 9

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 12 12 12 12 12

Total Lost time (s) 4.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 0.98 1.00 0.99 1.00 1.00 0.93 1.00

Flpb, ped/bikes 0.99 1.00 0.99 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.86 1.00 0.91 1.00 1.00 0.85 1.00

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Satd. Flow (prot) 1582 1363 1581 1457 1593 3185 1331 1593

Flt Permitted 0.73 1.00 0.64 1.00 0.95 1.00 1.00 0.95

Satd. Flow (perm) 1221 1363 1064 1457 1593 3185 1331 1593

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 26 5 64 27 15 22 28 38 2023 41 2 10

RTOR Reduction (vph) 0 61 0 0 21 0 0 0 0 6 0 0

Lane Group Flow (vph) 26 8 0 27 16 0 0 66 2023 35 0 12

Confl. Peds. (#/hr) 6 8 8 6 12 10 10

Turn Type pm+pt pm+pt Prot Prot Perm Prot Prot

Protected Phases 7 4 3 8 5 5 2 1 1

Permitted Phases 4 8 2

Actuated Green, G (s) 9.3 6.9 9.3 6.9 8.9 119.3 119.3 2.4

Effective Green, g (s) 9.3 6.9 9.3 6.9 8.9 119.3 119.3 2.4

Actuated g/C Ratio 0.06 0.05 0.06 0.05 0.06 0.80 0.80 0.02

Clearance Time (s) 4.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 2.0 3.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 81 63 74 67 95 2533 1059 25

v/s Ratio Prot 0.01 0.01 c0.01 0.01 c0.04 c0.64 0.01

v/s Ratio Perm 0.01 c0.02 0.03

v/c Ratio 0.32 0.13 0.36 0.24 0.69 0.80 0.03 0.48

Uniform Delay, d1 67.1 68.7 67.1 69.0 69.2 8.6 3.2 73.2

Progression Factor 1.00 1.00 1.00 1.00 1.04 0.39 0.04 1.21

Incremental Delay, d2 2.3 0.3 3.0 0.7 7.2 1.2 0.0 3.9

Delay (s) 69.4 69.0 70.2 69.7 79.0 4.6 0.1 92.2

Level of Service E E E E E A A F

Approach Delay (s) 69.1 69.9 6.8

Approach LOS E E A

Intersection Summary

HCM Average Control Delay 11.7 HCM Level of Service B

HCM Volume to Capacity ratio 0.77

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 77.2% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBT SBR

Lane Configurations

Volume (vph) 1295 21

Ideal Flow (vphpl) 1900 1900

Lane Width 12 12

Total Lost time (s) 5.0 5.0

Lane Util. Factor 0.95 1.00

Frpb, ped/bikes 1.00 0.92

Flpb, ped/bikes 1.00 1.00

Frt 1.00 0.85

Flt Protected 1.00 1.00

Satd. Flow (prot) 3185 1313

Flt Permitted 1.00 1.00

Satd. Flow (perm) 3185 1313

Peak-hour factor, PHF 0.92 0.92

Adj. Flow (vph) 1408 23

RTOR Reduction (vph) 0 5

Lane Group Flow (vph) 1408 18

Confl. Peds. (#/hr) 12

Turn Type Perm

Protected Phases 6

Permitted Phases 6

Actuated Green, G (s) 112.8 112.8

Effective Green, g (s) 112.8 112.8

Actuated g/C Ratio 0.75 0.75

Clearance Time (s) 5.0 5.0

Vehicle Extension (s) 2.0 2.0

Lane Grp Cap (vph) 2395 987

v/s Ratio Prot 0.44

v/s Ratio Perm 0.01

v/c Ratio 0.59 0.02

Uniform Delay, d1 8.3 4.7

Progression Factor 1.35 1.17

Incremental Delay, d2 0.8 0.0

Delay (s) 11.9 5.5

Level of Service B A

Approach Delay (s) 12.5

Approach LOS B

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 39 662 21 28 642 14 78 74 63 56 26 66

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 10 11 11 12 10 10 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.98

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 1.00 1.00 0.93 1.00 0.89

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1762 3374 1698 3408 1652 1602 1770 1636

Flt Permitted 0.38 1.00 0.36 1.00 0.69 1.00 0.62 1.00

Satd. Flow (perm) 700 3374 651 3408 1204 1602 1147 1636

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 42 720 23 30 698 15 85 80 68 61 28 72

RTOR Reduction (vph) 0 2 0 0 1 0 0 56 0 0 62 0

Lane Group Flow (vph) 42 741 0 30 712 0 85 92 0 61 38 0

Confl. Peds. (#/hr) 5 9 9 5 9 9

Bus Blockages (#/hr) 0 4 0 0 0 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 6 4 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 54.3 54.3 54.3 54.3 10.7 10.7 10.7 10.7

Effective Green, g (s) 54.3 54.3 54.3 54.3 10.7 10.7 10.7 10.7

Actuated g/C Ratio 0.72 0.72 0.72 0.72 0.14 0.14 0.14 0.14

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 507 2443 471 2467 172 229 164 233

v/s Ratio Prot c0.22 0.21 0.06 0.02

v/s Ratio Perm 0.06 0.05 c0.07 0.05

v/c Ratio 0.08 0.30 0.06 0.29 0.49 0.40 0.37 0.16

Uniform Delay, d1 3.0 3.7 3.0 3.6 29.7 29.2 29.1 28.2

Progression Factor 0.65 0.70 1.03 1.11 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.3 0.3 0.2 0.2 2.2 1.2 1.4 0.3

Delay (s) 2.3 2.9 3.2 4.2 31.9 30.4 30.5 28.6

Level of Service A A A A C C C C

Approach Delay (s) 2.8 4.1 30.9 29.3

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 9.0 HCM Level of Service A

HCM Volume to Capacity ratio 0.33

Actuated Cycle Length (s) 75.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 53.9% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 10 374 14 57 413 13 80 6 98 22 0 19

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.95 1.00 1.00 1.00 0.97 0.98

Flpb, ped/bikes 0.95 1.00 1.00 0.99 1.00 0.98 1.00 0.99

Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85 0.94

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.96 1.00 0.97

Satd. Flow (prot) 1678 1801 1508 1744 1785 1686 1530 1661

Flt Permitted 0.48 1.00 1.00 0.51 1.00 0.74 1.00 0.77

Satd. Flow (perm) 850 1801 1508 941 1785 1313 1530 1309

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 11 407 15 62 449 14 87 7 107 24 0 21

RTOR Reduction (vph) 0 0 3 0 0 0 0 0 96 0 19 0

Lane Group Flow (vph) 11 407 12 62 463 0 0 94 11 0 26 0

Confl. Peds. (#/hr) 24 6 6 24 9 3 3 9

Turn Type Perm Perm Perm Perm Perm Perm

Protected Phases 2 6 4 8

Permitted Phases 2 2 6 4 4 8

Actuated Green, G (s) 124.3 124.3 124.3 124.3 124.3 15.7 15.7 15.7

Effective Green, g (s) 124.3 124.3 124.3 124.3 124.3 15.7 15.7 15.7

Actuated g/C Ratio 0.83 0.83 0.83 0.83 0.83 0.10 0.10 0.10

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 704 1492 1250 780 1479 137 160 137

v/s Ratio Prot 0.23 c0.26

v/s Ratio Perm 0.01 0.01 0.07 c0.07 0.01 0.02

v/c Ratio 0.02 0.27 0.01 0.08 0.31 0.69 0.07 0.19

Uniform Delay, d1 2.2 2.8 2.2 2.4 3.0 64.8 60.6 61.3

Progression Factor 0.06 0.44 0.00 0.95 1.32 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.4 0.0 0.2 0.4 10.8 0.1 0.2

Delay (s) 0.2 1.6 0.0 2.4 4.4 75.6 60.6 61.6

Level of Service A A A A A E E E

Approach Delay (s) 1.5 4.1 67.6 61.6

Approach LOS A A E E

Intersection Summary

HCM Average Control Delay 15.9 HCM Level of Service B

HCM Volume to Capacity ratio 0.35

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 49.7% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 63 760 31 23 910 85 45 34 30 75 11 82

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.5 4.5

Lane Util. Factor 1.00 0.95 1.00 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 0.97 1.00 0.92

Flpb, ped/bikes 1.00 1.00 0.99 1.00 0.93 1.00 0.96 1.00

Frt 1.00 0.99 1.00 0.99 1.00 0.93 1.00 0.87

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1589 3045 1580 4333 1487 1465 1525 1292

Flt Permitted 0.24 1.00 0.32 1.00 0.54 1.00 0.69 1.00

Satd. Flow (perm) 396 3045 524 4333 844 1465 1112 1292

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 68 826 34 25 989 92 49 37 33 82 12 89

RTOR Reduction (vph) 0 1 0 0 4 0 0 26 0 0 79 0

Lane Group Flow (vph) 68 859 0 25 1077 0 49 44 0 82 22 0

Confl. Peds. (#/hr) 14 23 23 14 49 24 24 49

Turn Type pm+pt pm+pt Perm Perm

Protected Phases 5 2 1 6 4 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 121.1 115.5 117.5 113.7 15.7 15.7 16.2 16.2

Effective Green, g (s) 121.1 115.5 117.5 113.7 15.7 15.7 16.2 16.2

Actuated g/C Ratio 0.81 0.77 0.78 0.76 0.10 0.10 0.11 0.11

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.5 4.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 364 2345 437 3284 88 153 120 140

v/s Ratio Prot c0.01 c0.28 0.00 0.25 0.03 0.02

v/s Ratio Perm 0.14 0.04 0.06 c0.07

v/c Ratio 0.19 0.37 0.06 0.33 0.56 0.29 0.68 0.15

Uniform Delay, d1 3.1 5.5 3.7 5.8 63.8 62.0 64.4 60.7

Progression Factor 0.88 1.09 0.28 0.17 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.2 0.4 0.0 0.2 7.4 1.0 14.9 0.5

Delay (s) 2.9 6.4 1.1 1.1 71.3 63.0 79.3 61.2

Level of Service A A A A E E E E

Approach Delay (s) 6.1 1.1 66.4 69.3

Approach LOS A A E E

Intersection Summary

HCM Average Control Delay 11.8 HCM Level of Service B

HCM Volume to Capacity ratio 0.39

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 9.5

Intersection Capacity Utilization 61.1% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

64: PW 2nd Access Road & 116th Ave W 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 37 Synchro 7 -  Report

David Evans and Associates, Inc. Page 68

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 18 0 0 21 31 22

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 20 0 0 23 34 24

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 68 46 58

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 68 46 58

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 98 100 100

cM capacity (veh/h) 936 1024 1547

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 20 23 58

Volume Left 20 0 0

Volume Right 0 0 24

cSH 936 1547 1700

Volume to Capacity 0.02 0.00 0.03

Queue Length 95th (ft) 2 0 0

Control Delay (s) 8.9 0.0 0.0

Lane LOS A

Approach Delay (s) 8.9 0.0 0.0

Approach LOS A

Intersection Summary

Average Delay 1.7

Intersection Capacity Utilization 13.3% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

1: NW 196th St & Richmond Beach Dr 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 38 Synchro 7 -  Report

David Evans and Associates, Inc. Page 1

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 23 522 10 6 344 11

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 25 567 11 7 374 12

Pedestrians 2 5 2

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 781 18 19

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 781 18 19

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 91 46 77

cM capacity (veh/h) 277 1057 1594

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 592 17 386

Volume Left 25 0 374

Volume Right 567 7 0

cSH 944 1700 1594

Volume to Capacity 0.63 0.01 0.23

Queue Length 95th (ft) 114 0 23

Control Delay (s) 15.0 0.0 7.8

Lane LOS B A

Approach Delay (s) 15.0 0.0 7.8

Approach LOS B

Intersection Summary

Average Delay 11.9

Intersection Capacity Utilization 66.7% ICU Level of Service C

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

2: NW 195th Pl & Richmond Beach Dr 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 38 Synchro 7 -  Report

David Evans and Associates, Inc. Page 2

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 16 3 8 15 16 11

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 17 3 9 16 17 12

Pedestrians 1 1 1

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 66 19 26

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 66 19 26

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 98 100 99

cM capacity (veh/h) 928 1058 1587

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 21 25 29

Volume Left 17 0 17

Volume Right 3 16 0

cSH 946 1700 1587

Volume to Capacity 0.02 0.01 0.01

Queue Length 95th (ft) 2 0 1

Control Delay (s) 8.9 0.0 4.4

Lane LOS A A

Approach Delay (s) 8.9 0.0 4.4

Approach LOS A

Intersection Summary

Average Delay 4.2

Intersection Capacity Utilization 18.5% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

3: NW 195th Pl & 24th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 38 Synchro 7 -  Report

David Evans and Associates, Inc. Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 356 0 20 535 11 0 3 25 7 3 4

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 387 0 22 582 12 0 3 27 8 3 4

Pedestrians 1 1 4

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 597 388 1021 1031 389 1054 1025 592

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 597 388 1021 1031 389 1054 1025 592

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 98 100 99 96 96 99 99

cM capacity (veh/h) 976 1170 207 228 658 189 229 505

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total 388 22 593 30 15

Volume Left 1 22 0 0 8

Volume Right 0 0 12 27 4

cSH 976 1170 1700 547 241

Volume to Capacity 0.00 0.02 0.35 0.06 0.06

Queue Length 95th (ft) 0 1 0 4 5

Control Delay (s) 0.0 8.1 0.0 12.0 20.9

Lane LOS A A B C

Approach Delay (s) 0.0 0.3 12.0 20.9

Approach LOS B C

Intersection Summary

Average Delay 0.8

Intersection Capacity Utilization 42.4% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

4: NW 196th St NW & 20th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 38 Synchro 7 -  Report

David Evans and Associates, Inc. Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 3 411 4 87 627 205 5 12 73 144 21 27

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 3 447 4 95 682 223 5 13 79 157 23 29

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 227 228 435 564 98 209

Volume Left (vph) 3 0 95 0 5 157

Volume Right (vph) 0 4 0 223 79 29

Hadj (s) 0.04 0.02 0.14 -0.24 -0.44 0.10

Departure Headway (s) 7.2 7.1 6.6 6.2 7.0 7.1

Degree Utilization, x 0.45 0.45 0.80 0.97 0.19 0.41

Capacity (veh/h) 494 498 543 577 471 491

Control Delay (s) 14.7 14.7 29.4 53.8 11.7 15.0

Approach Delay (s) 14.7 43.2 11.7 15.0

Approach LOS B E B B

Intersection Summary

Delay 30.7

HCM Level of Service D

Intersection Capacity Utilization 66.6% ICU Level of Service C

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

5: NW 195th St & 15th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 38 Synchro 7 -  Report

David Evans and Associates, Inc. Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 39 618 0 0 877 82 0 0 0 66 0 53

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 42 672 0 0 953 89 0 0 0 72 0 58

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 954 672 1291 1711 336 1419 1755 522

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 954 672 1291 1711 336 1419 1755 522

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 94 100 100 100 100 22 100 88

cM capacity (veh/h) 715 915 102 84 660 92 79 499

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 378 336 477 566 0 129

Volume Left 42 0 0 0 0 72

Volume Right 0 0 0 89 0 58

cSH 715 1700 915 1700 1700 145

Volume to Capacity 0.06 0.20 0.00 0.33 0.00 0.89

Queue Length 95th (ft) 5 0 0 0 0 152

Control Delay (s) 1.8 0.0 0.0 0.0 0.0 108.7

Lane LOS A A F

Approach Delay (s) 1.0 0.0 0.0 108.7

Approach LOS A F

Intersection Summary

Average Delay 7.8

Intersection Capacity Utilization 59.9% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

6: N Richmond Beach Rd & 15th Drwy 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 38 Synchro 7 -  Report

David Evans and Associates, Inc. Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 2 623 58 24 894 5 75 1 29 4 0 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 677 63 26 972 5 82 1 32 4 0 1

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 341 402 512 491 114 5

Volume Left (vph) 2 0 26 0 82 4

Volume Right (vph) 0 63 0 5 32 1

Hadj (s) 0.04 -0.08 0.06 0.03 0.01 0.07

Departure Headway (s) 6.3 6.2 6.0 5.9 6.8 7.4

Degree Utilization, x 0.60 0.69 0.85 0.81 0.22 0.01

Capacity (veh/h) 555 565 590 596 512 455

Control Delay (s) 16.9 20.6 32.6 28.3 11.7 10.5

Approach Delay (s) 18.9 30.5 11.7 10.5

Approach LOS C D B B

Intersection Summary

Delay 24.7

HCM Level of Service C

Intersection Capacity Utilization 55.1% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

7: NW 190th St & N Richmond Beach Rd 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 38 Synchro 7 -  Report

David Evans and Associates, Inc. Page 7

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 1 142 882 7 46 658

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 154 959 8 50 715

Pedestrians 2 1

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1289

pX, platoon unblocked 0.86 0.86 0.86

vC, conflicting volume 1422 486 968

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1165 77 637

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 99 81 94

cM capacity (veh/h) 151 831 809

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2

Volume Total 155 639 327 288 477

Volume Left 1 0 0 50 0

Volume Right 154 0 8 0 0

cSH 806 1700 1700 809 1700

Volume to Capacity 0.19 0.38 0.19 0.06 0.28

Queue Length 95th (ft) 18 0 0 5 0

Control Delay (s) 10.5 0.0 0.0 2.3 0.0

Lane LOS B A

Approach Delay (s) 10.5 0.0 0.9

Approach LOS B

Intersection Summary

Average Delay 1.2

Intersection Capacity Utilization 63.2% ICU Level of Service B

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

8: N Richmond Beach Rd & 8th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 38 Synchro 7 -  Report

David Evans and Associates, Inc. Page 8

Movement EBL EBT EBR EBR2 WBL2 WBL WBT WBR NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 30 557 25 1 30 54 766 211 6 90 180 20

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 12 12 12 11 11 10 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.97 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1706 3508 1711 3156 1711 1771

Flt Permitted 0.24 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 424 3508 1711 3156 1711 1771

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 33 605 27 1 33 59 833 229 7 98 196 22

RTOR Reduction (vph) 0 0 0 0 0 0 15 0 0 0 3 0

Lane Group Flow (vph) 33 633 0 0 0 92 1047 0 0 105 215 0

Confl. Peds. (#/hr) 4 6 2 6 2 2 2

Confl. Bikes (#/hr) 3 2

Bus Blockages (#/hr) 0 0 0 0 0 0 4 0 0 0 0 0

Turn Type Perm Prot Prot Split Split

Protected Phases 2 1 1 6 4 4 4

Permitted Phases 2

Actuated Green, G (s) 59.4 59.4 11.5 75.9 21.1 21.1

Effective Green, g (s) 59.4 59.4 11.5 75.9 21.1 21.1

Actuated g/C Ratio 0.42 0.42 0.08 0.54 0.15 0.15

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.5 2.0 2.0 2.5 2.5

Lane Grp Cap (vph) 180 1488 141 1711 258 267

v/s Ratio Prot 0.18 0.05 c0.33 0.06 c0.12

v/s Ratio Perm 0.08

v/c Ratio 0.18 0.43 0.65 0.61 0.41 0.80

Uniform Delay, d1 25.2 28.3 62.3 22.0 53.8 57.4

Progression Factor 1.00 1.00 1.11 0.93 1.00 1.00

Incremental Delay, d2 2.2 0.9 6.6 1.4 0.8 15.5

Delay (s) 27.4 29.2 75.6 21.8 54.6 73.0

Level of Service C C E C D E

Approach Delay (s) 29.1 26.1 67.0

Approach LOS C C E

Intersection Summary

HCM Average Control Delay 38.1 HCM Level of Service D

HCM Volume to Capacity ratio 0.67

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 75.0% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

8: N Richmond Beach Rd & 8th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 38 Synchro 7 -  Report

David Evans and Associates, Inc. Page 9

Movement SBL SBT SBR SBR2 NEL2 NEL NER NER2

Lane Configurations

Volume (vph) 100 74 20 32 2 26 22 9

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.98 0.95

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 0.94 0.93

Flt Protected 0.95 1.00 0.98

Satd. Flow (prot) 1711 1650 1600

Flt Permitted 0.95 1.00 0.98

Satd. Flow (perm) 1711 1650 1600

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 109 80 22 35 2 28 24 10

RTOR Reduction (vph) 0 9 0 0 0 0 0 0

Lane Group Flow (vph) 109 128 0 0 0 64 0 0

Confl. Peds. (#/hr) 4 2 2 2 4 4 6

Confl. Bikes (#/hr) 3 3

Bus Blockages (#/hr) 0 2 0 0 0 0 0 0

Turn Type Split Split

Protected Phases 7 7 3 3

Permitted Phases

Actuated Green, G (s) 14.4 14.4 8.6

Effective Green, g (s) 14.4 14.4 8.6

Actuated g/C Ratio 0.10 0.10 0.06

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0

Lane Grp Cap (vph) 176 170 98

v/s Ratio Prot 0.06 c0.08 c0.04

v/s Ratio Perm

v/c Ratio 0.62 0.75 0.65

Uniform Delay, d1 60.2 61.1 64.2

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 4.5 15.3 11.3

Delay (s) 64.7 76.4 75.5

Level of Service E E E

Approach Delay (s) 71.2 75.5

Approach LOS E E

Intersection Summary



HCM Signalized Intersection Capacity Analysis

9: N Richmond Beach Rd & 3rd Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 38 Synchro 7 -  Report

David Evans and Associates, Inc. Page 10

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 98 640 24 32 1092 155 12 37 27 64 31 55

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 11 11 10 10 11 10 10 10

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.94 1.00 0.90

Flt Protected 0.99 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 3353 3312 1638 1617 1644 1551

Flt Permitted 0.64 0.92 0.70 1.00 0.71 1.00

Satd. Flow (perm) 2175 3045 1200 1617 1232 1551

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 107 696 26 35 1187 168 13 40 29 70 34 60

RTOR Reduction (vph) 0 2 0 0 11 0 0 25 0 0 0 0

Lane Group Flow (vph) 0 827 0 0 1379 0 13 44 0 70 94 0

Confl. Peds. (#/hr) 8 2 2 8 7 4 4 7

Confl. Bikes (#/hr) 2

Bus Blockages (#/hr) 0 4 0 0 4 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 51.1 51.1 8.9 8.9 8.9 8.9

Effective Green, g (s) 51.1 51.1 8.9 8.9 8.9 8.9

Actuated g/C Ratio 0.73 0.73 0.13 0.13 0.13 0.13

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1588 2223 153 206 157 197

v/s Ratio Prot 0.03 c0.06

v/s Ratio Perm 0.38 c0.45 0.01 0.06

v/c Ratio 0.52 0.62 0.08 0.21 0.45 0.48

Uniform Delay, d1 4.1 4.7 27.0 27.4 28.3 28.4

Progression Factor 2.14 1.07 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.1 1.2 0.2 0.5 2.0 1.8

Delay (s) 9.9 6.2 27.2 27.9 30.3 30.2

Level of Service A A C C C C

Approach Delay (s) 9.9 6.2 27.8 30.2

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 9.8 HCM Level of Service A

HCM Volume to Capacity ratio 0.60

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 80.8% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

10: N Richmond Beach Rd & Dayton Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 38 Synchro 7 -  Report

David Evans and Associates, Inc. Page 11

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 571 162 100 940 352 94

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 11 11 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 1.00 0.95 0.97

Frpb, ped/bikes 0.99 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.97 1.00 1.00 0.97

Flt Protected 1.00 0.95 1.00 0.96

Satd. Flow (prot) 3283 1770 3421 3349

Flt Permitted 1.00 0.95 1.00 0.96

Satd. Flow (perm) 3283 1770 3421 3349

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 621 176 109 1022 383 102

RTOR Reduction (vph) 30 0 0 0 40 0

Lane Group Flow (vph) 767 0 109 1022 445 0

Confl. Peds. (#/hr) 6 6

Confl. Bikes (#/hr) 1 3

Turn Type Prot

Protected Phases 2 1 6 4

Permitted Phases

Actuated Green, G (s) 33.9 7.6 46.5 13.5

Effective Green, g (s) 33.9 7.6 46.5 13.5

Actuated g/C Ratio 0.48 0.11 0.66 0.19

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1590 192 2273 646

v/s Ratio Prot 0.23 0.06 c0.30 c0.13

v/s Ratio Perm

v/c Ratio 0.48 0.57 0.45 0.69

Uniform Delay, d1 12.1 29.6 5.6 26.3

Progression Factor 1.29 1.02 1.07 1.00

Incremental Delay, d2 0.9 2.0 0.6 2.4

Delay (s) 16.6 32.3 6.6 28.7

Level of Service B C A C

Approach Delay (s) 16.6 9.0 28.7

Approach LOS B A C

Intersection Summary

HCM Average Control Delay 15.5 HCM Level of Service B

HCM Volume to Capacity ratio 0.50

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 52.1% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

11: N Richmond Beach Rd & Fremont Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 38 Synchro 7 -  Report

David Evans and Associates, Inc. Page 12

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 45 580 52 19 772 40 221 232 41 77 102 37

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 12 11 11 11 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 1.00 0.98 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1711 3369 1770 3364 1711 1756 1711 1729

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1711 3369 1770 3364 1711 1756 1711 1729

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 49 630 57 21 839 43 240 252 45 84 111 40

RTOR Reduction (vph) 0 4 0 0 2 0 0 5 0 0 0 0

Lane Group Flow (vph) 49 683 0 21 880 0 240 292 0 84 151 0

Confl. Peds. (#/hr) 2 4 4 2 1 1

Confl. Bikes (#/hr) 3 1

Bus Blockages (#/hr) 0 0 0 0 4 0 0 0 0 0 0 0

Turn Type Prot Prot Split Split

Protected Phases 1 6 5 2 3 3 4 4

Permitted Phases

Actuated Green, G (s) 6.9 72.2 3.6 68.9 27.6 27.6 16.6 16.6

Effective Green, g (s) 6.9 72.2 3.6 68.9 27.6 27.6 16.6 16.6

Actuated g/C Ratio 0.05 0.52 0.03 0.49 0.20 0.20 0.12 0.12

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.0 2.5 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 84 1737 46 1656 337 346 203 205

v/s Ratio Prot c0.03 c0.20 0.01 c0.26 0.14 c0.17 0.05 c0.09

v/s Ratio Perm

v/c Ratio 0.58 0.39 0.46 0.53 0.71 0.84 0.41 0.74

Uniform Delay, d1 65.1 20.6 67.2 24.4 52.5 54.1 57.2 59.6

Progression Factor 0.87 0.77 1.10 0.50 0.96 0.96 1.00 1.00

Incremental Delay, d2 7.4 0.6 5.0 1.2 5.7 15.9 0.5 11.2

Delay (s) 63.8 16.5 79.1 13.4 56.1 67.9 57.7 70.8

Level of Service E B E B E E E E

Approach Delay (s) 19.7 14.9 62.6 66.1

Approach LOS B B E E

Intersection Summary

HCM Average Control Delay 32.0 HCM Level of Service C

HCM Volume to Capacity ratio 0.66

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 25.0

Intersection Capacity Utilization 63.3% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

12: 244th St SW & 100th Ave W 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 38 Synchro 7 -  Report

David Evans and Associates, Inc. Page 13

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 11 2 0 151 4 16 1 388 75 18 174 2

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 12 2 0 164 4 17 1 422 82 20 189 2

Pedestrians 2 1 1 1

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 0 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 717 738 193 697 698 464 193 504

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 717 738 193 697 698 464 193 504

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 96 99 100 53 99 97 100 98

cM capacity (veh/h) 325 338 846 347 356 597 1378 1059

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 14 186 504 211

Volume Left 12 164 1 20

Volume Right 0 17 82 2

cSH 327 362 1378 1059

Volume to Capacity 0.04 0.51 0.00 0.02

Queue Length 95th (ft) 3 70 0 1

Control Delay (s) 16.5 25.0 0.0 0.9

Lane LOS C D A A

Approach Delay (s) 16.5 25.0 0.0 0.9

Approach LOS C D

Intersection Summary

Average Delay 5.6

Intersection Capacity Utilization 42.1% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

13: 244th St SW & Firdale Ave 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 38 Synchro 7 -  Report

David Evans and Associates, Inc. Page 14

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 5 65 183 460 345 7

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 5 71 199 500 375 8

Pedestrians 2 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1281 381 385

vC1, stage 1 conf vol 381

vC2, stage 2 conf vol 900

vCu, unblocked vol 1281 381 385

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s) 5.4

tF (s) 3.5 3.3 2.2

p0 queue free % 98 89 83

cM capacity (veh/h) 308 665 1172

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 76 699 383

Volume Left 5 199 0

Volume Right 71 0 8

cSH 614 1172 1700

Volume to Capacity 0.12 0.17 0.23

Queue Length 95th (ft) 11 15 0

Control Delay (s) 11.7 4.0 0.0

Lane LOS B A

Approach Delay (s) 11.7 4.0 0.0

Approach LOS B

Intersection Summary

Average Delay 3.2

Intersection Capacity Utilization 67.2% ICU Level of Service C

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

14: 244th St SW & 3rd Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 38 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 2 335 71 55 458 37 163 17 34 15 3 6

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 364 77 60 498 40 177 18 37 16 3 7

Pedestrians 1 1 2

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 540 442 1034 1068 405 1055 1086 520

vC1, stage 1 conf vol 408 408 640 640

vC2, stage 2 conf vol 626 660 416 447

vCu, unblocked vol 540 442 1034 1068 405 1055 1086 520

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s) 6.1 5.5 6.1 5.5

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 95 54 95 94 95 99 99

cM capacity (veh/h) 1027 1117 386 384 645 360 374 555

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 2 441 60 538 233 26

Volume Left 2 0 60 0 177 16

Volume Right 0 77 0 40 37 7

cSH 1027 1700 1117 1700 412 397

Volume to Capacity 0.00 0.26 0.05 0.32 0.56 0.07

Queue Length 95th (ft) 0 0 4 0 84 5

Control Delay (s) 8.5 0.0 8.4 0.0 24.5 14.7

Lane LOS A A C B

Approach Delay (s) 0.0 0.8 24.5 14.7

Approach LOS C B

Intersection Summary

Average Delay 5.1

Intersection Capacity Utilization 55.1% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

15: 244th St SW & Fremont Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 38 Synchro 7 -  Report
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 371 49 128 566 119 316

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 403 53 139 615 129 343

Pedestrians 2 6

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 1

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 1257

pX, platoon unblocked 0.85

vC, conflicting volume 463 1331 436

vC1, stage 1 conf vol 436

vC2, stage 2 conf vol 895

vCu, unblocked vol 463 1302 436

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s) 5.4

tF (s) 2.2 3.5 3.3

p0 queue free % 87 58 44

cM capacity (veh/h) 1093 305 617

Direction, Lane # EB 1 WB 1 WB 2 NB 1

Volume Total 457 139 615 473

Volume Left 0 139 0 129

Volume Right 53 0 0 343

cSH 1700 1093 1700 482

Volume to Capacity 0.27 0.13 0.36 0.98

Queue Length 95th (ft) 0 11 0 319

Control Delay (s) 0.0 8.8 0.0 65.8

Lane LOS A F

Approach Delay (s) 0.0 1.6 65.8

Approach LOS F

Intersection Summary

Average Delay 19.2

Intersection Capacity Utilization 65.7% ICU Level of Service C

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

16: N 175th St & 6th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 38 Synchro 7 -  Report
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 8 31 53 254 81 12

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 9 34 58 276 88 13

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 335 248 197

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 335 248 197

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 99 88 98

cM capacity (veh/h) 1224 735 844

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 42 334 101

Volume Left 9 0 88

Volume Right 0 276 13

cSH 1224 1700 747

Volume to Capacity 0.01 0.20 0.14

Queue Length 95th (ft) 1 0 12

Control Delay (s) 1.7 0.0 10.6

Lane LOS A B

Approach Delay (s) 1.7 0.0 10.6

Approach LOS B

Intersection Summary

Average Delay 2.4

Intersection Capacity Utilization 30.4% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

17: St Luke Pl N & Dayton Ave N 3/29/2016
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 27 37 89 380 215 20

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 29 40 97 413 234 22

Pedestrians 4

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 855 245 234

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 855 245 234

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 90 95 93

cM capacity (veh/h) 304 794 1334

Direction, Lane # EB 1 EB 2 NB 1 SB 1

Volume Total 29 40 510 255

Volume Left 29 0 97 0

Volume Right 0 40 0 22

cSH 304 794 1334 1700

Volume to Capacity 0.10 0.05 0.07 0.15

Queue Length 95th (ft) 8 4 6 0

Control Delay (s) 18.1 9.8 2.1 0.0

Lane LOS C A A

Approach Delay (s) 13.3 2.1 0.0

Approach LOS B

Intersection Summary

Average Delay 2.4

Intersection Capacity Utilization 50.8% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 1 0 159 2 215 0 267 142 55 132 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 11 12 12 12 12 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 0.98 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 0.85 1.00

Flt Protected 1.00 0.95 1.00 1.00 1.00 0.99

Satd. Flow (prot) 1863 1707 1544 1863 1549 1831

Flt Permitted 1.00 0.76 1.00 1.00 1.00 0.60

Satd. Flow (perm) 1863 1361 1544 1863 1549 1116

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 1 0 173 2 234 0 290 154 60 143 1

RTOR Reduction (vph) 0 0 0 0 87 0 0 0 119 0 0 0

Lane Group Flow (vph) 0 1 0 173 149 0 0 290 35 0 204 0

Confl. Peds. (#/hr) 3 1 1 3 6 7 7 6

Confl. Bikes (#/hr) 1 1

Turn Type Perm Perm Perm Perm Perm

Protected Phases 2 2 5 5

Permitted Phases 2 2 5 5 5

Actuated Green, G (s) 44.1 44.1 44.1 15.9 15.9 15.9

Effective Green, g (s) 44.1 44.1 44.1 15.9 15.9 15.9

Actuated g/C Ratio 0.63 0.63 0.63 0.23 0.23 0.23

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1174 857 973 423 352 253

v/s Ratio Prot 0.00 0.10 0.16

v/s Ratio Perm c0.13 0.02 c0.18

v/c Ratio 0.00 0.20 0.15 0.69 0.10 0.81

Uniform Delay, d1 4.8 5.5 5.3 24.8 21.4 25.6

Progression Factor 1.00 0.71 2.53 1.00 1.00 1.62

Incremental Delay, d2 0.0 0.5 0.3 3.7 0.0 14.9

Delay (s) 4.8 4.4 13.7 28.4 21.4 56.4

Level of Service A A B C C E

Approach Delay (s) 4.8 9.8 26.0 56.4

Approach LOS A A C E

Intersection Summary

HCM Average Control Delay 25.6 HCM Level of Service C

HCM Volume to Capacity ratio 0.36

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 52.7% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 66 783 58 153 983 314 86 329 229 159 202 28

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 11 12 11 12 11 10 11 12 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 0.91 0.91

Frpb, ped/bikes 1.00 1.00 1.00 0.98 1.00 1.00 0.96 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.96 1.00 1.00 0.85 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 0.99

Satd. Flow (prot) 1770 3377 1770 3229 1711 1739 1473 1610 3198

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 0.99

Satd. Flow (perm) 1770 3377 1770 3229 1711 1739 1473 1610 3198

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 72 851 63 166 1068 341 93 358 249 173 220 30

RTOR Reduction (vph) 0 3 0 0 20 0 0 0 161 0 6 0

Lane Group Flow (vph) 72 911 0 166 1389 0 93 358 88 138 279 0

Confl. Peds. (#/hr) 21 14 14 21 6 13 13 6

Turn Type Prot Prot Split Perm Split

Protected Phases 5 2 1 6 4 4 3 3

Permitted Phases 4

Actuated Green, G (s) 7.0 58.4 15.6 67.0 29.0 29.0 29.0 17.0 17.0

Effective Green, g (s) 7.0 58.4 15.6 67.0 29.0 29.0 29.0 17.0 17.0

Actuated g/C Ratio 0.05 0.42 0.11 0.48 0.21 0.21 0.21 0.12 0.12

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 89 1409 197 1545 354 360 305 196 388

v/s Ratio Prot 0.04 c0.27 0.09 c0.43 0.05 c0.21 0.09 c0.09

v/s Ratio Perm 0.06

v/c Ratio 0.81 0.65 0.84 0.90 0.26 0.99 0.29 0.70 0.72

Uniform Delay, d1 65.8 32.6 61.0 33.4 46.5 55.4 46.8 59.1 59.2

Progression Factor 0.74 0.59 1.07 0.46 1.00 1.00 1.00 0.82 0.82

Incremental Delay, d2 36.7 2.2 3.0 0.9 0.1 45.6 0.2 8.3 4.8

Delay (s) 85.4 21.3 68.1 16.3 46.7 101.1 47.0 56.9 53.5

Level of Service F C E B D F D E D

Approach Delay (s) 25.9 21.8 74.6 54.6

Approach LOS C C E D

Intersection Summary

HCM Average Control Delay 36.7 HCM Level of Service D

HCM Volume to Capacity ratio 0.86

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 85.5% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 57 30 18 14 29 11 26 497 6 7 260 21

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 62 33 20 15 32 12 28 540 7 8 283 23

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 114 59 575 313

Volume Left (vph) 62 15 28 8

Volume Right (vph) 20 12 7 23

Hadj (s) 0.04 -0.04 0.04 0.00

Departure Headway (s) 6.3 6.4 4.9 5.2

Degree Utilization, x 0.20 0.10 0.79 0.46

Capacity (veh/h) 518 498 713 656

Control Delay (s) 10.8 10.1 23.9 12.5

Approach Delay (s) 10.8 10.1 23.9 12.5

Approach LOS B B C B

Intersection Summary

Delay 18.4

HCM Level of Service C

Intersection Capacity Utilization 57.0% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 38 208 279 279 96 26

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 41 226 303 303 104 28

Pedestrians 1 12

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1041 119 134

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1041 119 134

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 79 76 79

cM capacity (veh/h) 199 931 1450

Direction, Lane # EB 1 EB 2 NB 1 SB 1

Volume Total 41 226 607 133

Volume Left 41 0 303 0

Volume Right 0 226 0 28

cSH 199 931 1450 1700

Volume to Capacity 0.21 0.24 0.21 0.08

Queue Length 95th (ft) 19 24 20 0

Control Delay (s) 27.7 10.1 5.1 0.0

Lane LOS D B A

Approach Delay (s) 12.8 5.1 0.0

Approach LOS B

Intersection Summary

Average Delay 6.5

Intersection Capacity Utilization 50.3% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 25 36 3 22 38 171 8 362 33 156 145 17

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 27 39 3 24 41 186 9 393 36 170 158 18

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 70 65 186 438 346

Volume Left (vph) 27 24 0 9 170

Volume Right (vph) 3 0 186 36 18

Hadj (s) 0.08 0.22 -0.67 -0.01 0.10

Departure Headway (s) 6.9 7.0 6.1 5.5 5.7

Degree Utilization, x 0.13 0.13 0.32 0.66 0.55

Capacity (veh/h) 428 464 531 632 601

Control Delay (s) 10.9 9.8 10.7 18.6 15.4

Approach Delay (s) 10.9 10.5 18.6 15.4

Approach LOS B B C C

Intersection Summary

Delay 15.3

HCM Level of Service C

Intersection Capacity Utilization 59.4% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 22 165 2 23 146 63 9 482 54 54 246 17

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 11 11 11 12 11 11 12 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.98 1.00 1.00

Flpb, ped/bikes 0.99 1.00 0.97 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.96 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1755 1858 1653 1703 1767 1801 1507 1768 1781

Flt Permitted 0.47 1.00 0.58 1.00 0.59 1.00 1.00 0.42 1.00

Satd. Flow (perm) 867 1858 1006 1703 1088 1801 1507 788 1781

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 24 179 2 25 159 68 10 524 59 59 267 18

RTOR Reduction (vph) 0 1 0 0 25 0 0 0 20 0 3 0

Lane Group Flow (vph) 24 180 0 25 202 0 10 524 39 59 282 0

Confl. Peds. (#/hr) 6 22 22 6 1 2 2 1

Confl. Bikes (#/hr) 2 2

Turn Type Perm Perm Perm Perm Perm

Protected Phases 4 4 2 2

Permitted Phases 4 4 2 2 2

Actuated Green, G (s) 13.3 13.3 13.3 13.3 46.7 46.7 46.7 46.7 46.7

Effective Green, g (s) 13.3 13.3 13.3 13.3 46.7 46.7 46.7 46.7 46.7

Actuated g/C Ratio 0.19 0.19 0.19 0.19 0.67 0.67 0.67 0.67 0.67

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 165 353 191 324 726 1202 1005 526 1188

v/s Ratio Prot 0.10 c0.12 c0.29 0.16

v/s Ratio Perm 0.03 0.02 0.01 0.03 0.07

v/c Ratio 0.15 0.51 0.13 0.62 0.01 0.44 0.04 0.11 0.24

Uniform Delay, d1 23.6 25.4 23.5 26.0 3.9 5.5 4.0 4.2 4.6

Progression Factor 1.00 1.00 1.20 1.32 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.5 0.1 2.5 0.0 1.2 0.1 0.4 0.5

Delay (s) 23.8 25.9 28.4 36.9 3.9 6.6 4.1 4.6 5.1

Level of Service C C C D A A A A A

Approach Delay (s) 25.7 36.1 6.3 5.0

Approach LOS C D A A

Intersection Summary

HCM Average Control Delay 14.2 HCM Level of Service B

HCM Volume to Capacity ratio 0.48

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 61.1% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 1 238 35 157 185 36 41 17 668 25 306 71

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00 1.00 0.95 0.95 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.86 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 1676 1400 1513 1586 1393 1589 1365 1354 1593 3185 1392

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.53 1.00 1.00 0.43 1.00 1.00

Satd. Flow (perm) 1593 1676 1400 1513 1586 1393 895 1365 1354 725 3185 1392

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 1 259 38 171 201 39 45 18 726 27 333 77

RTOR Reduction (vph) 0 0 14 0 0 0 0 168 175 0 0 36

Lane Group Flow (vph) 1 259 24 154 218 39 45 206 195 27 333 41

Confl. Peds. (#/hr) 5 3 3 5 1 1

Turn Type Split Perm Split Free Perm Prot Perm Perm

Protected Phases 8 8 7 7 2 2 6

Permitted Phases 8 Free 2 6 6

Actuated Green, G (s) 27.5 27.5 27.5 23.7 23.7 140.0 73.8 73.8 73.8 73.8 73.8 73.8

Effective Green, g (s) 27.5 27.5 27.5 23.7 23.7 140.0 73.8 73.8 73.8 73.8 73.8 73.8

Actuated g/C Ratio 0.20 0.20 0.20 0.17 0.17 1.00 0.53 0.53 0.53 0.53 0.53 0.53

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.5 3.5 3.5 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 313 329 275 256 268 1393 472 720 714 382 1679 734

v/s Ratio Prot 0.00 c0.15 0.10 c0.14 c0.15 0.14 0.10

v/s Ratio Perm 0.02 0.03 0.05 0.04 0.03

v/c Ratio 0.00 0.79 0.09 0.60 0.81 0.03 0.10 0.29 0.27 0.07 0.20 0.06

Uniform Delay, d1 45.2 53.5 46.0 53.8 56.0 0.0 16.5 18.4 18.3 16.3 17.5 16.1

Progression Factor 1.00 1.00 1.00 0.38 0.39 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 12.1 0.2 2.4 14.6 0.0 0.4 1.0 0.9 0.4 0.3 0.1

Delay (s) 45.2 65.5 46.1 22.8 36.5 0.0 16.9 19.4 19.2 16.6 17.7 16.3

Level of Service D E D C D A B B B B B B

Approach Delay (s) 63.0 27.9 19.2 17.4

Approach LOS E C B B

Intersection Summary

HCM Average Control Delay 27.4 HCM Level of Service C

HCM Volume to Capacity ratio 0.50

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 64.2% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 363 130 5 235 100 92 6 1019 205 133 636 206

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.98 1.00 0.99 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.97 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1769 1850 1743 1863 1556 1769 3425 1770 3385

Flt Permitted 0.36 1.00 0.66 1.00 1.00 0.28 1.00 0.08 1.00

Satd. Flow (perm) 663 1850 1218 1863 1556 519 3425 152 3385

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 395 141 5 255 109 100 7 1108 223 145 691 224

RTOR Reduction (vph) 0 1 0 0 0 91 0 11 0 0 20 0

Lane Group Flow (vph) 395 145 0 255 109 9 7 1320 0 145 895 0

Confl. Peds. (#/hr) 1 11 11 1 2 12 12 2

Confl. Bikes (#/hr) 2 1 1

Turn Type pm+pt pm+pt Perm pm+pt pm+pt

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 8 2 6

Actuated Green, G (s) 46.9 23.1 32.8 13.0 13.0 70.7 69.9 85.1 80.3

Effective Green, g (s) 46.9 23.1 32.8 13.0 13.0 70.7 69.9 85.1 80.3

Actuated g/C Ratio 0.33 0.17 0.23 0.09 0.09 0.51 0.50 0.61 0.57

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 458 305 360 173 144 269 1710 222 1942

v/s Ratio Prot c0.18 0.08 0.10 0.06 0.00 c0.39 c0.05 0.26

v/s Ratio Perm c0.10 0.07 0.01 0.01 0.35

v/c Ratio 0.86 0.48 0.71 0.63 0.06 0.03 0.77 0.65 0.46

Uniform Delay, d1 40.2 53.0 48.1 61.2 58.0 17.4 28.6 23.2 17.3

Progression Factor 1.00 1.00 0.32 0.49 1.23 1.00 1.00 1.00 1.00

Incremental Delay, d2 15.3 1.2 4.7 5.5 0.1 0.0 3.4 6.7 0.8

Delay (s) 55.5 54.1 20.0 35.5 71.2 17.5 32.0 29.9 18.1

Level of Service E D C D E B C C B

Approach Delay (s) 55.2 34.7 31.9 19.7

Approach LOS E C C B

Intersection Summary

HCM Average Control Delay 32.2 HCM Level of Service C

HCM Volume to Capacity ratio 0.79

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 81.3% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 363 823 112 5 775 303 346 499 500 27 40 90

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.1 5.5 5.5 5.5 5.1 5.1 5.5 5.1 5.1 5.5

Lane Util. Factor 1.00 0.95 1.00 0.95 0.91 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.96 0.99 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 0.96 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 1.00 0.95 0.99 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3539 1520 3371 1610 3369 1583 1770 1863 1583

Flt Permitted 0.08 1.00 1.00 0.95 0.95 0.99 1.00 0.95 1.00 1.00

Satd. Flow (perm) 141 3539 1520 3207 1610 3369 1583 1770 1863 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 395 895 122 5 842 329 376 542 543 29 43 98

RTOR Reduction (vph) 0 0 33 0 30 0 0 0 195 0 0 58

Lane Group Flow (vph) 395 895 89 0 1146 0 297 621 348 29 43 40

Confl. Peds. (#/hr) 6 8 8 6

Confl. Bikes (#/hr) 1

Turn Type pm+pt Perm Perm Split custom Split custom

Protected Phases 5 2 6 4 4 3 3

Permitted Phases 2 2 6 2 6

Actuated Green, G (s) 84.3 84.3 84.3 53.9 28.0 28.0 84.3 3.7 3.7 53.9

Effective Green, g (s) 84.3 84.3 84.3 53.9 28.0 28.0 84.3 3.7 3.7 53.9

Actuated g/C Ratio 0.64 0.64 0.64 0.41 0.21 0.21 0.64 0.03 0.03 0.41

Clearance Time (s) 5.1 5.5 5.5 5.5 5.1 5.1 5.5 5.1 5.1 5.5

Vehicle Extension (s) 3.0 3.5 3.5 3.5 3.0 3.0 3.5 3.0 3.0 3.5

Lane Grp Cap (vph) 403 2265 973 1313 342 716 1013 50 52 648

v/s Ratio Prot c0.19 0.25 c0.18 0.18 0.02 c0.02

v/s Ratio Perm c0.44 0.06 0.36 0.22 0.03

v/c Ratio 0.98 0.40 0.09 0.87 0.87 0.87 0.34 0.58 0.83 0.06

Uniform Delay, d1 41.8 11.4 9.1 35.7 50.1 50.1 10.9 63.2 63.7 23.6

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 39.4 0.1 0.0 6.8 20.1 10.8 0.2 15.3 64.4 0.0

Delay (s) 81.2 11.6 9.1 42.6 70.2 60.9 11.2 78.5 128.1 23.6

Level of Service F B A D E E B E F C

Approach Delay (s) 30.8 42.6 44.3 59.4

Approach LOS C D D E

Intersection Summary

HCM Average Control Delay 39.9 HCM Level of Service D

HCM Volume to Capacity ratio 0.92

Actuated Cycle Length (s) 131.7 Sum of lost time (s) 15.3

Intersection Capacity Utilization 90.0% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Sign Control Stop Stop Stop

Volume (vph) 3 55 70 45 32 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 3 60 76 49 35 1

Direction, Lane # EB 1 NB 1 SB 1

Volume Total (vph) 63 125 36

Volume Left (vph) 3 76 0

Volume Right (vph) 60 0 1

Hadj (s) -0.52 0.16 0.02

Departure Headway (s) 3.7 4.2 4.2

Degree Utilization, x 0.07 0.15 0.04

Capacity (veh/h) 922 831 842

Control Delay (s) 7.0 7.9 7.3

Approach Delay (s) 7.0 7.9 7.3

Approach LOS A A A

Intersection Summary

Delay 7.6

HCM Level of Service A

Intersection Capacity Utilization 23.1% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 4 4 0 1 7 60 0 24 0 59 37 10

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 4 4 0 1 8 65 0 26 0 64 40 11

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 9 74 26 115

Volume Left (vph) 4 1 0 64

Volume Right (vph) 0 65 0 11

Hadj (s) 0.13 -0.49 0.03 0.09

Departure Headway (s) 4.4 3.7 4.2 4.2

Degree Utilization, x 0.01 0.08 0.03 0.13

Capacity (veh/h) 781 927 823 841

Control Delay (s) 7.5 7.0 7.3 7.8

Approach Delay (s) 7.5 7.0 7.3 7.8

Approach LOS A A A A

Intersection Summary

Delay 7.5

HCM Level of Service A

Intersection Capacity Utilization 24.8% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 0 3 8 0 41 2 99 10 26 66 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 0 3 9 0 45 2 108 11 28 72 0

Pedestrians 1 1

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 291 251 73 250 246 114 72 118

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 291 251 73 250 246 114 72 118

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 100 100 99 100 95 100 98

cM capacity (veh/h) 619 639 988 690 643 938 1528 1470

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 4 53 121 100

Volume Left 1 9 2 28

Volume Right 3 45 11 0

cSH 860 886 1528 1470

Volume to Capacity 0.01 0.06 0.00 0.02

Queue Length 95th (ft) 0 5 0 1

Control Delay (s) 9.2 9.3 0.1 2.2

Lane LOS A A A A

Approach Delay (s) 9.2 9.3 0.1 2.2

Approach LOS A A

Intersection Summary

Average Delay 2.8

Intersection Capacity Utilization 22.2% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 326 15 7 19 4 14 58 427 17 14 297 160

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 5.0 5.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 0.99 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.95 1.00 0.99 1.00 0.95

Flt Protected 0.96 0.97 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1769 1714 1756 3515 1770 3326

Flt Permitted 0.73 0.79 0.47 1.00 0.95 1.00

Satd. Flow (perm) 1353 1395 869 3515 1770 3326

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 354 16 8 21 4 15 63 464 18 15 323 174

RTOR Reduction (vph) 0 1 0 0 10 0 0 2 0 0 37 0

Lane Group Flow (vph) 0 377 0 0 30 0 63 480 0 15 460 0

Confl. Peds. (#/hr) 1 3 3 1 3 2 2 3

Confl. Bikes (#/hr) 1

Turn Type Perm Perm Perm Prot

Protected Phases 8 8 6 5 5 6

Permitted Phases 8 8 6

Actuated Green, G (s) 49.5 49.5 64.2 64.2 13.3 81.5

Effective Green, g (s) 49.5 49.5 64.2 64.2 13.3 81.5

Actuated g/C Ratio 0.35 0.35 0.46 0.46 0.10 0.58

Clearance Time (s) 4.0 4.0 5.0 5.0 4.0

Vehicle Extension (s) 3.5 3.5 2.5 2.5 2.0

Lane Grp Cap (vph) 478 493 398 1612 168 1936

v/s Ratio Prot c0.14 0.01 c0.14

v/s Ratio Perm c0.28 0.02 0.07

v/c Ratio 0.79 0.06 0.16 0.30 0.09 0.24

Uniform Delay, d1 40.6 29.9 22.1 23.8 57.8 14.2

Progression Factor 1.00 1.00 0.70 0.69 1.69 0.15

Incremental Delay, d2 8.7 0.1 0.8 0.5 0.1 0.0

Delay (s) 49.3 30.0 16.4 16.9 98.0 2.2

Level of Service D C B B F A

Approach Delay (s) 49.3 30.0 16.8 5.0

Approach LOS D C B A

Intersection Summary

HCM Average Control Delay 21.4 HCM Level of Service C

HCM Volume to Capacity ratio 0.49

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 13.0

Intersection Capacity Utilization 54.4% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 3 5 105 5 7 9 119 74 8 50 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 3 5 114 5 8 10 129 80 9 54 0

Pedestrians 2 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 131

pX, platoon unblocked 0.97 0.97 0.97 0.97 0.97 0.97

vC, conflicting volume 273 301 56 270 261 172 54 210

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 235 264 56 231 222 130 54 169

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 99 99 83 99 99 99 99

cM capacity (veh/h) 680 614 1008 687 648 890 1551 1365

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 9 127 220 63

Volume Left 0 114 10 9

Volume Right 5 8 80 0

cSH 813 695 1551 1365

Volume to Capacity 0.01 0.18 0.01 0.01

Queue Length 95th (ft) 1 17 0 0

Control Delay (s) 9.5 11.3 0.4 1.1

Lane LOS A B A A

Approach Delay (s) 9.5 11.3 0.4 1.1

Approach LOS A B

Intersection Summary

Average Delay 4.0

Intersection Capacity Utilization 32.2% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 15 3 7 25 18 18 17 92 12 28 91 49

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 16 3 8 27 20 20 18 100 13 30 99 53

Pedestrians 4 3 1

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 363 343 131 343 364 110 156 116

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 363 343 131 343 364 110 156 116

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 97 99 99 95 96 98 99 98

cM capacity (veh/h) 546 556 915 583 542 942 1419 1469

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 27 66 132 183

Volume Left 16 27 18 30

Volume Right 8 20 13 53

cSH 617 641 1419 1469

Volume to Capacity 0.04 0.10 0.01 0.02

Queue Length 95th (ft) 3 9 1 2

Control Delay (s) 11.1 11.3 1.2 1.4

Lane LOS B B A A

Approach Delay (s) 11.1 11.3 1.2 1.4

Approach LOS B B

Intersection Summary

Average Delay 3.6

Intersection Capacity Utilization 23.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 132 729 4 4 1013 98 4 1 1 44 1 135

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.6 4.6 4.6 4.6 5.5 5.5 5.5

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.99 0.98 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.97 0.95 1.00

Satd. Flow (prot) 1769 3536 1768 3484 1759 1770 1561

Flt Permitted 0.16 1.00 0.30 1.00 0.90 0.75 1.00

Satd. Flow (perm) 293 3536 551 3484 1634 1404 1561

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 143 792 4 4 1101 107 4 1 1 48 1 147

RTOR Reduction (vph) 0 0 0 0 8 0 0 1 0 0 97 0

Lane Group Flow (vph) 143 796 0 4 1200 0 0 5 0 48 51 0

Confl. Peds. (#/hr) 2 1 1 2 2 2

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 82.5 82.5 82.5 82.5 47.4 47.4 47.4

Effective Green, g (s) 82.5 82.5 82.5 82.5 47.4 47.4 47.4

Actuated g/C Ratio 0.59 0.59 0.59 0.59 0.34 0.34 0.34

Clearance Time (s) 4.6 4.6 4.6 4.6 5.5 5.5 5.5

Vehicle Extension (s) 3.5 3.5 3.5 3.5 4.0 4.0 4.0

Lane Grp Cap (vph) 173 2084 325 2053 553 475 529

v/s Ratio Prot 0.22 0.34 0.03

v/s Ratio Perm c0.49 0.01 0.00 c0.03

v/c Ratio 0.83 0.38 0.01 0.58 0.01 0.10 0.10

Uniform Delay, d1 23.0 15.2 11.9 18.0 30.7 31.7 31.7

Progression Factor 1.22 0.98 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 16.4 0.1 0.0 0.5 0.0 0.4 0.4

Delay (s) 44.6 15.1 11.9 18.5 30.8 32.1 32.0

Level of Service D B B B C C C

Approach Delay (s) 19.6 18.4 30.8 32.0

Approach LOS B B C C

Intersection Summary

HCM Average Control Delay 20.1 HCM Level of Service C

HCM Volume to Capacity ratio 0.56

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.1

Intersection Capacity Utilization 70.7% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 73 572 188 132 731 234 205 489 109 181 332 46

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.96 1.00 0.96 1.00 0.97 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 3394 1770 3392 1770 3431 1770 3466

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1770 3394 1770 3392 1770 3431 1770 3466

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 79 622 204 143 795 254 223 532 118 197 361 50

RTOR Reduction (vph) 0 45 0 0 43 0 0 27 0 0 16 0

Lane Group Flow (vph) 79 781 0 143 1006 0 223 623 0 197 395 0

Confl. Peds. (#/hr) 8 4 4 8 6 5 5 6

Turn Type Prot Prot Prot Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases

Actuated Green, G (s) 3.7 19.3 7.6 23.2 10.1 17.3 9.8 17.0

Effective Green, g (s) 3.7 19.3 7.6 23.2 10.1 17.3 9.8 17.0

Actuated g/C Ratio 0.05 0.28 0.11 0.33 0.14 0.25 0.14 0.24

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 94 936 192 1124 255 848 248 842

v/s Ratio Prot 0.04 0.23 c0.08 c0.30 c0.13 c0.18 0.11 0.11

v/s Ratio Perm

v/c Ratio 0.84 0.83 0.74 0.90 0.87 0.73 0.79 0.47

Uniform Delay, d1 32.9 23.8 30.3 22.2 29.3 24.2 29.1 22.6

Progression Factor 1.00 1.00 1.53 0.90 1.12 0.91 1.00 1.00

Incremental Delay, d2 45.8 6.5 13.4 8.7 26.5 5.6 15.9 1.9

Delay (s) 78.7 30.3 59.7 28.7 59.2 27.7 45.1 24.5

Level of Service E C E C E C D C

Approach Delay (s) 34.6 32.4 35.7 31.2

Approach LOS C C D C

Intersection Summary

HCM Average Control Delay 33.6 HCM Level of Service C

HCM Volume to Capacity ratio 0.80

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 72.4% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 0 0 806 0 0 0 0 0 651 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3

Lane Util. Factor 0.95 0.95

Frt 1.00 1.00

Flt Protected 1.00 1.00

Satd. Flow (prot) 3539 3539

Flt Permitted 1.00 1.00

Satd. Flow (perm) 3539 3539

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 0 0 0 876 0 0 0 0 0 708 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 0 0 0 876 0 0 0 0 0 708 0

Turn Type

Protected Phases 6 4

Permitted Phases

Actuated Green, G (s) 92.1 37.3

Effective Green, g (s) 92.1 37.3

Actuated g/C Ratio 0.66 0.27

Clearance Time (s) 5.3 5.3

Vehicle Extension (s) 5.0 5.0

Lane Grp Cap (vph) 2328 943

v/s Ratio Prot c0.25 c0.20

v/s Ratio Perm

v/c Ratio 0.38 0.75

Uniform Delay, d1 10.9 47.1

Progression Factor 0.59 1.00

Incremental Delay, d2 0.4 4.1

Delay (s) 6.8 51.1

Level of Service A D

Approach Delay (s) 0.0 6.8 0.0 51.1

Approach LOS A A A D

Intersection Summary

HCM Average Control Delay 26.6 HCM Level of Service C

HCM Volume to Capacity ratio 0.48

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.6

Intersection Capacity Utilization 36.9% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 0 772 0 0 647 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3

Lane Util. Factor 0.95 0.97

Frt 1.00 1.00

Flt Protected 1.00 0.95

Satd. Flow (prot) 3539 3433

Flt Permitted 1.00 0.95

Satd. Flow (perm) 3539 3433

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 839 0 0 703 0

RTOR Reduction (vph) 0 0 0 0 206 0

Lane Group Flow (vph) 0 839 0 0 497 0

Turn Type

Protected Phases 2 4

Permitted Phases

Actuated Green, G (s) 100.5 28.9

Effective Green, g (s) 100.5 28.9

Actuated g/C Ratio 0.72 0.21

Clearance Time (s) 5.3 5.3

Vehicle Extension (s) 5.0 5.0

Lane Grp Cap (vph) 2540 709

v/s Ratio Prot c0.24 c0.14

v/s Ratio Perm

v/c Ratio 0.33 0.70

Uniform Delay, d1 7.3 51.5

Progression Factor 1.03 0.08

Incremental Delay, d2 0.3 3.5

Delay (s) 7.9 7.7

Level of Service A A

Approach Delay (s) 7.9 0.0 7.7

Approach LOS A A A

Intersection Summary

HCM Average Control Delay 7.8 HCM Level of Service A

HCM Volume to Capacity ratio 0.41

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.6

Intersection Capacity Utilization 49.1% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 60 1486 71 156 1829 150 119 185 191 122 94 46

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.6 5.3 4.6 5.3 4.6 5.0 5.0 4.6 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3515 1770 3492 1770 1803 1553 1770 1863 1558

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3515 1770 3492 1770 1803 1553 1770 1863 1558

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 65 1615 77 170 1988 163 129 201 208 133 102 50

RTOR Reduction (vph) 0 2 0 0 4 0 0 0 101 0 0 42

Lane Group Flow (vph) 65 1690 0 170 2147 0 129 201 107 133 102 8

Confl. Peds. (#/hr) 2 3 3 2

Confl. Bikes (#/hr) 7 3 1

Bus Blockages (#/hr) 0 0 0 0 0 0 0 8 0 0 0 0

Turn Type Prot Prot Prot Perm Prot Perm

Protected Phases 5 2 1 6 3 8 7 4

Permitted Phases 8 4

Actuated Green, G (s) 12.3 67.1 20.3 75.1 11.4 23.7 23.7 9.4 21.7 21.7

Effective Green, g (s) 12.3 67.1 20.3 75.1 11.4 23.7 23.7 9.4 21.7 21.7

Actuated g/C Ratio 0.09 0.48 0.15 0.54 0.08 0.17 0.17 0.07 0.15 0.15

Clearance Time (s) 4.6 5.3 4.6 5.3 4.6 5.0 5.0 4.6 5.0 5.0

Vehicle Extension (s) 2.5 5.0 2.5 5.0 2.5 5.0 5.0 3.0 5.0 5.0

Lane Grp Cap (vph) 156 1685 257 1873 144 305 263 119 289 241

v/s Ratio Prot 0.04 0.48 c0.10 c0.61 0.07 c0.11 c0.08 0.05

v/s Ratio Perm 0.07 0.00

v/c Ratio 0.42 1.00 0.66 1.15 0.90 0.66 0.41 1.12 0.35 0.03

Uniform Delay, d1 60.5 36.5 56.6 32.5 63.7 54.4 51.9 65.3 52.9 50.2

Progression Factor 1.27 0.55 1.14 0.85 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.3 22.1 5.3 72.2 45.1 6.8 2.2 117.6 1.6 0.1

Delay (s) 77.8 42.1 70.1 99.7 108.8 61.1 54.1 182.9 54.4 50.3

Level of Service E D E F F E D F D D

Approach Delay (s) 43.4 97.5 69.8 113.7

Approach LOS D F E F

Intersection Summary

HCM Average Control Delay 76.0 HCM Level of Service E

HCM Volume to Capacity ratio 0.97

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 14.5

Intersection Capacity Utilization 93.3% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 0 1491 1410 0 489 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3 5.0

Lane Util. Factor 0.95 0.95 0.97

Frt 1.00 1.00 1.00

Flt Protected 1.00 1.00 0.95

Satd. Flow (prot) 3539 3539 3433

Flt Permitted 1.00 1.00 0.95

Satd. Flow (perm) 3539 3539 3433

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 1621 1533 0 532 0

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 0 1621 1533 0 532 0

Turn Type

Protected Phases 2 6 4

Permitted Phases

Actuated Green, G (s) 102.8 102.8 26.9

Effective Green, g (s) 102.8 102.8 26.9

Actuated g/C Ratio 0.73 0.73 0.19

Clearance Time (s) 5.3 5.3 5.0

Vehicle Extension (s) 5.0 3.0 3.0

Lane Grp Cap (vph) 2599 2599 660

v/s Ratio Prot c0.46 0.43 c0.15

v/s Ratio Perm

v/c Ratio 0.62 0.59 0.81

Uniform Delay, d1 9.1 8.7 54.1

Progression Factor 0.22 1.00 1.00

Incremental Delay, d2 0.4 1.0 7.1

Delay (s) 2.4 9.7 61.2

Level of Service A A E

Approach Delay (s) 2.4 9.7 61.2

Approach LOS A A E

Intersection Summary

HCM Average Control Delay 13.9 HCM Level of Service B

HCM Volume to Capacity ratio 0.66

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.3

Intersection Capacity Utilization 63.7% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 36 38 61 1557 1273 60

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 39 41 66 1692 1384 65

Pedestrians 2

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 2364 694 1451

vC1, stage 1 conf vol 1386

vC2, stage 2 conf vol 979

vCu, unblocked vol 2364 694 1451

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s) 5.8

tF (s) 3.5 3.3 2.2

p0 queue free % 75 89 86

cM capacity (veh/h) 156 385 462

Direction, Lane # EB 1 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3

Volume Total 80 66 846 846 692 692 65

Volume Left 39 66 0 0 0 0 0

Volume Right 41 0 0 0 0 0 65

cSH 225 462 1700 1700 1700 1700 1700

Volume to Capacity 0.36 0.14 0.50 0.50 0.41 0.41 0.04

Queue Length 95th (ft) 39 12 0 0 0 0 0

Control Delay (s) 29.7 14.1 0.0 0.0 0.0 0.0 0.0

Lane LOS D B

Approach Delay (s) 29.7 0.5 0.0

Approach LOS D

Intersection Summary

Average Delay 1.0

Intersection Capacity Utilization 54.0% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 234 292 78 182 375 382 47 1208 137 228 866 229

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 11 11 11 11 11 11 13 15 11 13

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.98 1.00 1.00 0.96 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3408 1711 3421 1498 1711 3421 1566 1947 3421 1588

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3408 1711 3421 1498 1711 3421 1566 1947 3421 1588

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 254 317 85 198 408 415 51 1313 149 248 941 249

RTOR Reduction (vph) 0 17 0 0 0 151 0 0 90 0 0 87

Lane Group Flow (vph) 254 385 0 198 408 264 51 1313 59 248 941 162

Confl. Peds. (#/hr) 6 10 10 6 10 21 21 10

Turn Type Prot Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 20.0 28.8 17.0 25.8 25.8 6.9 55.2 55.2 17.0 65.3 65.3

Effective Green, g (s) 20.0 28.8 17.0 25.8 25.8 6.9 55.2 55.2 17.0 65.3 65.3

Actuated g/C Ratio 0.14 0.21 0.12 0.18 0.18 0.05 0.39 0.39 0.12 0.47 0.47

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 3.0 2.0 2.0 2.5 3.5 3.5 2.5 3.5 3.5

Lane Grp Cap (vph) 253 701 208 630 276 84 1349 617 236 1596 741

v/s Ratio Prot c0.14 c0.11 0.12 0.12 0.03 c0.38 c0.13 0.28

v/s Ratio Perm c0.18 0.04 0.10

v/c Ratio 1.00 0.55 0.95 0.65 0.96 0.61 0.97 0.10 1.05 0.59 0.22

Uniform Delay, d1 60.0 49.8 61.1 52.9 56.5 65.2 41.7 26.7 61.5 27.5 22.2

Progression Factor 0.89 0.97 0.91 0.88 0.78 1.17 0.65 0.61 1.00 1.00 1.00

Incremental Delay, d2 57.6 0.5 48.4 1.7 41.6 6.1 13.6 0.2 72.6 1.6 0.7

Delay (s) 111.1 48.6 104.1 48.1 86.0 82.2 40.6 16.6 134.1 29.1 22.9

Level of Service F D F D F F D B F C C

Approach Delay (s) 72.8 74.4 39.6 46.1

Approach LOS E E D D

Intersection Summary

HCM Average Control Delay 54.0 HCM Level of Service D

HCM Volume to Capacity ratio 1.04

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 28.0

Intersection Capacity Utilization 89.9% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL2 EBL EBT EBR WBL WBT WBR WBR2 NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 1 181 398 337 149 329 62 95 378 37 1236 107

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00

Frt 1.00 1.00 0.85 1.00 0.95 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 3185 1425 1593 3031 1593 3185 1425

Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1593 3185 1425 1593 3031 1593 3185 1425

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 1 197 433 366 162 358 67 103 411 40 1343 116

RTOR Reduction (vph) 0 0 0 295 0 15 0 0 0 0 0 61

Lane Group Flow (vph) 0 198 433 71 162 513 0 0 0 451 1343 55

Turn Type Prot Prot Perm Prot Prot Prot Perm

Protected Phases 7 7 4 3 8 5 5 2

Permitted Phases 4 2

Actuated Green, G (s) 15.0 27.1 27.1 15.0 27.1 35.0 66.9 66.9

Effective Green, g (s) 15.0 27.1 27.1 15.0 27.1 35.0 66.9 66.9

Actuated g/C Ratio 0.11 0.19 0.19 0.11 0.19 0.25 0.48 0.48

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 2.0 6.0 6.0

Lane Grp Cap (vph) 171 617 276 171 587 398 1522 681

v/s Ratio Prot c0.12 0.14 0.10 c0.17 c0.28 0.42

v/s Ratio Perm 0.05 0.04

v/c Ratio 1.16 0.70 0.26 0.95 0.87 1.13 0.88 0.08

Uniform Delay, d1 62.5 52.7 47.9 62.1 54.8 52.5 33.0 19.9

Progression Factor 0.93 0.95 2.49 0.91 0.86 0.67 1.02 2.03

Incremental Delay, d2 116.6 3.5 0.5 52.3 13.3 63.2 0.8 0.0

Delay (s) 174.9 53.4 119.7 109.0 60.6 98.6 34.4 40.3

Level of Service F D F F E F C D

Approach Delay (s) 101.8 71.9 49.9

Approach LOS F E D

Intersection Summary

HCM Average Control Delay 70.4 HCM Level of Service E

HCM Volume to Capacity ratio 1.03

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 22.0

Intersection Capacity Utilization 97.2% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBL SBT SBR SBR2 SER2

Lane Configurations

Volume (vph) 85 862 76 18 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00

Frt 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00

Satd. Flow (prot) 1593 3185 1425

Flt Permitted 0.95 1.00 1.00

Satd. Flow (perm) 1593 3185 1425

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 92 937 83 20 0

RTOR Reduction (vph) 0 0 6 0 0

Lane Group Flow (vph) 92 937 97 0 0

Turn Type Prot Prot custom

Protected Phases 1 6 6

Permitted Phases 4

Actuated Green, G (s) 9.0 40.9 40.9

Effective Green, g (s) 9.0 40.9 40.9

Actuated g/C Ratio 0.06 0.29 0.29

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 4.0 4.0

Lane Grp Cap (vph) 102 930 416

v/s Ratio Prot 0.06 c0.29 0.07

v/s Ratio Perm

v/c Ratio 0.90 1.01 0.23

Uniform Delay, d1 65.1 49.5 37.6

Progression Factor 0.97 0.93 0.90

Incremental Delay, d2 56.0 30.7 1.2

Delay (s) 118.8 76.6 35.2

Level of Service F E D

Approach Delay (s) 76.2

Approach LOS E

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 49 188 29 300 345 422 42 1397 374 259 988 21

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 6.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 0.97 0.95 1.00 1.00 0.95 1.00 0.97 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.97 1.00 1.00 0.97 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 3000 3090 3079 1383 1593 3079 1375 3090 3079 1383

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1593 3000 3090 3079 1383 1593 3079 1375 3090 3079 1383

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 53 204 32 326 375 459 46 1518 407 282 1074 23

RTOR Reduction (vph) 0 9 0 0 0 63 0 0 93 0 0 12

Lane Group Flow (vph) 53 227 0 326 375 396 46 1518 314 282 1074 11

Confl. Peds. (#/hr) 14 20 20 14 10 21 21 10

Turn Type Prot Prot Perm Prot pm+ov Prot Perm

Protected Phases 7 4 3 8 5 2 3 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 6.0 31.0 14.0 39.0 39.0 6.5 62.0 76.0 11.0 66.5 66.5

Effective Green, g (s) 6.0 31.0 14.0 39.0 39.0 6.5 62.0 76.0 11.0 66.5 66.5

Actuated g/C Ratio 0.04 0.22 0.10 0.28 0.28 0.05 0.44 0.54 0.08 0.48 0.48

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 6.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.5 3.5 3.5 1.5 4.0 3.5 1.5 4.0 4.0

Lane Grp Cap (vph) 68 664 309 858 385 74 1364 746 243 1463 657

v/s Ratio Prot 0.03 0.08 c0.11 0.12 0.03 c0.49 0.04 c0.09 c0.35

v/s Ratio Perm c0.29 0.19 0.01

v/c Ratio 0.78 0.34 1.06 0.44 1.03 0.62 1.11 0.42 1.16 0.73 0.02

Uniform Delay, d1 66.3 45.9 63.0 41.5 50.5 65.5 39.0 19.0 64.5 29.6 19.4

Progression Factor 0.96 0.94 1.00 0.52 0.49 1.06 0.80 1.24 1.22 0.49 0.46

Incremental Delay, d2 41.6 0.3 65.2 0.4 52.0 7.0 57.9 0.3 89.7 1.4 0.0

Delay (s) 105.5 43.3 128.2 22.0 76.9 76.5 89.1 23.8 168.2 15.9 8.9

Level of Service F D F C E E F C F B A

Approach Delay (s) 54.7 73.6 75.4 47.0

Approach LOS D E E D

Intersection Summary

HCM Average Control Delay 65.5 HCM Level of Service E

HCM Volume to Capacity ratio 1.16

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 27.0

Intersection Capacity Utilization 104.1% ICU Level of Service G

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 225 50 165 16 40 16 149 1857 23 8 1254 120

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 4.0 6.0 4.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 0.97 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.98 1.00 0.99 1.00 1.00 0.95 1.00 1.00 0.99

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.88 1.00 0.96 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1578 1401 1589 1538 3090 3079 1359 1593 3079 1404

Flt Permitted 0.59 1.00 0.26 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 974 1401 442 1538 3090 3079 1359 1593 3079 1404

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 245 54 179 17 43 17 162 2018 25 9 1363 130

RTOR Reduction (vph) 0 95 0 0 12 0 0 0 5 0 0 46

Lane Group Flow (vph) 245 138 0 17 48 0 162 2018 20 9 1363 84

Confl. Peds. (#/hr) 14 13 13 14 1 5 5 1

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 23.6 18.6 16.8 15.2 9.7 98.4 98.4 1.4 90.1 90.1

Effective Green, g (s) 23.6 18.6 16.8 15.2 9.7 98.4 98.4 1.4 90.1 90.1

Actuated g/C Ratio 0.17 0.13 0.12 0.11 0.07 0.70 0.70 0.01 0.64 0.64

Clearance Time (s) 4.0 6.0 4.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 2.0 3.0 2.0 2.0 3.0 3.0 2.0 3.0 3.0

Lane Grp Cap (vph) 186 186 66 167 214 2164 955 16 1982 904

v/s Ratio Prot c0.05 0.10 0.00 0.03 c0.05 c0.66 0.01 0.44

v/s Ratio Perm c0.18 0.03 0.01 0.06

v/c Ratio 1.32 0.74 0.26 0.29 0.76 0.93 0.02 0.56 0.69 0.09

Uniform Delay, d1 58.3 58.4 55.1 57.4 64.0 17.9 6.3 69.0 16.0 9.5

Progression Factor 0.88 0.85 1.00 1.00 1.21 0.75 0.46 1.16 0.18 0.06

Incremental Delay, d2 175.3 12.4 2.1 0.4 1.3 1.0 0.0 20.4 1.6 0.2

Delay (s) 226.6 61.8 57.1 57.8 78.4 14.4 2.9 100.5 4.6 0.7

Level of Service F E E E E B A F A A

Approach Delay (s) 146.3 57.6 19.0 4.8

Approach LOS F E B A

Intersection Summary

HCM Average Control Delay 29.0 HCM Level of Service C

HCM Volume to Capacity ratio 1.03

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 96.6% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 514 361 112 132 205 161 155 1383 209 127 853 17

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.97 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 0.95 1.00 1.00 0.98 1.00 1.00 0.95 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 3090 1676 1357 1593 3185 1397 1593 3185 1348 1593 3185 1381

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 3090 1676 1357 1593 3185 1397 1593 3185 1348 1593 3185 1381

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 559 392 122 143 223 175 168 1503 227 138 927 18

RTOR Reduction (vph) 0 0 91 0 0 76 0 0 92 0 0 11

Lane Group Flow (vph) 559 392 31 143 223 99 168 1503 135 138 927 7

Confl. Peds. (#/hr) 6 25 25 6 11 12 12 11

Turn Type Prot Perm Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 21.0 35.3 35.3 14.3 28.6 28.6 17.3 60.4 60.4 10.0 53.1 53.1

Effective Green, g (s) 21.0 35.3 35.3 14.3 28.6 28.6 17.3 60.4 60.4 10.0 53.1 53.1

Actuated g/C Ratio 0.15 0.25 0.25 0.10 0.20 0.20 0.12 0.43 0.43 0.07 0.38 0.38

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 3.0 3.0 2.0 3.0 3.0

Lane Grp Cap (vph) 464 423 342 163 651 285 197 1374 582 114 1208 524

v/s Ratio Prot c0.18 c0.23 0.09 0.07 0.11 c0.47 c0.09 0.29

v/s Ratio Perm 0.02 0.07 0.10 0.00

v/c Ratio 1.20 0.93 0.09 0.88 0.34 0.35 0.85 1.09 0.23 1.21 0.77 0.01

Uniform Delay, d1 59.5 51.1 40.1 62.0 47.7 47.7 60.1 39.8 25.1 65.0 38.0 27.1

Progression Factor 1.12 1.00 1.10 1.00 1.00 1.00 1.19 0.46 0.27 0.82 1.21 1.56

Incremental Delay, d2 109.8 24.5 0.0 36.4 0.1 0.3 3.3 43.6 0.1 140.7 3.6 0.0

Delay (s) 176.2 75.5 44.2 98.4 47.8 48.0 74.9 61.9 7.0 193.7 49.6 42.3

Level of Service F E D F D D E E A F D D

Approach Delay (s) 124.4 61.2 56.4 67.8

Approach LOS F E E E

Intersection Summary

HCM Average Control Delay 75.5 HCM Level of Service E

HCM Volume to Capacity ratio 1.06

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 97.9% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 179 415 79 216 541 235 64 1424 272 240 890 95

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.96 1.00 1.00 0.92 1.00 1.00 0.93

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3425 1770 3539 1512 1770 3539 1457 1770 3539 1474

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3425 1770 3539 1512 1770 3539 1457 1770 3539 1474

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 195 451 86 235 588 255 70 1548 296 261 967 103

RTOR Reduction (vph) 0 12 0 0 0 156 0 0 65 0 0 52

Lane Group Flow (vph) 195 525 0 235 588 99 70 1548 231 261 967 51

Confl. Peds. (#/hr) 24 26 26 24 29 43 43 29

Turn Type Prot Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 14.0 24.7 18.0 28.7 28.7 8.3 57.0 57.0 20.3 69.0 69.0

Effective Green, g (s) 14.0 24.7 18.0 28.7 28.7 8.3 57.0 57.0 20.3 69.0 69.0

Actuated g/C Ratio 0.10 0.18 0.13 0.20 0.20 0.06 0.41 0.41 0.15 0.49 0.49

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 4.0 2.0 2.0 2.0 6.0 6.0 5.0 6.0 6.0

Lane Grp Cap (vph) 177 604 228 725 310 105 1441 593 257 1744 726

v/s Ratio Prot 0.11 0.15 c0.13 c0.17 0.04 c0.44 c0.15 0.27

v/s Ratio Perm 0.07 0.16 0.03

v/c Ratio 1.10 0.87 1.03 0.81 0.32 0.67 1.07 0.39 1.02 0.55 0.07

Uniform Delay, d1 63.0 56.1 61.0 53.1 47.3 64.5 41.5 29.2 59.9 24.8 18.6

Progression Factor 1.02 1.00 1.00 1.00 1.00 1.26 0.68 0.37 1.03 0.50 0.37

Incremental Delay, d2 94.5 11.8 67.8 6.5 0.2 6.0 40.7 1.0 52.8 1.0 0.1

Delay (s) 159.0 67.7 128.8 59.6 47.6 87.1 69.0 11.9 114.2 13.4 7.1

Level of Service F E F E D F E B F B A

Approach Delay (s) 92.0 71.8 60.8 32.7

Approach LOS F E E C

Intersection Summary

HCM Average Control Delay 60.3 HCM Level of Service E

HCM Volume to Capacity ratio 1.02

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 99.9% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 150 300 76 172 444 139 92 1412 146 128 859 111

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Frpb, ped/bikes 1.00 0.99 1.00 0.97 1.00 1.00 0.93 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.96 1.00 1.00 0.85 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1770 3393 1770 3317 1770 3539 1479 1770 3441

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1770 3393 1770 3317 1770 3539 1479 1770 3441

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 163 326 83 187 483 151 100 1535 159 139 934 121

RTOR Reduction (vph) 0 16 0 0 22 0 0 0 65 0 7 0

Lane Group Flow (vph) 163 393 0 187 612 0 100 1535 94 139 1048 0

Confl. Peds. (#/hr) 41 17 17 41 32 21 21 32

Turn Type Prot Prot Prot Perm Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 2

Actuated Green, G (s) 14.7 24.6 17.7 27.6 12.5 68.9 68.9 12.8 69.2

Effective Green, g (s) 14.7 24.6 17.7 27.6 12.5 68.9 68.9 12.8 69.2

Actuated g/C Ratio 0.10 0.18 0.13 0.20 0.09 0.49 0.49 0.09 0.49

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 186 596 224 654 158 1742 728 162 1701

v/s Ratio Prot 0.09 0.12 c0.11 c0.18 0.06 c0.43 c0.08 0.30

v/s Ratio Perm 0.06

v/c Ratio 0.88 0.66 0.83 0.94 0.63 0.88 0.13 0.86 0.62

Uniform Delay, d1 61.8 53.8 59.7 55.3 61.5 31.9 19.3 62.7 25.7

Progression Factor 1.00 1.00 1.06 0.84 1.00 1.00 1.00 1.27 0.50

Incremental Delay, d2 33.8 2.6 14.7 14.3 8.0 6.8 0.4 27.0 1.3

Delay (s) 95.5 56.4 78.0 60.8 69.6 38.7 19.6 106.7 14.2

Level of Service F E E E E D B F B

Approach Delay (s) 67.6 64.7 38.7 25.0

Approach LOS E E D C

Intersection Summary

HCM Average Control Delay 43.6 HCM Level of Service D

HCM Volume to Capacity ratio 0.90

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 85.3% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

47: N 175th St & I-5 SB Off-Ramp 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 38 Synchro 7 -  Report

David Evans and Associates, Inc. Page 49

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 861 362 105 1137 0 0 0 0 207 0 414

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 11 11 12 12 12 12 12 11 12

Total Lost time (s) 5.0 5.0 4.6 5.0 5.0 5.0

Lane Util. Factor 0.91 1.00 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 0.97 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 4916 1541 1711 3421 1711 1583

Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 4916 1541 1711 3421 1711 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 936 393 114 1236 0 0 0 0 225 0 450

RTOR Reduction (vph) 0 0 266 0 0 0 0 0 0 0 0 366

Lane Group Flow (vph) 0 936 127 114 1236 0 0 0 0 0 225 84

Confl. Peds. (#/hr) 3 3

Turn Type Perm Prot Perm Perm

Protected Phases 2 1 6 4

Permitted Phases 2 4 4

Actuated Green, G (s) 45.4 45.4 19.0 36.0 26.0 26.0

Effective Green, g (s) 45.4 45.4 19.0 36.0 26.0 26.0

Actuated g/C Ratio 0.32 0.32 0.14 0.26 0.19 0.19

Clearance Time (s) 5.0 5.0 4.6 5.0 5.0 5.0

Vehicle Extension (s) 4.0 4.0 4.5 4.0 5.0 5.0

Lane Grp Cap (vph) 1594 500 232 880 318 294

v/s Ratio Prot c0.19 0.07 c0.36

v/s Ratio Perm 0.08 0.13 0.05

v/c Ratio 0.59 0.25 0.49 1.40 0.71 0.28

Uniform Delay, d1 39.5 34.8 56.0 52.0 53.4 49.0

Progression Factor 0.77 2.84 0.88 0.90 1.00 1.00

Incremental Delay, d2 1.3 1.0 1.8 186.6 8.7 1.1

Delay (s) 31.6 100.1 51.2 233.6 62.2 50.1

Level of Service C F D F E D

Approach Delay (s) 51.8 218.2 0.0 54.1

Approach LOS D F A D

Intersection Summary

HCM Average Control Delay 119.2 HCM Level of Service F

HCM Volume to Capacity ratio 0.97

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 50.0

Intersection Capacity Utilization 91.5% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

48: N 130th St & 5th Ave NE 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 38 Synchro 7 -  Report

David Evans and Associates, Inc. Page 50

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 21 492 96 0 710 102 601 227 364 92 68 10

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 0.95 0.95 1.00 0.91 0.91 0.91 0.91

Frpb, ped/bikes 1.00 1.00 0.98 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.98 1.00 0.85 1.00 0.93 1.00 0.99

Flt Protected 1.00 1.00 1.00 0.95 0.99 0.95 0.98

Satd. Flow (prot) 3442 3539 1559 1610 3096 1610 3289

Flt Permitted 0.82 1.00 1.00 0.95 0.99 0.95 0.98

Satd. Flow (perm) 2842 3539 1559 1610 3096 1610 3289

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 23 535 104 0 772 111 653 247 396 100 74 11

RTOR Reduction (vph) 0 22 0 0 0 71 0 217 0 0 8 0

Lane Group Flow (vph) 0 640 0 0 772 40 444 635 0 61 116 0

Confl. Peds. (#/hr) 2 2 2 2 2 1 1 2

Confl. Bikes (#/hr) 1

Turn Type Perm Perm Split Split

Protected Phases 4 8 2 2 6 6

Permitted Phases 4 8

Actuated Green, G (s) 18.5 18.5 18.5 23.5 23.5 16.0 16.0

Effective Green, g (s) 18.5 18.5 18.5 23.5 23.5 16.0 16.0

Actuated g/C Ratio 0.26 0.26 0.26 0.34 0.34 0.23 0.23

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 751 935 412 541 1039 368 752

v/s Ratio Prot 0.22 c0.28 0.21 c0.04 0.04

v/s Ratio Perm c0.23 0.03

v/c Ratio 0.85 0.83 0.10 0.82 0.61 0.17 0.15

Uniform Delay, d1 24.5 24.2 19.4 21.3 19.4 21.6 21.6

Progression Factor 0.82 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 7.9 6.0 0.1 13.1 2.7 1.0 0.4

Delay (s) 27.8 30.3 19.6 34.4 22.1 22.6 22.0

Level of Service C C B C C C C

Approach Delay (s) 27.8 28.9 26.3 22.2

Approach LOS C C C C

Intersection Summary

HCM Average Control Delay 27.2 HCM Level of Service C

HCM Volume to Capacity ratio 0.65

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 79.3% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

49: NW 200th St & 8th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 38 Synchro 7 -  Report

David Evans and Associates, Inc. Page 51

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 17 0 41 1 3 7 79 454 6 3 305 24

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 18 0 45 1 3 8 86 493 7 3 332 26

Pedestrians 4

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1029 1023 349 1068 1033 497 358 500

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1029 1023 349 1068 1033 497 358 500

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 91 100 94 99 98 99 93 100

cM capacity (veh/h) 195 218 692 175 215 573 1201 1064

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 63 12 586 361

Volume Left 18 1 86 3

Volume Right 45 8 7 26

cSH 396 345 1201 1064

Volume to Capacity 0.16 0.03 0.07 0.00

Queue Length 95th (ft) 14 3 6 0

Control Delay (s) 15.8 15.8 1.9 0.1

Lane LOS C C A A

Approach Delay (s) 15.8 15.8 1.9 0.1

Approach LOS C C

Intersection Summary

Average Delay 2.3

Intersection Capacity Utilization 65.1% ICU Level of Service C

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

50: NW 200th St & 3rd Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 38 Synchro 7 -  Report

David Evans and Associates, Inc. Page 52

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 3 4 80 14 29 3 209 109 8 114 3

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 3 4 87 15 32 3 227 118 9 124 3

Pedestrians 3 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 477 495 129 445 438 288 127 346

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 477 495 129 445 438 288 127 346

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 99 100 83 97 96 100 99

cM capacity (veh/h) 462 471 919 513 508 749 1459 1213

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 9 134 349 136

Volume Left 1 87 3 9

Volume Right 4 32 118 3

cSH 621 554 1459 1213

Volume to Capacity 0.01 0.24 0.00 0.01

Queue Length 95th (ft) 1 23 0 1

Control Delay (s) 10.9 13.6 0.1 0.6

Lane LOS B B A A

Approach Delay (s) 10.9 13.6 0.1 0.6

Approach LOS B B

Intersection Summary

Average Delay 3.2

Intersection Capacity Utilization 38.8% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

51: NW 200th St & Fremont Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 38 Synchro 7 -  Report

David Evans and Associates, Inc. Page 53

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 9 126 24 34 96 61 44 356 67 12 134 11

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 10 137 26 37 104 66 48 387 73 13 146 12

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 173 208 508 171

Volume Left (vph) 10 37 48 13

Volume Right (vph) 26 66 73 12

Hadj (s) -0.05 -0.12 -0.03 0.01

Departure Headway (s) 6.2 6.1 5.4 6.0

Degree Utilization, x 0.30 0.35 0.76 0.28

Capacity (veh/h) 495 526 647 528

Control Delay (s) 11.9 12.3 23.2 11.3

Approach Delay (s) 11.9 12.3 23.2 11.3

Approach LOS B B C B

Intersection Summary

Delay 17.3

HCM Level of Service C

Intersection Capacity Utilization 63.0% ICU Level of Service B

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

52: N 200th St & SR 99 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 38 Synchro 7 -  Report

David Evans and Associates, Inc. Page 54

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 122 125 26 158 141 129 33 1321 173 82 959 45

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 1.00 0.96 1.00 1.00 0.91

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.93 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1766 1742 1755 1655 1770 3421 1525 1770 3421 1448

Flt Permitted 0.22 1.00 0.46 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 408 1742 853 1655 1770 3421 1525 1770 3421 1448

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 133 136 28 172 153 140 36 1436 188 89 1042 49

RTOR Reduction (vph) 0 6 0 0 24 0 0 0 89 0 0 22

Lane Group Flow (vph) 133 158 0 172 269 0 36 1436 99 89 1042 27

Confl. Peds. (#/hr) 14 20 19 6 19 6 6 19

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 35.0 25.3 37.6 26.6 5.4 73.9 73.9 9.8 78.3 78.3

Effective Green, g (s) 35.0 25.3 37.6 26.6 5.4 73.9 73.9 9.8 78.3 78.3

Actuated g/C Ratio 0.25 0.18 0.27 0.19 0.04 0.53 0.53 0.07 0.56 0.56

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 3.5 3.0 3.5 2.0 4.0 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 196 315 300 314 68 1806 805 124 1913 810

v/s Ratio Prot c0.05 0.09 0.05 c0.16 0.02 c0.42 c0.05 c0.30

v/s Ratio Perm 0.12 0.11 0.07 0.02

v/c Ratio 0.68 0.50 0.57 0.86 0.53 0.80 0.12 0.72 0.54 0.03

Uniform Delay, d1 43.6 51.7 41.8 54.8 66.1 26.9 16.7 63.7 19.6 13.9

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99 0.66 0.49

Incremental Delay, d2 7.1 1.5 2.6 20.2 3.4 3.7 0.3 15.0 0.9 0.1

Delay (s) 50.7 53.2 44.5 75.1 69.5 30.6 17.0 78.1 13.8 6.9

Level of Service D D D E E C B E B A

Approach Delay (s) 52.1 63.8 29.9 18.4

Approach LOS D E C B

Intersection Summary

HCM Average Control Delay 32.3 HCM Level of Service C

HCM Volume to Capacity ratio 0.79

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 82.2% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

53: NW 195th St & 8th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 38 Synchro 7 -  Report

David Evans and Associates, Inc. Page 55

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 2 1 0 55 3 57 1 471 50 17 309 1

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 1 0 60 3 62 1 512 54 18 336 1

Pedestrians 4 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 980 946 336 919 919 545 337 570

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 980 946 336 919 919 545 337 570

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 99 100 100 76 99 88 100 98

cM capacity (veh/h) 197 256 706 246 265 535 1222 999

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 3 125 567 355

Volume Left 2 60 1 18

Volume Right 0 62 54 1

cSH 213 337 1222 999

Volume to Capacity 0.02 0.37 0.00 0.02

Queue Length 95th (ft) 1 42 0 1

Control Delay (s) 22.2 21.9 0.0 0.6

Lane LOS C C A A

Approach Delay (s) 22.2 21.9 0.0 0.6

Approach LOS C C

Intersection Summary

Average Delay 2.9

Intersection Capacity Utilization 43.8% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

54: NW 195th St & 3rd Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 38 Synchro 7 -  Report

David Evans and Associates, Inc. Page 56

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 23 40 10 44 69 37 15 265 29 9 157 35

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 25 43 11 48 75 40 16 288 32 10 171 38

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 79 163 336 218

Volume Left (vph) 25 48 16 10

Volume Right (vph) 11 40 32 38

Hadj (s) 0.01 -0.06 -0.01 -0.06

Departure Headway (s) 5.6 5.4 4.9 5.0

Degree Utilization, x 0.12 0.24 0.46 0.30

Capacity (veh/h) 563 605 707 676

Control Delay (s) 9.4 10.1 11.9 10.1

Approach Delay (s) 9.4 10.1 11.9 10.1

Approach LOS A B B B

Intersection Summary

Delay 10.8

HCM Level of Service B

Intersection Capacity Utilization 38.7% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

55: NW 195th St & Fremont Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 38 Synchro 7 -  Report

David Evans and Associates, Inc. Page 57

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 67 41 73 11 77 46 89 352 16 12 146 42

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 73 45 79 12 84 50 97 383 17 13 159 46

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 197 146 497 217

Volume Left (vph) 73 12 97 13

Volume Right (vph) 79 50 17 46

Hadj (s) -0.13 -0.16 0.05 -0.08

Departure Headway (s) 6.1 6.2 5.4 5.7

Degree Utilization, x 0.33 0.25 0.75 0.35

Capacity (veh/h) 513 507 643 561

Control Delay (s) 12.1 11.2 22.6 11.7

Approach Delay (s) 12.1 11.2 22.6 11.7

Approach LOS B B C B

Intersection Summary

Delay 16.8

HCM Level of Service C

Intersection Capacity Utilization 67.8% ICU Level of Service C

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

56: N 192nd St & SR 99 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 38 Synchro 7 -  Report

David Evans and Associates, Inc. Page 58

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 47 25 7 33 26 38 11 1488 28 31 978 18

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 12 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 1.00 0.94 1.00 1.00 0.92

Flpb, ped/bikes 0.99 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.91 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1754 1729 1749 1675 1770 3421 1494 1770 3421 1461

Flt Permitted 0.69 1.00 0.73 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1280 1729 1352 1675 1770 3421 1494 1770 3421 1461

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 51 27 8 36 28 41 12 1617 30 34 1063 20

RTOR Reduction (vph) 0 7 0 0 38 0 0 0 3 0 0 3

Lane Group Flow (vph) 51 28 0 36 31 0 12 1617 27 34 1063 17

Confl. Peds. (#/hr) 7 8 8 7 15 9 9 15

Turn Type Perm Perm Prot Perm Prot Perm

Protected Phases 4 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 8.8 8.8 8.8 8.8 2.4 112.6 112.6 3.6 113.8 113.8

Effective Green, g (s) 8.8 8.8 8.8 8.8 2.4 112.6 112.6 3.6 113.8 113.8

Actuated g/C Ratio 0.06 0.06 0.06 0.06 0.02 0.80 0.80 0.03 0.81 0.81

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 4.0 4.0 2.0 4.0 4.0

Lane Grp Cap (vph) 80 109 85 105 30 2751 1202 46 2781 1188

v/s Ratio Prot 0.02 0.02 0.01 c0.47 c0.02 0.31

v/s Ratio Perm c0.04 0.03 0.02 0.01

v/c Ratio 0.64 0.25 0.42 0.29 0.40 0.59 0.02 0.74 0.38 0.01

Uniform Delay, d1 64.0 62.5 63.2 62.6 68.1 5.1 2.7 67.7 3.6 2.5

Progression Factor 1.00 1.00 1.00 1.00 1.05 0.13 0.03 1.00 1.00 1.00

Incremental Delay, d2 11.6 0.4 1.2 0.6 1.3 0.4 0.0 41.1 0.4 0.0

Delay (s) 75.6 62.9 64.4 63.2 72.5 1.0 0.1 108.8 4.0 2.5

Level of Service E E E E E A A F A A

Approach Delay (s) 70.5 63.6 1.5 7.1

Approach LOS E E A A

Intersection Summary

HCM Average Control Delay 7.8 HCM Level of Service A

HCM Volume to Capacity ratio 0.60

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 61.8% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

57: N 185th St & Meridian Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 38 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 82 433 82 72 374 112 153 418 109 114 186 61

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 10 10 11 10 10 11 12 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 0.99 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.97 1.00 0.97 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1711 1655 1711 1655 1700 1788 1711 1767

Flt Permitted 0.23 1.00 0.22 1.00 0.44 1.00 0.09 1.00

Satd. Flow (perm) 418 1655 390 1655 779 1788 157 1767

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 89 471 89 78 407 122 166 454 118 124 202 66

RTOR Reduction (vph) 0 5 0 0 8 0 0 7 0 0 9 0

Lane Group Flow (vph) 89 555 0 78 521 0 166 565 0 124 259 0

Confl. Peds. (#/hr) 10 8 8 10 8 7 7 8

Confl. Bikes (#/hr) 2 2 5

Bus Blockages (#/hr) 0 4 0 0 0 0 0 0 0 0 0 0

Turn Type pm+pt pm+pt pm+pt pm+pt

Protected Phases 5 2 1 6 7 4 3 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 65.2 59.3 63.4 58.4 56.8 47.0 54.6 45.9

Effective Green, g (s) 65.2 59.3 63.4 58.4 56.8 47.0 54.6 45.9

Actuated g/C Ratio 0.47 0.42 0.45 0.42 0.41 0.34 0.39 0.33

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 249 701 224 690 381 600 158 579

v/s Ratio Prot c0.02 c0.34 0.01 0.32 0.03 c0.32 c0.05 0.15

v/s Ratio Perm 0.15 0.15 0.15 0.26

v/c Ratio 0.36 0.79 0.35 0.76 0.44 0.94 0.78 0.45

Uniform Delay, d1 24.6 35.0 25.6 34.7 28.1 45.2 33.9 37.1

Progression Factor 0.58 0.57 1.00 1.00 0.83 0.84 1.00 1.00

Incremental Delay, d2 0.3 8.8 0.3 7.6 0.1 10.8 20.6 0.2

Delay (s) 14.7 28.8 26.0 42.3 23.5 49.0 54.5 37.3

Level of Service B C C D C D D D

Approach Delay (s) 26.9 40.2 43.2 42.7

Approach LOS C D D D

Intersection Summary

HCM Average Control Delay 37.9 HCM Level of Service D

HCM Volume to Capacity ratio 0.77

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 83.8% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 0 0 0 111 1 115 0 366 226 58 242 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 0 0 121 1 125 0 398 246 63 263 0

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 0 247 643 326

Volume Left (vph) 0 121 0 63

Volume Right (vph) 0 125 246 0

Hadj (s) 0.00 -0.17 -0.20 0.07

Departure Headway (s) 7.1 6.2 5.1 5.7

Degree Utilization, x 0.00 0.42 0.90 0.52

Capacity (veh/h) 452 553 695 611

Control Delay (s) 10.1 13.6 36.5 14.7

Approach Delay (s) 0.0 13.6 36.5 14.7

Approach LOS A B E B

Intersection Summary

Delay 26.0

HCM Level of Service D

Intersection Capacity Utilization 72.6% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 47 31 0 3 28 61 1 3 4 69 11 19

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 51 34 0 3 30 66 1 3 4 75 12 21

Pedestrians 1 4 3 1

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 0 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1279

pX, platoon unblocked

vC, conflicting volume 98 37 237 243 41 217 210 66

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 98 37 237 243 41 217 210 66

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 97 100 100 99 100 89 98 98

cM capacity (veh/h) 1494 1570 670 633 1024 708 660 997

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 85 100 9 108

Volume Left 51 3 1 75

Volume Right 0 66 4 21

cSH 1494 1570 789 744

Volume to Capacity 0.03 0.00 0.01 0.14

Queue Length 95th (ft) 3 0 1 13

Control Delay (s) 4.6 0.3 9.6 10.7

Lane LOS A A A B

Approach Delay (s) 4.6 0.3 9.6 10.7

Approach LOS A B

Intersection Summary

Average Delay 5.5

Intersection Capacity Utilization 30.1% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBU NBL NBT NBR SBU SBL

Lane Configurations

Volume (vph) 24 5 59 25 15 20 26 35 1908 38 2 9

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 12 12 12 12 12

Total Lost time (s) 4.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 0.98 1.00 0.99 1.00 1.00 0.94 1.00

Flpb, ped/bikes 0.99 1.00 0.99 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.86 1.00 0.91 1.00 1.00 0.85 1.00

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Satd. Flow (prot) 1583 1364 1581 1462 1593 3185 1335 1593

Flt Permitted 0.73 1.00 0.68 1.00 0.95 1.00 1.00 0.95

Satd. Flow (perm) 1220 1364 1128 1462 1593 3185 1335 1593

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 26 5 64 27 16 22 28 38 2074 41 2 10

RTOR Reduction (vph) 0 61 0 0 21 0 0 0 0 6 0 0

Lane Group Flow (vph) 26 8 0 27 17 0 0 66 2074 35 0 12

Confl. Peds. (#/hr) 6 8 8 6 12 10 10

Turn Type pm+pt pm+pt Prot Prot Perm Prot Prot

Protected Phases 7 4 3 8 5 5 2 1 1

Permitted Phases 4 8 2

Actuated Green, G (s) 8.3 5.9 8.3 5.9 7.1 110.3 110.3 2.4

Effective Green, g (s) 8.3 5.9 8.3 5.9 7.1 110.3 110.3 2.4

Actuated g/C Ratio 0.06 0.04 0.06 0.04 0.05 0.79 0.79 0.02

Clearance Time (s) 4.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 2.0 3.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 79 57 75 62 81 2509 1052 27

v/s Ratio Prot 0.01 0.01 c0.01 0.01 c0.04 c0.65 0.01

v/s Ratio Perm 0.01 c0.02 0.03

v/c Ratio 0.33 0.14 0.36 0.27 0.81 0.83 0.03 0.44

Uniform Delay, d1 63.0 64.6 63.0 65.0 65.8 9.0 3.2 68.1

Progression Factor 1.00 1.00 1.00 1.00 1.03 0.61 0.91 1.31

Incremental Delay, d2 2.4 0.4 2.9 0.9 19.3 1.2 0.0 2.7

Delay (s) 65.4 65.0 66.0 65.8 87.2 6.7 3.0 91.7

Level of Service E E E E F A A F

Approach Delay (s) 65.1 65.9 9.1

Approach LOS E E A

Intersection Summary

HCM Average Control Delay 10.0 HCM Level of Service A

HCM Volume to Capacity ratio 0.80

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 78.6% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBT SBR

Lane Configurations

Volume (vph) 1358 21

Ideal Flow (vphpl) 1900 1900

Lane Width 12 12

Total Lost time (s) 5.0 5.0

Lane Util. Factor 0.95 1.00

Frpb, ped/bikes 1.00 0.93

Flpb, ped/bikes 1.00 1.00

Frt 1.00 0.85

Flt Protected 1.00 1.00

Satd. Flow (prot) 3185 1318

Flt Permitted 1.00 1.00

Satd. Flow (perm) 3185 1318

Peak-hour factor, PHF 0.92 0.92

Adj. Flow (vph) 1476 23

RTOR Reduction (vph) 0 6

Lane Group Flow (vph) 1476 17

Confl. Peds. (#/hr) 12

Turn Type Perm

Protected Phases 6

Permitted Phases 6

Actuated Green, G (s) 105.6 105.6

Effective Green, g (s) 105.6 105.6

Actuated g/C Ratio 0.75 0.75

Clearance Time (s) 5.0 5.0

Vehicle Extension (s) 2.0 2.0

Lane Grp Cap (vph) 2402 994

v/s Ratio Prot 0.46

v/s Ratio Perm 0.01

v/c Ratio 0.61 0.02

Uniform Delay, d1 7.9 4.3

Progression Factor 0.50 0.39

Incremental Delay, d2 0.8 0.0

Delay (s) 4.7 1.7

Level of Service A A

Approach Delay (s) 5.4

Approach LOS A

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 40 731 22 28 765 15 80 75 63 56 26 67

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 10 11 11 12 10 10 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.98

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 1.00 1.00 0.93 1.00 0.89

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1764 3375 1700 3410 1652 1604 1770 1636

Flt Permitted 0.32 1.00 0.33 1.00 0.69 1.00 0.64 1.00

Satd. Flow (perm) 596 3375 595 3410 1203 1604 1186 1636

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 43 795 24 30 832 16 87 82 68 61 28 73

RTOR Reduction (vph) 0 2 0 0 1 0 0 56 0 0 62 0

Lane Group Flow (vph) 43 817 0 30 847 0 87 94 0 61 39 0

Confl. Peds. (#/hr) 5 9 9 5 9 9

Bus Blockages (#/hr) 0 4 0 0 0 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 6 4 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 49.4 49.4 49.4 49.4 10.6 10.6 10.6 10.6

Effective Green, g (s) 49.4 49.4 49.4 49.4 10.6 10.6 10.6 10.6

Actuated g/C Ratio 0.71 0.71 0.71 0.71 0.15 0.15 0.15 0.15

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 421 2382 420 2406 182 243 180 248

v/s Ratio Prot 0.24 c0.25 0.06 0.02

v/s Ratio Perm 0.07 0.05 c0.07 0.05

v/c Ratio 0.10 0.34 0.07 0.35 0.48 0.39 0.34 0.16

Uniform Delay, d1 3.3 4.0 3.2 4.0 27.2 26.8 26.6 25.8

Progression Factor 0.97 1.03 0.83 1.14 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.5 0.4 0.1 0.2 2.0 1.0 1.1 0.3

Delay (s) 3.6 4.5 2.8 4.8 29.1 27.8 27.7 26.1

Level of Service A A A A C C C C

Approach Delay (s) 4.4 4.7 28.3 26.7

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 8.9 HCM Level of Service A

HCM Volume to Capacity ratio 0.37

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 56.6% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 10 391 15 57 432 14 81 6 99 22 0 19

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.95 1.00 1.00 1.00 0.97 0.98

Flpb, ped/bikes 0.95 1.00 1.00 0.99 1.00 0.98 1.00 0.99

Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85 0.94

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.96 1.00 0.97

Satd. Flow (prot) 1687 1801 1511 1746 1785 1687 1531 1663

Flt Permitted 0.47 1.00 1.00 0.50 1.00 0.75 1.00 0.79

Satd. Flow (perm) 833 1801 1511 923 1785 1331 1531 1341

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 11 425 16 62 470 15 88 7 108 24 0 21

RTOR Reduction (vph) 0 0 3 0 0 0 0 0 96 0 19 0

Lane Group Flow (vph) 11 425 13 62 485 0 0 95 12 0 26 0

Confl. Peds. (#/hr) 24 6 6 24 9 3 3 9

Turn Type Perm Perm Perm Perm Perm Perm

Protected Phases 2 6 4 8

Permitted Phases 2 2 6 4 4 8

Actuated Green, G (s) 115.0 115.0 115.0 115.0 115.0 15.0 15.0 15.0

Effective Green, g (s) 115.0 115.0 115.0 115.0 115.0 15.0 15.0 15.0

Actuated g/C Ratio 0.82 0.82 0.82 0.82 0.82 0.11 0.11 0.11

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 684 1479 1241 758 1466 143 164 144

v/s Ratio Prot 0.24 c0.27

v/s Ratio Perm 0.01 0.01 0.07 c0.07 0.01 0.02

v/c Ratio 0.02 0.29 0.01 0.08 0.33 0.66 0.07 0.18

Uniform Delay, d1 2.3 2.9 2.3 2.4 3.1 60.1 56.2 56.9

Progression Factor 0.08 0.46 0.00 0.58 0.89 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.4 0.0 0.2 0.5 8.7 0.1 0.2

Delay (s) 0.2 1.7 0.0 1.5 3.2 68.8 56.3 57.1

Level of Service A A A A A E E E

Approach Delay (s) 1.6 3.0 62.1 57.1

Approach LOS A A E E

Intersection Summary

HCM Average Control Delay 14.1 HCM Level of Service B

HCM Volume to Capacity ratio 0.37

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 50.8% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 63 768 31 23 995 86 46 34 30 76 11 83

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.5 4.5

Lane Util. Factor 1.00 0.95 1.00 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 0.97 1.00 0.92

Flpb, ped/bikes 1.00 1.00 0.99 1.00 0.94 1.00 0.96 1.00

Frt 1.00 0.99 1.00 0.99 1.00 0.93 1.00 0.87

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1590 3046 1581 4341 1493 1467 1529 1299

Flt Permitted 0.21 1.00 0.31 1.00 0.55 1.00 0.71 1.00

Satd. Flow (perm) 353 3046 519 4341 870 1467 1141 1299

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 68 835 34 25 1082 93 50 37 33 83 12 90

RTOR Reduction (vph) 0 1 0 0 4 0 0 28 0 0 80 0

Lane Group Flow (vph) 68 868 0 25 1171 0 50 42 0 83 22 0

Confl. Peds. (#/hr) 14 23 23 14 49 24 24 49

Turn Type pm+pt pm+pt Perm Perm

Protected Phases 5 2 1 6 4 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 111.9 106.3 108.1 104.4 15.0 15.0 15.5 15.5

Effective Green, g (s) 111.9 106.3 108.1 104.4 15.0 15.0 15.5 15.5

Actuated g/C Ratio 0.80 0.76 0.77 0.75 0.11 0.11 0.11 0.11

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.5 4.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 332 2313 429 3237 93 157 126 144

v/s Ratio Prot c0.01 c0.28 0.00 0.27 0.03 0.02

v/s Ratio Perm 0.16 0.04 0.06 c0.07

v/c Ratio 0.20 0.38 0.06 0.36 0.54 0.27 0.66 0.15

Uniform Delay, d1 3.2 5.7 3.8 6.2 59.2 57.5 59.7 56.3

Progression Factor 0.89 1.53 0.10 0.08 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.2 0.4 0.0 0.2 5.9 0.9 11.8 0.5

Delay (s) 3.1 9.0 0.4 0.7 65.1 58.4 71.5 56.8

Level of Service A A A A E E E E

Approach Delay (s) 8.6 0.7 61.2 63.4

Approach LOS A A E E

Intersection Summary

HCM Average Control Delay 11.4 HCM Level of Service B

HCM Volume to Capacity ratio 0.39

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 9.5

Intersection Capacity Utilization 61.3% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 0 0 0 23 31 0

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 0 0 25 34 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 59 34 34

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 59 34 34

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 100 100

cM capacity (veh/h) 948 1040 1578

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 0 25 34

Volume Left 0 0 0

Volume Right 0 0 0

cSH 1700 1700 1700

Volume to Capacity 0.00 0.01 0.02

Queue Length 95th (ft) 0 0 0

Control Delay (s) 0.0 0.0 0.0

Lane LOS A

Approach Delay (s) 0.0 0.0 0.0

Approach LOS A

Intersection Summary

Average Delay 0.0

Intersection Capacity Utilization 6.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 319 11 23 466 10 6

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 347 12 25 507 11 7

Pedestrians 2 2 5

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 364 916 360

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 364 916 360

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 98 96 99

cM capacity (veh/h) 1190 294 681

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 359 532 17

Volume Left 0 25 11

Volume Right 12 0 7

cSH 1700 1190 374

Volume to Capacity 0.21 0.02 0.05

Queue Length 95th (ft) 0 2 4

Control Delay (s) 0.0 0.6 15.1

Lane LOS A C

Approach Delay (s) 0.0 0.6 15.1

Approach LOS C

Intersection Summary

Average Delay 0.6

Intersection Capacity Utilization 53.9% ICU Level of Service A

Analysis Period (min) 15
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David Evans and Associates, Inc. Page 2

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 16 3 8 15 16 11

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 17 3 9 16 17 12

Pedestrians 1 1 1

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 66 19 26

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 66 19 26

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 98 100 99

cM capacity (veh/h) 928 1058 1587

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 21 25 29

Volume Left 17 0 17

Volume Right 3 16 0

cSH 946 1700 1587

Volume to Capacity 0.02 0.01 0.01

Queue Length 95th (ft) 2 0 1

Control Delay (s) 8.9 0.0 4.4

Lane LOS A A

Approach Delay (s) 8.9 0.0 4.4

Approach LOS A

Intersection Summary

Average Delay 4.2

Intersection Capacity Utilization 18.5% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

3: NW 196th St & 24th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 39 Synchro 7 -  Report

David Evans and Associates, Inc. Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 4 328 0 20 479 11 0 3 25 7 3 4

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 4 357 0 22 521 12 0 3 27 8 3 4

Pedestrians 1 1 4

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None TWLTL

Median storage veh) 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 537 357 936 945 358 969 939 532

vC1, stage 1 conf vol 365 365 574 574

vC2, stage 2 conf vol 571 580 395 365

vCu, unblocked vol 537 357 936 945 358 969 939 532

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s) 6.1 5.5 6.1 5.5

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 98 100 99 96 98 99 99

cM capacity (veh/h) 1028 1202 429 430 686 414 430 545

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total 361 22 533 30 15

Volume Left 4 22 0 0 8

Volume Right 0 0 12 27 4

cSH 1028 1202 1700 645 449

Volume to Capacity 0.00 0.02 0.31 0.05 0.03

Queue Length 95th (ft) 0 1 0 4 3

Control Delay (s) 0.1 8.0 0.0 10.9 13.3

Lane LOS A A B B

Approach Delay (s) 0.1 0.3 10.9 13.3

Approach LOS B B

Intersection Summary

Average Delay 0.8

Intersection Capacity Utilization 39.7% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

4: NW 196th St NW & 20th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 39 Synchro 7 -  Report

David Evans and Associates, Inc. Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 6 381 4 87 591 205 5 12 73 144 21 7

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 0.95 1.00 1.00

Frpb, ped/bikes 1.00 0.98 0.94 1.00

Flpb, ped/bikes 1.00 1.00 1.00 0.96

Frt 1.00 0.97 0.89 0.99

Flt Protected 1.00 1.00 1.00 0.96

Satd. Flow (prot) 3529 3335 1553 1708

Flt Permitted 1.00 1.00 0.98 0.63

Satd. Flow (perm) 3529 3335 1533 1127

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 7 414 4 95 642 223 5 13 79 157 23 8

RTOR Reduction (vph) 0 0 0 0 23 0 0 64 0 0 0 0

Lane Group Flow (vph) 0 425 0 0 937 0 0 33 0 0 188 0

Confl. Peds. (#/hr) 16 13 16 17 30 30

Turn Type Split Split Perm Perm

Protected Phases 2 2 6 6 8 4

Permitted Phases 8 4

Actuated Green, G (s) 50.9 46.8 27.3 27.3

Effective Green, g (s) 50.9 46.8 27.3 27.3

Actuated g/C Ratio 0.36 0.33 0.20 0.20

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1283 1115 299 220

v/s Ratio Prot c0.12 c0.28

v/s Ratio Perm 0.02 c0.17

v/c Ratio 0.33 0.84 0.11 0.85

Uniform Delay, d1 32.2 43.1 46.4 54.4

Progression Factor 1.00 0.97 1.00 1.00

Incremental Delay, d2 0.7 5.1 0.2 26.1

Delay (s) 32.9 47.1 46.5 80.5

Level of Service C D D F

Approach Delay (s) 32.9 47.1 46.5 80.5

Approach LOS C D D F

Intersection Summary

HCM Average Control Delay 47.2 HCM Level of Service D

HCM Volume to Capacity ratio 0.64

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 69.7% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

4: NW 196th St NW & 20th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 39 Synchro 7 -  Report

David Evans and Associates, Inc. Page 5

Movement NER2

Lane Configurations

Volume (vph) 0

Ideal Flow (vphpl) 1900

Total Lost time (s)

Lane Util. Factor

Frpb, ped/bikes

Flpb, ped/bikes

Frt

Flt Protected

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Peak-hour factor, PHF 0.92

Adj. Flow (vph) 0

RTOR Reduction (vph) 0

Lane Group Flow (vph) 0

Confl. Peds. (#/hr)

Turn Type Free

Protected Phases

Permitted Phases Free

Actuated Green, G (s)

Effective Green, g (s)

Actuated g/C Ratio

Clearance Time (s)

Vehicle Extension (s)

Lane Grp Cap (vph)

v/s Ratio Prot

v/s Ratio Perm

v/c Ratio

Uniform Delay, d1

Progression Factor

Incremental Delay, d2

Delay (s)

Level of Service

Approach Delay (s)

Approach LOS

Intersection Summary



HCM Signalized Intersection Capacity Analysis

5: NW 195th St & 15th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 39 Synchro 7 -  Report

David Evans and Associates, Inc. Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 35 592 0 0 848 82 0 0 0 66 0 48

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 0.95 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 0.99 0.94

Flt Protected 1.00 1.00 0.97

Satd. Flow (prot) 3529 3485 1708

Flt Permitted 1.00 1.00 0.82

Satd. Flow (perm) 3529 3485 1442

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 38 643 0 0 922 89 0 0 0 72 0 52

RTOR Reduction (vph) 0 0 0 0 4 0 0 0 0 0 20 0

Lane Group Flow (vph) 0 681 0 0 1007 0 0 0 0 0 104 0

Confl. Peds. (#/hr) 1 1

Turn Type Split Split Perm Perm

Protected Phases 2 2 6 6 8 4

Permitted Phases 8 4

Actuated Green, G (s) 33.1 76.6 15.3

Effective Green, g (s) 33.1 76.6 15.3

Actuated g/C Ratio 0.24 0.55 0.11

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0

Lane Grp Cap (vph) 834 1907 158

v/s Ratio Prot c0.19 c0.29

v/s Ratio Perm c0.07

v/c Ratio 0.82 0.53 0.66

Uniform Delay, d1 50.6 20.2 59.9

Progression Factor 0.46 0.31 1.00

Incremental Delay, d2 5.9 0.9 9.9

Delay (s) 29.0 7.2 69.8

Level of Service C A E

Approach Delay (s) 29.0 7.2 0.0 69.8

Approach LOS C A A E

Intersection Summary

HCM Average Control Delay 19.7 HCM Level of Service B

HCM Volume to Capacity ratio 0.62

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 57.5% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

6: N Richmond Beach Rd & 15th Drwy 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 39 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 2 596 59 24 864 5 76 1 29 4 0 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 0.95 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.99 1.00 0.96 0.97

Flt Protected 1.00 1.00 0.97 0.96

Satd. Flow (prot) 3478 3531 1724 1736

Flt Permitted 1.00 1.00 0.79 0.87

Satd. Flow (perm) 3478 3531 1402 1573

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 2 648 64 26 939 5 83 1 32 4 0 1

RTOR Reduction (vph) 0 6 0 0 0 0 0 11 0 0 1 0

Lane Group Flow (vph) 0 708 0 0 970 0 0 105 0 0 4 0

Confl. Peds. (#/hr) 6 6 6 6 3 3

Turn Type Split Split Perm Perm

Protected Phases 2 2 6 6 8 4

Permitted Phases 8 4

Actuated Green, G (s) 34.6 74.7 15.7 15.7

Effective Green, g (s) 34.6 74.7 15.7 15.7

Actuated g/C Ratio 0.25 0.53 0.11 0.11

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 860 1884 157 176

v/s Ratio Prot c0.20 c0.27

v/s Ratio Perm c0.08 0.00

v/c Ratio 0.82 0.51 0.67 0.02

Uniform Delay, d1 49.8 21.0 59.7 55.3

Progression Factor 0.09 1.66 1.00 1.00

Incremental Delay, d2 5.1 0.8 10.7 0.1

Delay (s) 9.6 35.7 70.4 55.4

Level of Service A D E E

Approach Delay (s) 9.6 35.7 70.4 55.4

Approach LOS A D E E

Intersection Summary

HCM Average Control Delay 27.6 HCM Level of Service C

HCM Volume to Capacity ratio 0.62

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 56.0% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

7: NW 190th St & N Richmond Beach Rd 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 39 Synchro 7 -  Report

David Evans and Associates, Inc. Page 8

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 0 62 932 7 0 677

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 67 1013 8 0 736

Pedestrians 2 1

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1289

pX, platoon unblocked 0.84 0.84 0.84

vC, conflicting volume 1387 513 1023

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1082 44 650

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 92 100

cM capacity (veh/h) 178 853 783

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2

Volume Total 67 675 345 368 368

Volume Left 0 0 0 0 0

Volume Right 67 0 8 0 0

cSH 853 1700 1700 1700 1700

Volume to Capacity 0.08 0.40 0.20 0.22 0.22

Queue Length 95th (ft) 6 0 0 0 0

Control Delay (s) 9.6 0.0 0.0 0.0 0.0

Lane LOS A

Approach Delay (s) 9.6 0.0 0.0

Approach LOS A

Intersection Summary

Average Delay 0.4

Intersection Capacity Utilization 36.9% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

8: N Richmond Beach Rd & 8th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 39 Synchro 7 -  Report
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Movement EBL EBT EBR EBR2 WBL2 WBL WBT WBR NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 76 531 24 1 30 54 786 211 6 89 180 20

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 12 12 12 11 11 10 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.97 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1706 3508 1711 3158 1711 1771

Flt Permitted 0.22 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 390 3508 1711 3158 1711 1771

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 83 577 26 1 33 59 854 229 7 97 196 22

RTOR Reduction (vph) 0 0 0 0 0 0 17 0 0 0 3 0

Lane Group Flow (vph) 83 604 0 0 0 92 1066 0 0 104 215 0

Confl. Peds. (#/hr) 4 6 2 6 2 2 2

Confl. Bikes (#/hr) 3 2

Bus Blockages (#/hr) 0 0 0 0 0 0 4 0 0 0 0 0

Turn Type Perm Prot Prot Split Split

Protected Phases 2 1 1 6 4 4 4

Permitted Phases 2

Actuated Green, G (s) 57.9 57.9 10.6 73.5 20.8 20.8

Effective Green, g (s) 57.9 57.9 10.6 73.5 20.8 20.8

Actuated g/C Ratio 0.41 0.41 0.08 0.52 0.15 0.15

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.5 2.0 2.0 2.5 2.5

Lane Grp Cap (vph) 161 1451 130 1658 254 263

v/s Ratio Prot 0.17 0.05 c0.34 0.06 c0.12

v/s Ratio Perm 0.21

v/c Ratio 0.52 0.42 0.71 0.64 0.41 0.82

Uniform Delay, d1 30.6 29.1 63.2 23.8 54.0 57.8

Progression Factor 0.30 0.23 1.20 0.26 1.00 1.00

Incremental Delay, d2 9.1 0.7 7.3 1.0 0.8 17.3

Delay (s) 18.4 7.3 83.4 7.1 54.8 75.1

Level of Service B A F A D E

Approach Delay (s) 8.6 13.1 68.6

Approach LOS A B E

Intersection Summary

HCM Average Control Delay 27.0 HCM Level of Service C

HCM Volume to Capacity ratio 0.69

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 75.6% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
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David Evans and Associates, Inc. Page 10

Movement SBL SBT SBR SBR2 NEL2 NEL NER NER2

Lane Configurations

Volume (vph) 100 74 20 64 2 26 22 9

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.98 0.95

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 0.92 0.93

Flt Protected 0.95 1.00 0.98

Satd. Flow (prot) 1711 1614 1604

Flt Permitted 0.95 1.00 0.98

Satd. Flow (perm) 1711 1614 1604

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 109 80 22 70 2 28 24 10

RTOR Reduction (vph) 0 18 0 0 0 0 0 0

Lane Group Flow (vph) 109 154 0 0 0 64 0 0

Confl. Peds. (#/hr) 4 2 2 2 4 4 6

Confl. Bikes (#/hr) 3 3

Bus Blockages (#/hr) 0 2 0 0 0 0 0 0

Turn Type Split Split

Protected Phases 7 7 3 3

Permitted Phases

Actuated Green, G (s) 16.6 16.6 9.1

Effective Green, g (s) 16.6 16.6 9.1

Actuated g/C Ratio 0.12 0.12 0.06

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0

Lane Grp Cap (vph) 203 191 104

v/s Ratio Prot 0.06 c0.10 c0.04

v/s Ratio Perm

v/c Ratio 0.54 0.81 0.62

Uniform Delay, d1 58.1 60.1 63.7

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 1.4 20.5 7.4

Delay (s) 59.5 80.7 71.1

Level of Service E F E

Approach Delay (s) 72.4 71.1

Approach LOS E E

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 86 626 24 32 1063 155 39 37 27 64 31 77

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 11 11 10 10 11 10 10 10

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 0.98

Flpb, ped/bikes 1.00 1.00 0.99 1.00 0.99 1.00

Frt 1.00 0.98 1.00 0.94 1.00 0.89

Flt Protected 0.99 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 3355 3303 1629 1614 1636 1520

Flt Permitted 0.99 1.00 0.51 1.00 0.71 1.00

Satd. Flow (perm) 3355 3303 877 1614 1226 1520

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 93 680 26 35 1155 168 42 40 29 70 34 84

RTOR Reduction (vph) 0 1 0 0 8 0 0 19 0 0 0 0

Lane Group Flow (vph) 0 798 0 0 1350 0 42 50 0 70 118 0

Confl. Peds. (#/hr) 8 2 2 8 7 4 4 7

Confl. Bikes (#/hr) 2

Bus Blockages (#/hr) 0 4 0 0 4 0 0 0 0 0 0 0

Turn Type Split Split Perm Perm

Protected Phases 2 2 6 6 4 4

Permitted Phases 4 4

Actuated Green, G (s) 47.4 62.5 15.1 15.1 15.1 15.1

Effective Green, g (s) 47.4 62.5 15.1 15.1 15.1 15.1

Actuated g/C Ratio 0.34 0.45 0.11 0.11 0.11 0.11

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1136 1475 95 174 132 164

v/s Ratio Prot c0.24 c0.41 0.03 c0.08

v/s Ratio Perm 0.05 0.06

v/c Ratio 0.70 0.92 0.44 0.29 0.53 0.72

Uniform Delay, d1 40.2 36.3 58.5 57.5 59.1 60.4

Progression Factor 0.50 0.72 1.00 1.00 1.00 1.00

Incremental Delay, d2 3.4 8.2 3.3 0.9 4.0 14.0

Delay (s) 23.4 34.5 61.8 58.4 63.1 74.4

Level of Service C C E E E E

Approach Delay (s) 23.4 34.5 59.7 70.2

Approach LOS C C E E

Intersection Summary

HCM Average Control Delay 34.8 HCM Level of Service C

HCM Volume to Capacity ratio 0.81

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 79.3% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 557 162 100 938 326 94

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 11 11 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 1.00 0.95 0.97

Frpb, ped/bikes 0.99 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.97 1.00 1.00 0.97

Flt Protected 1.00 0.95 1.00 0.96

Satd. Flow (prot) 3281 1770 3421 3342

Flt Permitted 1.00 0.95 1.00 0.96

Satd. Flow (perm) 3281 1770 3421 3342

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 605 176 109 1020 354 102

RTOR Reduction (vph) 30 0 0 0 45 0

Lane Group Flow (vph) 751 0 109 1020 411 0

Confl. Peds. (#/hr) 6 6

Confl. Bikes (#/hr) 1 3

Turn Type Prot

Protected Phases 2 1 6 4

Permitted Phases

Actuated Green, G (s) 34.5 7.6 47.1 12.9

Effective Green, g (s) 34.5 7.6 47.1 12.9

Actuated g/C Ratio 0.49 0.11 0.67 0.18

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1617 192 2302 616

v/s Ratio Prot 0.23 0.06 c0.30 c0.12

v/s Ratio Perm

v/c Ratio 0.46 0.57 0.44 0.67

Uniform Delay, d1 11.7 29.6 5.3 26.6

Progression Factor 0.96 0.87 1.15 1.00

Incremental Delay, d2 0.7 2.0 0.5 2.1

Delay (s) 11.9 27.6 6.7 28.7

Level of Service B C A C

Approach Delay (s) 11.9 8.7 28.7

Approach LOS B A C

Intersection Summary

HCM Average Control Delay 13.6 HCM Level of Service B

HCM Volume to Capacity ratio 0.49

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 51.0% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

11: N Richmond Beach Rd & Fremont Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 39 Synchro 7 -  Report

David Evans and Associates, Inc. Page 13

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 45 567 52 19 770 40 221 232 41 77 102 37

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 12 11 11 11 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 1.00 0.98 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1711 3367 1770 3364 1711 1756 1711 1729

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1711 3367 1770 3364 1711 1756 1711 1729

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 49 616 57 21 837 43 240 252 45 84 111 40

RTOR Reduction (vph) 0 4 0 0 2 0 0 5 0 0 0 0

Lane Group Flow (vph) 49 669 0 21 878 0 240 292 0 84 151 0

Confl. Peds. (#/hr) 2 4 4 2 1 1

Confl. Bikes (#/hr) 3 1

Bus Blockages (#/hr) 0 0 0 0 4 0 0 0 0 0 0 0

Turn Type Prot Prot Split Split

Protected Phases 1 6 5 2 3 3 4 4

Permitted Phases

Actuated Green, G (s) 6.9 72.2 3.6 68.9 27.6 27.6 16.6 16.6

Effective Green, g (s) 6.9 72.2 3.6 68.9 27.6 27.6 16.6 16.6

Actuated g/C Ratio 0.05 0.52 0.03 0.49 0.20 0.20 0.12 0.12

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.0 2.5 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 84 1736 46 1656 337 346 203 205

v/s Ratio Prot c0.03 c0.20 0.01 c0.26 0.14 c0.17 0.05 c0.09

v/s Ratio Perm

v/c Ratio 0.58 0.39 0.46 0.53 0.71 0.84 0.41 0.74

Uniform Delay, d1 65.1 20.5 67.2 24.4 52.5 54.1 57.2 59.6

Progression Factor 0.92 1.17 1.02 0.53 1.19 1.19 1.00 1.00

Incremental Delay, d2 7.5 0.6 5.0 1.2 5.7 15.9 0.5 11.2

Delay (s) 67.2 24.5 73.2 14.2 68.1 80.2 57.7 70.8

Level of Service E C E B E F E E

Approach Delay (s) 27.4 15.6 74.8 66.1

Approach LOS C B E E

Intersection Summary

HCM Average Control Delay 37.4 HCM Level of Service D

HCM Volume to Capacity ratio 0.66

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 25.0

Intersection Capacity Utilization 63.3% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

12: 244th St SW & 100th Ave W 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 39 Synchro 7 -  Report

David Evans and Associates, Inc. Page 14

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 11 2 0 102 4 16 1 388 75 18 174 2

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 12 2 0 111 4 17 1 422 82 20 189 2

Pedestrians 2 1 1 1

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 0 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 717 738 193 697 698 464 193 504

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 717 738 193 697 698 464 193 504

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 96 99 100 68 99 97 100 98

cM capacity (veh/h) 325 338 846 347 356 597 1378 1059

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 14 133 504 211

Volume Left 12 111 1 20

Volume Right 0 17 82 2

cSH 327 368 1378 1059

Volume to Capacity 0.04 0.36 0.00 0.02

Queue Length 95th (ft) 3 40 0 1

Control Delay (s) 16.5 20.2 0.0 0.9

Lane LOS C C A A

Approach Delay (s) 16.5 20.2 0.0 0.9

Approach LOS C C

Intersection Summary

Average Delay 3.6

Intersection Capacity Utilization 39.3% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

13: 244th St SW & Firdale Ave 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 39 Synchro 7 -  Report

David Evans and Associates, Inc. Page 15

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 5 65 134 460 345 7

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 5 71 146 500 375 8

Pedestrians 2 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1174 381 385

vC1, stage 1 conf vol 381

vC2, stage 2 conf vol 793

vCu, unblocked vol 1174 381 385

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s) 5.4

tF (s) 3.5 3.3 2.2

p0 queue free % 98 89 88

cM capacity (veh/h) 359 665 1172

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 76 646 383

Volume Left 5 146 0

Volume Right 71 0 8

cSH 627 1172 1700

Volume to Capacity 0.12 0.12 0.23

Queue Length 95th (ft) 10 11 0

Control Delay (s) 11.5 3.1 0.0

Lane LOS B A

Approach Delay (s) 11.5 3.1 0.0

Approach LOS B

Intersection Summary

Average Delay 2.6

Intersection Capacity Utilization 64.5% ICU Level of Service C

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

14: 244th St SW & 3rd Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 39 Synchro 7 -  Report

David Evans and Associates, Inc. Page 16

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 2 335 71 77 409 37 163 17 34 15 3 6

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 364 77 84 445 40 177 18 37 16 3 7

Pedestrians 1 1 2

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 487 442 1028 1062 405 1050 1081 467

vC1, stage 1 conf vol 408 408 634 634

vC2, stage 2 conf vol 620 654 416 447

vCu, unblocked vol 487 442 1028 1062 405 1050 1081 467

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s) 6.1 5.5 6.1 5.5

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 93 54 95 94 95 99 99

cM capacity (veh/h) 1074 1117 382 379 645 351 364 595

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 2 441 84 485 233 26

Volume Left 2 0 84 0 177 16

Volume Right 0 77 0 40 37 7

cSH 1074 1700 1117 1700 408 393

Volume to Capacity 0.00 0.26 0.07 0.29 0.57 0.07

Queue Length 95th (ft) 0 0 6 0 86 5

Control Delay (s) 8.4 0.0 8.5 0.0 24.9 14.8

Lane LOS A A C B

Approach Delay (s) 0.0 1.2 24.9 14.8

Approach LOS C B

Intersection Summary

Average Delay 5.4

Intersection Capacity Utilization 52.5% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

15: 244th St SW & Fremont Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 39 Synchro 7 -  Report

David Evans and Associates, Inc. Page 17

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 371 49 128 539 119 316

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 403 53 139 586 129 343

Pedestrians 2 6

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 1

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 1257

pX, platoon unblocked 0.85

vC, conflicting volume 463 1302 436

vC1, stage 1 conf vol 436

vC2, stage 2 conf vol 866

vCu, unblocked vol 463 1268 436

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s) 5.4

tF (s) 2.2 3.5 3.3

p0 queue free % 87 59 44

cM capacity (veh/h) 1093 315 617

Direction, Lane # EB 1 WB 1 WB 2 NB 1

Volume Total 457 139 586 473

Volume Left 0 139 0 129

Volume Right 53 0 0 343

cSH 1700 1093 1700 489

Volume to Capacity 0.27 0.13 0.34 0.97

Queue Length 95th (ft) 0 11 0 309

Control Delay (s) 0.0 8.8 0.0 62.0

Lane LOS A F

Approach Delay (s) 0.0 1.7 62.0

Approach LOS F

Intersection Summary

Average Delay 18.5

Intersection Capacity Utilization 65.7% ICU Level of Service C

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

16: N 175th St & 6th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 39 Synchro 7 -  Report

David Evans and Associates, Inc. Page 18

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 8 31 53 253 80 12

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 9 34 58 275 87 13

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 334 247 196

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 334 247 196

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 99 88 98

cM capacity (veh/h) 1225 735 844

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 42 333 100

Volume Left 9 0 87

Volume Right 0 275 13

cSH 1225 1700 748

Volume to Capacity 0.01 0.20 0.13

Queue Length 95th (ft) 1 0 12

Control Delay (s) 1.7 0.0 10.6

Lane LOS A B

Approach Delay (s) 1.7 0.0 10.6

Approach LOS B

Intersection Summary

Average Delay 2.4

Intersection Capacity Utilization 30.3% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

17: St Luke Pl N & Dayton Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 39 Synchro 7 -  Report

David Evans and Associates, Inc. Page 19

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 27 37 89 381 215 20

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 29 40 97 414 234 22

Pedestrians 4

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 856 245 234

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 856 245 234

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 90 95 93

cM capacity (veh/h) 303 794 1334

Direction, Lane # EB 1 EB 2 NB 1 SB 1

Volume Total 29 40 511 255

Volume Left 29 0 97 0

Volume Right 0 40 0 22

cSH 303 794 1334 1700

Volume to Capacity 0.10 0.05 0.07 0.15

Queue Length 95th (ft) 8 4 6 0

Control Delay (s) 18.1 9.8 2.1 0.0

Lane LOS C A A

Approach Delay (s) 13.3 2.1 0.0

Approach LOS B

Intersection Summary

Average Delay 2.4

Intersection Capacity Utilization 50.8% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

18: N 175th St & Fremont Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 39 Synchro 7 -  Report

David Evans and Associates, Inc. Page 20

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 1 0 159 2 215 0 267 142 55 132 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 11 12 12 12 12 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 0.98 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 0.85 1.00

Flt Protected 1.00 0.95 1.00 1.00 1.00 0.99

Satd. Flow (prot) 1863 1707 1544 1863 1549 1831

Flt Permitted 1.00 0.76 1.00 1.00 1.00 0.60

Satd. Flow (perm) 1863 1361 1544 1863 1549 1116

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 1 0 173 2 234 0 290 154 60 143 1

RTOR Reduction (vph) 0 0 0 0 87 0 0 0 119 0 0 0

Lane Group Flow (vph) 0 1 0 173 149 0 0 290 35 0 204 0

Confl. Peds. (#/hr) 3 1 1 3 6 7 7 6

Confl. Bikes (#/hr) 1 1

Turn Type Perm Perm Perm Perm Perm

Protected Phases 2 2 5 5

Permitted Phases 2 2 5 5 5

Actuated Green, G (s) 44.1 44.1 44.1 15.9 15.9 15.9

Effective Green, g (s) 44.1 44.1 44.1 15.9 15.9 15.9

Actuated g/C Ratio 0.63 0.63 0.63 0.23 0.23 0.23

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1174 857 973 423 352 253

v/s Ratio Prot 0.00 0.10 0.16

v/s Ratio Perm c0.13 0.02 c0.18

v/c Ratio 0.00 0.20 0.15 0.69 0.10 0.81

Uniform Delay, d1 4.8 5.5 5.3 24.8 21.4 25.6

Progression Factor 1.00 0.41 1.09 1.00 1.00 1.22

Incremental Delay, d2 0.0 0.5 0.3 3.7 0.0 14.9

Delay (s) 4.8 2.8 6.1 28.4 21.4 46.3

Level of Service A A A C C D

Approach Delay (s) 4.8 4.7 26.0 46.3

Approach LOS A A C D

Intersection Summary

HCM Average Control Delay 21.6 HCM Level of Service C

HCM Volume to Capacity ratio 0.36

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 52.7% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

19: N 175th St & Meridian Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 39 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 66 764 59 153 987 314 85 329 229 159 202 28

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 11 12 11 12 11 10 11 12 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 0.91 0.91

Frpb, ped/bikes 1.00 1.00 1.00 0.98 1.00 1.00 0.96 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.96 1.00 1.00 0.85 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 0.99

Satd. Flow (prot) 1770 3375 1770 3230 1711 1739 1473 1610 3198

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 0.99

Satd. Flow (perm) 1770 3375 1770 3230 1711 1739 1473 1610 3198

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 72 830 64 166 1073 341 92 358 249 173 220 30

RTOR Reduction (vph) 0 3 0 0 20 0 0 0 161 0 6 0

Lane Group Flow (vph) 72 891 0 166 1394 0 92 358 88 138 279 0

Confl. Peds. (#/hr) 21 14 14 21 6 13 13 6

Turn Type Prot Prot Split Perm Split

Protected Phases 5 2 1 6 4 4 3 3

Permitted Phases 4

Actuated Green, G (s) 7.0 58.4 15.6 67.0 29.0 29.0 29.0 17.0 17.0

Effective Green, g (s) 7.0 58.4 15.6 67.0 29.0 29.0 29.0 17.0 17.0

Actuated g/C Ratio 0.05 0.42 0.11 0.48 0.21 0.21 0.21 0.12 0.12

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 89 1408 197 1546 354 360 305 196 388

v/s Ratio Prot 0.04 c0.26 0.09 c0.43 0.05 c0.21 0.09 c0.09

v/s Ratio Perm 0.06

v/c Ratio 0.81 0.63 0.84 0.90 0.26 0.99 0.29 0.70 0.72

Uniform Delay, d1 65.8 32.3 61.0 33.5 46.5 55.4 46.8 59.1 59.2

Progression Factor 0.70 0.50 1.03 0.49 1.00 1.00 1.00 0.97 0.97

Incremental Delay, d2 36.8 2.1 3.0 0.9 0.1 45.6 0.2 8.3 4.8

Delay (s) 82.7 18.4 66.0 17.2 46.7 101.1 47.0 65.5 62.0

Level of Service F B E B D F D E E

Approach Delay (s) 23.2 22.3 74.6 63.1

Approach LOS C C E E

Intersection Summary

HCM Average Control Delay 37.2 HCM Level of Service D

HCM Volume to Capacity ratio 0.86

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 85.6% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

20: Carlyle Hall Rd & Dayton Ave N 3/29/2016
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 57 30 18 14 29 11 26 497 6 7 260 21

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 62 33 20 15 32 12 28 540 7 8 283 23

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 114 59 575 313

Volume Left (vph) 62 15 28 8

Volume Right (vph) 20 12 7 23

Hadj (s) 0.04 -0.04 0.04 0.00

Departure Headway (s) 6.3 6.4 4.9 5.2

Degree Utilization, x 0.20 0.10 0.79 0.46

Capacity (veh/h) 518 498 713 656

Control Delay (s) 10.8 10.1 23.9 12.5

Approach Delay (s) 10.8 10.1 23.9 12.5

Approach LOS B B C B

Intersection Summary

Delay 18.4

HCM Level of Service C

Intersection Capacity Utilization 57.0% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

21: N Innis Arden Wy & Greenwood Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 39 Synchro 7 -  Report
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 37 208 279 279 96 25

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 40 226 303 303 104 27

Pedestrians 1 12

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1041 119 133

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1041 119 133

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 80 76 79

cM capacity (veh/h) 199 932 1451

Direction, Lane # EB 1 EB 2 NB 1 SB 1

Volume Total 40 226 607 132

Volume Left 40 0 303 0

Volume Right 0 226 0 27

cSH 199 932 1451 1700

Volume to Capacity 0.20 0.24 0.21 0.08

Queue Length 95th (ft) 18 24 20 0

Control Delay (s) 27.6 10.1 5.1 0.0

Lane LOS D B A

Approach Delay (s) 12.7 5.1 0.0

Approach LOS B

Intersection Summary

Average Delay 6.5

Intersection Capacity Utilization 50.3% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 25 36 3 22 38 171 8 362 33 156 145 17

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 27 39 3 24 41 186 9 393 36 170 158 18

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 70 65 186 438 346

Volume Left (vph) 27 24 0 9 170

Volume Right (vph) 3 0 186 36 18

Hadj (s) 0.08 0.22 -0.67 -0.01 0.10

Departure Headway (s) 6.9 7.0 6.1 5.5 5.7

Degree Utilization, x 0.13 0.13 0.32 0.66 0.55

Capacity (veh/h) 428 464 531 632 601

Control Delay (s) 10.9 9.8 10.7 18.6 15.4

Approach Delay (s) 10.9 10.5 18.6 15.4

Approach LOS B B C C

Intersection Summary

Delay 15.3

HCM Level of Service C

Intersection Capacity Utilization 59.4% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 22 165 2 23 146 63 9 483 54 54 245 17

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 11 11 11 12 11 11 12 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.98 1.00 1.00

Flpb, ped/bikes 0.99 1.00 0.97 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.96 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1755 1858 1653 1703 1767 1801 1507 1768 1781

Flt Permitted 0.47 1.00 0.58 1.00 0.59 1.00 1.00 0.42 1.00

Satd. Flow (perm) 867 1858 1006 1703 1089 1801 1507 787 1781

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 24 179 2 25 159 68 10 525 59 59 266 18

RTOR Reduction (vph) 0 1 0 0 25 0 0 0 20 0 3 0

Lane Group Flow (vph) 24 180 0 25 202 0 10 525 39 59 281 0

Confl. Peds. (#/hr) 6 22 22 6 1 2 2 1

Confl. Bikes (#/hr) 2 2

Turn Type Perm Perm Perm Perm Perm

Protected Phases 4 4 2 2

Permitted Phases 4 4 2 2 2

Actuated Green, G (s) 13.3 13.3 13.3 13.3 46.7 46.7 46.7 46.7 46.7

Effective Green, g (s) 13.3 13.3 13.3 13.3 46.7 46.7 46.7 46.7 46.7

Actuated g/C Ratio 0.19 0.19 0.19 0.19 0.67 0.67 0.67 0.67 0.67

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 165 353 191 324 727 1202 1005 525 1188

v/s Ratio Prot 0.10 c0.12 c0.29 0.16

v/s Ratio Perm 0.03 0.02 0.01 0.03 0.07

v/c Ratio 0.15 0.51 0.13 0.62 0.01 0.44 0.04 0.11 0.24

Uniform Delay, d1 23.6 25.4 23.5 26.0 3.9 5.5 4.0 4.2 4.6

Progression Factor 1.00 1.00 1.32 1.44 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.5 0.1 2.5 0.0 1.2 0.1 0.4 0.5

Delay (s) 23.8 25.9 31.2 39.9 3.9 6.6 4.1 4.6 5.1

Level of Service C C C D A A A A A

Approach Delay (s) 25.7 39.1 6.3 5.0

Approach LOS C D A A

Intersection Summary

HCM Average Control Delay 14.8 HCM Level of Service B

HCM Volume to Capacity ratio 0.48

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 61.2% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 1 238 35 157 185 36 41 17 668 25 306 71

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00 1.00 0.95 0.95 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.86 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 1676 1400 1513 1586 1393 1589 1365 1354 1593 3185 1392

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.53 1.00 1.00 0.43 1.00 1.00

Satd. Flow (perm) 1593 1676 1400 1513 1586 1393 895 1365 1354 725 3185 1392

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 1 259 38 171 201 39 45 18 726 27 333 77

RTOR Reduction (vph) 0 0 14 0 0 0 0 168 175 0 0 36

Lane Group Flow (vph) 1 259 24 154 218 39 45 206 195 27 333 41

Confl. Peds. (#/hr) 5 3 3 5 1 1

Turn Type Split Perm Split Free Perm Prot Perm Perm

Protected Phases 8 8 7 7 2 2 6

Permitted Phases 8 Free 2 6 6

Actuated Green, G (s) 27.5 27.5 27.5 23.7 23.7 140.0 73.8 73.8 73.8 73.8 73.8 73.8

Effective Green, g (s) 27.5 27.5 27.5 23.7 23.7 140.0 73.8 73.8 73.8 73.8 73.8 73.8

Actuated g/C Ratio 0.20 0.20 0.20 0.17 0.17 1.00 0.53 0.53 0.53 0.53 0.53 0.53

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.5 3.5 3.5 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 313 329 275 256 268 1393 472 720 714 382 1679 734

v/s Ratio Prot 0.00 c0.15 0.10 c0.14 c0.15 0.14 0.10

v/s Ratio Perm 0.02 0.03 0.05 0.04 0.03

v/c Ratio 0.00 0.79 0.09 0.60 0.81 0.03 0.10 0.29 0.27 0.07 0.20 0.06

Uniform Delay, d1 45.2 53.5 46.0 53.8 56.0 0.0 16.5 18.4 18.3 16.3 17.5 16.1

Progression Factor 1.00 1.00 1.00 0.37 0.39 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 12.1 0.2 2.4 14.6 0.0 0.4 1.0 0.9 0.4 0.3 0.1

Delay (s) 45.2 65.5 46.1 22.5 36.2 0.0 16.9 19.4 19.2 16.6 17.7 16.3

Level of Service D E D C D A B B B B B B

Approach Delay (s) 63.0 27.6 19.2 17.4

Approach LOS E C B B

Intersection Summary

HCM Average Control Delay 27.3 HCM Level of Service C

HCM Volume to Capacity ratio 0.50

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 64.2% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 363 130 5 235 100 92 6 1020 205 133 635 206

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.98 1.00 0.99 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.97 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1769 1850 1743 1863 1556 1769 3425 1770 3385

Flt Permitted 0.36 1.00 0.66 1.00 1.00 0.28 1.00 0.08 1.00

Satd. Flow (perm) 663 1850 1218 1863 1556 520 3425 151 3385

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 395 141 5 255 109 100 7 1109 223 145 690 224

RTOR Reduction (vph) 0 1 0 0 0 91 0 11 0 0 20 0

Lane Group Flow (vph) 395 145 0 255 109 9 7 1321 0 145 894 0

Confl. Peds. (#/hr) 1 11 11 1 2 12 12 2

Confl. Bikes (#/hr) 2 1 1

Turn Type pm+pt pm+pt Perm pm+pt pm+pt

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 8 2 6

Actuated Green, G (s) 46.9 23.1 32.8 13.0 13.0 70.7 69.9 85.1 80.3

Effective Green, g (s) 46.9 23.1 32.8 13.0 13.0 70.7 69.9 85.1 80.3

Actuated g/C Ratio 0.33 0.17 0.23 0.09 0.09 0.51 0.50 0.61 0.57

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 458 305 360 173 144 270 1710 221 1942

v/s Ratio Prot c0.18 0.08 0.10 0.06 0.00 c0.39 c0.05 0.26

v/s Ratio Perm c0.10 0.07 0.01 0.01 0.35

v/c Ratio 0.86 0.48 0.71 0.63 0.06 0.03 0.77 0.66 0.46

Uniform Delay, d1 40.2 53.0 48.1 61.2 58.0 17.4 28.6 23.2 17.3

Progression Factor 1.00 1.00 0.31 0.49 1.22 1.00 1.00 1.00 1.00

Incremental Delay, d2 15.3 1.2 4.7 5.5 0.1 0.0 3.5 6.8 0.8

Delay (s) 55.5 54.1 19.6 35.6 70.9 17.5 32.0 30.1 18.1

Level of Service E D B D E B C C B

Approach Delay (s) 55.2 34.4 32.0 19.7

Approach LOS E C C B

Intersection Summary

HCM Average Control Delay 32.2 HCM Level of Service C

HCM Volume to Capacity ratio 0.79

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 81.3% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 363 823 112 5 775 303 341 499 500 27 40 90

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.1 5.5 5.5 5.5 5.1 5.1 5.5 5.1 5.1 5.5

Lane Util. Factor 1.00 0.95 1.00 0.95 0.91 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.96 0.99 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 0.96 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 1.00 0.95 0.99 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3539 1520 3371 1610 3370 1583 1770 1863 1583

Flt Permitted 0.08 1.00 1.00 0.95 0.95 0.99 1.00 0.95 1.00 1.00

Satd. Flow (perm) 142 3539 1520 3207 1610 3370 1583 1770 1863 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 395 895 122 5 842 329 371 542 543 29 43 98

RTOR Reduction (vph) 0 0 33 0 30 0 0 0 195 0 0 58

Lane Group Flow (vph) 395 895 89 0 1146 0 297 616 348 29 43 40

Confl. Peds. (#/hr) 6 8 8 6

Confl. Bikes (#/hr) 1

Turn Type pm+pt Perm Perm Split custom Split custom

Protected Phases 5 2 6 4 4 3 3

Permitted Phases 2 2 6 2 6

Actuated Green, G (s) 84.3 84.3 84.3 53.9 27.9 27.9 84.3 3.7 3.7 53.9

Effective Green, g (s) 84.3 84.3 84.3 53.9 27.9 27.9 84.3 3.7 3.7 53.9

Actuated g/C Ratio 0.64 0.64 0.64 0.41 0.21 0.21 0.64 0.03 0.03 0.41

Clearance Time (s) 5.1 5.5 5.5 5.5 5.1 5.1 5.5 5.1 5.1 5.5

Vehicle Extension (s) 3.0 3.5 3.5 3.5 3.0 3.0 3.5 3.0 3.0 3.5

Lane Grp Cap (vph) 404 2267 974 1314 341 714 1014 50 52 648

v/s Ratio Prot c0.19 0.25 c0.18 0.18 0.02 c0.02

v/s Ratio Perm c0.44 0.06 0.36 0.22 0.03

v/c Ratio 0.98 0.39 0.09 0.87 0.87 0.86 0.34 0.58 0.83 0.06

Uniform Delay, d1 41.7 11.4 9.0 35.7 50.1 50.0 10.9 63.2 63.6 23.5

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 38.5 0.1 0.0 6.8 20.8 10.5 0.2 15.3 64.4 0.0

Delay (s) 80.2 11.5 9.1 42.5 70.9 60.5 11.1 78.5 128.1 23.6

Level of Service F B A D E E B E F C

Approach Delay (s) 30.5 42.5 44.2 59.4

Approach LOS C D D E

Intersection Summary

HCM Average Control Delay 39.7 HCM Level of Service D

HCM Volume to Capacity ratio 0.92

Actuated Cycle Length (s) 131.6 Sum of lost time (s) 15.3

Intersection Capacity Utilization 90.0% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Sign Control Stop Stop Stop

Volume (vph) 3 40 57 45 32 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 3 43 62 49 35 1

Direction, Lane # EB 1 NB 1 SB 1

Volume Total (vph) 47 111 36

Volume Left (vph) 3 62 0

Volume Right (vph) 43 0 1

Hadj (s) -0.51 0.15 0.02

Departure Headway (s) 3.7 4.2 4.1

Degree Utilization, x 0.05 0.13 0.04

Capacity (veh/h) 929 842 856

Control Delay (s) 6.9 7.8 7.3

Approach Delay (s) 6.9 7.8 7.3

Approach LOS A A A

Intersection Summary

Delay 7.5

HCM Level of Service A

Intersection Capacity Utilization 22.2% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 4 2 2 1 5 49 2 65 0 47 85 10

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 4 2 2 1 5 53 2 71 0 51 92 11

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 9 60 73 154

Volume Left (vph) 4 1 2 51

Volume Right (vph) 2 53 0 11

Hadj (s) -0.02 -0.50 0.04 0.06

Departure Headway (s) 4.4 3.9 4.2 4.2

Degree Utilization, x 0.01 0.06 0.09 0.18

Capacity (veh/h) 762 867 821 844

Control Delay (s) 7.5 7.2 7.6 8.1

Approach Delay (s) 7.5 7.2 7.6 8.1

Approach LOS A A A A

Intersection Summary

Delay 7.8

HCM Level of Service A

Intersection Capacity Utilization 25.9% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 0 3 8 0 41 2 102 10 26 72 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 0 3 9 0 45 2 111 11 28 78 0

Pedestrians 1 1

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 301 261 79 260 255 117 78 122

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 301 261 79 260 255 117 78 122

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 100 100 99 100 95 100 98

cM capacity (veh/h) 610 631 980 679 635 934 1520 1466

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 4 53 124 107

Volume Left 1 9 2 28

Volume Right 3 45 11 0

cSH 851 880 1520 1466

Volume to Capacity 0.01 0.06 0.00 0.02

Queue Length 95th (ft) 0 5 0 1

Control Delay (s) 9.3 9.4 0.1 2.1

Lane LOS A A A A

Approach Delay (s) 9.3 9.4 0.1 2.1

Approach LOS A A

Intersection Summary

Average Delay 2.7

Intersection Capacity Utilization 22.5% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 326 15 7 19 4 14 58 427 17 14 297 160

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 5.0 5.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 0.99 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.95 1.00 0.99 1.00 0.95

Flt Protected 0.96 0.97 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1769 1714 1756 3515 1770 3326

Flt Permitted 0.73 0.79 0.47 1.00 0.95 1.00

Satd. Flow (perm) 1353 1395 869 3515 1770 3326

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 354 16 8 21 4 15 63 464 18 15 323 174

RTOR Reduction (vph) 0 1 0 0 10 0 0 2 0 0 37 0

Lane Group Flow (vph) 0 377 0 0 30 0 63 480 0 15 460 0

Confl. Peds. (#/hr) 1 3 3 1 3 2 2 3

Confl. Bikes (#/hr) 1

Turn Type Perm Perm Perm Prot

Protected Phases 8 8 6 5 5 6

Permitted Phases 8 8 6

Actuated Green, G (s) 49.5 49.5 64.2 64.2 13.3 81.5

Effective Green, g (s) 49.5 49.5 64.2 64.2 13.3 81.5

Actuated g/C Ratio 0.35 0.35 0.46 0.46 0.10 0.58

Clearance Time (s) 4.0 4.0 5.0 5.0 4.0

Vehicle Extension (s) 3.5 3.5 2.5 2.5 2.0

Lane Grp Cap (vph) 478 493 398 1612 168 1936

v/s Ratio Prot c0.14 0.01 c0.14

v/s Ratio Perm c0.28 0.02 0.07

v/c Ratio 0.79 0.06 0.16 0.30 0.09 0.24

Uniform Delay, d1 40.6 29.9 22.1 23.8 57.8 14.2

Progression Factor 1.00 1.00 0.71 0.69 1.66 0.20

Incremental Delay, d2 8.7 0.1 0.8 0.5 0.1 0.0

Delay (s) 49.3 30.0 16.5 17.0 96.1 2.9

Level of Service D C B B F A

Approach Delay (s) 49.3 30.0 16.9 5.6

Approach LOS D C B A

Intersection Summary

HCM Average Control Delay 21.6 HCM Level of Service C

HCM Volume to Capacity ratio 0.49

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 13.0

Intersection Capacity Utilization 54.4% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 3 5 127 5 7 9 119 97 8 50 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 3 5 138 5 8 10 129 105 9 54 0

Pedestrians 2 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 131

pX, platoon unblocked 0.97 0.97 0.97 0.97 0.97 0.97

vC, conflicting volume 286 326 56 282 273 184 54 235

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 247 289 56 244 234 142 54 194

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 99 99 80 99 99 99 99

cM capacity (veh/h) 667 594 1008 674 637 876 1551 1336

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 9 151 245 63

Volume Left 0 138 10 9

Volume Right 5 8 105 0

cSH 800 681 1551 1336

Volume to Capacity 0.01 0.22 0.01 0.01

Queue Length 95th (ft) 1 21 0 0

Control Delay (s) 9.6 11.8 0.3 1.1

Lane LOS A B A A

Approach Delay (s) 9.6 11.8 0.3 1.1

Approach LOS A B

Intersection Summary

Average Delay 4.3

Intersection Capacity Utilization 34.8% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 15 3 7 28 18 18 18 94 12 28 95 49

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 16 3 8 30 20 20 20 102 13 30 103 53

Pedestrians 4 3 1

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 372 352 135 352 372 112 161 118

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 372 352 135 352 372 112 161 118

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 97 99 99 95 96 98 99 98

cM capacity (veh/h) 538 550 910 575 536 939 1414 1466

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 27 70 135 187

Volume Left 16 30 20 30

Volume Right 8 20 13 53

cSH 609 631 1414 1466

Volume to Capacity 0.04 0.11 0.01 0.02

Queue Length 95th (ft) 3 9 1 2

Control Delay (s) 11.2 11.4 1.2 1.4

Lane LOS B B A A

Approach Delay (s) 11.2 11.4 1.2 1.4

Approach LOS B B

Intersection Summary

Average Delay 3.6

Intersection Capacity Utilization 24.0% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 155 730 4 4 1014 98 4 1 1 44 1 157

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.6 4.6 4.6 4.6 5.5 5.5 5.5

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.99 0.98 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.97 0.95 1.00

Satd. Flow (prot) 1769 3536 1768 3484 1759 1770 1561

Flt Permitted 0.18 1.00 0.31 1.00 0.89 0.75 1.00

Satd. Flow (perm) 330 3536 581 3484 1610 1404 1561

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 168 793 4 4 1102 107 4 1 1 48 1 171

RTOR Reduction (vph) 0 0 0 0 7 0 0 1 0 0 115 0

Lane Group Flow (vph) 168 797 0 4 1202 0 0 5 0 48 57 0

Confl. Peds. (#/hr) 2 1 1 2 2 2

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 91.7 91.7 91.7 91.7 38.2 38.2 38.2

Effective Green, g (s) 91.7 91.7 91.7 91.7 38.2 38.2 38.2

Actuated g/C Ratio 0.66 0.66 0.66 0.66 0.27 0.27 0.27

Clearance Time (s) 4.6 4.6 4.6 4.6 5.5 5.5 5.5

Vehicle Extension (s) 3.5 3.5 3.5 3.5 4.0 4.0 4.0

Lane Grp Cap (vph) 216 2316 381 2282 439 383 426

v/s Ratio Prot 0.23 0.34 c0.04

v/s Ratio Perm c0.51 0.01 0.00 0.03

v/c Ratio 0.78 0.34 0.01 0.53 0.01 0.13 0.13

Uniform Delay, d1 17.0 10.8 8.4 12.7 37.1 38.3 38.4

Progression Factor 0.85 0.34 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 11.7 0.1 0.0 0.3 0.0 0.7 0.7

Delay (s) 26.1 3.7 8.4 13.0 37.2 39.0 39.1

Level of Service C A A B D D D

Approach Delay (s) 7.6 13.0 37.2 39.1

Approach LOS A B D D

Intersection Summary

HCM Average Control Delay 13.3 HCM Level of Service B

HCM Volume to Capacity ratio 0.59

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.1

Intersection Capacity Utilization 72.0% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 73 596 189 131 755 234 206 489 108 181 332 46

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.96 1.00 0.96 1.00 0.97 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 3393 1770 3388 1770 3428 1770 3463

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1770 3393 1770 3388 1770 3428 1770 3463

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 79 648 205 142 821 254 224 532 117 197 361 50

RTOR Reduction (vph) 0 22 0 0 22 0 0 12 0 0 7 0

Lane Group Flow (vph) 79 831 0 142 1053 0 224 637 0 197 404 0

Confl. Peds. (#/hr) 8 4 4 8 6 5 5 6

Turn Type Prot Prot Prot Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases

Actuated Green, G (s) 10.4 43.6 16.0 49.2 22.4 44.4 20.0 42.0

Effective Green, g (s) 10.4 43.6 16.0 49.2 22.4 44.4 20.0 42.0

Actuated g/C Ratio 0.07 0.31 0.11 0.35 0.16 0.32 0.14 0.30

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 131 1057 202 1191 283 1087 253 1039

v/s Ratio Prot 0.04 0.24 c0.08 c0.31 c0.13 c0.19 0.11 0.12

v/s Ratio Perm

v/c Ratio 0.60 0.79 0.70 0.88 0.79 0.59 0.78 0.39

Uniform Delay, d1 62.8 43.9 59.7 42.7 56.6 40.1 57.9 38.8

Progression Factor 1.00 1.00 0.85 0.98 0.96 0.96 1.00 1.00

Incremental Delay, d2 7.6 3.9 9.8 7.5 14.0 2.3 14.0 1.1

Delay (s) 70.4 47.9 60.7 49.2 68.1 40.8 71.9 39.9

Level of Service E D E D E D E D

Approach Delay (s) 49.8 50.5 47.8 50.3

Approach LOS D D D D

Intersection Summary

HCM Average Control Delay 49.6 HCM Level of Service D

HCM Volume to Capacity ratio 0.72

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 73.0% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 0 0 806 0 0 0 0 0 651 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3

Lane Util. Factor 0.95 0.95

Frt 1.00 1.00

Flt Protected 1.00 1.00

Satd. Flow (prot) 3539 3539

Flt Permitted 1.00 1.00

Satd. Flow (perm) 3539 3539

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 0 0 0 876 0 0 0 0 0 708 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 0 0 0 876 0 0 0 0 0 708 0

Turn Type

Protected Phases 6 4

Permitted Phases

Actuated Green, G (s) 92.1 37.3

Effective Green, g (s) 92.1 37.3

Actuated g/C Ratio 0.66 0.27

Clearance Time (s) 5.3 5.3

Vehicle Extension (s) 5.0 5.0

Lane Grp Cap (vph) 2328 943

v/s Ratio Prot c0.25 c0.20

v/s Ratio Perm

v/c Ratio 0.38 0.75

Uniform Delay, d1 10.9 47.1

Progression Factor 0.87 1.00

Incremental Delay, d2 0.4 4.1

Delay (s) 9.9 51.1

Level of Service A D

Approach Delay (s) 0.0 9.9 0.0 51.1

Approach LOS A A A D

Intersection Summary

HCM Average Control Delay 28.3 HCM Level of Service C

HCM Volume to Capacity ratio 0.48

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.6

Intersection Capacity Utilization 36.9% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 0 776 0 0 647 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3

Lane Util. Factor 0.95 0.97

Frt 1.00 1.00

Flt Protected 1.00 0.95

Satd. Flow (prot) 3539 3433

Flt Permitted 1.00 0.95

Satd. Flow (perm) 3539 3433

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 843 0 0 703 0

RTOR Reduction (vph) 0 0 0 0 210 0

Lane Group Flow (vph) 0 843 0 0 493 0

Turn Type

Protected Phases 2 4

Permitted Phases

Actuated Green, G (s) 100.7 28.7

Effective Green, g (s) 100.7 28.7

Actuated g/C Ratio 0.72 0.20

Clearance Time (s) 5.3 5.3

Vehicle Extension (s) 5.0 5.0

Lane Grp Cap (vph) 2546 704

v/s Ratio Prot c0.24 c0.14

v/s Ratio Perm

v/c Ratio 0.33 0.70

Uniform Delay, d1 7.2 51.7

Progression Factor 1.54 0.06

Incremental Delay, d2 0.3 3.5

Delay (s) 11.4 6.4

Level of Service B A

Approach Delay (s) 11.4 0.0 6.4

Approach LOS B A A

Intersection Summary

HCM Average Control Delay 9.1 HCM Level of Service A

HCM Volume to Capacity ratio 0.41

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.6

Intersection Capacity Utilization 49.1% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 60 1490 71 156 1829 150 119 185 191 122 94 46

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.6 5.3 4.6 5.3 4.6 5.0 5.0 4.6 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3515 1770 3492 1770 1803 1553 1770 1863 1558

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3515 1770 3492 1770 1803 1553 1770 1863 1558

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 65 1620 77 170 1988 163 129 201 208 133 102 50

RTOR Reduction (vph) 0 2 0 0 4 0 0 0 101 0 0 42

Lane Group Flow (vph) 65 1695 0 170 2147 0 129 201 107 133 102 8

Confl. Peds. (#/hr) 2 3 3 2

Confl. Bikes (#/hr) 7 3 1

Bus Blockages (#/hr) 0 0 0 0 0 0 0 8 0 0 0 0

Turn Type Prot Prot Prot Perm Prot Perm

Protected Phases 5 2 1 6 3 8 7 4

Permitted Phases 8 4

Actuated Green, G (s) 12.3 67.1 20.3 75.1 11.4 23.7 23.7 9.4 21.7 21.7

Effective Green, g (s) 12.3 67.1 20.3 75.1 11.4 23.7 23.7 9.4 21.7 21.7

Actuated g/C Ratio 0.09 0.48 0.15 0.54 0.08 0.17 0.17 0.07 0.15 0.15

Clearance Time (s) 4.6 5.3 4.6 5.3 4.6 5.0 5.0 4.6 5.0 5.0

Vehicle Extension (s) 2.5 5.0 2.5 5.0 2.5 5.0 5.0 3.0 5.0 5.0

Lane Grp Cap (vph) 156 1685 257 1873 144 305 263 119 289 241

v/s Ratio Prot 0.04 0.48 c0.10 c0.61 0.07 c0.11 c0.08 0.05

v/s Ratio Perm 0.07 0.00

v/c Ratio 0.42 1.01 0.66 1.15 0.90 0.66 0.41 1.12 0.35 0.03

Uniform Delay, d1 60.5 36.5 56.6 32.5 63.7 54.4 51.9 65.3 52.9 50.2

Progression Factor 1.21 0.50 1.15 0.85 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.3 22.9 5.3 72.2 45.1 6.8 2.2 117.6 1.6 0.1

Delay (s) 74.4 41.2 70.2 99.8 108.8 61.1 54.1 182.9 54.4 50.3

Level of Service E D E F F E D F D D

Approach Delay (s) 42.4 97.6 69.8 113.7

Approach LOS D F E F

Intersection Summary

HCM Average Control Delay 75.7 HCM Level of Service E

HCM Volume to Capacity ratio 0.97

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 14.5

Intersection Capacity Utilization 93.3% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 0 1495 1410 0 489 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3 5.0

Lane Util. Factor 0.95 0.95 0.97

Frt 1.00 1.00 1.00

Flt Protected 1.00 1.00 0.95

Satd. Flow (prot) 3539 3539 3433

Flt Permitted 1.00 1.00 0.95

Satd. Flow (perm) 3539 3539 3433

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 1625 1533 0 532 0

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 0 1625 1533 0 532 0

Turn Type

Protected Phases 2 6 4

Permitted Phases

Actuated Green, G (s) 102.8 102.8 26.9

Effective Green, g (s) 102.8 102.8 26.9

Actuated g/C Ratio 0.73 0.73 0.19

Clearance Time (s) 5.3 5.3 5.0

Vehicle Extension (s) 5.0 3.0 3.0

Lane Grp Cap (vph) 2599 2599 660

v/s Ratio Prot c0.46 0.43 c0.15

v/s Ratio Perm

v/c Ratio 0.63 0.59 0.81

Uniform Delay, d1 9.1 8.7 54.1

Progression Factor 0.22 1.00 1.00

Incremental Delay, d2 0.4 1.0 7.1

Delay (s) 2.3 9.7 61.2

Level of Service A A E

Approach Delay (s) 2.3 9.7 61.2

Approach LOS A A E

Intersection Summary

HCM Average Control Delay 13.9 HCM Level of Service B

HCM Volume to Capacity ratio 0.66

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.3

Intersection Capacity Utilization 63.9% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 51 38 61 1542 1246 83

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 55 41 66 1676 1354 90

Pedestrians 2

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 2327 679 1447

vC1, stage 1 conf vol 1356

vC2, stage 2 conf vol 971

vCu, unblocked vol 2327 679 1447

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s) 5.8

tF (s) 3.5 3.3 2.2

p0 queue free % 66 89 86

cM capacity (veh/h) 161 393 464

Direction, Lane # EB 1 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3

Volume Total 97 66 838 838 677 677 90

Volume Left 55 66 0 0 0 0 0

Volume Right 41 0 0 0 0 0 90

cSH 215 464 1700 1700 1700 1700 1700

Volume to Capacity 0.45 0.14 0.49 0.49 0.40 0.40 0.05

Queue Length 95th (ft) 54 12 0 0 0 0 0

Control Delay (s) 34.8 14.1 0.0 0.0 0.0 0.0 0.0

Lane LOS D B

Approach Delay (s) 34.8 0.5 0.0

Approach LOS D

Intersection Summary

Average Delay 1.3

Intersection Capacity Utilization 54.4% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 234 292 78 182 375 382 47 1192 141 228 866 201

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 11 11 11 11 11 11 13 15 11 13

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.98 1.00 1.00 0.96 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3408 1711 3421 1498 1711 3421 1566 1947 3421 1588

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3408 1711 3421 1498 1711 3421 1566 1947 3421 1588

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 254 317 85 198 408 415 51 1296 153 248 941 218

RTOR Reduction (vph) 0 17 0 0 0 151 0 0 93 0 0 76

Lane Group Flow (vph) 254 385 0 198 408 264 51 1296 60 248 941 142

Confl. Peds. (#/hr) 6 10 10 6 10 21 21 10

Turn Type Prot Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 20.0 28.8 17.0 25.8 25.8 6.9 55.2 55.2 17.0 65.3 65.3

Effective Green, g (s) 20.0 28.8 17.0 25.8 25.8 6.9 55.2 55.2 17.0 65.3 65.3

Actuated g/C Ratio 0.14 0.21 0.12 0.18 0.18 0.05 0.39 0.39 0.12 0.47 0.47

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 3.0 2.0 2.0 2.5 3.5 3.5 2.5 3.5 3.5

Lane Grp Cap (vph) 253 701 208 630 276 84 1349 617 236 1596 741

v/s Ratio Prot c0.14 c0.11 0.12 0.12 0.03 c0.38 c0.13 0.28

v/s Ratio Perm c0.18 0.04 0.09

v/c Ratio 1.00 0.55 0.95 0.65 0.96 0.61 0.96 0.10 1.05 0.59 0.19

Uniform Delay, d1 60.0 49.8 61.1 52.9 56.5 65.2 41.3 26.7 61.5 27.5 21.9

Progression Factor 0.91 0.95 1.08 0.82 0.68 1.19 0.64 0.53 1.00 1.00 1.00

Incremental Delay, d2 57.6 0.5 48.4 1.7 41.6 6.2 11.8 0.2 72.6 1.6 0.6

Delay (s) 112.0 47.8 114.2 45.2 79.9 83.7 38.2 14.2 134.1 29.1 22.5

Level of Service F D F D E F D B F C C

Approach Delay (s) 72.7 72.7 37.3 46.6

Approach LOS E E D D

Intersection Summary

HCM Average Control Delay 53.1 HCM Level of Service D

HCM Volume to Capacity ratio 1.03

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 28.0

Intersection Capacity Utilization 89.4% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL2 EBL EBT EBR WBL WBT WBR WBR2 NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 1 181 390 331 149 329 62 95 375 37 1236 107

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00

Frt 1.00 1.00 0.85 1.00 0.95 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 3185 1425 1593 3031 1593 3185 1425

Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1593 3185 1425 1593 3031 1593 3185 1425

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 1 197 424 360 162 358 67 103 408 40 1343 116

RTOR Reduction (vph) 0 0 0 290 0 15 0 0 0 0 0 61

Lane Group Flow (vph) 0 198 424 70 162 513 0 0 0 448 1343 55

Turn Type Prot Prot Perm Prot Prot Prot Perm

Protected Phases 7 7 4 3 8 5 5 2

Permitted Phases 4 2

Actuated Green, G (s) 15.0 27.1 27.1 15.0 27.1 35.0 66.9 66.9

Effective Green, g (s) 15.0 27.1 27.1 15.0 27.1 35.0 66.9 66.9

Actuated g/C Ratio 0.11 0.19 0.19 0.11 0.19 0.25 0.48 0.48

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 2.0 6.0 6.0

Lane Grp Cap (vph) 171 617 276 171 587 398 1522 681

v/s Ratio Prot c0.12 0.13 0.10 c0.17 c0.28 0.42

v/s Ratio Perm 0.05 0.04

v/c Ratio 1.16 0.69 0.25 0.95 0.87 1.13 0.88 0.08

Uniform Delay, d1 62.5 52.5 47.9 62.1 54.8 52.5 33.0 19.9

Progression Factor 0.83 1.08 2.99 1.02 0.84 1.07 0.58 0.11

Incremental Delay, d2 116.7 3.1 0.5 52.3 13.3 60.0 0.8 0.0

Delay (s) 168.8 59.6 143.6 115.8 59.4 116.1 20.1 2.2

Level of Service F E F F E F C A

Approach Delay (s) 112.4 72.7 41.5

Approach LOS F E D

Intersection Summary

HCM Average Control Delay 69.2 HCM Level of Service E

HCM Volume to Capacity ratio 1.03

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 22.0

Intersection Capacity Utilization 97.1% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBL SBT SBR SBR2 SER2

Lane Configurations

Volume (vph) 85 862 76 18 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00

Frt 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00

Satd. Flow (prot) 1593 3185 1425

Flt Permitted 0.95 1.00 1.00

Satd. Flow (perm) 1593 3185 1425

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 92 937 83 20 0

RTOR Reduction (vph) 0 0 6 0 0

Lane Group Flow (vph) 92 937 97 0 0

Turn Type Prot Prot custom

Protected Phases 1 6 6

Permitted Phases 4

Actuated Green, G (s) 9.0 40.9 40.9

Effective Green, g (s) 9.0 40.9 40.9

Actuated g/C Ratio 0.06 0.29 0.29

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 4.0 4.0

Lane Grp Cap (vph) 102 930 416

v/s Ratio Prot 0.06 c0.29 0.07

v/s Ratio Perm

v/c Ratio 0.90 1.01 0.23

Uniform Delay, d1 65.1 49.5 37.6

Progression Factor 0.97 0.93 0.90

Incremental Delay, d2 56.0 30.7 1.2

Delay (s) 118.8 76.6 35.2

Level of Service F E D

Approach Delay (s) 76.2

Approach LOS E

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 49 188 29 300 345 426 42 1391 374 240 1000 21

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 6.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 0.97 0.95 1.00 1.00 0.95 1.00 0.97 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.97 1.00 1.00 0.96 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 3000 3090 3079 1383 1593 3079 1375 3090 3079 1383

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1593 3000 3090 3079 1383 1593 3079 1375 3090 3079 1383

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 53 204 32 326 375 463 46 1512 407 261 1087 23

RTOR Reduction (vph) 0 9 0 0 0 60 0 0 91 0 0 12

Lane Group Flow (vph) 53 227 0 326 375 403 46 1512 316 261 1087 11

Confl. Peds. (#/hr) 14 20 20 14 10 21 21 10

Turn Type Prot Prot Perm Prot pm+ov Prot Perm

Protected Phases 7 4 3 8 5 2 3 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 6.0 31.0 14.0 39.0 39.0 6.5 63.0 77.0 10.0 66.5 66.5

Effective Green, g (s) 6.0 31.0 14.0 39.0 39.0 6.5 63.0 77.0 10.0 66.5 66.5

Actuated g/C Ratio 0.04 0.22 0.10 0.28 0.28 0.05 0.45 0.55 0.07 0.48 0.48

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 6.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.5 3.5 3.5 1.5 4.0 3.5 1.5 4.0 4.0

Lane Grp Cap (vph) 68 664 309 858 385 74 1386 756 221 1463 657

v/s Ratio Prot 0.03 0.08 c0.11 0.12 0.03 c0.49 0.04 c0.08 c0.35

v/s Ratio Perm c0.29 0.19 0.01

v/c Ratio 0.78 0.34 1.06 0.44 1.05 0.62 1.09 0.42 1.18 0.74 0.02

Uniform Delay, d1 66.3 45.9 63.0 41.5 50.5 65.5 38.5 18.4 65.0 29.8 19.4

Progression Factor 1.02 0.87 1.07 0.51 0.46 0.99 1.03 1.83 1.20 0.58 0.23

Incremental Delay, d2 41.6 0.3 65.2 0.4 57.7 7.1 49.0 0.3 99.2 1.4 0.0

Delay (s) 109.2 40.2 132.8 21.6 81.1 72.2 88.9 34.0 177.3 18.7 4.4

Level of Service F D F C F E F C F B A

Approach Delay (s) 52.8 76.4 77.1 48.6

Approach LOS D E E D

Intersection Summary

HCM Average Control Delay 67.3 HCM Level of Service E

HCM Volume to Capacity ratio 1.16

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 27.0

Intersection Capacity Utilization 103.5% ICU Level of Service G

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 225 50 165 16 40 16 149 1851 23 8 1267 120

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 4.0 6.0 4.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 0.97 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.98 1.00 0.99 1.00 1.00 0.95 1.00 1.00 0.99

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.88 1.00 0.96 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1578 1401 1589 1538 3090 3079 1359 1593 3079 1404

Flt Permitted 0.59 1.00 0.26 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 974 1401 442 1538 3090 3079 1359 1593 3079 1404

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 245 54 179 17 43 17 162 2012 25 9 1377 130

RTOR Reduction (vph) 0 95 0 0 12 0 0 0 5 0 0 45

Lane Group Flow (vph) 245 138 0 17 48 0 162 2012 20 9 1377 85

Confl. Peds. (#/hr) 14 13 13 14 1 5 5 1

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 23.6 18.6 16.8 15.2 9.7 98.4 98.4 1.4 90.1 90.1

Effective Green, g (s) 23.6 18.6 16.8 15.2 9.7 98.4 98.4 1.4 90.1 90.1

Actuated g/C Ratio 0.17 0.13 0.12 0.11 0.07 0.70 0.70 0.01 0.64 0.64

Clearance Time (s) 4.0 6.0 4.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 2.0 3.0 2.0 2.0 3.0 3.0 2.0 3.0 3.0

Lane Grp Cap (vph) 186 186 66 167 214 2164 955 16 1982 904

v/s Ratio Prot c0.05 0.10 0.00 0.03 c0.05 c0.65 0.01 0.45

v/s Ratio Perm c0.18 0.03 0.01 0.06

v/c Ratio 1.32 0.74 0.26 0.29 0.76 0.93 0.02 0.56 0.69 0.09

Uniform Delay, d1 58.3 58.4 55.1 57.4 64.0 17.8 6.3 69.0 16.1 9.5

Progression Factor 0.89 0.81 1.00 1.00 1.28 0.39 0.05 0.85 0.69 1.52

Incremental Delay, d2 175.3 12.4 2.1 0.4 1.3 1.0 0.0 20.3 1.7 0.2

Delay (s) 227.0 59.7 57.1 57.8 83.1 7.9 0.3 78.6 12.9 14.6

Level of Service F E E E F A A E B B

Approach Delay (s) 145.4 57.6 13.3 13.4

Approach LOS F E B B

Intersection Summary

HCM Average Control Delay 28.9 HCM Level of Service C

HCM Volume to Capacity ratio 1.03

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 96.4% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

44: N 155th St & SR 99 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 39 Synchro 7 -  Report

David Evans and Associates, Inc. Page 47

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 514 361 112 132 205 161 155 1377 209 127 866 17

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.97 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 0.95 1.00 1.00 0.98 1.00 1.00 0.95 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 3090 1676 1357 1593 3185 1397 1593 3185 1348 1593 3185 1381

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 3090 1676 1357 1593 3185 1397 1593 3185 1348 1593 3185 1381

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 559 392 122 143 223 175 168 1497 227 138 941 18

RTOR Reduction (vph) 0 0 91 0 0 77 0 0 92 0 0 11

Lane Group Flow (vph) 559 392 31 143 223 98 168 1497 135 138 941 7

Confl. Peds. (#/hr) 6 25 25 6 11 12 12 11

Turn Type Prot Perm Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 21.0 35.3 35.3 14.3 28.6 28.6 17.3 60.4 60.4 10.0 53.1 53.1

Effective Green, g (s) 21.0 35.3 35.3 14.3 28.6 28.6 17.3 60.4 60.4 10.0 53.1 53.1

Actuated g/C Ratio 0.15 0.25 0.25 0.10 0.20 0.20 0.12 0.43 0.43 0.07 0.38 0.38

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 3.0 3.0 2.0 3.0 3.0

Lane Grp Cap (vph) 464 423 342 163 651 285 197 1374 582 114 1208 524

v/s Ratio Prot c0.18 c0.23 0.09 0.07 0.11 c0.47 c0.09 0.30

v/s Ratio Perm 0.02 0.07 0.10 0.00

v/c Ratio 1.20 0.93 0.09 0.88 0.34 0.34 0.85 1.09 0.23 1.21 0.78 0.01

Uniform Delay, d1 59.5 51.1 40.1 62.0 47.7 47.7 60.1 39.8 25.1 65.0 38.3 27.1

Progression Factor 1.12 1.00 1.10 1.00 1.00 1.00 1.05 0.60 0.58 0.74 1.26 2.20

Incremental Delay, d2 109.8 24.5 0.0 36.4 0.1 0.3 3.3 41.7 0.1 140.4 3.8 0.0

Delay (s) 176.2 75.5 44.2 98.4 47.8 47.9 66.2 65.7 14.6 188.3 51.9 59.6

Level of Service F E D F D D E E B F D E

Approach Delay (s) 124.4 61.2 59.6 69.2

Approach LOS F E E E

Intersection Summary

HCM Average Control Delay 77.2 HCM Level of Service E

HCM Volume to Capacity ratio 1.06

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 97.7% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 179 415 79 216 541 231 64 1422 272 252 890 95

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.96 1.00 1.00 0.92 1.00 1.00 0.93

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3425 1770 3539 1512 1770 3539 1457 1770 3539 1474

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3425 1770 3539 1512 1770 3539 1457 1770 3539 1474

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 195 451 86 235 588 251 70 1546 296 274 967 103

RTOR Reduction (vph) 0 12 0 0 0 165 0 0 65 0 0 52

Lane Group Flow (vph) 195 525 0 235 588 86 70 1546 231 274 967 51

Confl. Peds. (#/hr) 24 26 26 24 29 43 43 29

Turn Type Prot Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 14.0 24.7 18.0 28.7 28.7 8.3 56.0 56.0 21.3 69.0 69.0

Effective Green, g (s) 14.0 24.7 18.0 28.7 28.7 8.3 56.0 56.0 21.3 69.0 69.0

Actuated g/C Ratio 0.10 0.18 0.13 0.20 0.20 0.06 0.40 0.40 0.15 0.49 0.49

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 4.0 2.0 2.0 2.0 6.0 6.0 5.0 6.0 6.0

Lane Grp Cap (vph) 177 604 228 725 310 105 1416 583 269 1744 726

v/s Ratio Prot 0.11 0.15 c0.13 c0.17 0.04 c0.44 c0.15 0.27

v/s Ratio Perm 0.06 0.16 0.03

v/c Ratio 1.10 0.87 1.03 0.81 0.28 0.67 1.09 0.40 1.02 0.55 0.07

Uniform Delay, d1 63.0 56.1 61.0 53.1 46.9 64.5 42.0 29.9 59.4 24.8 18.6

Progression Factor 1.02 1.00 1.00 1.00 1.00 1.20 0.60 0.42 1.23 0.29 0.06

Incremental Delay, d2 94.5 11.8 67.8 6.5 0.2 6.0 47.8 1.0 52.2 1.0 0.1

Delay (s) 159.0 67.7 128.8 59.6 47.1 83.2 73.0 13.7 125.3 8.1 1.3

Level of Service F E F E D F E B F A A

Approach Delay (s) 92.0 71.8 64.2 31.4

Approach LOS F E E C

Intersection Summary

HCM Average Control Delay 61.1 HCM Level of Service E

HCM Volume to Capacity ratio 1.03

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 100.5% ICU Level of Service G

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 150 300 76 172 444 139 92 1411 146 130 860 111

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Frpb, ped/bikes 1.00 0.99 1.00 0.97 1.00 1.00 0.93 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.96 1.00 1.00 0.85 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1770 3393 1770 3317 1770 3539 1479 1770 3441

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1770 3393 1770 3317 1770 3539 1479 1770 3441

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 163 326 83 187 483 151 100 1534 159 141 935 121

RTOR Reduction (vph) 0 16 0 0 22 0 0 0 65 0 7 0

Lane Group Flow (vph) 163 393 0 187 612 0 100 1534 94 141 1049 0

Confl. Peds. (#/hr) 41 17 17 41 32 21 21 32

Turn Type Prot Prot Prot Perm Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 2

Actuated Green, G (s) 14.7 24.6 17.7 27.6 12.5 68.9 68.9 12.8 69.2

Effective Green, g (s) 14.7 24.6 17.7 27.6 12.5 68.9 68.9 12.8 69.2

Actuated g/C Ratio 0.10 0.18 0.13 0.20 0.09 0.49 0.49 0.09 0.49

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 186 596 224 654 158 1742 728 162 1701

v/s Ratio Prot 0.09 0.12 c0.11 c0.18 0.06 c0.43 c0.08 0.30

v/s Ratio Perm 0.06

v/c Ratio 0.88 0.66 0.83 0.94 0.63 0.88 0.13 0.87 0.62

Uniform Delay, d1 61.8 53.8 59.7 55.3 61.5 31.9 19.3 62.8 25.8

Progression Factor 1.00 1.00 1.06 0.84 1.00 1.00 1.00 1.13 0.67

Incremental Delay, d2 33.8 2.6 14.7 14.3 8.0 6.8 0.4 29.5 1.3

Delay (s) 95.5 56.4 78.0 60.8 69.6 38.6 19.6 100.4 18.5

Level of Service F E E E E D B F B

Approach Delay (s) 67.6 64.7 38.7 28.1

Approach LOS E E D C

Intersection Summary

HCM Average Control Delay 44.4 HCM Level of Service D

HCM Volume to Capacity ratio 0.90

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 85.4% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 861 343 105 1141 0 0 0 0 207 0 414

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 11 11 12 12 12 12 12 11 12

Total Lost time (s) 5.0 5.0 4.6 5.0 5.0 5.0

Lane Util. Factor 0.91 1.00 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 0.97 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 4916 1541 1711 3421 1711 1583

Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 4916 1541 1711 3421 1711 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 936 373 114 1240 0 0 0 0 225 0 450

RTOR Reduction (vph) 0 0 252 0 0 0 0 0 0 0 0 366

Lane Group Flow (vph) 0 936 121 114 1240 0 0 0 0 0 225 84

Confl. Peds. (#/hr) 3 3

Turn Type Perm Prot Perm Perm

Protected Phases 2 1 6 4

Permitted Phases 2 4 4

Actuated Green, G (s) 45.4 45.4 19.0 36.0 26.0 26.0

Effective Green, g (s) 45.4 45.4 19.0 36.0 26.0 26.0

Actuated g/C Ratio 0.32 0.32 0.14 0.26 0.19 0.19

Clearance Time (s) 5.0 5.0 4.6 5.0 5.0 5.0

Vehicle Extension (s) 4.0 4.0 4.5 4.0 5.0 5.0

Lane Grp Cap (vph) 1594 500 232 880 318 294

v/s Ratio Prot c0.19 0.07 c0.36

v/s Ratio Perm 0.08 0.13 0.05

v/c Ratio 0.59 0.24 0.49 1.41 0.71 0.28

Uniform Delay, d1 39.5 34.7 56.0 52.0 53.4 49.0

Progression Factor 0.78 2.87 0.88 0.90 1.00 1.00

Incremental Delay, d2 1.3 0.9 1.9 188.6 8.7 1.1

Delay (s) 32.1 100.4 51.3 235.6 62.2 50.1

Level of Service C F D F E D

Approach Delay (s) 51.6 220.1 0.0 54.1

Approach LOS D F A D

Intersection Summary

HCM Average Control Delay 120.5 HCM Level of Service F

HCM Volume to Capacity ratio 0.97

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 50.0

Intersection Capacity Utilization 91.5% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 21 492 96 0 710 102 601 227 364 92 68 10

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 0.95 0.95 1.00 0.91 0.91 0.91 0.91

Frpb, ped/bikes 1.00 1.00 0.98 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.98 1.00 0.85 1.00 0.93 1.00 0.99

Flt Protected 1.00 1.00 1.00 0.95 0.99 0.95 0.98

Satd. Flow (prot) 3442 3539 1559 1610 3096 1610 3289

Flt Permitted 0.82 1.00 1.00 0.95 0.99 0.95 0.98

Satd. Flow (perm) 2842 3539 1559 1610 3096 1610 3289

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 23 535 104 0 772 111 653 247 396 100 74 11

RTOR Reduction (vph) 0 22 0 0 0 71 0 217 0 0 8 0

Lane Group Flow (vph) 0 640 0 0 772 40 444 635 0 61 116 0

Confl. Peds. (#/hr) 2 2 2 2 2 1 1 2

Confl. Bikes (#/hr) 1

Turn Type Perm Perm Split Split

Protected Phases 4 8 2 2 6 6

Permitted Phases 4 8

Actuated Green, G (s) 18.5 18.5 18.5 23.5 23.5 16.0 16.0

Effective Green, g (s) 18.5 18.5 18.5 23.5 23.5 16.0 16.0

Actuated g/C Ratio 0.26 0.26 0.26 0.34 0.34 0.23 0.23

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 751 935 412 541 1039 368 752

v/s Ratio Prot 0.22 c0.28 0.21 c0.04 0.04

v/s Ratio Perm c0.23 0.03

v/c Ratio 0.85 0.83 0.10 0.82 0.61 0.17 0.15

Uniform Delay, d1 24.5 24.2 19.4 21.3 19.4 21.6 21.6

Progression Factor 0.82 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 7.8 6.0 0.1 13.1 2.7 1.0 0.4

Delay (s) 27.8 30.3 19.6 34.4 22.1 22.6 22.0

Level of Service C C B C C C C

Approach Delay (s) 27.8 28.9 26.3 22.2

Approach LOS C C C C

Intersection Summary

HCM Average Control Delay 27.2 HCM Level of Service C

HCM Volume to Capacity ratio 0.65

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 79.3% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 17 0 41 1 3 7 79 454 6 3 256 24

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 18 0 45 1 3 8 86 493 7 3 278 26

Pedestrians 4

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 976 970 295 1015 979 497 304 500

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 976 970 295 1015 979 497 304 500

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 91 100 94 99 99 99 93 100

cM capacity (veh/h) 213 235 742 192 232 573 1256 1064

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 63 12 586 308

Volume Left 18 1 86 3

Volume Right 45 8 7 26

cSH 429 363 1256 1064

Volume to Capacity 0.15 0.03 0.07 0.00

Queue Length 95th (ft) 13 3 5 0

Control Delay (s) 14.8 15.3 1.9 0.1

Lane LOS B C A A

Approach Delay (s) 14.8 15.3 1.9 0.1

Approach LOS B C

Intersection Summary

Average Delay 2.3

Intersection Capacity Utilization 62.5% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 3 4 80 14 29 3 209 97 8 136 3

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 3 4 87 15 32 3 227 105 9 148 3

Pedestrians 3 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 494 506 152 462 455 282 151 333

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 494 506 152 462 455 282 151 333

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 99 100 83 97 96 100 99

cM capacity (veh/h) 450 465 891 500 497 756 1430 1227

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 9 134 336 160

Volume Left 1 87 3 9

Volume Right 4 32 105 3

cSH 608 543 1430 1227

Volume to Capacity 0.01 0.25 0.00 0.01

Queue Length 95th (ft) 1 24 0 1

Control Delay (s) 11.0 13.8 0.1 0.5

Lane LOS B B A A

Approach Delay (s) 11.0 13.8 0.1 0.5

Approach LOS B B

Intersection Summary

Average Delay 3.2

Intersection Capacity Utilization 38.2% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

51: NW 200th St & Fremont Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 39 Synchro 7 -  Report

David Evans and Associates, Inc. Page 54

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 9 113 24 34 96 61 44 356 67 12 134 11

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 10 123 26 37 104 66 48 387 73 13 146 12

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 159 208 508 171

Volume Left (vph) 10 37 48 13

Volume Right (vph) 26 66 73 12

Hadj (s) -0.05 -0.12 -0.03 0.01

Departure Headway (s) 6.2 6.0 5.3 5.9

Degree Utilization, x 0.27 0.35 0.75 0.28

Capacity (veh/h) 495 532 654 536

Control Delay (s) 11.5 12.2 22.5 11.2

Approach Delay (s) 11.5 12.2 22.5 11.2

Approach LOS B B C B

Intersection Summary

Delay 16.9

HCM Level of Service C

Intersection Capacity Utilization 62.3% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 110 125 26 158 141 129 33 1321 173 82 959 45

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 1.00 0.96 1.00 1.00 0.91

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.93 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1766 1742 1756 1655 1770 3421 1525 1770 3421 1448

Flt Permitted 0.23 1.00 0.44 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 421 1742 813 1655 1770 3421 1525 1770 3421 1448

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 120 136 28 172 153 140 36 1436 188 89 1042 49

RTOR Reduction (vph) 0 6 0 0 24 0 0 0 87 0 0 21

Lane Group Flow (vph) 120 158 0 172 269 0 36 1436 101 89 1042 28

Confl. Peds. (#/hr) 14 20 19 6 19 6 6 19

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 32.4 24.5 36.6 26.6 5.4 74.9 74.9 10.6 80.1 80.1

Effective Green, g (s) 32.4 24.5 36.6 26.6 5.4 74.9 74.9 10.6 80.1 80.1

Actuated g/C Ratio 0.23 0.18 0.26 0.19 0.04 0.54 0.54 0.08 0.57 0.57

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 3.5 3.0 3.5 2.0 4.0 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 173 305 280 314 68 1830 816 134 1957 828

v/s Ratio Prot 0.04 0.09 c0.04 c0.16 0.02 c0.42 c0.05 0.30

v/s Ratio Perm 0.12 0.12 0.07 0.02

v/c Ratio 0.69 0.52 0.61 0.86 0.53 0.78 0.12 0.66 0.53 0.03

Uniform Delay, d1 45.3 52.4 43.5 54.8 66.1 26.1 16.2 63.0 18.4 13.1

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.98 0.67 0.50

Incremental Delay, d2 9.3 1.7 4.0 20.2 3.4 3.5 0.3 10.0 0.8 0.1

Delay (s) 54.6 54.1 47.5 75.1 69.5 29.5 16.5 71.9 13.2 6.6

Level of Service D D D E E C B E B A

Approach Delay (s) 54.3 64.9 28.9 17.3

Approach LOS D E C B

Intersection Summary

HCM Average Control Delay 31.8 HCM Level of Service C

HCM Volume to Capacity ratio 0.76

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 82.2% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 2 1 0 55 3 57 1 471 50 17 260 1

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 1 0 60 3 62 1 512 54 18 283 1

Pedestrians 4 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 927 893 283 866 866 545 284 570

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 927 893 283 866 866 545 284 570

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 99 100 100 78 99 88 100 98

cM capacity (veh/h) 214 275 756 267 285 535 1279 999

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 3 125 567 302

Volume Left 2 60 1 18

Volume Right 0 62 54 1

cSH 231 356 1279 999

Volume to Capacity 0.01 0.35 0.00 0.02

Queue Length 95th (ft) 1 38 0 1

Control Delay (s) 20.8 20.5 0.0 0.7

Lane LOS C C A A

Approach Delay (s) 20.8 20.5 0.0 0.7

Approach LOS C C

Intersection Summary

Average Delay 2.9

Intersection Capacity Utilization 42.5% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 23 40 10 44 69 37 15 252 29 9 179 35

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 25 43 11 48 75 40 16 274 32 10 195 38

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 79 163 322 242

Volume Left (vph) 25 48 16 10

Volume Right (vph) 11 40 32 38

Hadj (s) 0.01 -0.06 -0.01 -0.05

Departure Headway (s) 5.6 5.4 4.9 5.0

Degree Utilization, x 0.12 0.24 0.44 0.34

Capacity (veh/h) 559 601 701 679

Control Delay (s) 9.4 10.1 11.7 10.5

Approach Delay (s) 9.4 10.1 11.7 10.5

Approach LOS A B B B

Intersection Summary

Delay 10.8

HCM Level of Service B

Intersection Capacity Utilization 38.4% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 67 41 73 11 77 46 89 352 16 12 146 42

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 73 45 79 12 84 50 97 383 17 13 159 46

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 197 146 497 217

Volume Left (vph) 73 12 97 13

Volume Right (vph) 79 50 17 46

Hadj (s) -0.13 -0.16 0.05 -0.08

Departure Headway (s) 6.1 6.2 5.4 5.7

Degree Utilization, x 0.33 0.25 0.75 0.35

Capacity (veh/h) 513 507 643 561

Control Delay (s) 12.1 11.2 22.6 11.7

Approach Delay (s) 12.1 11.2 22.6 11.7

Approach LOS B B C B

Intersection Summary

Delay 16.8

HCM Level of Service C

Intersection Capacity Utilization 67.8% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 47 25 7 33 26 38 11 1488 28 31 978 18

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 12 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 1.00 0.94 1.00 1.00 0.92

Flpb, ped/bikes 0.99 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.91 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1754 1729 1749 1675 1770 3421 1494 1770 3421 1461

Flt Permitted 0.69 1.00 0.73 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1280 1729 1352 1675 1770 3421 1494 1770 3421 1461

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 51 27 8 36 28 41 12 1617 30 34 1063 20

RTOR Reduction (vph) 0 7 0 0 38 0 0 0 3 0 0 3

Lane Group Flow (vph) 51 28 0 36 31 0 12 1617 27 34 1063 17

Confl. Peds. (#/hr) 7 8 8 7 15 9 9 15

Turn Type Perm Perm Prot Perm Prot Perm

Protected Phases 4 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 8.8 8.8 8.8 8.8 2.4 112.6 112.6 3.6 113.8 113.8

Effective Green, g (s) 8.8 8.8 8.8 8.8 2.4 112.6 112.6 3.6 113.8 113.8

Actuated g/C Ratio 0.06 0.06 0.06 0.06 0.02 0.80 0.80 0.03 0.81 0.81

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 4.0 4.0 2.0 4.0 4.0

Lane Grp Cap (vph) 80 109 85 105 30 2751 1202 46 2781 1188

v/s Ratio Prot 0.02 0.02 0.01 c0.47 c0.02 0.31

v/s Ratio Perm c0.04 0.03 0.02 0.01

v/c Ratio 0.64 0.25 0.42 0.29 0.40 0.59 0.02 0.74 0.38 0.01

Uniform Delay, d1 64.0 62.5 63.2 62.6 68.1 5.1 2.7 67.7 3.6 2.5

Progression Factor 1.00 1.00 1.00 1.00 1.05 0.13 0.03 1.00 1.00 1.00

Incremental Delay, d2 11.6 0.4 1.2 0.6 1.3 0.4 0.0 41.1 0.4 0.0

Delay (s) 75.6 62.9 64.4 63.2 72.5 1.0 0.1 108.8 4.0 2.5

Level of Service E E E E E A A F A A

Approach Delay (s) 70.5 63.6 1.5 7.1

Approach LOS E E A A

Intersection Summary

HCM Average Control Delay 7.8 HCM Level of Service A

HCM Volume to Capacity ratio 0.60

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 61.8% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 82 425 82 72 374 112 153 418 109 114 186 61

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 10 10 11 10 10 11 12 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 0.99 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.97 1.00 0.97 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1711 1654 1711 1655 1700 1788 1711 1767

Flt Permitted 0.23 1.00 0.22 1.00 0.44 1.00 0.09 1.00

Satd. Flow (perm) 417 1654 404 1655 780 1788 157 1767

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 89 462 89 78 407 122 166 454 118 124 202 66

RTOR Reduction (vph) 0 5 0 0 8 0 0 7 0 0 9 0

Lane Group Flow (vph) 89 546 0 78 521 0 166 565 0 124 259 0

Confl. Peds. (#/hr) 10 8 8 10 8 7 7 8

Confl. Bikes (#/hr) 2 2 5

Bus Blockages (#/hr) 0 4 0 0 0 0 0 0 0 0 0 0

Turn Type pm+pt pm+pt pm+pt pm+pt

Protected Phases 5 2 1 6 7 4 3 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 65.1 59.2 63.3 58.3 56.9 47.1 54.7 46.0

Effective Green, g (s) 65.1 59.2 63.3 58.3 56.9 47.1 54.7 46.0

Actuated g/C Ratio 0.46 0.42 0.45 0.42 0.41 0.34 0.39 0.33

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 248 699 229 689 381 602 158 581

v/s Ratio Prot c0.02 c0.33 0.01 0.32 0.03 c0.32 c0.05 0.15

v/s Ratio Perm 0.15 0.14 0.15 0.26

v/c Ratio 0.36 0.78 0.34 0.76 0.44 0.94 0.78 0.45

Uniform Delay, d1 24.7 34.8 25.5 34.8 28.0 45.0 33.8 37.0

Progression Factor 0.60 0.72 1.00 1.00 1.05 0.97 1.00 1.00

Incremental Delay, d2 0.3 8.4 0.3 7.6 0.1 10.1 20.6 0.2

Delay (s) 15.1 33.3 25.8 42.4 29.4 53.6 54.4 37.2

Level of Service B C C D C D D D

Approach Delay (s) 30.8 40.3 48.2 42.6

Approach LOS C D D D

Intersection Summary

HCM Average Control Delay 40.6 HCM Level of Service D

HCM Volume to Capacity ratio 0.76

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 83.4% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 0 0 0 111 1 115 0 366 226 58 242 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 0 0 121 1 125 0 398 246 63 263 0

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 0 247 643 326

Volume Left (vph) 0 121 0 63

Volume Right (vph) 0 125 246 0

Hadj (s) 0.00 -0.17 -0.20 0.07

Departure Headway (s) 7.1 6.2 5.1 5.7

Degree Utilization, x 0.00 0.42 0.90 0.52

Capacity (veh/h) 452 553 695 611

Control Delay (s) 10.1 13.6 36.5 14.7

Approach Delay (s) 0.0 13.6 36.5 14.7

Approach LOS A B E B

Intersection Summary

Delay 26.0

HCM Level of Service D

Intersection Capacity Utilization 72.6% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 47 31 0 3 28 61 1 3 4 69 11 19

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 51 34 0 3 30 66 1 3 4 75 12 21

Pedestrians 1 4 3 1

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 0 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1279

pX, platoon unblocked

vC, conflicting volume 98 37 237 243 41 217 210 66

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 98 37 237 243 41 217 210 66

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 97 100 100 99 100 89 98 98

cM capacity (veh/h) 1494 1570 670 633 1024 708 660 997

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 85 100 9 108

Volume Left 51 3 1 75

Volume Right 0 66 4 21

cSH 1494 1570 789 744

Volume to Capacity 0.03 0.00 0.01 0.14

Queue Length 95th (ft) 3 0 1 13

Control Delay (s) 4.6 0.3 9.6 10.7

Lane LOS A A A B

Approach Delay (s) 4.6 0.3 9.6 10.7

Approach LOS A B

Intersection Summary

Average Delay 5.5

Intersection Capacity Utilization 30.1% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBU NBL NBT NBR SBU SBL

Lane Configurations

Volume (vph) 24 5 59 25 15 20 26 35 1902 38 2 9

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 12 12 12 12 12

Total Lost time (s) 4.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 0.98 1.00 0.99 1.00 1.00 0.94 1.00

Flpb, ped/bikes 0.99 1.00 0.99 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.86 1.00 0.91 1.00 1.00 0.85 1.00

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Satd. Flow (prot) 1583 1364 1581 1462 1593 3185 1335 1593

Flt Permitted 0.73 1.00 0.68 1.00 0.95 1.00 1.00 0.95

Satd. Flow (perm) 1220 1364 1128 1462 1593 3185 1335 1593

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 26 5 64 27 16 22 28 38 2067 41 2 10

RTOR Reduction (vph) 0 61 0 0 21 0 0 0 0 6 0 0

Lane Group Flow (vph) 26 8 0 27 17 0 0 66 2067 35 0 12

Confl. Peds. (#/hr) 6 8 8 6 12 10 10

Turn Type pm+pt pm+pt Prot Prot Perm Prot Prot

Protected Phases 7 4 3 8 5 5 2 1 1

Permitted Phases 4 8 2

Actuated Green, G (s) 8.3 5.9 8.3 5.9 7.1 110.3 110.3 2.4

Effective Green, g (s) 8.3 5.9 8.3 5.9 7.1 110.3 110.3 2.4

Actuated g/C Ratio 0.06 0.04 0.06 0.04 0.05 0.79 0.79 0.02

Clearance Time (s) 4.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 2.0 3.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 79 57 75 62 81 2509 1052 27

v/s Ratio Prot 0.01 0.01 c0.01 0.01 c0.04 c0.65 0.01

v/s Ratio Perm 0.01 c0.02 0.03

v/c Ratio 0.33 0.14 0.36 0.27 0.81 0.82 0.03 0.44

Uniform Delay, d1 63.0 64.6 63.0 65.0 65.8 9.0 3.2 68.1

Progression Factor 1.00 1.00 1.00 1.00 1.13 0.45 0.04 1.34

Incremental Delay, d2 2.4 0.4 2.9 0.9 19.5 1.2 0.0 2.7

Delay (s) 65.4 65.0 66.0 65.8 93.9 5.3 0.2 93.8

Level of Service E E E E F A A F

Approach Delay (s) 65.1 65.9 7.9

Approach LOS E E A

Intersection Summary

HCM Average Control Delay 8.3 HCM Level of Service A

HCM Volume to Capacity ratio 0.80

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 78.5% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBT SBR

Lane Configurations

Volume (vph) 1371 21

Ideal Flow (vphpl) 1900 1900

Lane Width 12 12

Total Lost time (s) 5.0 5.0

Lane Util. Factor 0.95 1.00

Frpb, ped/bikes 1.00 0.93

Flpb, ped/bikes 1.00 1.00

Frt 1.00 0.85

Flt Protected 1.00 1.00

Satd. Flow (prot) 3185 1318

Flt Permitted 1.00 1.00

Satd. Flow (perm) 3185 1318

Peak-hour factor, PHF 0.92 0.92

Adj. Flow (vph) 1490 23

RTOR Reduction (vph) 0 6

Lane Group Flow (vph) 1490 17

Confl. Peds. (#/hr) 12

Turn Type Perm

Protected Phases 6

Permitted Phases 6

Actuated Green, G (s) 105.6 105.6

Effective Green, g (s) 105.6 105.6

Actuated g/C Ratio 0.75 0.75

Clearance Time (s) 5.0 5.0

Vehicle Extension (s) 2.0 2.0

Lane Grp Cap (vph) 2402 994

v/s Ratio Prot 0.47

v/s Ratio Perm 0.01

v/c Ratio 0.62 0.02

Uniform Delay, d1 7.9 4.3

Progression Factor 0.17 0.01

Incremental Delay, d2 0.8 0.0

Delay (s) 2.1 0.1

Level of Service A A

Approach Delay (s) 2.8

Approach LOS A

Intersection Summary



HCM Signalized Intersection Capacity Analysis

61: N 185th St & Linden Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 39 Synchro 7 -  Report

David Evans and Associates, Inc. Page 65

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 40 717 22 28 763 15 80 75 63 56 26 67

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 10 11 11 12 10 10 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.98

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 1.00 1.00 0.93 1.00 0.89

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1764 3375 1700 3410 1652 1604 1770 1636

Flt Permitted 0.32 1.00 0.34 1.00 0.69 1.00 0.64 1.00

Satd. Flow (perm) 599 3375 607 3410 1203 1604 1186 1636

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 43 779 24 30 829 16 87 82 68 61 28 73

RTOR Reduction (vph) 0 2 0 0 1 0 0 56 0 0 62 0

Lane Group Flow (vph) 43 801 0 30 844 0 87 94 0 61 39 0

Confl. Peds. (#/hr) 5 9 9 5 9 9

Bus Blockages (#/hr) 0 4 0 0 0 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 6 4 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 49.4 49.4 49.4 49.4 10.6 10.6 10.6 10.6

Effective Green, g (s) 49.4 49.4 49.4 49.4 10.6 10.6 10.6 10.6

Actuated g/C Ratio 0.71 0.71 0.71 0.71 0.15 0.15 0.15 0.15

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 423 2382 428 2406 182 243 180 248

v/s Ratio Prot 0.24 c0.25 0.06 0.02

v/s Ratio Perm 0.07 0.05 c0.07 0.05

v/c Ratio 0.10 0.34 0.07 0.35 0.48 0.39 0.34 0.16

Uniform Delay, d1 3.3 4.0 3.2 4.0 27.2 26.8 26.6 25.8

Progression Factor 0.84 1.20 1.03 1.13 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.5 0.4 0.1 0.2 2.0 1.0 1.1 0.3

Delay (s) 3.2 5.1 3.4 4.7 29.1 27.8 27.7 26.1

Level of Service A A A A C C C C

Approach Delay (s) 5.0 4.7 28.3 26.7

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 9.1 HCM Level of Service A

HCM Volume to Capacity ratio 0.37

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 56.6% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 10 383 15 57 432 14 81 6 99 22 0 19

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.95 1.00 1.00 1.00 0.97 0.98

Flpb, ped/bikes 0.95 1.00 1.00 0.99 1.00 0.98 1.00 0.99

Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85 0.94

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.96 1.00 0.97

Satd. Flow (prot) 1687 1801 1511 1746 1785 1687 1531 1663

Flt Permitted 0.47 1.00 1.00 0.51 1.00 0.75 1.00 0.79

Satd. Flow (perm) 833 1801 1511 932 1785 1331 1531 1341

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 11 416 16 62 470 15 88 7 108 24 0 21

RTOR Reduction (vph) 0 0 3 0 0 0 0 0 96 0 19 0

Lane Group Flow (vph) 11 416 13 62 485 0 0 95 12 0 26 0

Confl. Peds. (#/hr) 24 6 6 24 9 3 3 9

Turn Type Perm Perm Perm Perm Perm Perm

Protected Phases 2 6 4 8

Permitted Phases 2 2 6 4 4 8

Actuated Green, G (s) 115.0 115.0 115.0 115.0 115.0 15.0 15.0 15.0

Effective Green, g (s) 115.0 115.0 115.0 115.0 115.0 15.0 15.0 15.0

Actuated g/C Ratio 0.82 0.82 0.82 0.82 0.82 0.11 0.11 0.11

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 684 1479 1241 766 1466 143 164 144

v/s Ratio Prot 0.23 c0.27

v/s Ratio Perm 0.01 0.01 0.07 c0.07 0.01 0.02

v/c Ratio 0.02 0.28 0.01 0.08 0.33 0.66 0.07 0.18

Uniform Delay, d1 2.3 2.9 2.3 2.4 3.1 60.1 56.2 56.9

Progression Factor 0.29 0.62 0.00 0.49 0.65 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.4 0.0 0.2 0.5 8.7 0.1 0.2

Delay (s) 0.7 2.2 0.0 1.3 2.5 68.8 56.3 57.1

Level of Service A A A A A E E E

Approach Delay (s) 2.1 2.3 62.1 57.1

Approach LOS A A E E

Intersection Summary

HCM Average Control Delay 14.0 HCM Level of Service B

HCM Volume to Capacity ratio 0.37

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 50.8% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 63 749 31 23 999 86 46 34 30 76 11 83

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.5 4.5

Lane Util. Factor 1.00 0.95 1.00 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 0.97 1.00 0.92

Flpb, ped/bikes 1.00 1.00 0.99 1.00 0.94 1.00 0.96 1.00

Frt 1.00 0.99 1.00 0.99 1.00 0.93 1.00 0.87

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1590 3045 1580 4341 1493 1467 1529 1299

Flt Permitted 0.21 1.00 0.32 1.00 0.55 1.00 0.71 1.00

Satd. Flow (perm) 352 3045 532 4341 870 1467 1141 1299

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 68 814 34 25 1086 93 50 37 33 83 12 90

RTOR Reduction (vph) 0 1 0 0 4 0 0 28 0 0 80 0

Lane Group Flow (vph) 68 847 0 25 1175 0 50 42 0 83 22 0

Confl. Peds. (#/hr) 14 23 23 14 49 24 24 49

Turn Type pm+pt pm+pt Perm Perm

Protected Phases 5 2 1 6 4 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 111.9 106.3 108.1 104.4 15.0 15.0 15.5 15.5

Effective Green, g (s) 111.9 106.3 108.1 104.4 15.0 15.0 15.5 15.5

Actuated g/C Ratio 0.80 0.76 0.77 0.75 0.11 0.11 0.11 0.11

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.5 4.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 331 2312 438 3237 93 157 126 144

v/s Ratio Prot c0.01 c0.28 0.00 0.27 0.03 0.02

v/s Ratio Perm 0.16 0.04 0.06 c0.07

v/c Ratio 0.21 0.37 0.06 0.36 0.54 0.27 0.66 0.15

Uniform Delay, d1 3.2 5.6 3.8 6.2 59.2 57.5 59.7 56.3

Progression Factor 0.97 1.58 0.62 0.33 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.2 0.3 0.0 0.2 5.9 0.9 11.8 0.5

Delay (s) 3.4 9.2 2.4 2.2 65.1 58.4 71.5 56.8

Level of Service A A A A E E E E

Approach Delay (s) 8.8 2.2 61.2 63.4

Approach LOS A A E E

Intersection Summary

HCM Average Control Delay 12.3 HCM Level of Service B

HCM Volume to Capacity ratio 0.39

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 9.5

Intersection Capacity Utilization 60.8% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 48 0 0 21 31 56

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 52 0 0 23 34 61

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 87 64 95

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 87 64 95

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 94 100 100

cM capacity (veh/h) 914 1000 1499

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 52 23 95

Volume Left 52 0 0

Volume Right 0 0 61

cSH 914 1499 1700

Volume to Capacity 0.06 0.00 0.06

Queue Length 95th (ft) 5 0 0

Control Delay (s) 9.2 0.0 0.0

Lane LOS A

Approach Delay (s) 9.2 0.0 0.0

Approach LOS A

Intersection Summary

Average Delay 2.8

Intersection Capacity Utilization 15.1% ICU Level of Service A

Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 23 579 10 6 392 11

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 25 629 11 7 426 12

Pedestrians 2 5 2

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 885 18 19

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 885 18 19

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 89 40 73

cM capacity (veh/h) 230 1057 1594

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 654 17 438

Volume Left 25 0 426

Volume Right 629 7 0

cSH 929 1700 1594

Volume to Capacity 0.70 0.01 0.27

Queue Length 95th (ft) 152 0 27

Control Delay (s) 17.5 0.0 7.9

Lane LOS C A

Approach Delay (s) 17.5 0.0 7.9

Approach LOS C

Intersection Summary

Average Delay 13.5

Intersection Capacity Utilization 72.9% ICU Level of Service C

Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 16 3 8 15 16 11

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 17 3 9 16 17 12

Pedestrians 1 1 1

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 66 19 26

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 66 19 26

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 98 100 99

cM capacity (veh/h) 928 1058 1587

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 21 25 29

Volume Left 17 0 17

Volume Right 3 16 0

cSH 946 1700 1587

Volume to Capacity 0.02 0.01 0.01

Queue Length 95th (ft) 2 0 1

Control Delay (s) 8.9 0.0 4.4

Lane LOS A A

Approach Delay (s) 8.9 0.0 4.4

Approach LOS A

Intersection Summary

Average Delay 4.2

Intersection Capacity Utilization 18.5% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

3: NW 195th Pl & 24th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 40 Synchro 7 -  Report

David Evans and Associates, Inc. Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 404 0 20 592 12 0 3 25 7 3 4

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 439 0 22 643 13 0 3 27 8 3 4

Pedestrians 1 1 4

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 661 440 1135 1146 441 1169 1140 654

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 661 440 1135 1146 441 1169 1140 654

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 98 100 98 96 95 98 99

cM capacity (veh/h) 925 1119 172 194 615 157 196 465

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total 440 22 657 30 15

Volume Left 1 22 0 0 8

Volume Right 0 0 13 27 4

cSH 925 1119 1700 499 204

Volume to Capacity 0.00 0.02 0.39 0.06 0.07

Queue Length 95th (ft) 0 1 0 5 6

Control Delay (s) 0.0 8.3 0.0 12.7 24.0

Lane LOS A A B C

Approach Delay (s) 0.0 0.3 12.7 24.0

Approach LOS B C

Intersection Summary

Average Delay 0.8

Intersection Capacity Utilization 45.5% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

4: NW 196th St NW & 20th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 40 Synchro 7 -  Report

David Evans and Associates, Inc. Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 3 460 4 88 686 207 5 13 74 145 21 28

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 3 500 4 96 746 225 5 14 80 158 23 30

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 253 254 468 598 100 211

Volume Left (vph) 3 0 96 0 5 158

Volume Right (vph) 0 4 0 225 80 30

Hadj (s) 0.04 0.02 0.14 -0.23 -0.44 0.10

Departure Headway (s) 7.2 7.1 6.7 6.3 7.1 7.1

Degree Utilization, x 0.50 0.50 0.87 1.05 0.20 0.42

Capacity (veh/h) 491 495 526 575 470 481

Control Delay (s) 16.0 16.0 38.7 76.0 11.8 15.2

Approach Delay (s) 16.0 59.6 11.8 15.2

Approach LOS C F B C

Intersection Summary

Delay 40.3

HCM Level of Service E

Intersection Capacity Utilization 69.3% ICU Level of Service C

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

5: NW 195th St & 15th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 40 Synchro 7 -  Report

David Evans and Associates, Inc. Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 39 670 0 0 939 83 0 0 0 66 0 54

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 42 728 0 0 1021 90 0 0 0 72 0 59

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1022 728 1382 1835 364 1516 1880 556

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1022 728 1382 1835 364 1516 1880 556

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 94 100 100 100 100 8 100 88

cM capacity (veh/h) 675 871 86 70 633 78 66 474

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 407 364 510 601 0 130

Volume Left 42 0 0 0 0 72

Volume Right 0 0 0 90 0 59

cSH 675 1700 871 1700 1700 125

Volume to Capacity 0.06 0.21 0.00 0.35 0.00 1.04

Queue Length 95th (ft) 5 0 0 0 0 184

Control Delay (s) 1.9 0.0 0.0 0.0 0.0 160.5

Lane LOS A A F

Approach Delay (s) 1.0 0.0 0.0 160.5

Approach LOS A F

Intersection Summary

Average Delay 10.8

Intersection Capacity Utilization 61.3% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

6: N Richmond Beach Rd & 15th Drwy 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 40 Synchro 7 -  Report

David Evans and Associates, Inc. Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 2 675 59 24 956 5 75 1 29 4 0 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 734 64 26 1039 5 82 1 32 4 0 1

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 369 431 546 525 114 5

Volume Left (vph) 2 0 26 0 82 4

Volume Right (vph) 0 64 0 5 32 1

Hadj (s) 0.04 -0.07 0.06 0.03 0.01 0.07

Departure Headway (s) 6.4 6.3 6.1 6.1 6.9 7.5

Degree Utilization, x 0.66 0.76 0.92 0.88 0.22 0.01

Capacity (veh/h) 545 556 584 588 510 453

Control Delay (s) 19.8 25.2 44.0 37.5 11.8 10.6

Approach Delay (s) 22.7 40.8 11.8 10.6

Approach LOS C E B B

Intersection Summary

Delay 31.8

HCM Level of Service D

Intersection Capacity Utilization 56.8% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

7: NW 190th St & N Richmond Beach Rd 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 40 Synchro 7 -  Report

David Evans and Associates, Inc. Page 7

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 1 155 933 7 46 710

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 168 1014 8 50 772

Pedestrians 2 1

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1289

pX, platoon unblocked 0.83 0.83 0.83

vC, conflicting volume 1506 514 1024

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1209 20 631

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 99 81 94

cM capacity (veh/h) 137 876 789

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2

Volume Total 170 676 346 307 514

Volume Left 1 0 0 50 0

Volume Right 168 0 8 0 0

cSH 847 1700 1700 789 1700

Volume to Capacity 0.20 0.40 0.20 0.06 0.30

Queue Length 95th (ft) 19 0 0 5 0

Control Delay (s) 10.3 0.0 0.0 2.2 0.0

Lane LOS B A

Approach Delay (s) 10.3 0.0 0.8

Approach LOS B

Intersection Summary

Average Delay 1.2

Intersection Capacity Utilization 66.9% ICU Level of Service C

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

8: N Richmond Beach Rd & 8th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 40 Synchro 7 -  Report

David Evans and Associates, Inc. Page 8

Movement EBL EBT EBR EBR2 WBL2 WBL WBT WBR NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 31 608 25 1 31 55 814 214 6 91 182 20

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 12 12 12 11 11 10 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.97 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1706 3510 1711 3160 1711 1771

Flt Permitted 0.21 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 384 3510 1711 3160 1711 1771

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 34 661 27 1 34 60 885 233 7 99 198 22

RTOR Reduction (vph) 0 0 0 0 0 0 13 0 0 0 3 0

Lane Group Flow (vph) 34 689 0 0 0 94 1105 0 0 106 217 0

Confl. Peds. (#/hr) 4 6 2 6 2 2 2

Confl. Bikes (#/hr) 3 2

Bus Blockages (#/hr) 0 0 0 0 0 0 4 0 0 0 0 0

Turn Type Perm Prot Prot Split Split

Protected Phases 2 1 1 6 4 4 4

Permitted Phases 2

Actuated Green, G (s) 65.5 65.5 12.2 82.7 22.6 22.6

Effective Green, g (s) 65.5 65.5 12.2 82.7 22.6 22.6

Actuated g/C Ratio 0.44 0.44 0.08 0.55 0.15 0.15

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.5 2.0 2.0 2.5 2.5

Lane Grp Cap (vph) 168 1533 139 1742 258 267

v/s Ratio Prot 0.20 0.05 c0.35 0.06 c0.12

v/s Ratio Perm 0.09

v/c Ratio 0.20 0.45 0.68 0.63 0.41 0.81

Uniform Delay, d1 26.1 29.6 67.0 23.2 57.7 61.7

Progression Factor 1.00 1.00 0.93 0.91 1.00 1.00

Incremental Delay, d2 2.7 1.0 8.0 1.4 0.8 16.7

Delay (s) 28.8 30.6 70.2 22.6 58.4 78.4

Level of Service C C E C E E

Approach Delay (s) 30.5 26.3 71.9

Approach LOS C C E

Intersection Summary

HCM Average Control Delay 39.4 HCM Level of Service D

HCM Volume to Capacity ratio 0.68

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 76.5% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

8: N Richmond Beach Rd & 8th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 40 Synchro 7 -  Report

David Evans and Associates, Inc. Page 9

Movement SBL SBT SBR SBR2 NEL2 NEL NER NER2

Lane Configurations

Volume (vph) 101 75 20 33 2 26 22 9

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 0.95

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 0.94 0.93

Flt Protected 0.95 1.00 0.98

Satd. Flow (prot) 1711 1651 1597

Flt Permitted 0.95 1.00 0.98

Satd. Flow (perm) 1711 1651 1597

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 110 82 22 36 2 28 24 10

RTOR Reduction (vph) 0 9 0 0 0 0 0 0

Lane Group Flow (vph) 110 131 0 0 0 64 0 0

Confl. Peds. (#/hr) 4 2 2 2 4 4 6

Confl. Bikes (#/hr) 3 3

Bus Blockages (#/hr) 0 2 0 0 0 0 0 0

Turn Type Split Split

Protected Phases 7 7 3 3

Permitted Phases

Actuated Green, G (s) 15.8 15.8 8.9

Effective Green, g (s) 15.8 15.8 8.9

Actuated g/C Ratio 0.11 0.11 0.06

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0

Lane Grp Cap (vph) 180 174 95

v/s Ratio Prot 0.06 c0.08 c0.04

v/s Ratio Perm

v/c Ratio 0.61 0.75 0.67

Uniform Delay, d1 64.2 65.2 69.1

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 4.3 15.0 13.8

Delay (s) 68.4 80.2 82.9

Level of Service E F F

Approach Delay (s) 75.0 82.9

Approach LOS E F

Intersection Summary



HCM Signalized Intersection Capacity Analysis

9: N Richmond Beach Rd & 3rd Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 40 Synchro 7 -  Report

David Evans and Associates, Inc. Page 10

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 128 665 24 33 1144 157 13 38 27 65 32 55

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 11 11 10 10 11 10 10 10

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00 0.99 1.00

Frt 1.00 0.98 1.00 0.94 1.00 0.91

Flt Protected 0.99 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 3349 3314 1637 1619 1643 1552

Flt Permitted 0.57 0.91 0.70 1.00 0.71 1.00

Satd. Flow (perm) 1938 3032 1199 1619 1231 1552

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 139 723 26 36 1243 171 14 41 29 71 35 60

RTOR Reduction (vph) 0 2 0 0 10 0 0 25 0 0 0 0

Lane Group Flow (vph) 0 886 0 0 1440 0 14 45 0 71 95 0

Confl. Peds. (#/hr) 8 2 2 8 7 4 4 7

Confl. Bikes (#/hr) 2

Bus Blockages (#/hr) 0 4 0 0 4 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 55.9 55.9 9.1 9.1 9.1 9.1

Effective Green, g (s) 55.9 55.9 9.1 9.1 9.1 9.1

Actuated g/C Ratio 0.75 0.75 0.12 0.12 0.12 0.12

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1444 2260 145 196 149 188

v/s Ratio Prot 0.03 c0.06

v/s Ratio Perm 0.46 c0.47 0.01 0.06

v/c Ratio 0.61 0.64 0.10 0.23 0.48 0.51

Uniform Delay, d1 4.5 4.6 29.3 29.8 30.7 30.8

Progression Factor 2.34 1.06 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.8 1.2 0.3 0.6 2.4 2.1

Delay (s) 12.3 6.2 29.6 30.4 33.1 33.0

Level of Service B A C C C C

Approach Delay (s) 12.3 6.2 30.2 33.0

Approach LOS B A C C

Intersection Summary

HCM Average Control Delay 10.8 HCM Level of Service B

HCM Volume to Capacity ratio 0.62

Actuated Cycle Length (s) 75.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 84.0% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

10: N Richmond Beach Rd & Dayton Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 40 Synchro 7 -  Report

David Evans and Associates, Inc. Page 11

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 590 168 101 991 358 95

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 11 11 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 1.00 0.95 0.97

Frpb, ped/bikes 0.99 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.97 1.00 1.00 0.97

Flt Protected 1.00 0.95 1.00 0.96

Satd. Flow (prot) 3282 1770 3421 3349

Flt Permitted 1.00 0.95 1.00 0.96

Satd. Flow (perm) 3282 1770 3421 3349

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 641 183 110 1077 389 103

RTOR Reduction (vph) 29 0 0 0 36 0

Lane Group Flow (vph) 795 0 110 1077 456 0

Confl. Peds. (#/hr) 6 6

Confl. Bikes (#/hr) 1 3

Turn Type Prot

Protected Phases 2 1 6 4

Permitted Phases

Actuated Green, G (s) 37.6 8.0 50.6 14.4

Effective Green, g (s) 37.6 8.0 50.6 14.4

Actuated g/C Ratio 0.50 0.11 0.67 0.19

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1645 189 2308 643

v/s Ratio Prot 0.24 0.06 c0.31 c0.14

v/s Ratio Perm

v/c Ratio 0.48 0.58 0.47 0.71

Uniform Delay, d1 12.3 31.9 5.8 28.3

Progression Factor 0.87 1.14 1.05 1.00

Incremental Delay, d2 0.9 2.5 0.6 2.9

Delay (s) 11.6 38.9 6.7 31.3

Level of Service B D A C

Approach Delay (s) 11.6 9.6 31.3

Approach LOS B A C

Intersection Summary

HCM Average Control Delay 14.5 HCM Level of Service B

HCM Volume to Capacity ratio 0.52

Actuated Cycle Length (s) 75.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 53.1% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

11: N Richmond Beach Rd & Fremont Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 40 Synchro 7 -  Report

David Evans and Associates, Inc. Page 12

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 45 599 52 19 819 40 224 235 41 78 103 38

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 12 11 11 11 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 1.00 0.98 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1711 3370 1770 3366 1711 1756 1711 1728

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1711 3370 1770 3366 1711 1756 1711 1728

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 49 651 57 21 890 43 243 255 45 85 112 41

RTOR Reduction (vph) 0 3 0 0 2 0 0 5 0 0 0 0

Lane Group Flow (vph) 49 705 0 21 931 0 243 295 0 85 153 0

Confl. Peds. (#/hr) 2 4 4 2 1 1

Confl. Bikes (#/hr) 3 1

Bus Blockages (#/hr) 0 0 0 0 4 0 0 0 0 0 0 0

Turn Type Prot Prot Split Split

Protected Phases 1 6 5 2 3 3 4 4

Permitted Phases

Actuated Green, G (s) 7.4 79.5 3.6 75.7 29.6 29.6 17.3 17.3

Effective Green, g (s) 7.4 79.5 3.6 75.7 29.6 29.6 17.3 17.3

Actuated g/C Ratio 0.05 0.53 0.02 0.50 0.20 0.20 0.12 0.12

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.0 2.5 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 84 1786 42 1699 338 347 197 199

v/s Ratio Prot c0.03 c0.21 0.01 c0.28 0.14 c0.17 0.05 c0.09

v/s Ratio Perm

v/c Ratio 0.58 0.39 0.50 0.55 0.72 0.85 0.43 0.77

Uniform Delay, d1 69.8 20.9 72.3 25.4 56.3 58.1 61.8 64.4

Progression Factor 0.90 0.71 1.04 0.54 0.90 0.90 1.00 1.00

Incremental Delay, d2 7.4 0.6 6.4 1.2 5.8 16.8 0.6 14.8

Delay (s) 69.9 15.4 81.7 15.1 56.4 69.1 62.3 79.2

Level of Service E B F B E E E E

Approach Delay (s) 19.0 16.5 63.4 73.1

Approach LOS B B E E

Intersection Summary

HCM Average Control Delay 32.9 HCM Level of Service C

HCM Volume to Capacity ratio 0.67

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 25.0

Intersection Capacity Utilization 64.9% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

12: 244th St SW & 100th Ave W 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 40 Synchro 7 -  Report

David Evans and Associates, Inc. Page 13

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 12 2 0 164 4 16 1 393 76 18 176 2

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 13 2 0 178 4 17 1 427 83 20 191 2

Pedestrians 2 1 1 1

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 0 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 725 746 195 705 706 470 195 511

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 725 746 195 705 706 470 195 511

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 96 99 100 48 99 97 100 98

cM capacity (veh/h) 321 334 844 343 353 592 1375 1054

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 15 200 511 213

Volume Left 13 178 1 20

Volume Right 0 17 83 2

cSH 323 356 1375 1054

Volume to Capacity 0.05 0.56 0.00 0.02

Queue Length 95th (ft) 4 82 0 1

Control Delay (s) 16.7 27.3 0.0 0.9

Lane LOS C D A A

Approach Delay (s) 16.7 27.3 0.0 0.9

Approach LOS C D

Intersection Summary

Average Delay 6.3

Intersection Capacity Utilization 43.1% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

13: 244th St SW & Firdale Ave 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 40 Synchro 7 -  Report

David Evans and Associates, Inc. Page 14

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 5 66 196 465 350 7

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 5 72 213 505 380 8

Pedestrians 2 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1320 386 390

vC1, stage 1 conf vol 386

vC2, stage 2 conf vol 934

vCu, unblocked vol 1320 386 390

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s) 5.4

tF (s) 3.5 3.3 2.2

p0 queue free % 98 89 82

cM capacity (veh/h) 293 661 1167

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 77 718 388

Volume Left 5 213 0

Volume Right 72 0 8

cSH 607 1167 1700

Volume to Capacity 0.13 0.18 0.23

Queue Length 95th (ft) 11 17 0

Control Delay (s) 11.8 4.2 0.0

Lane LOS B A

Approach Delay (s) 11.8 4.2 0.0

Approach LOS B

Intersection Summary

Average Delay 3.3

Intersection Capacity Utilization 68.5% ICU Level of Service C

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

14: 244th St SW & 3rd Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 40 Synchro 7 -  Report

David Evans and Associates, Inc. Page 15

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 2 339 72 56 474 38 165 17 35 15 3 6

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 368 78 61 515 41 179 18 38 16 3 7

Pedestrians 1 1 2

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 559 448 1058 1093 410 1081 1112 538

vC1, stage 1 conf vol 413 413 660 660

vC2, stage 2 conf vol 645 680 421 452

vCu, unblocked vol 559 448 1058 1093 410 1081 1112 538

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s) 6.1 5.5 6.1 5.5

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 95 52 95 94 95 99 99

cM capacity (veh/h) 1011 1112 377 376 641 351 366 542

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 2 447 61 557 236 26

Volume Left 2 0 61 0 179 16

Volume Right 0 78 0 41 38 7

cSH 1011 1700 1112 1700 404 387

Volume to Capacity 0.00 0.26 0.05 0.33 0.58 0.07

Queue Length 95th (ft) 0 0 4 0 90 5

Control Delay (s) 8.6 0.0 8.4 0.0 25.7 15.0

Lane LOS A A D B

Approach Delay (s) 0.0 0.8 25.7 15.0

Approach LOS D B

Intersection Summary

Average Delay 5.3

Intersection Capacity Utilization 56.2% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

15: 244th St SW & Fremont Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 40 Synchro 7 -  Report

David Evans and Associates, Inc. Page 16

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 376 49 130 584 120 320

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 409 53 141 635 130 348

Pedestrians 2 6

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 1

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 1257

pX, platoon unblocked 0.85

vC, conflicting volume 468 1361 441

vC1, stage 1 conf vol 441

vC2, stage 2 conf vol 919

vCu, unblocked vol 468 1336 441

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s) 5.4

tF (s) 2.2 3.5 3.3

p0 queue free % 87 56 43

cM capacity (veh/h) 1088 295 613

Direction, Lane # EB 1 WB 1 WB 2 NB 1

Volume Total 462 141 635 478

Volume Left 0 141 0 130

Volume Right 53 0 0 348

cSH 1700 1088 1700 474

Volume to Capacity 0.27 0.13 0.37 1.01

Queue Length 95th (ft) 0 11 0 342

Control Delay (s) 0.0 8.8 0.0 73.6

Lane LOS A F

Approach Delay (s) 0.0 1.6 73.6

Approach LOS F

Intersection Summary

Average Delay 21.2

Intersection Capacity Utilization 66.4% ICU Level of Service C

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

16: N 175th St & 6th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 40 Synchro 7 -  Report

David Evans and Associates, Inc. Page 17

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 8 32 54 257 82 13

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 9 35 59 279 89 14

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 339 252 199

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 339 252 199

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 99 88 98

cM capacity (veh/h) 1219 731 841

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 43 338 103

Volume Left 9 0 89

Volume Right 0 279 14

cSH 1219 1700 744

Volume to Capacity 0.01 0.20 0.14

Queue Length 95th (ft) 1 0 12

Control Delay (s) 1.6 0.0 10.6

Lane LOS A B

Approach Delay (s) 1.6 0.0 10.6

Approach LOS B

Intersection Summary

Average Delay 2.4

Intersection Capacity Utilization 30.8% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

17: St Luke Pl N & Dayton Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 40 Synchro 7 -  Report

David Evans and Associates, Inc. Page 18

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 27 38 91 386 222 20

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 29 41 99 420 241 22

Pedestrians 4

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 874 252 241

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 874 252 241

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 90 95 93

cM capacity (veh/h) 296 786 1325

Direction, Lane # EB 1 EB 2 NB 1 SB 1

Volume Total 29 41 518 263

Volume Left 29 0 99 0

Volume Right 0 41 0 22

cSH 296 786 1325 1700

Volume to Capacity 0.10 0.05 0.07 0.15

Queue Length 95th (ft) 8 4 6 0

Control Delay (s) 18.5 9.8 2.2 0.0

Lane LOS C A A

Approach Delay (s) 13.4 2.2 0.0

Approach LOS B

Intersection Summary

Average Delay 2.4

Intersection Capacity Utilization 51.6% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

18: N 175th St & Fremont Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 40 Synchro 7 -  Report

David Evans and Associates, Inc. Page 19

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 1 0 161 2 218 0 270 144 56 134 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 11 12 12 12 12 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 0.98 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 0.85 1.00

Flt Protected 1.00 0.95 1.00 1.00 1.00 0.99

Satd. Flow (prot) 1863 1707 1543 1863 1548 1832

Flt Permitted 1.00 0.76 1.00 1.00 1.00 0.57

Satd. Flow (perm) 1863 1360 1543 1863 1548 1055

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 1 0 175 2 237 0 293 157 61 146 1

RTOR Reduction (vph) 0 0 0 0 85 0 0 0 122 0 0 0

Lane Group Flow (vph) 0 1 0 175 154 0 0 293 35 0 208 0

Confl. Peds. (#/hr) 3 1 1 3 6 7 7 6

Confl. Bikes (#/hr) 1 1

Turn Type Perm Perm Perm Perm Perm

Protected Phases 2 2 5 5

Permitted Phases 2 2 5 5 5

Actuated Green, G (s) 48.2 48.2 48.2 16.8 16.8 16.8

Effective Green, g (s) 48.2 48.2 48.2 16.8 16.8 16.8

Actuated g/C Ratio 0.64 0.64 0.64 0.22 0.22 0.22

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1197 874 992 417 347 236

v/s Ratio Prot 0.00 0.10 0.16

v/s Ratio Perm c0.13 0.02 c0.20

v/c Ratio 0.00 0.20 0.16 0.70 0.10 0.88

Uniform Delay, d1 4.8 5.5 5.3 26.8 23.1 28.1

Progression Factor 1.00 0.23 1.28 1.00 1.00 1.60

Incremental Delay, d2 0.0 0.5 0.3 4.3 0.0 26.9

Delay (s) 4.8 1.7 7.1 31.1 23.2 71.9

Level of Service A A A C C E

Approach Delay (s) 4.8 4.8 28.4 71.9

Approach LOS A A C E

Intersection Summary

HCM Average Control Delay 27.7 HCM Level of Service C

HCM Volume to Capacity ratio 0.38

Actuated Cycle Length (s) 75.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 53.1% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

19: N 175th St & Meridian Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 40 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 66 813 60 155 1026 318 85 333 232 161 204 28

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 11 12 11 12 11 10 11 12 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 0.91 0.91

Frpb, ped/bikes 1.00 1.00 1.00 0.98 1.00 1.00 0.96 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.96 1.00 1.00 0.85 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 0.99

Satd. Flow (prot) 1770 3377 1770 3229 1711 1739 1470 1610 3198

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 0.99

Satd. Flow (perm) 1770 3377 1770 3229 1711 1739 1470 1610 3198

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 72 884 65 168 1115 346 92 362 252 175 222 30

RTOR Reduction (vph) 0 4 0 0 18 0 0 0 151 0 6 0

Lane Group Flow (vph) 72 946 0 168 1443 0 92 362 101 140 281 0

Confl. Peds. (#/hr) 21 14 14 21 6 13 13 6

Turn Type Prot Prot Split Perm Split

Protected Phases 5 2 1 6 4 4 3 3

Permitted Phases 4

Actuated Green, G (s) 7.1 62.5 17.4 72.8 32.4 32.4 32.4 17.7 17.7

Effective Green, g (s) 7.1 62.5 17.4 72.8 32.4 32.4 32.4 17.7 17.7

Actuated g/C Ratio 0.05 0.42 0.12 0.49 0.22 0.22 0.22 0.12 0.12

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 84 1407 205 1567 370 376 318 190 377

v/s Ratio Prot 0.04 c0.28 0.09 c0.45 0.05 c0.21 0.09 c0.09

v/s Ratio Perm 0.07

v/c Ratio 0.86 0.67 0.82 0.92 0.25 0.96 0.32 0.74 0.74

Uniform Delay, d1 70.9 35.4 64.8 35.9 48.7 58.2 49.5 63.9 64.0

Progression Factor 0.82 0.72 1.11 0.44 1.00 1.00 1.00 0.82 0.82

Incremental Delay, d2 50.2 2.5 2.3 1.2 0.1 36.3 0.2 11.1 6.3

Delay (s) 108.2 28.1 74.0 17.1 48.8 94.5 49.7 63.4 58.9

Level of Service F C E B D F D E E

Approach Delay (s) 33.8 22.9 72.6 60.4

Approach LOS C C E E

Intersection Summary

HCM Average Control Delay 39.4 HCM Level of Service D

HCM Volume to Capacity ratio 0.87

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 87.0% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

20: Carlyle Hall Rd & Dayton Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 40 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 58 31 18 14 29 12 26 504 6 7 269 21

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 63 34 20 15 32 13 28 548 7 8 292 23

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 116 60 583 323

Volume Left (vph) 63 15 28 8

Volume Right (vph) 20 13 7 23

Hadj (s) 0.04 -0.05 0.04 0.00

Departure Headway (s) 6.3 6.4 5.0 5.3

Degree Utilization, x 0.20 0.11 0.81 0.47

Capacity (veh/h) 515 496 709 652

Control Delay (s) 11.0 10.2 25.3 12.9

Approach Delay (s) 11.0 10.2 25.3 12.9

Approach LOS B B D B

Intersection Summary

Delay 19.2

HCM Level of Service C

Intersection Capacity Utilization 57.9% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

21: N Innis Arden Wy & Greenwood Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 40 Synchro 7 -  Report

David Evans and Associates, Inc. Page 22

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 39 211 282 282 97 26

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 42 229 307 307 105 28

Pedestrians 1 12

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1052 121 135

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1052 121 135

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 78 75 79

cM capacity (veh/h) 196 930 1449

Direction, Lane # EB 1 EB 2 NB 1 SB 1

Volume Total 42 229 613 134

Volume Left 42 0 307 0

Volume Right 0 229 0 28

cSH 196 930 1449 1700

Volume to Capacity 0.22 0.25 0.21 0.08

Queue Length 95th (ft) 20 24 20 0

Control Delay (s) 28.4 10.1 5.1 0.0

Lane LOS D B A

Approach Delay (s) 13.0 5.1 0.0

Approach LOS B

Intersection Summary

Average Delay 6.6

Intersection Capacity Utilization 50.7% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 25 38 3 22 39 173 8 366 34 158 146 17

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 27 41 3 24 42 188 9 398 37 172 159 18

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 72 66 188 443 349

Volume Left (vph) 27 24 0 9 172

Volume Right (vph) 3 0 188 37 18

Hadj (s) 0.08 0.21 -0.67 -0.01 0.10

Departure Headway (s) 7.0 7.1 6.2 5.5 5.8

Degree Utilization, x 0.14 0.13 0.32 0.68 0.56

Capacity (veh/h) 435 461 517 628 597

Control Delay (s) 11.1 9.9 10.9 19.4 15.8

Approach Delay (s) 11.1 10.7 19.4 15.8

Approach LOS B B C C

Intersection Summary

Delay 15.8

HCM Level of Service C

Intersection Capacity Utilization 59.9% ICU Level of Service B

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 22 167 2 23 147 64 9 489 55 55 253 17

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 11 11 11 12 11 11 12 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.98 1.00 1.00

Flpb, ped/bikes 0.99 1.00 0.96 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.95 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1755 1858 1650 1701 1767 1801 1507 1768 1782

Flt Permitted 0.44 1.00 0.55 1.00 0.58 1.00 1.00 0.42 1.00

Satd. Flow (perm) 813 1858 957 1701 1080 1801 1507 782 1782

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 24 182 2 25 160 70 10 532 60 60 275 18

RTOR Reduction (vph) 0 1 0 0 24 0 0 0 19 0 2 0

Lane Group Flow (vph) 24 183 0 25 206 0 10 532 41 60 291 0

Confl. Peds. (#/hr) 6 22 22 6 1 2 2 1

Confl. Bikes (#/hr) 2 2

Turn Type Perm Perm Perm Perm Perm

Protected Phases 4 4 2 2

Permitted Phases 4 4 2 2 2

Actuated Green, G (s) 13.9 13.9 13.9 13.9 51.1 51.1 51.1 51.1 51.1

Effective Green, g (s) 13.9 13.9 13.9 13.9 51.1 51.1 51.1 51.1 51.1

Actuated g/C Ratio 0.19 0.19 0.19 0.19 0.68 0.68 0.68 0.68 0.68

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 151 344 177 315 736 1227 1027 533 1214

v/s Ratio Prot 0.10 c0.12 c0.30 0.16

v/s Ratio Perm 0.03 0.03 0.01 0.03 0.08

v/c Ratio 0.16 0.53 0.14 0.65 0.01 0.43 0.04 0.11 0.24

Uniform Delay, d1 25.6 27.6 25.6 28.3 3.8 5.4 3.9 4.1 4.6

Progression Factor 1.00 1.00 1.21 1.37 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.2 0.8 0.1 3.3 0.0 1.1 0.1 0.4 0.5

Delay (s) 25.8 28.4 31.0 42.1 3.9 6.5 4.0 4.6 5.0

Level of Service C C C D A A A A A

Approach Delay (s) 28.1 41.0 6.2 4.9

Approach LOS C D A A

Intersection Summary

HCM Average Control Delay 15.4 HCM Level of Service B

HCM Volume to Capacity ratio 0.48

Actuated Cycle Length (s) 75.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 61.5% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 1 241 36 159 187 37 41 17 676 25 310 72

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00 1.00 0.95 0.95 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.86 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 1676 1399 1513 1587 1393 1589 1365 1354 1593 3185 1392

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.53 1.00 1.00 0.43 1.00 1.00

Satd. Flow (perm) 1593 1676 1399 1513 1587 1393 888 1365 1354 722 3185 1392

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 1 262 39 173 203 40 45 18 735 27 337 78

RTOR Reduction (vph) 0 0 14 0 0 0 0 167 174 0 0 36

Lane Group Flow (vph) 1 262 25 156 220 40 45 211 201 27 337 42

Confl. Peds. (#/hr) 5 3 3 5 1 1

Turn Type Split Perm Split Free Perm Prot Perm Perm

Protected Phases 8 8 7 7 2 2 6

Permitted Phases 8 Free 2 6 6

Actuated Green, G (s) 29.4 29.4 29.4 25.3 25.3 150.0 80.3 80.3 80.3 80.3 80.3 80.3

Effective Green, g (s) 29.4 29.4 29.4 25.3 25.3 150.0 80.3 80.3 80.3 80.3 80.3 80.3

Actuated g/C Ratio 0.20 0.20 0.20 0.17 0.17 1.00 0.54 0.54 0.54 0.54 0.54 0.54

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.5 3.5 3.5 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 312 328 274 255 268 1393 475 731 725 387 1705 745

v/s Ratio Prot 0.00 c0.16 0.10 c0.14 c0.15 0.15 0.11

v/s Ratio Perm 0.02 0.03 0.05 0.04 0.03

v/c Ratio 0.00 0.80 0.09 0.61 0.82 0.03 0.09 0.29 0.28 0.07 0.20 0.06

Uniform Delay, d1 48.5 57.5 49.4 57.8 60.2 0.0 17.1 19.1 19.0 16.8 18.1 16.7

Progression Factor 1.00 1.00 1.00 0.37 0.38 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 13.1 0.2 2.7 15.2 0.0 0.4 1.0 0.9 0.3 0.3 0.1

Delay (s) 48.5 70.5 49.5 23.8 38.0 0.0 17.5 20.1 20.0 17.2 18.4 16.8

Level of Service D E D C D A B C B B B B

Approach Delay (s) 67.8 29.0 19.9 18.0

Approach LOS E C B B

Intersection Summary

HCM Average Control Delay 28.8 HCM Level of Service C

HCM Volume to Capacity ratio 0.50

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 64.4% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 368 132 5 238 101 93 6 1032 207 135 648 208

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.98 1.00 0.99 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.97 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1769 1850 1741 1863 1556 1769 3424 1770 3386

Flt Permitted 0.34 1.00 0.66 1.00 1.00 0.27 1.00 0.08 1.00

Satd. Flow (perm) 625 1850 1215 1863 1556 507 3424 147 3386

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 400 143 5 259 110 101 7 1122 225 147 704 226

RTOR Reduction (vph) 0 1 0 0 0 92 0 10 0 0 19 0

Lane Group Flow (vph) 400 147 0 259 110 9 7 1337 0 147 911 0

Confl. Peds. (#/hr) 1 11 11 1 2 12 12 2

Confl. Bikes (#/hr) 2 1 1

Turn Type pm+pt pm+pt Perm pm+pt pm+pt

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 8 2 6

Actuated Green, G (s) 50.6 25.2 34.8 13.4 13.4 76.3 75.5 91.4 86.6

Effective Green, g (s) 50.6 25.2 34.8 13.4 13.4 76.3 75.5 91.4 86.6

Actuated g/C Ratio 0.34 0.17 0.23 0.09 0.09 0.51 0.50 0.61 0.58

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 464 311 357 166 139 265 1723 218 1955

v/s Ratio Prot c0.19 0.08 0.10 0.06 0.00 c0.39 c0.05 0.27

v/s Ratio Perm c0.10 0.06 0.01 0.01 0.36

v/c Ratio 0.86 0.47 0.73 0.66 0.06 0.03 0.78 0.67 0.47

Uniform Delay, d1 42.9 56.4 52.0 66.1 62.6 18.4 30.4 25.3 18.3

Progression Factor 1.00 1.00 0.22 0.51 1.59 1.00 1.00 1.00 1.00

Incremental Delay, d2 15.1 1.1 5.0 6.6 0.1 0.0 3.5 8.0 0.8

Delay (s) 58.1 57.5 16.3 40.3 99.5 18.5 33.8 33.3 19.1

Level of Service E E B D F B C C B

Approach Delay (s) 57.9 39.8 33.8 21.1

Approach LOS E D C C

Intersection Summary

HCM Average Control Delay 34.5 HCM Level of Service C

HCM Volume to Capacity ratio 0.79

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 82.1% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 367 833 114 5 784 306 344 505 506 27 40 92

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.1 5.5 5.5 5.5 5.1 5.1 5.5 5.1 5.1 5.5

Lane Util. Factor 1.00 0.95 1.00 0.95 0.91 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.96 0.99 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 0.96 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 1.00 0.95 0.99 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3539 1518 3370 1610 3370 1583 1770 1863 1583

Flt Permitted 0.07 1.00 1.00 0.95 0.95 0.99 1.00 0.95 1.00 1.00

Satd. Flow (perm) 137 3539 1518 3206 1610 3370 1583 1770 1863 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 399 905 124 5 852 333 374 549 550 29 43 100

RTOR Reduction (vph) 0 0 31 0 28 0 0 0 195 0 0 59

Lane Group Flow (vph) 399 905 93 0 1162 0 299 624 355 29 43 41

Confl. Peds. (#/hr) 6 8 8 6

Confl. Bikes (#/hr) 1

Turn Type pm+pt Perm Perm Split custom Split custom

Protected Phases 5 2 6 4 4 3 3

Permitted Phases 2 2 6 2 6

Actuated Green, G (s) 90.4 90.4 90.4 57.9 30.1 30.1 90.4 3.8 3.8 57.9

Effective Green, g (s) 90.4 90.4 90.4 57.9 30.1 30.1 90.4 3.8 3.8 57.9

Actuated g/C Ratio 0.65 0.65 0.65 0.41 0.22 0.22 0.65 0.03 0.03 0.41

Clearance Time (s) 5.1 5.5 5.5 5.5 5.1 5.1 5.5 5.1 5.1 5.5

Vehicle Extension (s) 3.0 3.5 3.5 3.5 3.0 3.0 3.5 3.0 3.0 3.5

Lane Grp Cap (vph) 408 2285 980 1326 346 725 1022 48 51 655

v/s Ratio Prot c0.19 0.26 c0.19 0.19 0.02 c0.02

v/s Ratio Perm c0.44 0.06 0.36 0.22 0.03

v/c Ratio 0.98 0.40 0.10 0.88 0.86 0.86 0.35 0.60 0.84 0.06

Uniform Delay, d1 44.7 11.8 9.4 37.8 53.0 52.9 11.3 67.4 67.8 24.7

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 38.3 0.1 0.1 6.9 19.5 10.2 0.2 19.6 70.6 0.0

Delay (s) 83.0 11.9 9.4 44.7 72.5 63.2 11.6 87.0 138.4 24.8

Level of Service F B A D E E B F F C

Approach Delay (s) 31.6 44.7 45.8 63.7

Approach LOS C D D E

Intersection Summary

HCM Average Control Delay 41.4 HCM Level of Service D

HCM Volume to Capacity ratio 0.92

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.3

Intersection Capacity Utilization 90.7% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Sign Control Stop Stop Stop

Volume (vph) 3 56 71 45 34 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 3 61 77 49 37 1

Direction, Lane # EB 1 NB 1 SB 1

Volume Total (vph) 64 126 38

Volume Left (vph) 3 77 0

Volume Right (vph) 61 0 1

Hadj (s) -0.53 0.16 0.02

Departure Headway (s) 3.7 4.2 4.2

Degree Utilization, x 0.07 0.15 0.04

Capacity (veh/h) 919 830 841

Control Delay (s) 7.0 8.0 7.4

Approach Delay (s) 7.0 8.0 7.4

Approach LOS A A A

Intersection Summary

Delay 7.6

HCM Level of Service A

Intersection Capacity Utilization 23.3% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 4 5 0 1 7 60 0 24 0 60 38 11

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 4 5 0 1 8 65 0 26 0 65 41 12

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 10 74 26 118

Volume Left (vph) 4 1 0 65

Volume Right (vph) 0 65 0 12

Hadj (s) 0.12 -0.49 0.03 0.08

Departure Headway (s) 4.4 3.7 4.2 4.2

Degree Utilization, x 0.01 0.08 0.03 0.14

Capacity (veh/h) 781 924 821 842

Control Delay (s) 7.5 7.0 7.4 7.8

Approach Delay (s) 7.5 7.0 7.4 7.8

Approach LOS A A A A

Intersection Summary

Delay 7.5

HCM Level of Service A

Intersection Capacity Utilization 25.0% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 0 4 8 0 41 2 101 11 26 67 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 0 4 9 0 45 2 110 12 28 73 0

Pedestrians 1 1

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 295 255 74 255 249 117 73 122

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 295 255 74 255 249 117 73 122

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 100 100 99 100 95 100 98

cM capacity (veh/h) 615 635 987 684 640 935 1527 1466

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 5 53 124 101

Volume Left 1 9 2 28

Volume Right 4 45 12 0

cSH 881 882 1527 1466

Volume to Capacity 0.01 0.06 0.00 0.02

Queue Length 95th (ft) 0 5 0 1

Control Delay (s) 9.1 9.3 0.1 2.2

Lane LOS A A A A

Approach Delay (s) 9.1 9.3 0.1 2.2

Approach LOS A A

Intersection Summary

Average Delay 2.8

Intersection Capacity Utilization 22.5% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 330 15 7 19 4 14 59 433 17 14 301 162

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 5.0 5.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 0.99 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.95 1.00 0.99 1.00 0.95

Flt Protected 0.96 0.97 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1769 1713 1755 3516 1770 3326

Flt Permitted 0.73 0.79 0.47 1.00 0.95 1.00

Satd. Flow (perm) 1350 1389 863 3516 1770 3326

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 359 16 8 21 4 15 64 471 18 15 327 176

RTOR Reduction (vph) 0 1 0 0 10 0 0 1 0 0 34 0

Lane Group Flow (vph) 0 382 0 0 30 0 64 488 0 15 469 0

Confl. Peds. (#/hr) 1 3 3 1 3 2 2 3

Confl. Bikes (#/hr) 1

Turn Type Perm Perm Perm Prot

Protected Phases 8 8 6 5 5 6

Permitted Phases 8 8 6

Actuated Green, G (s) 53.5 53.5 69.4 69.4 14.1 87.5

Effective Green, g (s) 53.5 53.5 69.4 69.4 14.1 87.5

Actuated g/C Ratio 0.36 0.36 0.46 0.46 0.09 0.58

Clearance Time (s) 4.0 4.0 5.0 5.0 4.0

Vehicle Extension (s) 3.5 3.5 2.5 2.5 2.0

Lane Grp Cap (vph) 482 495 399 1627 166 1940

v/s Ratio Prot c0.14 0.01 c0.14

v/s Ratio Perm c0.28 0.02 0.07

v/c Ratio 0.79 0.06 0.16 0.30 0.09 0.24

Uniform Delay, d1 43.3 31.7 23.4 25.1 62.1 15.2

Progression Factor 1.00 1.00 0.73 0.72 1.69 0.19

Incremental Delay, d2 9.0 0.1 0.8 0.5 0.1 0.0

Delay (s) 52.3 31.8 17.9 18.6 105.1 2.9

Level of Service D C B B F A

Approach Delay (s) 52.3 31.8 18.5 5.8

Approach LOS D C B A

Intersection Summary

HCM Average Control Delay 23.1 HCM Level of Service C

HCM Volume to Capacity ratio 0.49

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 13.0

Intersection Capacity Utilization 54.8% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 3 5 106 5 7 9 120 75 8 51 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 3 5 115 5 8 10 130 82 9 55 0

Pedestrians 2 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 131

pX, platoon unblocked 0.97 0.97 0.97 0.97 0.97 0.97

vC, conflicting volume 276 304 57 273 264 173 55 212

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 237 267 57 234 225 131 55 171

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 99 99 83 99 99 99 99

cM capacity (veh/h) 677 612 1007 684 646 889 1549 1363

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 9 128 222 64

Volume Left 0 115 10 9

Volume Right 5 8 82 0

cSH 811 692 1549 1363

Volume to Capacity 0.01 0.19 0.01 0.01

Queue Length 95th (ft) 1 17 0 0

Control Delay (s) 9.5 11.4 0.4 1.1

Lane LOS A B A A

Approach Delay (s) 9.5 11.4 0.4 1.1

Approach LOS A B

Intersection Summary

Average Delay 4.0

Intersection Capacity Utilization 32.4% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 15 3 7 25 18 18 17 94 13 28 94 49

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 16 3 8 27 20 20 18 102 14 30 102 53

Pedestrians 4 3 1

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 369 350 134 349 370 112 159 119

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 369 350 134 349 370 112 159 119

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 97 99 99 95 96 98 99 98

cM capacity (veh/h) 541 552 911 578 538 938 1415 1465

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 27 66 135 186

Volume Left 16 27 18 30

Volume Right 8 20 14 53

cSH 612 636 1415 1465

Volume to Capacity 0.04 0.10 0.01 0.02

Queue Length 95th (ft) 3 9 1 2

Control Delay (s) 11.2 11.3 1.1 1.4

Lane LOS B B A A

Approach Delay (s) 11.2 11.3 1.1 1.4

Approach LOS B B

Intersection Summary

Average Delay 3.5

Intersection Capacity Utilization 23.9% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 134 738 4 4 1026 99 4 1 1 44 1 137

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.6 4.6 4.6 4.6 5.5 5.5 5.5

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.99 0.98 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.97 0.95 1.00

Satd. Flow (prot) 1770 3536 1768 3484 1759 1770 1561

Flt Permitted 0.16 1.00 0.29 1.00 0.90 0.75 1.00

Satd. Flow (perm) 291 3536 547 3484 1631 1404 1561

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 146 802 4 4 1115 108 4 1 1 48 1 149

RTOR Reduction (vph) 0 0 0 0 8 0 0 1 0 0 100 0

Lane Group Flow (vph) 146 806 0 4 1215 0 0 5 0 48 50 0

Confl. Peds. (#/hr) 2 1 1 2 2 2

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 90.1 90.1 90.1 90.1 49.8 49.8 49.8

Effective Green, g (s) 90.1 90.1 90.1 90.1 49.8 49.8 49.8

Actuated g/C Ratio 0.60 0.60 0.60 0.60 0.33 0.33 0.33

Clearance Time (s) 4.6 4.6 4.6 4.6 5.5 5.5 5.5

Vehicle Extension (s) 3.5 3.5 3.5 3.5 4.0 4.0 4.0

Lane Grp Cap (vph) 175 2124 329 2093 541 466 518

v/s Ratio Prot 0.23 0.35 0.03

v/s Ratio Perm c0.50 0.01 0.00 c0.03

v/c Ratio 0.83 0.38 0.01 0.58 0.01 0.10 0.10

Uniform Delay, d1 24.0 15.5 12.0 18.4 33.6 34.7 34.6

Progression Factor 1.22 1.08 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 18.4 0.1 0.0 0.4 0.0 0.4 0.4

Delay (s) 47.8 16.8 12.1 18.8 33.6 35.1 35.0

Level of Service D B B B C D C

Approach Delay (s) 21.5 18.8 33.6 35.0

Approach LOS C B C C

Intersection Summary

HCM Average Control Delay 21.3 HCM Level of Service C

HCM Volume to Capacity ratio 0.57

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 10.1

Intersection Capacity Utilization 71.2% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

34: SR 104 & 100th Ave W 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 40 Synchro 7 -  Report

David Evans and Associates, Inc. Page 35

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 74 579 191 134 740 237 207 495 111 183 336 46

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.96 1.00 0.96 1.00 0.97 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 3392 1770 3391 1770 3430 1770 3467

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1770 3392 1770 3391 1770 3430 1770 3467

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 80 629 208 146 804 258 225 538 121 199 365 50

RTOR Reduction (vph) 0 43 0 0 41 0 0 26 0 0 14 0

Lane Group Flow (vph) 80 794 0 146 1021 0 225 633 0 199 401 0

Confl. Peds. (#/hr) 8 4 4 8 6 5 5 6

Turn Type Prot Prot Prot Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases

Actuated Green, G (s) 4.2 21.8 8.2 25.8 11.6 18.4 10.6 17.4

Effective Green, g (s) 4.2 21.8 8.2 25.8 11.6 18.4 10.6 17.4

Actuated g/C Ratio 0.06 0.29 0.11 0.34 0.15 0.25 0.14 0.23

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 99 986 194 1167 274 841 250 804

v/s Ratio Prot 0.05 0.23 c0.08 c0.30 c0.13 c0.18 0.11 0.12

v/s Ratio Perm

v/c Ratio 0.81 0.81 0.75 0.88 0.82 0.75 0.80 0.50

Uniform Delay, d1 35.0 24.6 32.4 23.1 30.7 26.2 31.2 25.0

Progression Factor 1.00 1.00 1.48 0.94 1.09 0.92 1.00 1.00

Incremental Delay, d2 36.6 4.9 14.0 7.0 17.6 6.2 15.9 2.2

Delay (s) 71.6 29.5 61.9 28.8 51.0 30.2 47.1 27.2

Level of Service E C E C D C D C

Approach Delay (s) 33.2 32.8 35.5 33.7

Approach LOS C C D C

Intersection Summary

HCM Average Control Delay 33.7 HCM Level of Service C

HCM Volume to Capacity ratio 0.80

Actuated Cycle Length (s) 75.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 73.1% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 0 0 822 0 0 0 0 0 659 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3

Lane Util. Factor 0.95 0.95

Frt 1.00 1.00

Flt Protected 1.00 1.00

Satd. Flow (prot) 3539 3539

Flt Permitted 1.00 1.00

Satd. Flow (perm) 3539 3539

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 0 0 0 893 0 0 0 0 0 716 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 0 0 0 893 0 0 0 0 0 716 0

Turn Type

Protected Phases 6 4

Permitted Phases

Actuated Green, G (s) 99.7 39.7

Effective Green, g (s) 99.7 39.7

Actuated g/C Ratio 0.66 0.26

Clearance Time (s) 5.3 5.3

Vehicle Extension (s) 5.0 5.0

Lane Grp Cap (vph) 2352 937

v/s Ratio Prot c0.25 c0.20

v/s Ratio Perm

v/c Ratio 0.38 0.76

Uniform Delay, d1 11.3 50.8

Progression Factor 0.87 1.00

Incremental Delay, d2 0.4 4.4

Delay (s) 10.2 55.3

Level of Service B E

Approach Delay (s) 0.0 10.2 0.0 55.3

Approach LOS A B A E

Intersection Summary

HCM Average Control Delay 30.3 HCM Level of Service C

HCM Volume to Capacity ratio 0.49

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 10.6

Intersection Capacity Utilization 37.1% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 0 781 0 0 655 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3

Lane Util. Factor 0.95 0.97

Frt 1.00 1.00

Flt Protected 1.00 0.95

Satd. Flow (prot) 3539 3433

Flt Permitted 1.00 0.95

Satd. Flow (perm) 3539 3433

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 849 0 0 712 0

RTOR Reduction (vph) 0 0 0 0 204 0

Lane Group Flow (vph) 0 849 0 0 508 0

Turn Type

Protected Phases 2 4

Permitted Phases

Actuated Green, G (s) 108.3 31.1

Effective Green, g (s) 108.3 31.1

Actuated g/C Ratio 0.72 0.21

Clearance Time (s) 5.3 5.3

Vehicle Extension (s) 5.0 5.0

Lane Grp Cap (vph) 2555 712

v/s Ratio Prot c0.24 c0.15

v/s Ratio Perm

v/c Ratio 0.33 0.71

Uniform Delay, d1 7.6 55.3

Progression Factor 1.44 0.06

Incremental Delay, d2 0.3 3.7

Delay (s) 11.3 6.9

Level of Service B A

Approach Delay (s) 11.3 0.0 6.9

Approach LOS B A A

Intersection Summary

HCM Average Control Delay 9.3 HCM Level of Service A

HCM Volume to Capacity ratio 0.42

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 10.6

Intersection Capacity Utilization 49.8% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 61 1505 72 158 1857 152 120 187 194 123 95 46

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.6 5.3 4.6 5.3 4.6 5.0 5.0 4.6 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3515 1770 3493 1770 1803 1552 1770 1863 1558

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3515 1770 3493 1770 1803 1552 1770 1863 1558

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 66 1636 78 172 2018 165 130 203 211 134 103 50

RTOR Reduction (vph) 0 2 0 0 4 0 0 0 103 0 0 42

Lane Group Flow (vph) 66 1712 0 172 2179 0 130 203 108 134 103 8

Confl. Peds. (#/hr) 2 3 3 2

Confl. Bikes (#/hr) 7 3 1

Bus Blockages (#/hr) 0 0 0 0 0 0 0 8 0 0 0 0

Turn Type Prot Prot Prot Perm Prot Perm

Protected Phases 5 2 1 6 3 8 7 4

Permitted Phases 8 4

Actuated Green, G (s) 12.5 74.2 21.0 82.7 12.3 24.9 24.9 10.4 23.0 23.0

Effective Green, g (s) 12.5 74.2 21.0 82.7 12.3 24.9 24.9 10.4 23.0 23.0

Actuated g/C Ratio 0.08 0.49 0.14 0.55 0.08 0.17 0.17 0.07 0.15 0.15

Clearance Time (s) 4.6 5.3 4.6 5.3 4.6 5.0 5.0 4.6 5.0 5.0

Vehicle Extension (s) 2.5 5.0 2.5 5.0 2.5 5.0 5.0 3.0 5.0 5.0

Lane Grp Cap (vph) 148 1739 248 1926 145 299 258 123 286 239

v/s Ratio Prot 0.04 0.49 c0.10 c0.62 0.07 c0.11 c0.08 0.06

v/s Ratio Perm 0.07 0.00

v/c Ratio 0.45 0.98 0.69 1.13 0.90 0.68 0.42 1.09 0.36 0.03

Uniform Delay, d1 65.5 37.3 61.4 33.6 68.2 58.8 56.1 69.8 56.9 54.0

Progression Factor 1.25 0.52 1.09 0.93 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.5 17.7 7.1 65.9 45.0 7.8 2.3 107.2 1.6 0.1

Delay (s) 83.2 37.0 73.8 97.2 113.2 66.6 58.4 177.0 58.5 54.1

Level of Service F D E F F E E F E D

Approach Delay (s) 38.7 95.5 74.5 113.1

Approach LOS D F E F

Intersection Summary

HCM Average Control Delay 73.9 HCM Level of Service E

HCM Volume to Capacity ratio 0.97

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 14.5

Intersection Capacity Utilization 94.3% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 0 1510 1433 0 495 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3 5.0

Lane Util. Factor 0.95 0.95 0.97

Frt 1.00 1.00 1.00

Flt Protected 1.00 1.00 0.95

Satd. Flow (prot) 3539 3539 3433

Flt Permitted 1.00 1.00 0.95

Satd. Flow (perm) 3539 3539 3433

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 1641 1558 0 538 0

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 0 1641 1558 0 538 0

Turn Type

Protected Phases 2 6 4

Permitted Phases

Actuated Green, G (s) 110.9 110.9 28.8

Effective Green, g (s) 110.9 110.9 28.8

Actuated g/C Ratio 0.74 0.74 0.19

Clearance Time (s) 5.3 5.3 5.0

Vehicle Extension (s) 5.0 3.0 3.0

Lane Grp Cap (vph) 2617 2617 659

v/s Ratio Prot c0.46 0.44 c0.16

v/s Ratio Perm

v/c Ratio 0.63 0.60 0.82

Uniform Delay, d1 9.5 9.1 58.1

Progression Factor 0.25 1.00 1.00

Incremental Delay, d2 0.4 1.0 7.7

Delay (s) 2.8 10.1 65.8

Level of Service A B E

Approach Delay (s) 2.8 10.1 65.8

Approach LOS A B E

Intersection Summary

HCM Average Control Delay 14.9 HCM Level of Service B

HCM Volume to Capacity ratio 0.67

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 10.3

Intersection Capacity Utilization 64.4% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 37 39 62 1605 1292 61

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 40 42 67 1745 1404 66

Pedestrians 2

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 2413 704 1473

vC1, stage 1 conf vol 1406

vC2, stage 2 conf vol 1007

vCu, unblocked vol 2413 704 1473

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s) 5.8

tF (s) 3.5 3.3 2.2

p0 queue free % 73 89 85

cM capacity (veh/h) 151 379 453

Direction, Lane # EB 1 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3

Volume Total 83 67 872 872 702 702 66

Volume Left 40 67 0 0 0 0 0

Volume Right 42 0 0 0 0 0 66

cSH 218 453 1700 1700 1700 1700 1700

Volume to Capacity 0.38 0.15 0.51 0.51 0.41 0.41 0.04

Queue Length 95th (ft) 42 13 0 0 0 0 0

Control Delay (s) 31.2 14.3 0.0 0.0 0.0 0.0 0.0

Lane LOS D B

Approach Delay (s) 31.2 0.5 0.0

Approach LOS D

Intersection Summary

Average Delay 1.1

Intersection Capacity Utilization 55.5% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 237 296 79 184 385 386 47 1252 139 231 877 236

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 11 11 11 11 11 11 13 15 11 13

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.98 1.00 1.00 0.95 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3408 1711 3421 1497 1711 3421 1562 1947 3421 1586

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3408 1711 3421 1497 1711 3421 1562 1947 3421 1586

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 258 322 86 200 418 420 51 1361 151 251 953 257

RTOR Reduction (vph) 0 16 0 0 0 157 0 0 91 0 0 83

Lane Group Flow (vph) 258 392 0 200 418 263 51 1361 60 251 953 174

Confl. Peds. (#/hr) 6 10 10 6 10 21 21 10

Turn Type Prot Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 22.0 30.2 18.8 27.0 27.0 7.4 60.0 60.0 19.0 71.6 71.6

Effective Green, g (s) 22.0 30.2 18.8 27.0 27.0 7.4 60.0 60.0 19.0 71.6 71.6

Actuated g/C Ratio 0.15 0.20 0.13 0.18 0.18 0.05 0.40 0.40 0.13 0.48 0.48

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 3.0 2.0 2.0 2.5 3.5 3.5 2.5 3.5 3.5

Lane Grp Cap (vph) 260 686 214 616 269 84 1368 625 247 1633 757

v/s Ratio Prot c0.15 c0.12 0.12 0.12 0.03 c0.40 c0.13 0.28

v/s Ratio Perm c0.18 0.04 0.11

v/c Ratio 0.99 0.57 0.93 0.68 0.98 0.61 0.99 0.10 1.02 0.58 0.23

Uniform Delay, d1 63.9 54.1 65.0 57.4 61.2 69.9 44.8 28.1 65.5 28.4 23.0

Progression Factor 0.89 0.99 1.05 0.84 0.70 1.24 0.61 0.25 1.00 1.00 1.00

Incremental Delay, d2 53.4 0.7 43.1 2.3 47.5 5.9 17.2 0.2 61.5 1.5 0.7

Delay (s) 110.2 54.2 111.4 50.5 90.1 92.2 44.8 7.1 127.0 29.9 23.7

Level of Service F D F D F F D A F C C

Approach Delay (s) 75.9 78.2 42.7 45.5

Approach LOS E E D D

Intersection Summary

HCM Average Control Delay 56.0 HCM Level of Service E

HCM Volume to Capacity ratio 1.05

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 28.0

Intersection Capacity Utilization 91.7% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL2 EBL EBT EBR WBL WBT WBR WBR2 NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 1 183 404 351 151 335 63 96 418 38 1251 108

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00

Frt 1.00 1.00 0.85 1.00 0.95 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 3185 1425 1593 3032 1593 3185 1425

Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1593 3185 1425 1593 3032 1593 3185 1425

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 1 199 439 382 164 364 68 104 454 41 1360 117

RTOR Reduction (vph) 0 0 0 310 0 14 0 0 0 0 0 59

Lane Group Flow (vph) 0 200 439 72 164 522 0 0 0 495 1360 58

Turn Type Prot Prot Perm Prot Prot Prot Perm

Protected Phases 7 7 4 3 8 5 5 2

Permitted Phases 4 2

Actuated Green, G (s) 16.0 28.2 28.2 16.0 28.2 41.0 74.8 74.8

Effective Green, g (s) 16.0 28.2 28.2 16.0 28.2 41.0 74.8 74.8

Actuated g/C Ratio 0.11 0.19 0.19 0.11 0.19 0.27 0.50 0.50

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 2.0 6.0 6.0

Lane Grp Cap (vph) 170 599 268 170 570 435 1588 711

v/s Ratio Prot c0.13 0.14 0.10 c0.17 c0.31 0.43

v/s Ratio Perm 0.05 0.04

v/c Ratio 1.18 0.73 0.27 0.96 0.92 1.14 0.86 0.08

Uniform Delay, d1 67.0 57.4 52.1 66.7 59.7 54.5 32.9 19.7

Progression Factor 0.88 0.96 2.25 0.99 0.78 0.60 0.93 1.37

Incremental Delay, d2 123.4 4.5 0.5 57.4 19.2 65.0 0.6 0.0

Delay (s) 182.2 59.5 117.8 123.5 65.7 97.9 31.3 27.0

Level of Service F E F F E F C C

Approach Delay (s) 105.3 79.3 47.7

Approach LOS F E D

Intersection Summary

HCM Average Control Delay 74.7 HCM Level of Service E

HCM Volume to Capacity ratio 1.06

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 22.0

Intersection Capacity Utilization 100.5% ICU Level of Service G

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBL SBT SBR SBR2 SER2

Lane Configurations

Volume (vph) 86 873 77 18 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00

Frt 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00

Satd. Flow (prot) 1593 3185 1425

Flt Permitted 0.95 1.00 1.00

Satd. Flow (perm) 1593 3185 1425

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 93 949 84 20 0

RTOR Reduction (vph) 0 0 6 0 0

Lane Group Flow (vph) 93 949 98 0 0

Turn Type Prot Prot custom

Protected Phases 1 6 6

Permitted Phases 4

Actuated Green, G (s) 9.0 42.8 42.8

Effective Green, g (s) 9.0 42.8 42.8

Actuated g/C Ratio 0.06 0.29 0.29

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 4.0 4.0

Lane Grp Cap (vph) 96 909 407

v/s Ratio Prot 0.06 c0.30 0.07

v/s Ratio Perm

v/c Ratio 0.97 1.04 0.24

Uniform Delay, d1 70.4 53.6 41.1

Progression Factor 0.97 0.93 0.90

Incremental Delay, d2 78.2 41.2 1.3

Delay (s) 146.5 91.3 38.3

Level of Service F F D

Approach Delay (s) 90.9

Approach LOS F

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 49 191 29 303 350 458 42 1419 379 282 990 21

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 6.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 0.97 0.95 1.00 1.00 0.95 1.00 0.97 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.97 1.00 1.00 0.96 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 3001 3090 3079 1381 1593 3079 1374 3090 3079 1382

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1593 3001 3090 3079 1381 1593 3079 1374 3090 3079 1382

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 53 208 32 329 380 498 46 1542 412 307 1076 23

RTOR Reduction (vph) 0 8 0 0 0 66 0 0 77 0 0 12

Lane Group Flow (vph) 53 232 0 329 380 432 46 1542 335 307 1076 11

Confl. Peds. (#/hr) 14 20 20 14 10 21 21 10

Turn Type Prot Prot Perm Prot pm+ov Prot Perm

Protected Phases 7 4 3 8 5 2 3 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 6.0 31.0 17.0 42.0 42.0 6.9 67.0 84.0 13.0 73.1 73.1

Effective Green, g (s) 6.0 31.0 17.0 42.0 42.0 6.9 67.0 84.0 13.0 73.1 73.1

Actuated g/C Ratio 0.04 0.21 0.11 0.28 0.28 0.05 0.45 0.56 0.09 0.49 0.49

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 6.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.5 3.5 3.5 1.5 4.0 3.5 1.5 4.0 4.0

Lane Grp Cap (vph) 64 620 350 862 387 73 1375 769 268 1500 673

v/s Ratio Prot 0.03 0.08 c0.11 0.12 0.03 c0.50 0.05 c0.10 0.35

v/s Ratio Perm c0.31 0.19 0.01

v/c Ratio 0.83 0.37 0.94 0.44 1.12 0.63 1.12 0.44 1.15 0.72 0.02

Uniform Delay, d1 71.5 51.2 66.0 44.4 54.0 70.3 41.5 19.2 68.5 30.3 19.9

Progression Factor 1.06 0.94 0.71 1.07 1.10 1.03 0.77 1.33 1.37 0.33 0.20

Incremental Delay, d2 55.5 0.4 31.8 0.4 80.5 7.5 61.1 0.3 80.5 1.1 0.0

Delay (s) 131.3 48.7 78.6 47.7 140.1 80.2 93.0 25.8 174.5 11.1 4.1

Level of Service F D E D F F F C F B A

Approach Delay (s) 63.7 94.3 78.9 46.7

Approach LOS E F E D

Intersection Summary

HCM Average Control Delay 72.5 HCM Level of Service E

HCM Volume to Capacity ratio 1.14

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 22.0

Intersection Capacity Utilization 107.9% ICU Level of Service G

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 227 51 167 16 40 16 151 1886 23 8 1261 121

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 4.0 6.0 4.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 0.97 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.98 1.00 0.99 1.00 1.00 0.95 1.00 1.00 0.99

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.88 1.00 0.96 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1576 1400 1589 1538 3090 3079 1356 1593 3079 1404

Flt Permitted 0.61 1.00 0.24 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1012 1400 394 1538 3090 3079 1356 1593 3079 1404

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 247 55 182 17 43 17 164 2050 25 9 1371 132

RTOR Reduction (vph) 0 88 0 0 11 0 0 0 5 0 0 45

Lane Group Flow (vph) 247 149 0 17 49 0 164 2050 20 9 1371 87

Confl. Peds. (#/hr) 14 13 13 14 1 5 5 1

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 25.4 20.0 19.4 17.0 9.8 106.2 106.2 1.4 97.8 97.8

Effective Green, g (s) 25.4 20.0 19.4 17.0 9.8 106.2 106.2 1.4 97.8 97.8

Actuated g/C Ratio 0.17 0.13 0.13 0.11 0.07 0.71 0.71 0.01 0.65 0.65

Clearance Time (s) 4.0 6.0 4.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 2.0 3.0 2.0 2.0 3.0 3.0 2.0 3.0 3.0

Lane Grp Cap (vph) 192 187 70 174 202 2180 960 15 2008 915

v/s Ratio Prot c0.05 0.11 0.00 0.03 c0.05 c0.67 0.01 0.45

v/s Ratio Perm c0.17 0.03 0.01 0.06

v/c Ratio 1.29 0.80 0.24 0.28 0.81 0.94 0.02 0.60 0.68 0.09

Uniform Delay, d1 62.3 63.1 57.9 60.9 69.2 19.1 6.5 74.0 16.4 9.7

Progression Factor 0.90 0.82 1.00 1.00 0.80 1.06 1.45 1.27 0.09 0.00

Incremental Delay, d2 162.2 19.5 1.8 0.3 2.2 1.1 0.0 30.4 1.6 0.2

Delay (s) 218.6 71.5 59.7 61.2 57.7 21.4 9.4 124.4 3.0 0.2

Level of Service F E E E E C A F A A

Approach Delay (s) 146.5 60.9 24.0 3.4

Approach LOS F E C A

Intersection Summary

HCM Average Control Delay 31.2 HCM Level of Service C

HCM Volume to Capacity ratio 1.03

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 97.6% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 520 365 114 134 207 163 157 1406 212 128 854 17

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.97 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 0.95 1.00 1.00 0.98 1.00 1.00 0.94 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 3090 1676 1354 1593 3185 1396 1593 3185 1344 1593 3185 1379

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 3090 1676 1354 1593 3185 1396 1593 3185 1344 1593 3185 1379

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 565 397 124 146 225 177 171 1528 230 139 928 18

RTOR Reduction (vph) 0 0 93 0 0 69 0 0 86 0 0 11

Lane Group Flow (vph) 565 397 31 146 225 108 171 1528 144 139 928 7

Confl. Peds. (#/hr) 6 25 25 6 11 12 12 11

Turn Type Prot Perm Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 23.0 38.1 38.1 14.0 29.1 29.1 18.4 67.9 67.9 10.0 59.5 59.5

Effective Green, g (s) 23.0 38.1 38.1 14.0 29.1 29.1 18.4 67.9 67.9 10.0 59.5 59.5

Actuated g/C Ratio 0.15 0.25 0.25 0.09 0.19 0.19 0.12 0.45 0.45 0.07 0.40 0.40

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 3.0 3.0 2.0 3.0 3.0

Lane Grp Cap (vph) 474 426 344 149 618 271 195 1442 608 106 1263 547

v/s Ratio Prot c0.18 c0.24 0.09 0.07 0.11 c0.48 c0.09 0.29

v/s Ratio Perm 0.02 0.08 0.11 0.01

v/c Ratio 1.19 0.93 0.09 0.98 0.36 0.40 0.88 1.06 0.24 1.31 0.73 0.01

Uniform Delay, d1 63.5 54.7 42.7 67.9 52.4 52.8 64.7 41.0 25.2 70.0 38.5 27.4

Progression Factor 1.13 0.98 1.13 1.00 1.00 1.00 1.18 0.48 0.26 1.25 0.74 0.85

Incremental Delay, d2 104.4 25.5 0.0 66.6 0.1 0.4 10.8 31.7 0.2 181.2 2.9 0.0

Delay (s) 176.0 79.3 48.2 134.5 52.6 53.2 87.4 51.5 6.7 268.8 31.3 23.3

Level of Service F E D F D D F D A F C C

Approach Delay (s) 126.0 74.6 49.4 61.6

Approach LOS F E D E

Intersection Summary

HCM Average Control Delay 73.1 HCM Level of Service E

HCM Volume to Capacity ratio 1.05

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 98.9% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 181 420 80 219 548 234 65 1451 276 234 901 96

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.95 1.00 1.00 0.92 1.00 1.00 0.93

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3423 1770 3539 1508 1770 3539 1449 1770 3539 1468

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3423 1770 3539 1508 1770 3539 1449 1770 3539 1468

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 197 457 87 238 596 254 71 1577 300 254 979 104

RTOR Reduction (vph) 0 11 0 0 0 153 0 0 61 0 0 52

Lane Group Flow (vph) 197 533 0 238 596 101 71 1577 239 254 979 52

Confl. Peds. (#/hr) 24 26 26 24 29 43 43 29

Turn Type Prot Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 16.0 25.5 20.0 29.5 29.5 10.0 64.0 64.0 20.5 74.5 74.5

Effective Green, g (s) 16.0 25.5 20.0 29.5 29.5 10.0 64.0 64.0 20.5 74.5 74.5

Actuated g/C Ratio 0.11 0.17 0.13 0.20 0.20 0.07 0.43 0.43 0.14 0.50 0.50

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 4.0 2.0 2.0 2.0 6.0 6.0 5.0 6.0 6.0

Lane Grp Cap (vph) 189 582 236 696 297 118 1510 618 242 1758 729

v/s Ratio Prot 0.11 0.16 c0.13 c0.17 0.04 c0.45 c0.14 0.28

v/s Ratio Perm 0.07 0.17 0.04

v/c Ratio 1.04 0.92 1.01 0.86 0.34 0.60 1.04 0.39 1.05 0.56 0.07

Uniform Delay, d1 67.0 61.2 65.0 58.2 51.9 68.1 43.0 29.5 64.8 26.3 19.7

Progression Factor 1.02 0.99 1.00 1.00 1.00 1.24 0.55 0.33 0.90 0.70 0.82

Incremental Delay, d2 74.1 17.9 60.8 9.8 0.2 2.8 29.0 0.9 64.1 1.0 0.1

Delay (s) 142.6 78.2 125.8 68.0 52.1 87.0 52.8 10.5 122.5 19.3 16.2

Level of Service F E F E D F D B F B B

Approach Delay (s) 95.3 76.9 47.5 38.7

Approach LOS F E D D

Intersection Summary

HCM Average Control Delay 58.4 HCM Level of Service E

HCM Volume to Capacity ratio 1.02

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 100.5% ICU Level of Service G

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 152 303 77 174 450 141 93 1440 147 132 870 113

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Frpb, ped/bikes 1.00 0.99 1.00 0.97 1.00 1.00 0.93 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.96 1.00 1.00 0.85 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1770 3390 1770 3311 1770 3539 1473 1770 3438

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1770 3390 1770 3311 1770 3539 1473 1770 3438

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 165 329 84 189 489 153 101 1565 160 143 946 123

RTOR Reduction (vph) 0 15 0 0 20 0 0 0 60 0 7 0

Lane Group Flow (vph) 165 398 0 189 622 0 101 1565 100 143 1062 0

Confl. Peds. (#/hr) 41 17 17 41 32 21 21 32

Turn Type Prot Prot Prot Perm Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 2

Actuated Green, G (s) 16.3 27.2 18.8 29.7 13.2 73.6 73.6 14.4 74.8

Effective Green, g (s) 16.3 27.2 18.8 29.7 13.2 73.6 73.6 14.4 74.8

Actuated g/C Ratio 0.11 0.18 0.13 0.20 0.09 0.49 0.49 0.10 0.50

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 192 615 222 656 156 1736 723 170 1714

v/s Ratio Prot 0.09 0.12 c0.11 c0.19 0.06 c0.44 c0.08 0.31

v/s Ratio Perm 0.07

v/c Ratio 0.86 0.65 0.85 0.95 0.65 0.90 0.14 0.84 0.62

Uniform Delay, d1 65.7 57.0 64.2 59.4 66.1 34.9 20.9 66.7 27.3

Progression Factor 1.00 1.00 0.92 0.90 1.00 1.00 1.00 0.98 0.75

Incremental Delay, d2 29.6 2.4 17.1 16.2 8.9 8.0 0.4 23.4 1.3

Delay (s) 95.4 59.3 76.2 69.4 75.1 42.9 21.3 88.4 21.7

Level of Service F E E E E D C F C

Approach Delay (s) 69.6 70.9 42.8 29.6

Approach LOS E E D C

Intersection Summary

HCM Average Control Delay 47.9 HCM Level of Service D

HCM Volume to Capacity ratio 0.88

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 86.6% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 872 387 106 1182 0 0 0 0 210 0 420

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 11 11 12 12 12 12 12 11 12

Total Lost time (s) 5.0 5.0 4.6 5.0 5.0 5.0

Lane Util. Factor 0.91 1.00 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 0.97 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 4916 1540 1711 3421 1711 1583

Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 4916 1540 1711 3421 1711 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 948 421 115 1285 0 0 0 0 228 0 457

RTOR Reduction (vph) 0 0 276 0 0 0 0 0 0 0 0 374

Lane Group Flow (vph) 0 948 145 115 1285 0 0 0 0 0 228 83

Confl. Peds. (#/hr) 3 3

Turn Type Perm Prot Perm Perm

Protected Phases 2 1 6 4

Permitted Phases 2 4 4

Actuated Green, G (s) 51.8 51.8 20.4 40.0 27.2 27.2

Effective Green, g (s) 51.8 51.8 20.4 40.0 27.2 27.2

Actuated g/C Ratio 0.35 0.35 0.14 0.27 0.18 0.18

Clearance Time (s) 5.0 5.0 4.6 5.0 5.0 5.0

Vehicle Extension (s) 4.0 4.0 4.5 4.0 5.0 5.0

Lane Grp Cap (vph) 1698 532 233 912 310 287

v/s Ratio Prot c0.19 0.07 c0.38

v/s Ratio Perm 0.09 0.13 0.05

v/c Ratio 0.56 0.27 0.49 1.41 0.74 0.29

Uniform Delay, d1 39.8 35.5 60.0 55.0 58.0 53.0

Progression Factor 0.79 3.51 0.91 0.93 1.00 1.00

Incremental Delay, d2 1.1 1.0 1.9 188.5 10.5 1.2

Delay (s) 32.7 125.6 56.5 239.6 68.5 54.2

Level of Service C F E F E D

Approach Delay (s) 61.3 224.5 0.0 59.0

Approach LOS E F A E

Intersection Summary

HCM Average Control Delay 127.0 HCM Level of Service F

HCM Volume to Capacity ratio 0.96

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 51.0

Intersection Capacity Utilization 91.9% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 21 498 97 0 719 103 609 230 369 93 68 11

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 0.95 0.95 1.00 0.91 0.91 0.91 0.91

Frpb, ped/bikes 1.00 1.00 0.98 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.98 1.00 0.85 1.00 0.93 1.00 0.99

Flt Protected 1.00 1.00 1.00 0.95 0.99 0.95 0.98

Satd. Flow (prot) 3442 3539 1559 1610 3096 1610 3285

Flt Permitted 0.80 1.00 1.00 0.95 0.99 0.95 0.98

Satd. Flow (perm) 2769 3539 1559 1610 3096 1610 3285

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 23 541 105 0 782 112 662 250 401 101 74 12

RTOR Reduction (vph) 0 21 0 0 0 66 0 193 0 0 9 0

Lane Group Flow (vph) 0 648 0 0 782 46 450 670 0 62 116 0

Confl. Peds. (#/hr) 2 2 2 2 2 1 1 2

Confl. Bikes (#/hr) 1

Turn Type Perm Perm Split Split

Protected Phases 4 8 2 2 6 6

Permitted Phases 4 8

Actuated Green, G (s) 19.5 19.5 19.5 27.5 27.5 16.0 16.0

Effective Green, g (s) 19.5 19.5 19.5 27.5 27.5 16.0 16.0

Actuated g/C Ratio 0.26 0.26 0.26 0.37 0.37 0.21 0.21

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 720 920 405 590 1135 343 701

v/s Ratio Prot 0.22 c0.28 0.22 c0.04 0.04

v/s Ratio Perm c0.23 0.03

v/c Ratio 0.90 0.85 0.11 0.76 0.59 0.18 0.16

Uniform Delay, d1 26.8 26.4 21.2 20.9 19.2 24.1 24.1

Progression Factor 0.89 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 12.6 7.4 0.1 9.0 2.3 1.2 0.5

Delay (s) 36.4 33.8 21.3 29.9 21.5 25.3 24.6

Level of Service D C C C C C C

Approach Delay (s) 36.4 32.2 24.4 24.8

Approach LOS D C C C

Intersection Summary

HCM Average Control Delay 29.3 HCM Level of Service C

HCM Volume to Capacity ratio 0.66

Actuated Cycle Length (s) 75.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 79.8% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

49: NW 200th St & 8th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 40 Synchro 7 -  Report

David Evans and Associates, Inc. Page 51

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 17 0 41 1 3 7 80 460 6 3 320 24

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 18 0 45 1 3 8 87 500 7 3 348 26

Pedestrians 4

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1054 1048 365 1093 1058 503 374 507

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1054 1048 365 1093 1058 503 374 507

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 90 100 93 99 98 99 93 100

cM capacity (veh/h) 187 210 678 168 208 568 1185 1058

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 63 12 593 377

Volume Left 18 1 87 3

Volume Right 45 8 7 26

cSH 383 336 1185 1058

Volume to Capacity 0.16 0.04 0.07 0.00

Queue Length 95th (ft) 15 3 6 0

Control Delay (s) 16.2 16.1 2.0 0.1

Lane LOS C C A A

Approach Delay (s) 16.2 16.1 2.0 0.1

Approach LOS C C

Intersection Summary

Average Delay 2.3

Intersection Capacity Utilization 66.2% ICU Level of Service C

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

50: NW 200th St & 3rd Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 40 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 3 4 81 14 29 3 212 123 8 116 3

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 3 4 88 15 32 3 230 134 9 126 3

Pedestrians 3 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 490 516 131 458 451 299 129 364

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 490 516 131 458 451 299 129 364

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 99 100 82 97 96 100 99

cM capacity (veh/h) 453 459 917 503 499 739 1456 1194

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 9 135 367 138

Volume Left 1 88 3 9

Volume Right 4 32 134 3

cSH 610 543 1456 1194

Volume to Capacity 0.01 0.25 0.00 0.01

Queue Length 95th (ft) 1 24 0 1

Control Delay (s) 11.0 13.8 0.1 0.6

Lane LOS B B A A

Approach Delay (s) 11.0 13.8 0.1 0.6

Approach LOS B B

Intersection Summary

Average Delay 3.2

Intersection Capacity Utilization 39.9% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

51: NW 200th St & Fremont Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 40 Synchro 7 -  Report

David Evans and Associates, Inc. Page 53

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 9 140 24 35 97 62 44 360 67 13 136 12

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 10 152 26 38 105 67 48 391 73 14 148 13

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 188 211 512 175

Volume Left (vph) 10 38 48 14

Volume Right (vph) 26 67 73 13

Hadj (s) -0.04 -0.12 -0.03 0.01

Departure Headway (s) 6.3 6.2 5.5 6.1

Degree Utilization, x 0.33 0.36 0.78 0.30

Capacity (veh/h) 507 505 636 516

Control Delay (s) 12.5 12.7 25.3 11.7

Approach Delay (s) 12.5 12.7 25.3 11.7

Approach LOS B B D B

Intersection Summary

Delay 18.5

HCM Level of Service C

Intersection Capacity Utilization 63.9% ICU Level of Service B

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

52: N 200th St & SR 99 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 40 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 135 126 26 160 143 131 34 1353 175 83 971 45

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 1.00 0.96 1.00 1.00 0.91

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.93 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1767 1742 1754 1654 1770 3421 1523 1770 3421 1441

Flt Permitted 0.20 1.00 0.46 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 371 1742 840 1654 1770 3421 1523 1770 3421 1441

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 147 137 28 174 155 142 37 1471 190 90 1055 49

RTOR Reduction (vph) 0 5 0 0 23 0 0 0 88 0 0 21

Lane Group Flow (vph) 147 160 0 174 274 0 37 1471 102 90 1055 28

Confl. Peds. (#/hr) 14 20 19 6 19 6 6 19

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 37.9 27.2 40.3 28.4 5.9 80.2 80.2 10.7 85.0 85.0

Effective Green, g (s) 37.9 27.2 40.3 28.4 5.9 80.2 80.2 10.7 85.0 85.0

Actuated g/C Ratio 0.25 0.18 0.27 0.19 0.04 0.53 0.53 0.07 0.57 0.57

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 3.5 3.0 3.5 2.0 4.0 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 193 316 298 313 70 1829 814 126 1939 817

v/s Ratio Prot c0.05 0.09 0.05 c0.17 0.02 c0.43 c0.05 c0.31

v/s Ratio Perm 0.14 0.11 0.07 0.02

v/c Ratio 0.76 0.51 0.58 0.88 0.53 0.80 0.12 0.71 0.54 0.03

Uniform Delay, d1 46.9 55.4 44.9 59.1 70.7 28.5 17.4 68.2 20.4 14.4

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.98 0.68 0.50

Incremental Delay, d2 14.7 1.5 2.9 23.3 3.3 3.9 0.3 14.7 0.9 0.1

Delay (s) 61.6 56.9 47.8 82.4 74.0 32.4 17.7 81.6 14.7 7.2

Level of Service E E D F E C B F B A

Approach Delay (s) 59.1 69.6 31.6 19.4

Approach LOS E E C B

Intersection Summary

HCM Average Control Delay 34.9 HCM Level of Service C

HCM Volume to Capacity ratio 0.81

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 83.3% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

53: NW 195th St & 8th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 40 Synchro 7 -  Report

David Evans and Associates, Inc. Page 55

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 2 1 0 56 3 58 1 477 51 17 324 1

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 1 0 61 3 63 1 518 55 18 352 1

Pedestrians 4 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1005 970 353 943 943 552 353 578

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1005 970 353 943 943 552 353 578

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 99 100 100 74 99 88 100 98

cM capacity (veh/h) 189 247 691 237 257 531 1205 992

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 3 127 575 372

Volume Left 2 61 1 18

Volume Right 0 63 55 1

cSH 205 327 1205 992

Volume to Capacity 0.02 0.39 0.00 0.02

Queue Length 95th (ft) 1 44 0 1

Control Delay (s) 22.9 22.8 0.0 0.6

Lane LOS C C A A

Approach Delay (s) 22.9 22.8 0.0 0.6

Approach LOS C C

Intersection Summary

Average Delay 3.0

Intersection Capacity Utilization 44.7% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

54: NW 195th St & 3rd Ave NW 3/29/2016
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 23 40 11 44 69 38 15 279 45 9 159 36

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 25 43 12 48 75 41 16 303 49 10 173 39

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 80 164 368 222

Volume Left (vph) 25 48 16 10

Volume Right (vph) 12 41 49 39

Hadj (s) 0.01 -0.06 -0.04 -0.06

Departure Headway (s) 5.7 5.5 4.9 5.1

Degree Utilization, x 0.13 0.25 0.50 0.31

Capacity (veh/h) 550 592 709 667

Control Delay (s) 9.5 10.3 12.7 10.3

Approach Delay (s) 9.5 10.3 12.7 10.3

Approach LOS A B B B

Intersection Summary

Delay 11.3

HCM Level of Service B

Intersection Capacity Utilization 40.6% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 67 58 74 12 79 46 91 356 16 13 147 42

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 73 63 80 13 86 50 99 387 17 14 160 46

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 216 149 503 220

Volume Left (vph) 73 13 99 14

Volume Right (vph) 80 50 17 46

Hadj (s) -0.12 -0.15 0.05 -0.08

Departure Headway (s) 6.2 6.3 5.5 5.9

Degree Utilization, x 0.37 0.26 0.78 0.36

Capacity (veh/h) 508 498 631 546

Control Delay (s) 12.8 11.6 25.0 12.2

Approach Delay (s) 12.8 11.6 25.0 12.2

Approach LOS B B C B

Intersection Summary

Delay 18.2

HCM Level of Service C

Intersection Capacity Utilization 69.2% ICU Level of Service C

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

56: N 192nd St & SR 99 3/29/2016
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 47 25 7 34 26 39 12 1507 28 32 990 18

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 12 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 1.00 0.94 1.00 1.00 0.92

Flpb, ped/bikes 0.99 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.91 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1753 1729 1747 1672 1770 3421 1490 1770 3421 1455

Flt Permitted 0.67 1.00 0.73 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1228 1729 1350 1672 1770 3421 1490 1770 3421 1455

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 51 27 8 37 28 42 13 1638 30 35 1076 20

RTOR Reduction (vph) 0 7 0 0 39 0 0 0 3 0 0 3

Lane Group Flow (vph) 51 28 0 37 31 0 13 1638 27 35 1076 17

Confl. Peds. (#/hr) 7 8 8 7 15 9 9 15

Turn Type Perm Perm Prot Perm Prot Perm

Protected Phases 4 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 10.2 10.2 10.2 10.2 2.4 119.4 119.4 5.4 122.4 122.4

Effective Green, g (s) 10.2 10.2 10.2 10.2 2.4 119.4 119.4 5.4 122.4 122.4

Actuated g/C Ratio 0.07 0.07 0.07 0.07 0.02 0.80 0.80 0.04 0.82 0.82

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 4.0 4.0 2.0 4.0 4.0

Lane Grp Cap (vph) 84 118 92 114 28 2723 1186 64 2792 1187

v/s Ratio Prot 0.02 0.02 0.01 c0.48 c0.02 c0.31

v/s Ratio Perm c0.04 0.03 0.02 0.01

v/c Ratio 0.61 0.23 0.40 0.27 0.46 0.60 0.02 0.55 0.39 0.01

Uniform Delay, d1 68.0 66.2 67.0 66.4 73.2 6.0 3.2 71.1 3.7 2.6

Progression Factor 1.00 1.00 1.00 1.00 1.07 0.14 0.03 1.00 1.00 1.00

Incremental Delay, d2 8.2 0.4 1.0 0.5 1.9 0.4 0.0 5.0 0.4 0.0

Delay (s) 76.2 66.6 68.0 66.8 80.3 1.3 0.1 76.1 4.1 2.6

Level of Service E E E E F A A E A A

Approach Delay (s) 72.3 67.2 1.9 6.3

Approach LOS E E A A

Intersection Summary

HCM Average Control Delay 7.9 HCM Level of Service A

HCM Volume to Capacity ratio 0.62

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 62.4% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 83 439 83 73 380 114 155 423 111 116 188 62

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 10 10 11 10 10 11 12 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 0.99 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.97 1.00 0.97 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1711 1655 1711 1654 1700 1786 1711 1765

Flt Permitted 0.23 1.00 0.20 1.00 0.44 1.00 0.08 1.00

Satd. Flow (perm) 414 1655 364 1654 781 1786 143 1765

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 90 477 90 79 413 124 168 460 121 126 204 67

RTOR Reduction (vph) 0 4 0 0 7 0 0 7 0 0 8 0

Lane Group Flow (vph) 90 563 0 79 530 0 168 574 0 126 263 0

Confl. Peds. (#/hr) 10 8 8 10 8 7 7 8

Confl. Bikes (#/hr) 2 2 5

Bus Blockages (#/hr) 0 4 0 0 0 0 0 0 0 0 0 0

Turn Type pm+pt pm+pt pm+pt pm+pt

Protected Phases 5 2 1 6 7 4 3 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 69.1 63.2 69.1 63.2 61.6 50.9 60.2 50.2

Effective Green, g (s) 69.1 63.2 69.1 63.2 61.6 50.9 60.2 50.2

Actuated g/C Ratio 0.46 0.42 0.46 0.42 0.41 0.34 0.40 0.33

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 242 697 221 697 386 606 162 591

v/s Ratio Prot c0.01 c0.34 0.01 0.32 0.03 c0.32 c0.05 0.15

v/s Ratio Perm 0.16 0.15 0.15 0.26

v/c Ratio 0.37 0.81 0.36 0.76 0.44 0.95 0.78 0.45

Uniform Delay, d1 26.8 38.1 27.4 37.0 29.6 48.3 35.8 39.0

Progression Factor 0.64 0.60 1.00 1.00 0.79 0.87 1.00 1.00

Incremental Delay, d2 0.3 9.6 0.4 7.7 0.1 11.7 19.0 0.2

Delay (s) 17.4 32.3 27.7 44.6 23.5 53.6 54.8 39.2

Level of Service B C C D C D D D

Approach Delay (s) 30.3 42.4 46.9 44.1

Approach LOS C D D D

Intersection Summary

HCM Average Control Delay 40.8 HCM Level of Service D

HCM Volume to Capacity ratio 0.81

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 84.7% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 0 0 0 113 1 117 0 371 229 59 250 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 0 0 123 1 127 0 403 249 64 272 0

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 0 251 652 336

Volume Left (vph) 0 123 0 64

Volume Right (vph) 0 127 249 0

Hadj (s) 0.00 -0.17 -0.20 0.07

Departure Headway (s) 7.2 6.2 5.1 5.8

Degree Utilization, x 0.00 0.43 0.92 0.54

Capacity (veh/h) 447 553 693 610

Control Delay (s) 10.2 13.9 40.0 15.3

Approach Delay (s) 0.0 13.9 40.0 15.3

Approach LOS A B E C

Intersection Summary

Delay 28.0

HCM Level of Service D

Intersection Capacity Utilization 73.7% ICU Level of Service D

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 47 32 0 3 28 62 1 3 4 69 12 19

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 51 35 0 3 30 67 1 3 4 75 13 21

Pedestrians 1 4 3 1

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 0 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1279

pX, platoon unblocked

vC, conflicting volume 99 38 239 245 42 219 212 66

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 99 38 239 245 42 219 212 66

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 97 100 100 99 100 89 98 98

cM capacity (veh/h) 1493 1569 667 631 1023 707 659 996

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 86 101 9 109

Volume Left 51 3 1 75

Volume Right 0 67 4 21

cSH 1493 1569 787 741

Volume to Capacity 0.03 0.00 0.01 0.15

Queue Length 95th (ft) 3 0 1 13

Control Delay (s) 4.6 0.3 9.6 10.7

Lane LOS A A A B

Approach Delay (s) 4.6 0.3 9.6 10.7

Approach LOS A B

Intersection Summary

Average Delay 5.5

Intersection Capacity Utilization 30.2% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBU NBL NBT NBR SBU SBL

Lane Configurations

Volume (vph) 24 5 60 25 15 20 26 36 1937 39 2 9

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 12 12 12 12 12

Total Lost time (s) 4.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 0.98 1.00 0.99 1.00 1.00 0.93 1.00

Flpb, ped/bikes 0.99 1.00 0.99 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.86 1.00 0.91 1.00 1.00 0.85 1.00

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Satd. Flow (prot) 1582 1363 1581 1461 1593 3185 1331 1593

Flt Permitted 0.73 1.00 0.63 1.00 0.95 1.00 1.00 0.95

Satd. Flow (perm) 1220 1363 1051 1461 1593 3185 1331 1593

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 26 5 65 27 16 22 28 39 2105 42 2 10

RTOR Reduction (vph) 0 62 0 0 21 0 0 0 0 6 0 0

Lane Group Flow (vph) 26 8 0 27 17 0 0 67 2105 36 0 12

Confl. Peds. (#/hr) 6 8 8 6 12 10 10

Turn Type pm+pt pm+pt Prot Prot Perm Prot Prot

Protected Phases 7 4 3 8 5 5 2 1 1

Permitted Phases 4 8 2

Actuated Green, G (s) 9.4 7.0 9.4 7.0 9.0 119.2 119.2 2.4

Effective Green, g (s) 9.4 7.0 9.4 7.0 9.0 119.2 119.2 2.4

Actuated g/C Ratio 0.06 0.05 0.06 0.05 0.06 0.79 0.79 0.02

Clearance Time (s) 4.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 2.0 3.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 82 64 74 68 96 2531 1058 25

v/s Ratio Prot 0.01 0.01 c0.01 0.01 c0.04 c0.66 0.01

v/s Ratio Perm 0.01 c0.02 0.03

v/c Ratio 0.32 0.13 0.36 0.25 0.70 0.83 0.03 0.48

Uniform Delay, d1 67.0 68.6 67.1 69.0 69.2 9.3 3.2 73.2

Progression Factor 1.00 1.00 1.00 1.00 0.93 0.86 1.37 1.24

Incremental Delay, d2 2.2 0.3 3.0 0.7 6.2 1.2 0.0 3.6

Delay (s) 69.2 68.9 70.1 69.7 70.5 9.2 4.5 94.5

Level of Service E E E E E A A F

Approach Delay (s) 69.0 69.9 11.0

Approach LOS E E B

Intersection Summary

HCM Average Control Delay 14.2 HCM Level of Service B

HCM Volume to Capacity ratio 0.80

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 79.5% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBT SBR

Lane Configurations

Volume (vph) 1366 21

Ideal Flow (vphpl) 1900 1900

Lane Width 12 12

Total Lost time (s) 5.0 5.0

Lane Util. Factor 0.95 1.00

Frpb, ped/bikes 1.00 0.92

Flpb, ped/bikes 1.00 1.00

Frt 1.00 0.85

Flt Protected 1.00 1.00

Satd. Flow (prot) 3185 1313

Flt Permitted 1.00 1.00

Satd. Flow (perm) 3185 1313

Peak-hour factor, PHF 0.92 0.92

Adj. Flow (vph) 1485 23

RTOR Reduction (vph) 0 5

Lane Group Flow (vph) 1485 18

Confl. Peds. (#/hr) 12

Turn Type Perm

Protected Phases 6

Permitted Phases 6

Actuated Green, G (s) 112.6 112.6

Effective Green, g (s) 112.6 112.6

Actuated g/C Ratio 0.75 0.75

Clearance Time (s) 5.0 5.0

Vehicle Extension (s) 2.0 2.0

Lane Grp Cap (vph) 2391 986

v/s Ratio Prot 0.47

v/s Ratio Perm 0.01

v/c Ratio 0.62 0.02

Uniform Delay, d1 8.7 4.7

Progression Factor 1.35 1.02

Incremental Delay, d2 0.8 0.0

Delay (s) 12.6 4.8

Level of Service B A

Approach Delay (s) 13.1

Approach LOS B

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 40 751 22 28 812 15 81 76 64 57 26 67

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 10 11 11 12 10 10 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.98

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 1.00 1.00 0.93 1.00 0.89

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1764 3375 1700 3410 1652 1602 1770 1635

Flt Permitted 0.30 1.00 0.32 1.00 0.69 1.00 0.60 1.00

Satd. Flow (perm) 562 3375 581 3410 1203 1602 1119 1635

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 43 816 24 30 883 16 88 83 70 62 28 73

RTOR Reduction (vph) 0 2 0 0 1 0 0 54 0 0 62 0

Lane Group Flow (vph) 43 838 0 30 898 0 88 99 0 62 39 0

Confl. Peds. (#/hr) 5 9 9 5 9 9

Bus Blockages (#/hr) 0 4 0 0 0 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 6 4 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 54.2 54.2 54.2 54.2 10.8 10.8 10.8 10.8

Effective Green, g (s) 54.2 54.2 54.2 54.2 10.8 10.8 10.8 10.8

Actuated g/C Ratio 0.72 0.72 0.72 0.72 0.14 0.14 0.14 0.14

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 406 2439 420 2464 173 231 161 235

v/s Ratio Prot 0.25 c0.26 0.06 0.02

v/s Ratio Perm 0.08 0.05 c0.07 0.06

v/c Ratio 0.11 0.34 0.07 0.36 0.51 0.43 0.39 0.16

Uniform Delay, d1 3.1 3.8 3.0 3.9 29.6 29.3 29.1 28.1

Progression Factor 0.98 1.06 1.07 1.17 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.5 0.4 0.1 0.2 2.3 1.3 1.5 0.3

Delay (s) 3.6 4.5 3.4 4.7 32.0 30.6 30.6 28.5

Level of Service A A A A C C C C

Approach Delay (s) 4.4 4.7 31.1 29.3

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 9.3 HCM Level of Service A

HCM Volume to Capacity ratio 0.39

Actuated Cycle Length (s) 75.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 58.0% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 11 396 15 58 439 14 82 6 100 22 0 19

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.95 1.00 1.00 1.00 0.97 0.98

Flpb, ped/bikes 0.95 1.00 1.00 0.99 1.00 0.98 1.00 0.99

Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85 0.94

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.96 1.00 0.97

Satd. Flow (prot) 1684 1801 1508 1745 1785 1685 1530 1661

Flt Permitted 0.47 1.00 1.00 0.50 1.00 0.74 1.00 0.75

Satd. Flow (perm) 826 1801 1508 918 1785 1312 1530 1283

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 12 430 16 63 477 15 89 7 109 24 0 21

RTOR Reduction (vph) 0 0 3 0 0 0 0 0 98 0 19 0

Lane Group Flow (vph) 12 430 13 63 492 0 0 96 11 0 26 0

Confl. Peds. (#/hr) 24 6 6 24 9 3 3 9

Turn Type Perm Perm Perm Perm Perm Perm

Protected Phases 2 6 4 8

Permitted Phases 2 2 6 4 4 8

Actuated Green, G (s) 124.5 124.5 124.5 124.5 124.5 15.5 15.5 15.5

Effective Green, g (s) 124.5 124.5 124.5 124.5 124.5 15.5 15.5 15.5

Actuated g/C Ratio 0.83 0.83 0.83 0.83 0.83 0.10 0.10 0.10

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 686 1495 1252 762 1482 136 158 133

v/s Ratio Prot 0.24 c0.28

v/s Ratio Perm 0.01 0.01 0.07 c0.07 0.01 0.02

v/c Ratio 0.02 0.29 0.01 0.08 0.33 0.71 0.07 0.20

Uniform Delay, d1 2.2 2.8 2.2 2.3 3.0 65.0 60.7 61.6

Progression Factor 0.12 0.51 0.00 1.49 1.57 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.4 0.0 0.2 0.5 12.7 0.1 0.3

Delay (s) 0.3 1.8 0.0 3.6 5.1 77.8 60.8 61.8

Level of Service A A A A A E E E

Approach Delay (s) 1.7 5.0 68.8 61.8

Approach LOS A A E E

Intersection Summary

HCM Average Control Delay 16.2 HCM Level of Service B

HCM Volume to Capacity ratio 0.37

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 51.2% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 64 797 32 23 1038 87 46 35 31 77 12 84

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.5 4.5

Lane Util. Factor 1.00 0.95 1.00 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 0.97 1.00 0.92

Flpb, ped/bikes 1.00 1.00 0.99 1.00 0.93 1.00 0.96 1.00

Frt 1.00 0.99 1.00 0.99 1.00 0.93 1.00 0.87

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1590 3045 1581 4341 1488 1465 1526 1295

Flt Permitted 0.20 1.00 0.30 1.00 0.53 1.00 0.68 1.00

Satd. Flow (perm) 335 3045 501 4341 829 1465 1100 1295

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 70 866 35 25 1128 95 50 38 34 84 13 91

RTOR Reduction (vph) 0 1 0 0 3 0 0 26 0 0 81 0

Lane Group Flow (vph) 70 900 0 25 1220 0 50 46 0 84 23 0

Confl. Peds. (#/hr) 14 23 23 14 49 24 24 49

Turn Type pm+pt pm+pt Perm Perm

Protected Phases 5 2 1 6 4 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 121.0 115.3 117.2 113.4 15.9 15.9 16.4 16.4

Effective Green, g (s) 121.0 115.3 117.2 113.4 15.9 15.9 16.4 16.4

Actuated g/C Ratio 0.81 0.77 0.78 0.76 0.11 0.11 0.11 0.11

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.5 4.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 318 2341 419 3282 88 155 120 142

v/s Ratio Prot c0.01 c0.30 0.00 0.28 0.03 0.02

v/s Ratio Perm 0.17 0.05 0.06 c0.08

v/c Ratio 0.22 0.38 0.06 0.37 0.57 0.30 0.70 0.16

Uniform Delay, d1 3.3 5.7 3.8 6.2 63.8 61.9 64.4 60.6

Progression Factor 0.32 0.45 0.61 0.32 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.3 0.4 0.0 0.2 8.2 1.1 16.4 0.5

Delay (s) 1.3 2.9 2.3 2.2 71.9 63.0 80.8 61.1

Level of Service A A A A E E F E

Approach Delay (s) 2.8 2.2 66.6 69.9

Approach LOS A A E E

Intersection Summary

HCM Average Control Delay 10.6 HCM Level of Service B

HCM Volume to Capacity ratio 0.41

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 9.5

Intersection Capacity Utilization 62.3% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 0 0 0 23 32 0

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 0 0 25 35 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 60 35 35

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 60 35 35

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 100 100

cM capacity (veh/h) 947 1038 1577

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 0 25 35

Volume Left 0 0 0

Volume Right 0 0 0

cSH 1700 1700 1700

Volume to Capacity 0.00 0.01 0.02

Queue Length 95th (ft) 0 0 0

Control Delay (s) 0.0 0.0 0.0

Lane LOS A

Approach Delay (s) 0.0 0.0 0.0

Approach LOS A

Intersection Summary

Average Delay 0.0

Intersection Capacity Utilization 6.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 341 11 23 500 10 6

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 371 12 25 543 11 7

Pedestrians 2 2 5

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 388 977 384

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 388 977 384

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 98 96 99

cM capacity (veh/h) 1166 271 660

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 383 568 17

Volume Left 0 25 11

Volume Right 12 0 7

cSH 1700 1166 347

Volume to Capacity 0.23 0.02 0.05

Queue Length 95th (ft) 0 2 4

Control Delay (s) 0.0 0.6 15.9

Lane LOS A C

Approach Delay (s) 0.0 0.6 15.9

Approach LOS C

Intersection Summary

Average Delay 0.6

Intersection Capacity Utilization 55.7% ICU Level of Service B

Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 16 3 8 15 16 11

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 17 3 9 16 17 12

Pedestrians 1 1 1

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 66 19 26

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 66 19 26

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 98 100 99

cM capacity (veh/h) 928 1058 1587

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 21 25 29

Volume Left 17 0 17

Volume Right 3 16 0

cSH 946 1700 1587

Volume to Capacity 0.02 0.01 0.01

Queue Length 95th (ft) 2 0 1

Control Delay (s) 8.9 0.0 4.4

Lane LOS A A

Approach Delay (s) 8.9 0.0 4.4

Approach LOS A

Intersection Summary

Average Delay 4.2

Intersection Capacity Utilization 18.5% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 4 350 0 20 513 12 0 3 25 7 3 4

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 4 380 0 22 558 13 0 3 27 8 3 4

Pedestrians 1 1 4

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None TWLTL

Median storage veh) 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 575 380 997 1007 381 1031 1001 569

vC1, stage 1 conf vol 389 389 612 612

vC2, stage 2 conf vol 608 618 419 389

vCu, unblocked vol 575 380 997 1007 381 1031 1001 569

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s) 6.1 5.5 6.1 5.5

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 98 100 99 96 98 99 99

cM capacity (veh/h) 995 1178 407 411 665 394 412 519

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total 385 22 571 30 15

Volume Left 4 22 0 0 8

Volume Right 0 0 13 27 4

cSH 995 1178 1700 624 427

Volume to Capacity 0.00 0.02 0.34 0.05 0.04

Queue Length 95th (ft) 0 1 0 4 3

Control Delay (s) 0.1 8.1 0.0 11.1 13.7

Lane LOS A A B B

Approach Delay (s) 0.1 0.3 11.1 13.7

Approach LOS B B

Intersection Summary

Average Delay 0.8

Intersection Capacity Utilization 41.6% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 6 404 4 88 627 207 5 13 74 145 21 7

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 0.95 1.00 1.00

Frpb, ped/bikes 1.00 0.98 0.94 1.00

Flpb, ped/bikes 1.00 1.00 1.00 0.96

Frt 1.00 0.97 0.89 0.99

Flt Protected 1.00 1.00 1.00 0.96

Satd. Flow (prot) 3529 3339 1549 1705

Flt Permitted 1.00 1.00 0.99 0.62

Satd. Flow (perm) 3529 3339 1530 1102

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 7 439 4 96 682 225 5 14 80 158 23 8

RTOR Reduction (vph) 0 0 0 0 20 0 0 64 0 0 0 0

Lane Group Flow (vph) 0 450 0 0 983 0 0 35 0 0 189 0

Confl. Peds. (#/hr) 16 13 16 17 30 30

Turn Type Split Split Perm Perm

Protected Phases 2 2 6 6 8 4

Permitted Phases 8 4

Actuated Green, G (s) 53.6 51.9 29.5 29.5

Effective Green, g (s) 53.6 51.9 29.5 29.5

Actuated g/C Ratio 0.36 0.35 0.20 0.20

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1261 1155 301 217

v/s Ratio Prot c0.13 c0.29

v/s Ratio Perm 0.02 c0.17

v/c Ratio 0.36 0.85 0.12 0.87

Uniform Delay, d1 35.5 45.5 49.5 58.4

Progression Factor 1.00 0.90 1.00 1.00

Incremental Delay, d2 0.8 5.3 0.2 29.4

Delay (s) 36.3 46.4 49.7 87.8

Level of Service D D D F

Approach Delay (s) 36.3 46.4 49.7 87.8

Approach LOS D D D F

Intersection Summary

HCM Average Control Delay 48.5 HCM Level of Service D

HCM Volume to Capacity ratio 0.66

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 70.8% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

4: NW 196th St NW & 20th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 41 Synchro 7 -  Report

David Evans and Associates, Inc. Page 5

Movement NER2

Lane Configurations

Volume (vph) 0

Ideal Flow (vphpl) 1900

Total Lost time (s)

Lane Util. Factor

Frpb, ped/bikes

Flpb, ped/bikes

Frt

Flt Protected

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Peak-hour factor, PHF 0.92

Adj. Flow (vph) 0

RTOR Reduction (vph) 0

Lane Group Flow (vph) 0

Confl. Peds. (#/hr)

Turn Type Free

Protected Phases

Permitted Phases Free

Actuated Green, G (s)

Effective Green, g (s)

Actuated g/C Ratio

Clearance Time (s)

Vehicle Extension (s)

Lane Grp Cap (vph)

v/s Ratio Prot

v/s Ratio Perm

v/c Ratio

Uniform Delay, d1

Progression Factor

Incremental Delay, d2

Delay (s)

Level of Service

Approach Delay (s)

Approach LOS

Intersection Summary



HCM Signalized Intersection Capacity Analysis

5: NW 195th St & 15th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 41 Synchro 7 -  Report

David Evans and Associates, Inc. Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 35 618 0 0 889 83 0 0 0 66 0 46

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 0.95 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 0.99 0.94

Flt Protected 1.00 1.00 0.97

Satd. Flow (prot) 3530 3487 1709

Flt Permitted 1.00 1.00 0.82

Satd. Flow (perm) 3530 3487 1440

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 38 672 0 0 966 90 0 0 0 72 0 50

RTOR Reduction (vph) 0 0 0 0 4 0 0 0 0 0 18 0

Lane Group Flow (vph) 0 710 0 0 1052 0 0 0 0 0 104 0

Confl. Peds. (#/hr) 1 1

Turn Type Split Split Perm Perm

Protected Phases 2 2 6 6 8 4

Permitted Phases 8 4

Actuated Green, G (s) 36.4 82.5 16.1

Effective Green, g (s) 36.4 82.5 16.1

Actuated g/C Ratio 0.24 0.55 0.11

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0

Lane Grp Cap (vph) 857 1918 155

v/s Ratio Prot c0.20 c0.30

v/s Ratio Perm c0.07

v/c Ratio 0.83 0.55 0.67

Uniform Delay, d1 53.8 21.8 64.4

Progression Factor 0.47 0.33 1.00

Incremental Delay, d2 6.3 1.0 10.9

Delay (s) 31.5 8.1 75.3

Level of Service C A E

Approach Delay (s) 31.5 8.1 0.0 75.3

Approach LOS C A A E

Intersection Summary

HCM Average Control Delay 21.3 HCM Level of Service C

HCM Volume to Capacity ratio 0.64

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 58.0% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

6: N Richmond Beach Rd & 15th Drwy 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 41 Synchro 7 -  Report

David Evans and Associates, Inc. Page 7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 2 622 60 24 905 5 77 1 29 4 0 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 0.95 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.99 1.00 0.96 0.97

Flt Protected 1.00 1.00 0.97 0.96

Satd. Flow (prot) 3479 3531 1723 1736

Flt Permitted 1.00 1.00 0.78 0.87

Satd. Flow (perm) 3479 3531 1401 1571

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 2 676 65 26 984 5 84 1 32 4 0 1

RTOR Reduction (vph) 0 5 0 0 0 0 0 10 0 0 1 0

Lane Group Flow (vph) 0 738 0 0 1015 0 0 107 0 0 4 0

Confl. Peds. (#/hr) 6 6 6 6 3 3

Turn Type Split Split Perm Perm

Protected Phases 2 2 6 6 8 4

Permitted Phases 8 4

Actuated Green, G (s) 38.0 80.3 16.7 16.7

Effective Green, g (s) 38.0 80.3 16.7 16.7

Actuated g/C Ratio 0.25 0.54 0.11 0.11

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 881 1890 156 175

v/s Ratio Prot c0.21 c0.29

v/s Ratio Perm c0.08 0.00

v/c Ratio 0.84 0.54 0.69 0.02

Uniform Delay, d1 53.1 22.7 64.1 59.4

Progression Factor 0.06 1.40 1.00 1.00

Incremental Delay, d2 5.4 0.9 11.9 0.1

Delay (s) 8.7 32.8 76.0 59.4

Level of Service A C E E

Approach Delay (s) 8.7 32.8 76.0 59.4

Approach LOS A C E E

Intersection Summary

HCM Average Control Delay 26.0 HCM Level of Service C

HCM Volume to Capacity ratio 0.64

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 57.2% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

7: NW 190th St & N Richmond Beach Rd 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 41 Synchro 7 -  Report

David Evans and Associates, Inc. Page 8

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 0 63 974 7 0 703

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 68 1059 8 0 764

Pedestrians 2 1

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1289

pX, platoon unblocked 0.82 0.82 0.82

vC, conflicting volume 1447 536 1068

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1108 0 647

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 92 100

cM capacity (veh/h) 167 888 766

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2

Volume Total 68 706 361 382 382

Volume Left 0 0 0 0 0

Volume Right 68 0 8 0 0

cSH 888 1700 1700 1700 1700

Volume to Capacity 0.08 0.42 0.21 0.22 0.22

Queue Length 95th (ft) 6 0 0 0 0

Control Delay (s) 9.4 0.0 0.0 0.0 0.0

Lane LOS A

Approach Delay (s) 9.4 0.0 0.0

Approach LOS A

Intersection Summary

Average Delay 0.3

Intersection Capacity Utilization 38.1% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

8: N Richmond Beach Rd & 8th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 41 Synchro 7 -  Report

David Evans and Associates, Inc. Page 9

Movement EBL EBT EBR EBR2 WBL2 WBL WBT WBR NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 77 556 25 1 31 55 831 214 6 92 182 20

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 12 12 12 11 11 10 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.97 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1707 3508 1711 3162 1711 1771

Flt Permitted 0.20 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 359 3508 1711 3162 1711 1771

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 84 604 27 1 34 60 903 233 7 100 198 22

RTOR Reduction (vph) 0 0 0 0 0 0 15 0 0 0 3 0

Lane Group Flow (vph) 84 632 0 0 0 94 1121 0 0 107 217 0

Confl. Peds. (#/hr) 4 6 2 6 2 2 2

Confl. Bikes (#/hr) 3 2

Bus Blockages (#/hr) 0 0 0 0 0 0 4 0 0 0 0 0

Turn Type Perm Prot Prot Split Split

Protected Phases 2 1 1 6 4 4 4

Permitted Phases 2

Actuated Green, G (s) 65.1 65.1 11.1 81.2 22.1 22.1

Effective Green, g (s) 65.1 65.1 11.1 81.2 22.1 22.1

Actuated g/C Ratio 0.43 0.43 0.07 0.54 0.15 0.15

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.5 2.0 2.0 2.5 2.5

Lane Grp Cap (vph) 156 1522 127 1712 252 261

v/s Ratio Prot 0.18 0.05 c0.35 0.06 c0.12

v/s Ratio Perm 0.23

v/c Ratio 0.54 0.42 0.74 0.65 0.42 0.83

Uniform Delay, d1 31.4 29.3 68.0 24.4 58.2 62.2

Progression Factor 0.32 0.19 1.18 0.28 1.00 1.00

Incremental Delay, d2 10.1 0.7 9.6 1.0 0.8 19.5

Delay (s) 20.1 6.3 90.0 7.9 59.0 81.7

Level of Service C A F A E F

Approach Delay (s) 7.9 14.2 74.3

Approach LOS A B E

Intersection Summary

HCM Average Control Delay 28.4 HCM Level of Service C

HCM Volume to Capacity ratio 0.71

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 77.1% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

8: N Richmond Beach Rd & 8th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 41 Synchro 7 -  Report

David Evans and Associates, Inc. Page 10

Movement SBL SBT SBR SBR2 NEL2 NEL NER NER2

Lane Configurations

Volume (vph) 101 75 20 59 2 26 22 9

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.98 0.95

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 0.92 0.93

Flt Protected 0.95 1.00 0.98

Satd. Flow (prot) 1711 1621 1602

Flt Permitted 0.95 1.00 0.98

Satd. Flow (perm) 1711 1621 1602

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 110 82 22 64 2 28 24 10

RTOR Reduction (vph) 0 15 0 0 0 0 0 0

Lane Group Flow (vph) 110 153 0 0 0 64 0 0

Confl. Peds. (#/hr) 4 2 2 2 4 4 6

Confl. Bikes (#/hr) 3 3

Bus Blockages (#/hr) 0 2 0 0 0 0 0 0

Turn Type Split Split

Protected Phases 7 7 3 3

Permitted Phases

Actuated Green, G (s) 17.2 17.2 9.5

Effective Green, g (s) 17.2 17.2 9.5

Actuated g/C Ratio 0.11 0.11 0.06

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0

Lane Grp Cap (vph) 196 186 101

v/s Ratio Prot 0.06 c0.09 c0.04

v/s Ratio Perm

v/c Ratio 0.56 0.82 0.63

Uniform Delay, d1 62.8 64.9 68.6

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 2.2 23.4 9.2

Delay (s) 65.0 88.3 77.7

Level of Service E F E

Approach Delay (s) 79.1 77.7

Approach LOS E E

Intersection Summary



HCM Signalized Intersection Capacity Analysis

9: N Richmond Beach Rd & 3rd Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 41 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 84 657 24 33 1099 157 54 38 27 65 32 76

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 11 11 10 10 11 10 10 10

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 0.98

Flpb, ped/bikes 1.00 1.00 0.99 1.00 0.99 1.00

Frt 1.00 0.98 1.00 0.94 1.00 0.89

Flt Protected 0.99 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 3356 3303 1628 1615 1635 1521

Flt Permitted 0.99 1.00 0.49 1.00 0.69 1.00

Satd. Flow (perm) 3356 3303 833 1615 1189 1521

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 91 714 26 36 1195 171 59 41 29 71 35 83

RTOR Reduction (vph) 0 1 0 0 8 0 0 17 0 0 0 0

Lane Group Flow (vph) 0 830 0 0 1394 0 59 53 0 71 118 0

Confl. Peds. (#/hr) 8 2 2 8 7 4 4 7

Confl. Bikes (#/hr) 2

Bus Blockages (#/hr) 0 4 0 0 4 0 0 0 0 0 0 0

Turn Type Split Split Perm Perm

Protected Phases 2 2 6 6 4 4

Permitted Phases 4 4

Actuated Green, G (s) 50.7 68.8 15.5 15.5 15.5 15.5

Effective Green, g (s) 50.7 68.8 15.5 15.5 15.5 15.5

Actuated g/C Ratio 0.34 0.46 0.10 0.10 0.10 0.10

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1134 1515 86 167 123 157

v/s Ratio Prot c0.25 c0.42 0.03 c0.08

v/s Ratio Perm 0.07 0.06

v/c Ratio 0.73 0.92 0.69 0.32 0.58 0.75

Uniform Delay, d1 43.7 38.0 64.9 62.3 64.1 65.4

Progression Factor 0.52 0.93 1.00 1.00 1.00 1.00

Incremental Delay, d2 3.9 8.6 20.3 1.1 6.4 18.2

Delay (s) 26.8 44.0 85.2 63.4 70.5 83.6

Level of Service C D F E E F

Approach Delay (s) 26.8 44.0 73.4 78.7

Approach LOS C D E E

Intersection Summary

HCM Average Control Delay 42.5 HCM Level of Service D

HCM Volume to Capacity ratio 0.83

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 81.2% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

10: N Richmond Beach Rd & Dayton Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 41 Synchro 7 -  Report
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 584 166 101 980 325 95

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 11 11 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 1.00 0.95 0.97

Frpb, ped/bikes 0.99 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.97 1.00 1.00 0.97

Flt Protected 1.00 0.95 1.00 0.96

Satd. Flow (prot) 3283 1770 3421 3341

Flt Permitted 1.00 0.95 1.00 0.96

Satd. Flow (perm) 3283 1770 3421 3341

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 635 180 110 1065 353 103

RTOR Reduction (vph) 28 0 0 0 42 0

Lane Group Flow (vph) 787 0 110 1065 414 0

Confl. Peds. (#/hr) 6 6

Confl. Bikes (#/hr) 1 3

Turn Type Prot

Protected Phases 2 1 6 4

Permitted Phases

Actuated Green, G (s) 38.4 8.0 51.4 13.6

Effective Green, g (s) 38.4 8.0 51.4 13.6

Actuated g/C Ratio 0.51 0.11 0.69 0.18

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1681 189 2345 606

v/s Ratio Prot 0.24 0.06 c0.31 c0.12

v/s Ratio Perm

v/c Ratio 0.47 0.58 0.45 0.68

Uniform Delay, d1 11.7 31.9 5.4 28.7

Progression Factor 0.87 0.89 1.77 1.00

Incremental Delay, d2 0.7 2.5 0.5 2.5

Delay (s) 10.9 31.0 10.1 31.2

Level of Service B C B C

Approach Delay (s) 10.9 12.1 31.2

Approach LOS B B C

Intersection Summary

HCM Average Control Delay 15.2 HCM Level of Service B

HCM Volume to Capacity ratio 0.50

Actuated Cycle Length (s) 75.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 51.9% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 45 593 52 19 808 40 224 235 41 78 103 38

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 12 11 11 11 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 1.00 0.98 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1711 3369 1770 3365 1711 1756 1711 1728

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1711 3369 1770 3365 1711 1756 1711 1728

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 49 645 57 21 878 43 243 255 45 85 112 41

RTOR Reduction (vph) 0 3 0 0 2 0 0 5 0 0 0 0

Lane Group Flow (vph) 49 699 0 21 919 0 243 295 0 85 153 0

Confl. Peds. (#/hr) 2 4 4 2 1 1

Confl. Bikes (#/hr) 3 1

Bus Blockages (#/hr) 0 0 0 0 4 0 0 0 0 0 0 0

Turn Type Prot Prot Split Split

Protected Phases 1 6 5 2 3 3 4 4

Permitted Phases

Actuated Green, G (s) 7.4 79.5 3.6 75.7 29.6 29.6 17.3 17.3

Effective Green, g (s) 7.4 79.5 3.6 75.7 29.6 29.6 17.3 17.3

Actuated g/C Ratio 0.05 0.53 0.02 0.50 0.20 0.20 0.12 0.12

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.0 2.5 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 84 1786 42 1698 338 347 197 199

v/s Ratio Prot c0.03 c0.21 0.01 c0.27 0.14 c0.17 0.05 c0.09

v/s Ratio Perm

v/c Ratio 0.58 0.39 0.50 0.54 0.72 0.85 0.43 0.77

Uniform Delay, d1 69.8 20.9 72.3 25.3 56.3 58.1 61.8 64.4

Progression Factor 1.10 0.55 0.87 0.82 0.69 0.69 1.00 1.00

Incremental Delay, d2 7.5 0.6 6.4 1.2 5.8 16.8 0.6 14.8

Delay (s) 84.0 12.1 69.0 22.0 44.4 56.8 62.3 79.2

Level of Service F B E C D E E E

Approach Delay (s) 16.8 23.1 51.2 73.1

Approach LOS B C D E

Intersection Summary

HCM Average Control Delay 32.2 HCM Level of Service C

HCM Volume to Capacity ratio 0.67

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 25.0

Intersection Capacity Utilization 64.6% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 12 2 0 96 4 16 1 393 76 18 176 2

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 13 2 0 104 4 17 1 427 83 20 191 2

Pedestrians 2 1 1 1

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 0 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 725 746 195 705 706 470 195 511

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 725 746 195 705 706 470 195 511

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 96 99 100 70 99 97 100 98

cM capacity (veh/h) 321 334 844 343 353 592 1375 1054

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 15 126 511 213

Volume Left 13 104 1 20

Volume Right 0 17 83 2

cSH 323 364 1375 1054

Volume to Capacity 0.05 0.35 0.00 0.02

Queue Length 95th (ft) 4 38 0 1

Control Delay (s) 16.7 20.0 0.0 0.9

Lane LOS C C A A

Approach Delay (s) 16.7 20.0 0.0 0.9

Approach LOS C C

Intersection Summary

Average Delay 3.5

Intersection Capacity Utilization 39.2% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 5 66 128 465 350 7

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 5 72 139 505 380 8

Pedestrians 2 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1172 386 390

vC1, stage 1 conf vol 386

vC2, stage 2 conf vol 786

vCu, unblocked vol 1172 386 390

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s) 5.4

tF (s) 3.5 3.3 2.2

p0 queue free % 99 89 88

cM capacity (veh/h) 363 661 1167

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 77 645 388

Volume Left 5 139 0

Volume Right 72 0 8

cSH 625 1167 1700

Volume to Capacity 0.12 0.12 0.23

Queue Length 95th (ft) 11 10 0

Control Delay (s) 11.6 3.0 0.0

Lane LOS B A

Approach Delay (s) 11.6 3.0 0.0

Approach LOS B

Intersection Summary

Average Delay 2.5

Intersection Capacity Utilization 64.8% ICU Level of Service C

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

14: 244th St SW & 3rd Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 41 Synchro 7 -  Report

David Evans and Associates, Inc. Page 16

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 2 339 72 76 406 38 165 17 35 15 3 6

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 368 78 83 441 41 179 18 38 16 3 7

Pedestrians 1 1 2

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 485 448 1028 1063 410 1050 1081 464

vC1, stage 1 conf vol 413 413 629 629

vC2, stage 2 conf vol 615 650 421 452

vCu, unblocked vol 485 448 1028 1063 410 1050 1081 464

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s) 6.1 5.5 6.1 5.5

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 93 53 95 94 95 99 99

cM capacity (veh/h) 1076 1112 383 380 641 350 365 597

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 2 447 83 483 236 26

Volume Left 2 0 83 0 179 16

Volume Right 0 78 0 41 38 7

cSH 1076 1700 1112 1700 410 393

Volume to Capacity 0.00 0.26 0.07 0.28 0.58 0.07

Queue Length 95th (ft) 0 0 6 0 88 5

Control Delay (s) 8.4 0.0 8.5 0.0 25.1 14.8

Lane LOS A A D B

Approach Delay (s) 0.0 1.2 25.1 14.8

Approach LOS D B

Intersection Summary

Average Delay 5.5

Intersection Capacity Utilization 52.6% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

15: 244th St SW & Fremont Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 41 Synchro 7 -  Report

David Evans and Associates, Inc. Page 17

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 381 49 130 537 120 320

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 414 53 141 584 130 348

Pedestrians 2 6

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 1

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 1257

pX, platoon unblocked 0.85

vC, conflicting volume 473 1315 447

vC1, stage 1 conf vol 447

vC2, stage 2 conf vol 868

vCu, unblocked vol 473 1283 447

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s) 5.4

tF (s) 2.2 3.5 3.3

p0 queue free % 87 58 43

cM capacity (veh/h) 1083 312 609

Direction, Lane # EB 1 WB 1 WB 2 NB 1

Volume Total 467 141 584 478

Volume Left 0 141 0 130

Volume Right 53 0 0 348

cSH 1700 1083 1700 483

Volume to Capacity 0.27 0.13 0.34 0.99

Queue Length 95th (ft) 0 11 0 327

Control Delay (s) 0.0 8.8 0.0 67.6

Lane LOS A F

Approach Delay (s) 0.0 1.7 67.6

Approach LOS F

Intersection Summary

Average Delay 20.1

Intersection Capacity Utilization 66.7% ICU Level of Service C

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

16: N 175th St & 6th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 41 Synchro 7 -  Report

David Evans and Associates, Inc. Page 18

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 8 32 54 257 81 13

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 9 35 59 279 88 14

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 339 252 199

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 339 252 199

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 99 88 98

cM capacity (veh/h) 1219 731 841

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 43 338 102

Volume Left 9 0 88

Volume Right 0 279 14

cSH 1219 1700 745

Volume to Capacity 0.01 0.20 0.14

Queue Length 95th (ft) 1 0 12

Control Delay (s) 1.6 0.0 10.6

Lane LOS A B

Approach Delay (s) 1.6 0.0 10.6

Approach LOS B

Intersection Summary

Average Delay 2.4

Intersection Capacity Utilization 30.7% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

17: St Luke Pl N & Dayton Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 41 Synchro 7 -  Report

David Evans and Associates, Inc. Page 19

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 27 38 91 394 220 20

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 29 41 99 428 239 22

Pedestrians 4

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 880 250 239

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 880 250 239

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 90 95 93

cM capacity (veh/h) 293 789 1328

Direction, Lane # EB 1 EB 2 NB 1 SB 1

Volume Total 29 41 527 261

Volume Left 29 0 99 0

Volume Right 0 41 0 22

cSH 293 789 1328 1700

Volume to Capacity 0.10 0.05 0.07 0.15

Queue Length 95th (ft) 8 4 6 0

Control Delay (s) 18.7 9.8 2.1 0.0

Lane LOS C A A

Approach Delay (s) 13.5 2.1 0.0

Approach LOS B

Intersection Summary

Average Delay 2.4

Intersection Capacity Utilization 51.9% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

18: N 175th St & Fremont Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 41 Synchro 7 -  Report

David Evans and Associates, Inc. Page 20

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 1 0 161 2 218 0 270 144 56 134 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 11 12 12 12 12 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 0.98 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 0.85 1.00

Flt Protected 1.00 0.95 1.00 1.00 1.00 0.99

Satd. Flow (prot) 1863 1707 1543 1863 1548 1832

Flt Permitted 1.00 0.76 1.00 1.00 1.00 0.57

Satd. Flow (perm) 1863 1360 1543 1863 1548 1055

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 1 0 175 2 237 0 293 157 61 146 1

RTOR Reduction (vph) 0 0 0 0 85 0 0 0 122 0 0 0

Lane Group Flow (vph) 0 1 0 175 154 0 0 293 35 0 208 0

Confl. Peds. (#/hr) 3 1 1 3 6 7 7 6

Confl. Bikes (#/hr) 1 1

Turn Type Perm Perm Perm Perm Perm

Protected Phases 2 2 5 5

Permitted Phases 2 2 5 5 5

Actuated Green, G (s) 48.2 48.2 48.2 16.8 16.8 16.8

Effective Green, g (s) 48.2 48.2 48.2 16.8 16.8 16.8

Actuated g/C Ratio 0.64 0.64 0.64 0.22 0.22 0.22

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1197 874 992 417 347 236

v/s Ratio Prot 0.00 0.10 0.16

v/s Ratio Perm c0.13 0.02 c0.20

v/c Ratio 0.00 0.20 0.16 0.70 0.10 0.88

Uniform Delay, d1 4.8 5.5 5.3 26.8 23.1 28.1

Progression Factor 1.00 0.27 2.04 1.00 1.00 1.07

Incremental Delay, d2 0.0 0.5 0.3 4.3 0.0 26.9

Delay (s) 4.8 2.0 11.2 31.1 23.2 57.1

Level of Service A A B C C E

Approach Delay (s) 4.8 7.3 28.4 57.1

Approach LOS A A C E

Intersection Summary

HCM Average Control Delay 25.8 HCM Level of Service C

HCM Volume to Capacity ratio 0.38

Actuated Cycle Length (s) 75.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 53.1% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

19: N 175th St & Meridian Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 41 Synchro 7 -  Report

David Evans and Associates, Inc. Page 21

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 66 831 59 155 1021 318 83 333 232 161 204 28

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 11 12 11 12 11 10 11 12 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 0.91 0.91

Frpb, ped/bikes 1.00 1.00 1.00 0.98 1.00 1.00 0.96 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.96 1.00 1.00 0.85 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 0.99

Satd. Flow (prot) 1770 3378 1770 3229 1711 1739 1470 1610 3198

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 0.99

Satd. Flow (perm) 1770 3378 1770 3229 1711 1739 1470 1610 3198

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 72 903 64 168 1110 346 90 362 252 175 222 30

RTOR Reduction (vph) 0 3 0 0 19 0 0 0 151 0 6 0

Lane Group Flow (vph) 72 964 0 168 1437 0 90 362 101 140 281 0

Confl. Peds. (#/hr) 21 14 14 21 6 13 13 6

Turn Type Prot Prot Split Perm Split

Protected Phases 5 2 1 6 4 4 3 3

Permitted Phases 4

Actuated Green, G (s) 7.0 63.3 16.6 72.9 32.4 32.4 32.4 17.7 17.7

Effective Green, g (s) 7.0 63.3 16.6 72.9 32.4 32.4 32.4 17.7 17.7

Actuated g/C Ratio 0.05 0.42 0.11 0.49 0.22 0.22 0.22 0.12 0.12

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 83 1426 196 1569 370 376 318 190 377

v/s Ratio Prot 0.04 c0.29 0.09 c0.45 0.05 c0.21 0.09 c0.09

v/s Ratio Perm 0.07

v/c Ratio 0.87 0.68 0.86 0.92 0.24 0.96 0.32 0.74 0.74

Uniform Delay, d1 71.0 35.1 65.5 35.7 48.7 58.2 49.5 63.9 64.0

Progression Factor 0.81 0.72 1.14 0.44 1.00 1.00 1.00 0.87 0.87

Incremental Delay, d2 53.3 2.5 3.4 1.1 0.1 36.3 0.2 11.1 6.3

Delay (s) 111.1 27.7 78.4 16.9 48.8 94.5 49.7 66.8 61.8

Level of Service F C E B D F D E E

Approach Delay (s) 33.5 23.2 72.6 63.4

Approach LOS C C E E

Intersection Summary

HCM Average Control Delay 39.7 HCM Level of Service D

HCM Volume to Capacity ratio 0.87

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 86.8% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

20: Carlyle Hall Rd & Dayton Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 41 Synchro 7 -  Report

David Evans and Associates, Inc. Page 22

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 58 31 18 14 29 12 28 508 6 7 267 21

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 63 34 20 15 32 13 30 552 7 8 290 23

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 116 60 589 321

Volume Left (vph) 63 15 30 8

Volume Right (vph) 20 13 7 23

Hadj (s) 0.04 -0.05 0.04 0.00

Departure Headway (s) 6.4 6.4 5.0 5.3

Degree Utilization, x 0.21 0.11 0.82 0.47

Capacity (veh/h) 516 497 709 650

Control Delay (s) 11.0 10.2 26.1 12.9

Approach Delay (s) 11.0 10.2 26.1 12.9

Approach LOS B B D B

Intersection Summary

Delay 19.7

HCM Level of Service C

Intersection Capacity Utilization 59.1% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

21: N Innis Arden Wy & Greenwood Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 41 Synchro 7 -  Report

David Evans and Associates, Inc. Page 23

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 38 211 282 282 97 25

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 41 229 307 307 105 27

Pedestrians 1 12

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1052 120 134

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1052 120 134

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 79 75 79

cM capacity (veh/h) 196 931 1450

Direction, Lane # EB 1 EB 2 NB 1 SB 1

Volume Total 41 229 613 133

Volume Left 41 0 307 0

Volume Right 0 229 0 27

cSH 196 931 1450 1700

Volume to Capacity 0.21 0.25 0.21 0.08

Queue Length 95th (ft) 19 24 20 0

Control Delay (s) 28.2 10.1 5.1 0.0

Lane LOS D B A

Approach Delay (s) 12.9 5.1 0.0

Approach LOS B

Intersection Summary

Average Delay 6.5

Intersection Capacity Utilization 50.6% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

22: N 160th St & Greenwood Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 41 Synchro 7 -  Report

David Evans and Associates, Inc. Page 24

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 25 37 3 22 39 173 8 366 34 158 146 17

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 27 40 3 24 42 188 9 398 37 172 159 18

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 71 66 188 443 349

Volume Left (vph) 27 24 0 9 172

Volume Right (vph) 3 0 188 37 18

Hadj (s) 0.08 0.21 -0.67 -0.01 0.10

Departure Headway (s) 7.0 7.1 6.2 5.5 5.8

Degree Utilization, x 0.14 0.13 0.32 0.68 0.56

Capacity (veh/h) 435 462 518 629 597

Control Delay (s) 11.1 9.9 10.9 19.4 15.8

Approach Delay (s) 11.1 10.6 19.4 15.8

Approach LOS B B C C

Intersection Summary

Delay 15.7

HCM Level of Service C

Intersection Capacity Utilization 59.9% ICU Level of Service B

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

23: N 160th St & Dayton Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 41 Synchro 7 -  Report

David Evans and Associates, Inc. Page 25

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 22 167 2 23 147 67 9 492 55 55 251 17

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 11 11 11 12 11 11 12 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.98 1.00 1.00

Flpb, ped/bikes 0.99 1.00 0.96 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.95 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1755 1858 1650 1698 1767 1801 1507 1768 1782

Flt Permitted 0.44 1.00 0.55 1.00 0.58 1.00 1.00 0.42 1.00

Satd. Flow (perm) 804 1858 959 1698 1082 1801 1507 778 1782

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 24 182 2 25 160 73 10 535 60 60 273 18

RTOR Reduction (vph) 0 1 0 0 24 0 0 0 19 0 3 0

Lane Group Flow (vph) 24 183 0 25 209 0 10 535 41 60 288 0

Confl. Peds. (#/hr) 6 22 22 6 1 2 2 1

Confl. Bikes (#/hr) 2 2

Turn Type Perm Perm Perm Perm Perm

Protected Phases 4 4 2 2

Permitted Phases 4 4 2 2 2

Actuated Green, G (s) 14.0 14.0 14.0 14.0 51.0 51.0 51.0 51.0 51.0

Effective Green, g (s) 14.0 14.0 14.0 14.0 51.0 51.0 51.0 51.0 51.0

Actuated g/C Ratio 0.19 0.19 0.19 0.19 0.68 0.68 0.68 0.68 0.68

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 150 347 179 317 736 1225 1025 529 1212

v/s Ratio Prot 0.10 c0.12 c0.30 0.16

v/s Ratio Perm 0.03 0.03 0.01 0.03 0.08

v/c Ratio 0.16 0.53 0.14 0.66 0.01 0.44 0.04 0.11 0.24

Uniform Delay, d1 25.6 27.5 25.5 28.3 3.9 5.5 3.9 4.2 4.6

Progression Factor 1.00 1.00 1.12 1.28 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.2 0.7 0.1 3.4 0.0 1.1 0.1 0.4 0.5

Delay (s) 25.8 28.2 28.8 39.6 3.9 6.6 4.0 4.6 5.0

Level of Service C C C D A A A A A

Approach Delay (s) 27.9 38.5 6.3 5.0

Approach LOS C D A A

Intersection Summary

HCM Average Control Delay 15.0 HCM Level of Service B

HCM Volume to Capacity ratio 0.48

Actuated Cycle Length (s) 75.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 61.7% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

24: N 155th St & Westminster Way N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 41 Synchro 7 -  Report

David Evans and Associates, Inc. Page 26

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 1 241 36 159 187 37 41 17 676 25 310 72

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00 1.00 0.95 0.95 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.86 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 1676 1399 1513 1587 1393 1589 1365 1354 1593 3185 1392

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.53 1.00 1.00 0.43 1.00 1.00

Satd. Flow (perm) 1593 1676 1399 1513 1587 1393 888 1365 1354 722 3185 1392

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 1 262 39 173 203 40 45 18 735 27 337 78

RTOR Reduction (vph) 0 0 14 0 0 0 0 167 174 0 0 36

Lane Group Flow (vph) 1 262 25 156 220 40 45 211 201 27 337 42

Confl. Peds. (#/hr) 5 3 3 5 1 1

Turn Type Split Perm Split Free Perm Prot Perm Perm

Protected Phases 8 8 7 7 2 2 6

Permitted Phases 8 Free 2 6 6

Actuated Green, G (s) 29.4 29.4 29.4 25.3 25.3 150.0 80.3 80.3 80.3 80.3 80.3 80.3

Effective Green, g (s) 29.4 29.4 29.4 25.3 25.3 150.0 80.3 80.3 80.3 80.3 80.3 80.3

Actuated g/C Ratio 0.20 0.20 0.20 0.17 0.17 1.00 0.54 0.54 0.54 0.54 0.54 0.54

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.5 3.5 3.5 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 312 328 274 255 268 1393 475 731 725 387 1705 745

v/s Ratio Prot 0.00 c0.16 0.10 c0.14 c0.15 0.15 0.11

v/s Ratio Perm 0.02 0.03 0.05 0.04 0.03

v/c Ratio 0.00 0.80 0.09 0.61 0.82 0.03 0.09 0.29 0.28 0.07 0.20 0.06

Uniform Delay, d1 48.5 57.5 49.4 57.8 60.2 0.0 17.1 19.1 19.0 16.8 18.1 16.7

Progression Factor 1.00 1.00 1.00 0.37 0.38 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 13.1 0.2 2.7 15.2 0.0 0.4 1.0 0.9 0.3 0.3 0.1

Delay (s) 48.5 70.5 49.5 23.9 38.2 0.0 17.5 20.1 20.0 17.2 18.4 16.8

Level of Service D E D C D A B C B B B B

Approach Delay (s) 67.8 29.2 19.9 18.0

Approach LOS E C B B

Intersection Summary

HCM Average Control Delay 28.8 HCM Level of Service C

HCM Volume to Capacity ratio 0.50

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 64.4% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

25: N 145th St & Greenwood Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 41 Synchro 7 -  Report

David Evans and Associates, Inc. Page 27

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 368 132 5 238 101 93 6 1036 207 135 646 208

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.98 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.98 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1769 1851 1755 1863 1559 1769 3434 1770 3390

Flt Permitted 0.55 1.00 0.66 1.00 1.00 0.27 1.00 0.11 1.00

Satd. Flow (perm) 1017 1851 1225 1863 1559 510 3434 208 3390

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 400 143 5 259 110 101 7 1126 225 147 702 226

RTOR Reduction (vph) 0 2 0 0 0 88 0 22 0 0 35 0

Lane Group Flow (vph) 400 146 0 259 110 13 7 1329 0 147 893 0

Confl. Peds. (#/hr) 1 11 11 1 2 12 12 2

Confl. Bikes (#/hr) 2 1 1

Turn Type pm+pt pm+pt Perm pm+pt pm+pt

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 8 2 6

Actuated Green, G (s) 22.2 12.0 17.8 9.8 9.8 32.8 31.9 43.0 38.1

Effective Green, g (s) 22.2 12.0 17.8 9.8 9.8 32.8 31.9 43.0 38.1

Actuated g/C Ratio 0.30 0.16 0.24 0.13 0.13 0.44 0.43 0.57 0.51

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 403 296 347 243 204 238 1461 267 1722

v/s Ratio Prot c0.13 0.08 0.08 0.06 0.00 c0.39 c0.05 0.26

v/s Ratio Perm c0.16 0.10 0.01 0.01 0.26

v/c Ratio 0.99 0.49 0.75 0.45 0.06 0.03 0.91 0.55 0.52

Uniform Delay, d1 25.3 28.7 25.7 30.1 28.6 12.0 20.2 13.7 12.3

Progression Factor 1.00 1.00 0.79 0.52 1.03 1.00 1.00 1.00 1.00

Incremental Delay, d2 42.7 1.3 5.9 0.9 0.1 0.1 10.0 2.4 1.1

Delay (s) 67.9 30.0 26.3 16.5 29.6 12.1 30.2 16.1 13.4

Level of Service E C C B C B C B B

Approach Delay (s) 57.7 24.7 30.1 13.8

Approach LOS E C C B

Intersection Summary

HCM Average Control Delay 28.7 HCM Level of Service C

HCM Volume to Capacity ratio 0.93

Actuated Cycle Length (s) 75.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 82.2% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 367 833 114 5 784 306 347 505 506 26 40 92

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.1 5.5 5.5 5.5 5.1 5.1 5.5 5.1 5.1 5.5

Lane Util. Factor 1.00 0.95 1.00 0.95 0.91 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.96 0.99 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 0.96 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 1.00 0.95 0.99 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3539 1518 3370 1610 3370 1583 1770 1863 1583

Flt Permitted 0.07 1.00 1.00 0.95 0.95 0.99 1.00 0.95 1.00 1.00

Satd. Flow (perm) 137 3539 1518 3206 1610 3370 1583 1770 1863 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 399 905 124 5 852 333 377 549 550 28 43 100

RTOR Reduction (vph) 0 0 31 0 28 0 0 0 195 0 0 59

Lane Group Flow (vph) 399 905 93 0 1162 0 302 624 355 28 43 41

Confl. Peds. (#/hr) 6 8 8 6

Confl. Bikes (#/hr) 1

Turn Type pm+pt Perm Perm Split custom Split custom

Protected Phases 5 2 6 4 4 3 3

Permitted Phases 2 2 6 2 6

Actuated Green, G (s) 90.4 90.4 90.4 57.9 30.2 30.2 90.4 3.8 3.8 57.9

Effective Green, g (s) 90.4 90.4 90.4 57.9 30.2 30.2 90.4 3.8 3.8 57.9

Actuated g/C Ratio 0.65 0.65 0.65 0.41 0.22 0.22 0.65 0.03 0.03 0.41

Clearance Time (s) 5.1 5.5 5.5 5.5 5.1 5.1 5.5 5.1 5.1 5.5

Vehicle Extension (s) 3.0 3.5 3.5 3.5 3.0 3.0 3.5 3.0 3.0 3.5

Lane Grp Cap (vph) 408 2284 979 1325 347 726 1021 48 51 654

v/s Ratio Prot c0.19 0.26 c0.19 0.19 0.02 c0.02

v/s Ratio Perm c0.44 0.06 0.36 0.22 0.03

v/c Ratio 0.98 0.40 0.10 0.88 0.87 0.86 0.35 0.58 0.84 0.06

Uniform Delay, d1 44.8 11.8 9.4 37.8 53.1 52.9 11.4 67.4 67.9 24.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 38.3 0.1 0.1 7.0 20.4 10.0 0.2 16.8 70.6 0.0

Delay (s) 83.1 12.0 9.4 44.8 73.5 62.9 11.6 84.1 138.4 24.8

Level of Service F B A D E E B F F C

Approach Delay (s) 31.6 44.8 45.9 63.1

Approach LOS C D D E

Intersection Summary

HCM Average Control Delay 41.5 HCM Level of Service D

HCM Volume to Capacity ratio 0.93

Actuated Cycle Length (s) 140.1 Sum of lost time (s) 15.3

Intersection Capacity Utilization 89.8% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Sign Control Stop Stop Stop

Volume (vph) 3 40 58 45 33 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 3 43 63 49 36 1

Direction, Lane # EB 1 NB 1 SB 1

Volume Total (vph) 47 112 37

Volume Left (vph) 3 63 0

Volume Right (vph) 43 0 1

Hadj (s) -0.51 0.15 0.02

Departure Headway (s) 3.7 4.2 4.1

Degree Utilization, x 0.05 0.13 0.04

Capacity (veh/h) 927 842 855

Control Delay (s) 6.9 7.8 7.3

Approach Delay (s) 6.9 7.8 7.3

Approach LOS A A A

Intersection Summary

Delay 7.5

HCM Level of Service A

Intersection Capacity Utilization 22.2% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 4 2 2 1 5 49 2 91 0 47 107 11

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 4 2 2 1 5 53 2 99 0 51 116 12

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 9 60 101 179

Volume Left (vph) 4 1 2 51

Volume Right (vph) 2 53 0 12

Hadj (s) -0.02 -0.50 0.04 0.05

Departure Headway (s) 4.6 4.0 4.3 4.2

Degree Utilization, x 0.01 0.07 0.12 0.21

Capacity (veh/h) 725 824 816 839

Control Delay (s) 7.6 7.3 7.8 8.3

Approach Delay (s) 7.6 7.3 7.8 8.3

Approach LOS A A A A

Intersection Summary

Delay 8.0

HCM Level of Service A

Intersection Capacity Utilization 27.2% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 0 3 8 0 41 2 103 11 26 74 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 0 3 9 0 45 2 112 12 28 80 0

Pedestrians 1 1

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 305 265 81 264 259 119 80 124

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 305 265 81 264 259 119 80 124

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 100 100 99 100 95 100 98

cM capacity (veh/h) 606 627 978 676 632 932 1517 1463

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 4 53 126 109

Volume Left 1 9 2 28

Volume Right 3 45 12 0

cSH 848 878 1517 1463

Volume to Capacity 0.01 0.06 0.00 0.02

Queue Length 95th (ft) 0 5 0 1

Control Delay (s) 9.3 9.4 0.1 2.1

Lane LOS A A A A

Approach Delay (s) 9.3 9.4 0.1 2.1

Approach LOS A A

Intersection Summary

Average Delay 2.7

Intersection Capacity Utilization 22.6% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 330 15 7 19 4 14 59 433 17 14 301 162

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 5.0 5.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 0.99 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.95 1.00 0.99 1.00 0.95

Flt Protected 0.96 0.97 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1769 1713 1755 3516 1770 3326

Flt Permitted 0.73 0.79 0.47 1.00 0.95 1.00

Satd. Flow (perm) 1350 1389 863 3516 1770 3326

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 359 16 8 21 4 15 64 471 18 15 327 176

RTOR Reduction (vph) 0 1 0 0 10 0 0 1 0 0 34 0

Lane Group Flow (vph) 0 382 0 0 30 0 64 488 0 15 469 0

Confl. Peds. (#/hr) 1 3 3 1 3 2 2 3

Confl. Bikes (#/hr) 1

Turn Type Perm Perm Perm Prot

Protected Phases 8 8 6 5 5 6

Permitted Phases 8 8 6

Actuated Green, G (s) 53.5 53.5 69.4 69.4 14.1 87.5

Effective Green, g (s) 53.5 53.5 69.4 69.4 14.1 87.5

Actuated g/C Ratio 0.36 0.36 0.46 0.46 0.09 0.58

Clearance Time (s) 4.0 4.0 5.0 5.0 4.0

Vehicle Extension (s) 3.5 3.5 2.5 2.5 2.0

Lane Grp Cap (vph) 482 495 399 1627 166 1940

v/s Ratio Prot c0.14 0.01 c0.14

v/s Ratio Perm c0.28 0.02 0.07

v/c Ratio 0.79 0.06 0.16 0.30 0.09 0.24

Uniform Delay, d1 43.3 31.7 23.4 25.1 62.1 15.2

Progression Factor 1.00 1.00 0.73 0.72 1.69 0.18

Incremental Delay, d2 9.0 0.1 0.8 0.5 0.1 0.0

Delay (s) 52.3 31.8 18.0 18.6 105.1 2.7

Level of Service D C B B F A

Approach Delay (s) 52.3 31.8 18.6 5.7

Approach LOS D C B A

Intersection Summary

HCM Average Control Delay 23.1 HCM Level of Service C

HCM Volume to Capacity ratio 0.49

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 13.0

Intersection Capacity Utilization 54.8% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 3 5 147 5 7 9 120 122 8 51 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 3 5 160 5 8 10 130 133 9 55 0

Pedestrians 2 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 131

pX, platoon unblocked 0.97 0.97 0.97 0.97 0.97 0.97

vC, conflicting volume 301 355 57 298 289 199 55 263

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 265 320 57 261 252 159 55 225

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 99 99 76 99 99 99 99

cM capacity (veh/h) 650 571 1007 657 624 859 1549 1303

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 9 173 273 64

Volume Left 0 160 10 9

Volume Right 5 8 133 0

cSH 783 662 1549 1303

Volume to Capacity 0.01 0.26 0.01 0.01

Queue Length 95th (ft) 1 26 0 1

Control Delay (s) 9.6 12.3 0.3 1.1

Lane LOS A B A A

Approach Delay (s) 9.6 12.3 0.3 1.1

Approach LOS A B

Intersection Summary

Average Delay 4.6

Intersection Capacity Utilization 37.5% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 15 3 7 28 18 18 18 96 13 28 98 49

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 16 3 8 30 20 20 20 104 14 30 107 53

Pedestrians 4 3 1

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 378 359 138 358 378 114 164 121

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 378 359 138 358 378 114 164 121

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 97 99 99 95 96 98 99 98

cM capacity (veh/h) 533 545 906 570 532 936 1410 1462

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 27 70 138 190

Volume Left 16 30 20 30

Volume Right 8 20 14 53

cSH 604 626 1410 1462

Volume to Capacity 0.04 0.11 0.01 0.02

Queue Length 95th (ft) 4 9 1 2

Control Delay (s) 11.2 11.5 1.2 1.3

Lane LOS B B A A

Approach Delay (s) 11.2 11.5 1.2 1.3

Approach LOS B B

Intersection Summary

Average Delay 3.6

Intersection Capacity Utilization 24.2% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 181 739 4 4 1028 99 4 1 1 44 1 178

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.6 4.6 4.6 4.6 5.5 5.5 5.5

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.99 0.98 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.97 0.95 1.00

Satd. Flow (prot) 1768 3536 1768 3485 1759 1770 1560

Flt Permitted 0.19 1.00 0.32 1.00 0.87 0.75 1.00

Satd. Flow (perm) 355 3536 598 3485 1577 1404 1560

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 197 803 4 4 1117 108 4 1 1 48 1 193

RTOR Reduction (vph) 0 0 0 0 6 0 0 1 0 0 128 0

Lane Group Flow (vph) 197 807 0 4 1219 0 0 5 0 48 66 0

Confl. Peds. (#/hr) 2 1 1 2 2 2

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 109.1 109.1 109.1 109.1 30.8 30.8 30.8

Effective Green, g (s) 109.1 109.1 109.1 109.1 30.8 30.8 30.8

Actuated g/C Ratio 0.73 0.73 0.73 0.73 0.21 0.21 0.21

Clearance Time (s) 4.6 4.6 4.6 4.6 5.5 5.5 5.5

Vehicle Extension (s) 3.5 3.5 3.5 3.5 4.0 4.0 4.0

Lane Grp Cap (vph) 258 2572 435 2535 324 288 320

v/s Ratio Prot 0.23 0.35 c0.04

v/s Ratio Perm c0.56 0.01 0.00 0.03

v/c Ratio 0.76 0.31 0.01 0.48 0.02 0.17 0.21

Uniform Delay, d1 12.5 7.2 5.6 8.6 47.5 49.0 49.5

Progression Factor 1.06 0.78 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 7.6 0.0 0.0 0.2 0.1 1.2 1.5

Delay (s) 20.9 5.7 5.6 8.7 47.6 50.3 50.9

Level of Service C A A A D D D

Approach Delay (s) 8.7 8.7 47.6 50.8

Approach LOS A A D D

Intersection Summary

HCM Average Control Delay 12.9 HCM Level of Service B

HCM Volume to Capacity ratio 0.64

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 10.1

Intersection Capacity Utilization 73.9% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 74 629 192 133 783 237 208 495 110 183 336 46

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.96 1.00 0.97 1.00 0.97 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 3401 1770 3397 1770 3431 1770 3467

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1770 3401 1770 3397 1770 3431 1770 3467

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 80 684 209 145 851 258 226 538 120 199 365 50

RTOR Reduction (vph) 0 38 0 0 37 0 0 25 0 0 14 0

Lane Group Flow (vph) 80 855 0 145 1072 0 226 633 0 199 401 0

Confl. Peds. (#/hr) 8 4 4 8 6 5 5 6

Turn Type Prot Prot Prot Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases

Actuated Green, G (s) 4.0 23.0 8.0 27.0 11.7 17.4 10.6 16.3

Effective Green, g (s) 4.0 23.0 8.0 27.0 11.7 17.4 10.6 16.3

Actuated g/C Ratio 0.05 0.31 0.11 0.36 0.16 0.23 0.14 0.22

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 94 1043 189 1223 276 796 250 753

v/s Ratio Prot 0.05 0.25 c0.08 c0.32 c0.13 c0.18 0.11 0.12

v/s Ratio Perm

v/c Ratio 0.85 0.82 0.77 0.88 0.82 0.79 0.80 0.53

Uniform Delay, d1 35.2 24.1 32.6 22.4 30.6 27.1 31.2 26.0

Progression Factor 1.00 1.00 1.25 0.89 1.08 0.92 1.00 1.00

Incremental Delay, d2 48.3 5.1 15.7 6.8 17.0 8.1 15.9 2.7

Delay (s) 83.5 29.2 56.5 26.6 50.0 33.1 47.1 28.7

Level of Service F C E C D C D C

Approach Delay (s) 33.7 30.1 37.4 34.6

Approach LOS C C D C

Intersection Summary

HCM Average Control Delay 33.5 HCM Level of Service C

HCM Volume to Capacity ratio 0.81

Actuated Cycle Length (s) 75.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 74.3% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 0 0 815 0 0 0 0 0 659 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3

Lane Util. Factor 0.95 0.95

Frt 1.00 1.00

Flt Protected 1.00 1.00

Satd. Flow (prot) 3539 3539

Flt Permitted 1.00 1.00

Satd. Flow (perm) 3539 3539

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 0 0 0 886 0 0 0 0 0 716 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 0 0 0 886 0 0 0 0 0 716 0

Turn Type

Protected Phases 6 4

Permitted Phases

Actuated Green, G (s) 99.7 39.7

Effective Green, g (s) 99.7 39.7

Actuated g/C Ratio 0.66 0.26

Clearance Time (s) 5.3 5.3

Vehicle Extension (s) 5.0 5.0

Lane Grp Cap (vph) 2352 937

v/s Ratio Prot c0.25 c0.20

v/s Ratio Perm

v/c Ratio 0.38 0.76

Uniform Delay, d1 11.3 50.8

Progression Factor 1.04 1.00

Incremental Delay, d2 0.4 4.4

Delay (s) 12.1 55.3

Level of Service B E

Approach Delay (s) 0.0 12.1 0.0 55.3

Approach LOS A B A E

Intersection Summary

HCM Average Control Delay 31.4 HCM Level of Service C

HCM Volume to Capacity ratio 0.49

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 10.6

Intersection Capacity Utilization 37.1% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

36: 244th St SW (EB) & Edmonds Way (SB) 3/29/2016
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 0 783 0 0 655 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3

Lane Util. Factor 0.95 0.97

Frt 1.00 1.00

Flt Protected 1.00 0.95

Satd. Flow (prot) 3539 3433

Flt Permitted 1.00 0.95

Satd. Flow (perm) 3539 3433

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 851 0 0 712 0

RTOR Reduction (vph) 0 0 0 0 203 0

Lane Group Flow (vph) 0 851 0 0 509 0

Turn Type

Protected Phases 2 4

Permitted Phases

Actuated Green, G (s) 108.3 31.1

Effective Green, g (s) 108.3 31.1

Actuated g/C Ratio 0.72 0.21

Clearance Time (s) 5.3 5.3

Vehicle Extension (s) 5.0 5.0

Lane Grp Cap (vph) 2555 712

v/s Ratio Prot c0.24 c0.15

v/s Ratio Perm

v/c Ratio 0.33 0.71

Uniform Delay, d1 7.6 55.3

Progression Factor 1.19 0.15

Incremental Delay, d2 0.3 3.8

Delay (s) 9.4 12.1

Level of Service A B

Approach Delay (s) 9.4 0.0 12.1

Approach LOS A A B

Intersection Summary

HCM Average Control Delay 10.6 HCM Level of Service B

HCM Volume to Capacity ratio 0.42

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 10.6

Intersection Capacity Utilization 49.6% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

37: 244th St SW & Meridian Ave N 3/29/2016
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 61 1507 72 158 1850 152 120 187 194 123 95 46

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.6 5.3 4.6 5.3 4.6 5.0 5.0 4.6 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3515 1770 3492 1770 1803 1552 1770 1863 1558

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3515 1770 3492 1770 1803 1552 1770 1863 1558

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 66 1638 78 172 2011 165 130 203 211 134 103 50

RTOR Reduction (vph) 0 2 0 0 4 0 0 0 103 0 0 42

Lane Group Flow (vph) 66 1714 0 172 2172 0 130 203 108 134 103 8

Confl. Peds. (#/hr) 2 3 3 2

Confl. Bikes (#/hr) 7 3 1

Bus Blockages (#/hr) 0 0 0 0 0 0 0 8 0 0 0 0

Turn Type Prot Prot Prot Perm Prot Perm

Protected Phases 5 2 1 6 3 8 7 4

Permitted Phases 8 4

Actuated Green, G (s) 12.5 74.2 21.0 82.7 12.3 24.9 24.9 10.4 23.0 23.0

Effective Green, g (s) 12.5 74.2 21.0 82.7 12.3 24.9 24.9 10.4 23.0 23.0

Actuated g/C Ratio 0.08 0.49 0.14 0.55 0.08 0.17 0.17 0.07 0.15 0.15

Clearance Time (s) 4.6 5.3 4.6 5.3 4.6 5.0 5.0 4.6 5.0 5.0

Vehicle Extension (s) 2.5 5.0 2.5 5.0 2.5 5.0 5.0 3.0 5.0 5.0

Lane Grp Cap (vph) 148 1739 248 1925 145 299 258 123 286 239

v/s Ratio Prot 0.04 0.49 c0.10 c0.62 0.07 c0.11 c0.08 0.06

v/s Ratio Perm 0.07 0.00

v/c Ratio 0.45 0.99 0.69 1.13 0.90 0.68 0.42 1.09 0.36 0.03

Uniform Delay, d1 65.5 37.4 61.4 33.6 68.2 58.8 56.1 69.8 56.9 54.0

Progression Factor 1.16 0.51 0.97 0.91 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.5 17.9 6.8 64.4 45.0 7.8 2.3 107.2 1.6 0.1

Delay (s) 77.3 36.9 66.2 95.0 113.2 66.6 58.4 177.0 58.5 54.1

Level of Service E D E F F E E F E D

Approach Delay (s) 38.4 92.9 74.5 113.1

Approach LOS D F E F

Intersection Summary

HCM Average Control Delay 72.5 HCM Level of Service E

HCM Volume to Capacity ratio 0.97

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 14.5

Intersection Capacity Utilization 94.1% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

38: 244th St SW & I-5 SB Off-Ramp 3/29/2016
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 0 1513 1426 0 495 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3 5.0

Lane Util. Factor 0.95 0.95 0.97

Frt 1.00 1.00 1.00

Flt Protected 1.00 1.00 0.95

Satd. Flow (prot) 3539 3539 3433

Flt Permitted 1.00 1.00 0.95

Satd. Flow (perm) 3539 3539 3433

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 1645 1550 0 538 0

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 0 1645 1550 0 538 0

Turn Type

Protected Phases 2 6 4

Permitted Phases

Actuated Green, G (s) 47.4 47.4 17.3

Effective Green, g (s) 47.4 47.4 17.3

Actuated g/C Ratio 0.63 0.63 0.23

Clearance Time (s) 5.3 5.3 5.0

Vehicle Extension (s) 5.0 3.0 3.0

Lane Grp Cap (vph) 2237 2237 792

v/s Ratio Prot c0.46 0.44 c0.16

v/s Ratio Perm

v/c Ratio 0.74 0.69 0.68

Uniform Delay, d1 9.5 9.0 26.3

Progression Factor 1.55 1.00 1.00

Incremental Delay, d2 0.8 1.8 2.3

Delay (s) 15.4 10.8 28.7

Level of Service B B C

Approach Delay (s) 15.4 10.8 28.7

Approach LOS B B C

Intersection Summary

HCM Average Control Delay 15.4 HCM Level of Service B

HCM Volume to Capacity ratio 0.72

Actuated Cycle Length (s) 75.0 Sum of lost time (s) 10.3

Intersection Capacity Utilization 64.5% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

39: 228th St SW & SR 99 3/29/2016
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 53 39 62 1560 1254 102

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 58 42 67 1696 1363 111

Pedestrians 2

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 2348 684 1476

vC1, stage 1 conf vol 1365

vC2, stage 2 conf vol 983

vCu, unblocked vol 2348 684 1476

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s) 5.8

tF (s) 3.5 3.3 2.2

p0 queue free % 64 89 85

cM capacity (veh/h) 158 391 452

Direction, Lane # EB 1 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3

Volume Total 100 67 848 848 682 682 111

Volume Left 58 67 0 0 0 0 0

Volume Right 42 0 0 0 0 0 111

cSH 212 452 1700 1700 1700 1700 1700

Volume to Capacity 0.47 0.15 0.50 0.50 0.40 0.40 0.07

Queue Length 95th (ft) 58 13 0 0 0 0 0

Control Delay (s) 36.4 14.4 0.0 0.0 0.0 0.0 0.0

Lane LOS E B

Approach Delay (s) 36.4 0.5 0.0

Approach LOS E

Intersection Summary

Average Delay 1.4

Intersection Capacity Utilization 55.1% ICU Level of Service B

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

40: 244th St SW & SR 99 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 41 Synchro 7 -  Report

David Evans and Associates, Inc. Page 42

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 237 301 79 184 378 386 47 1206 136 231 877 196

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 11 11 11 11 11 11 13 15 11 13

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.98 1.00 1.00 0.95 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3409 1711 3421 1497 1711 3421 1562 1947 3421 1586

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3409 1711 3421 1497 1711 3421 1562 1947 3421 1586

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 258 327 86 200 411 420 51 1311 148 251 953 213

RTOR Reduction (vph) 0 16 0 0 0 169 0 0 89 0 0 68

Lane Group Flow (vph) 258 397 0 200 411 251 51 1311 59 251 953 145

Confl. Peds. (#/hr) 6 10 10 6 10 21 21 10

Turn Type Prot Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 22.0 30.0 18.0 26.0 26.0 7.4 60.0 60.0 20.0 72.6 72.6

Effective Green, g (s) 22.0 30.0 18.0 26.0 26.0 7.4 60.0 60.0 20.0 72.6 72.6

Actuated g/C Ratio 0.15 0.20 0.12 0.17 0.17 0.05 0.40 0.40 0.13 0.48 0.48

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 3.0 2.0 2.0 2.5 3.5 3.5 2.5 3.5 3.5

Lane Grp Cap (vph) 260 682 205 593 259 84 1368 625 260 1656 768

v/s Ratio Prot c0.15 c0.12 0.12 0.12 0.03 c0.38 c0.13 0.28

v/s Ratio Perm c0.17 0.04 0.09

v/c Ratio 0.99 0.58 0.98 0.69 0.97 0.61 0.96 0.09 0.97 0.58 0.19

Uniform Delay, d1 63.9 54.3 65.8 58.3 61.6 69.9 43.8 28.1 64.7 27.7 22.0

Progression Factor 0.90 0.99 1.02 0.84 0.68 1.27 0.60 0.20 1.00 1.00 1.00

Incremental Delay, d2 53.4 0.8 55.2 2.8 46.0 6.2 11.4 0.2 45.8 1.5 0.5

Delay (s) 110.6 54.8 122.1 51.6 87.8 94.9 37.8 5.9 110.5 29.1 22.5

Level of Service F D F D F F D A F C C

Approach Delay (s) 76.3 80.0 36.6 42.6

Approach LOS E F D D

Intersection Summary

HCM Average Control Delay 53.8 HCM Level of Service D

HCM Volume to Capacity ratio 1.02

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 28.0

Intersection Capacity Utilization 90.2% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL2 EBL EBT EBR WBL WBT WBR WBR2 NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 1 183 397 353 151 336 63 96 406 38 1251 108

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00

Frt 1.00 1.00 0.85 1.00 0.95 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 3185 1425 1593 3032 1593 3185 1425

Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1593 3185 1425 1593 3032 1593 3185 1425

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 1 199 432 384 164 365 68 104 441 41 1360 117

RTOR Reduction (vph) 0 0 0 309 0 14 0 0 0 0 0 61

Lane Group Flow (vph) 0 200 432 75 164 523 0 0 0 482 1360 56

Turn Type Prot Prot Perm Prot Prot Prot Perm

Protected Phases 7 7 4 3 8 5 5 2

Permitted Phases 4 2

Actuated Green, G (s) 17.0 29.2 29.2 16.0 28.2 41.0 71.7 71.7

Effective Green, g (s) 17.0 29.2 29.2 16.0 28.2 41.0 71.7 71.7

Actuated g/C Ratio 0.11 0.19 0.19 0.11 0.19 0.27 0.48 0.48

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 2.0 6.0 6.0

Lane Grp Cap (vph) 181 620 277 170 570 435 1522 681

v/s Ratio Prot c0.13 0.14 0.10 c0.17 c0.30 0.43

v/s Ratio Perm 0.05 0.04

v/c Ratio 1.10 0.70 0.27 0.96 0.92 1.11 0.89 0.08

Uniform Delay, d1 66.5 56.3 51.3 66.7 59.8 54.5 35.7 21.3

Progression Factor 0.94 0.79 1.39 0.86 0.80 0.61 0.92 1.37

Incremental Delay, d2 96.8 3.3 0.5 57.4 19.4 52.2 0.9 0.0

Delay (s) 159.0 47.6 71.7 114.5 67.0 85.5 33.6 29.2

Level of Service F D E F E F C C

Approach Delay (s) 78.6 78.1 46.1

Approach LOS E E D

Intersection Summary

HCM Average Control Delay 68.9 HCM Level of Service E

HCM Volume to Capacity ratio 1.05

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 22.0

Intersection Capacity Utilization 99.8% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBL SBT SBR SBR2 SER2

Lane Configurations

Volume (vph) 86 873 77 18 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00

Frt 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00

Satd. Flow (prot) 1593 3185 1425

Flt Permitted 0.95 1.00 1.00

Satd. Flow (perm) 1593 3185 1425

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 93 949 84 20 0

RTOR Reduction (vph) 0 0 6 0 0

Lane Group Flow (vph) 93 949 98 0 0

Turn Type Prot Prot custom

Protected Phases 1 6 6

Permitted Phases 4

Actuated Green, G (s) 11.1 41.8 41.8

Effective Green, g (s) 11.1 41.8 41.8

Actuated g/C Ratio 0.07 0.28 0.28

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 4.0 4.0

Lane Grp Cap (vph) 118 888 397

v/s Ratio Prot 0.06 c0.30 0.07

v/s Ratio Perm

v/c Ratio 0.79 1.07 0.25

Uniform Delay, d1 68.3 54.1 41.9

Progression Factor 0.96 0.93 0.93

Incremental Delay, d2 25.5 49.6 1.4

Delay (s) 91.2 99.8 40.3

Level of Service F F D

Approach Delay (s) 93.7

Approach LOS F

Intersection Summary



HCM Signalized Intersection Capacity Analysis

42: N 175th St & SR 99 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 41 Synchro 7 -  Report

David Evans and Associates, Inc. Page 45

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 49 191 29 303 350 451 42 1414 379 299 973 21

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 6.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 0.97 0.95 1.00 1.00 0.95 1.00 0.97 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.97 1.00 1.00 0.96 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 3001 3090 3079 1381 1593 3079 1373 3090 3079 1382

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1593 3001 3090 3079 1381 1593 3079 1373 3090 3079 1382

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 53 208 32 329 380 490 46 1537 412 325 1058 23

RTOR Reduction (vph) 0 8 0 0 0 69 0 0 78 0 0 12

Lane Group Flow (vph) 53 232 0 329 380 421 46 1537 334 325 1058 11

Confl. Peds. (#/hr) 14 20 20 14 10 21 21 10

Turn Type Prot Prot Perm Prot pm+ov Prot Perm

Protected Phases 7 4 3 8 5 2 3 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 6.0 31.0 16.0 41.0 41.0 6.9 67.0 83.0 14.0 74.1 74.1

Effective Green, g (s) 6.0 31.0 16.0 41.0 41.0 6.9 67.0 83.0 14.0 74.1 74.1

Actuated g/C Ratio 0.04 0.21 0.11 0.27 0.27 0.05 0.45 0.55 0.09 0.49 0.49

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 6.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.5 3.5 3.5 1.5 4.0 3.5 1.5 4.0 4.0

Lane Grp Cap (vph) 64 620 330 842 377 73 1375 760 288 1521 683

v/s Ratio Prot 0.03 0.08 c0.11 0.12 0.03 c0.50 0.05 c0.11 0.34

v/s Ratio Perm c0.30 0.20 0.01

v/c Ratio 0.83 0.37 1.00 0.45 1.12 0.63 1.12 0.44 1.13 0.70 0.02

Uniform Delay, d1 71.5 51.2 67.0 45.2 54.5 70.3 41.5 19.8 68.0 29.3 19.4

Progression Factor 1.08 0.98 0.72 1.07 1.11 1.05 0.83 1.39 1.39 0.32 0.15

Incremental Delay, d2 55.5 0.4 47.2 0.4 80.8 7.5 59.6 0.3 72.0 0.9 0.0

Delay (s) 133.1 50.3 95.4 48.6 141.2 81.0 94.0 27.8 166.6 10.2 2.8

Level of Service F D F D F F F C F B A

Approach Delay (s) 65.3 99.3 80.1 46.2

Approach LOS E F F D

Intersection Summary

HCM Average Control Delay 74.2 HCM Level of Service E

HCM Volume to Capacity ratio 1.14

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 22.0

Intersection Capacity Utilization 107.8% ICU Level of Service G

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

43: N 160th St & SR 99 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 41 Synchro 7 -  Report

David Evans and Associates, Inc. Page 46

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 227 51 167 16 40 16 154 1881 23 8 1245 121

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 4.0 6.0 4.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 0.97 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.98 1.00 0.99 1.00 1.00 0.95 1.00 1.00 0.99

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.88 1.00 0.96 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1576 1400 1589 1538 3090 3079 1356 1593 3079 1404

Flt Permitted 0.61 1.00 0.24 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1012 1400 394 1538 3090 3079 1356 1593 3079 1404

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 247 55 182 17 43 17 167 2045 25 9 1353 132

RTOR Reduction (vph) 0 88 0 0 11 0 0 0 5 0 0 46

Lane Group Flow (vph) 247 149 0 17 49 0 167 2045 20 9 1353 86

Confl. Peds. (#/hr) 14 13 13 14 1 5 5 1

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 25.4 20.0 19.4 17.0 9.8 106.2 106.2 1.4 97.8 97.8

Effective Green, g (s) 25.4 20.0 19.4 17.0 9.8 106.2 106.2 1.4 97.8 97.8

Actuated g/C Ratio 0.17 0.13 0.13 0.11 0.07 0.71 0.71 0.01 0.65 0.65

Clearance Time (s) 4.0 6.0 4.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 2.0 3.0 2.0 2.0 3.0 3.0 2.0 3.0 3.0

Lane Grp Cap (vph) 192 187 70 174 202 2180 960 15 2008 915

v/s Ratio Prot c0.05 0.11 0.00 0.03 c0.05 c0.66 0.01 0.44

v/s Ratio Perm c0.17 0.03 0.01 0.06

v/c Ratio 1.29 0.80 0.24 0.28 0.83 0.94 0.02 0.60 0.67 0.09

Uniform Delay, d1 62.3 63.1 57.9 60.9 69.3 19.0 6.5 74.0 16.2 9.7

Progression Factor 0.93 0.87 1.00 1.00 0.77 1.28 1.68 1.32 0.10 0.00

Incremental Delay, d2 162.2 19.5 1.8 0.3 2.5 1.1 0.0 30.6 1.5 0.2

Delay (s) 220.1 74.1 59.7 61.2 56.0 25.5 10.9 128.0 3.2 0.2

Level of Service F E E E E C B F A A

Approach Delay (s) 148.6 60.9 27.6 3.7

Approach LOS F E C A

Intersection Summary

HCM Average Control Delay 33.5 HCM Level of Service C

HCM Volume to Capacity ratio 1.03

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 97.4% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 520 365 114 134 207 163 157 1404 212 128 838 17

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.97 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 0.95 1.00 1.00 0.98 1.00 1.00 0.94 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 3090 1676 1354 1593 3185 1396 1593 3185 1344 1593 3185 1379

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 3090 1676 1354 1593 3185 1396 1593 3185 1344 1593 3185 1379

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 565 397 124 146 225 177 171 1526 230 139 911 18

RTOR Reduction (vph) 0 0 93 0 0 69 0 0 86 0 0 11

Lane Group Flow (vph) 565 397 31 146 225 108 171 1526 144 139 911 7

Confl. Peds. (#/hr) 6 25 25 6 11 12 12 11

Turn Type Prot Perm Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 23.0 38.1 38.1 14.0 29.1 29.1 18.4 67.9 67.9 10.0 59.5 59.5

Effective Green, g (s) 23.0 38.1 38.1 14.0 29.1 29.1 18.4 67.9 67.9 10.0 59.5 59.5

Actuated g/C Ratio 0.15 0.25 0.25 0.09 0.19 0.19 0.12 0.45 0.45 0.07 0.40 0.40

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 3.0 3.0 2.0 3.0 3.0

Lane Grp Cap (vph) 474 426 344 149 618 271 195 1442 608 106 1263 547

v/s Ratio Prot c0.18 c0.24 0.09 0.07 0.11 c0.48 c0.09 0.29

v/s Ratio Perm 0.02 0.08 0.11 0.01

v/c Ratio 1.19 0.93 0.09 0.98 0.36 0.40 0.88 1.06 0.24 1.31 0.72 0.01

Uniform Delay, d1 63.5 54.7 42.7 67.9 52.4 52.8 64.7 41.0 25.2 70.0 38.2 27.4

Progression Factor 1.13 0.98 1.13 1.00 1.00 1.00 1.21 0.47 0.20 1.32 0.52 0.39

Incremental Delay, d2 104.4 25.5 0.0 66.6 0.1 0.4 11.8 31.6 0.3 181.5 2.7 0.0

Delay (s) 176.0 79.3 48.2 134.5 52.6 53.2 90.2 51.0 5.4 273.7 22.6 10.9

Level of Service F E D F D D F D A F C B

Approach Delay (s) 126.0 74.6 49.0 55.0

Approach LOS F E D E

Intersection Summary

HCM Average Control Delay 71.5 HCM Level of Service E

HCM Volume to Capacity ratio 1.05

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 98.9% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 181 420 80 219 548 235 65 1447 276 216 903 96

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.95 1.00 1.00 0.92 1.00 1.00 0.93

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3423 1770 3539 1508 1770 3539 1449 1770 3539 1468

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3423 1770 3539 1508 1770 3539 1449 1770 3539 1468

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 197 457 87 238 596 255 71 1573 300 235 982 104

RTOR Reduction (vph) 0 11 0 0 0 145 0 0 61 0 0 52

Lane Group Flow (vph) 197 533 0 238 596 110 71 1573 239 235 982 52

Confl. Peds. (#/hr) 24 26 26 24 29 43 43 29

Turn Type Prot Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 16.0 25.5 20.0 29.5 29.5 10.0 65.0 65.0 19.5 74.5 74.5

Effective Green, g (s) 16.0 25.5 20.0 29.5 29.5 10.0 65.0 65.0 19.5 74.5 74.5

Actuated g/C Ratio 0.11 0.17 0.13 0.20 0.20 0.07 0.43 0.43 0.13 0.50 0.50

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 4.0 2.0 2.0 2.0 6.0 6.0 5.0 6.0 6.0

Lane Grp Cap (vph) 189 582 236 696 297 118 1534 628 230 1758 729

v/s Ratio Prot 0.11 0.16 c0.13 c0.17 0.04 c0.44 c0.13 0.28

v/s Ratio Perm 0.07 0.17 0.04

v/c Ratio 1.04 0.92 1.01 0.86 0.37 0.60 1.03 0.38 1.02 0.56 0.07

Uniform Delay, d1 67.0 61.2 65.0 58.2 52.2 68.1 42.5 28.8 65.2 26.3 19.7

Progression Factor 1.01 1.02 1.00 1.00 1.00 1.26 0.56 0.30 0.89 0.77 1.05

Incremental Delay, d2 73.9 17.8 60.8 9.8 0.3 2.9 23.0 0.9 57.9 1.0 0.1

Delay (s) 141.7 80.5 125.8 68.0 52.5 89.0 46.6 9.6 116.2 21.2 20.9

Level of Service F F F E D F D A F C C

Approach Delay (s) 96.7 77.0 42.4 38.1

Approach LOS F E D D

Intersection Summary

HCM Average Control Delay 56.6 HCM Level of Service E

HCM Volume to Capacity ratio 1.00

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 99.4% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 152 303 77 174 450 141 93 1436 147 130 872 113

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Frpb, ped/bikes 1.00 0.99 1.00 0.97 1.00 1.00 0.93 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.96 1.00 1.00 0.85 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1770 3390 1770 3311 1770 3539 1473 1770 3438

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1770 3390 1770 3311 1770 3539 1473 1770 3438

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 165 329 84 189 489 153 101 1561 160 141 948 123

RTOR Reduction (vph) 0 15 0 0 20 0 0 0 60 0 6 0

Lane Group Flow (vph) 165 398 0 189 622 0 101 1561 100 141 1065 0

Confl. Peds. (#/hr) 41 17 17 41 32 21 21 32

Turn Type Prot Prot Prot Perm Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 2

Actuated Green, G (s) 15.7 26.1 18.8 29.2 13.2 75.4 75.4 13.7 75.9

Effective Green, g (s) 15.7 26.1 18.8 29.2 13.2 75.4 75.4 13.7 75.9

Actuated g/C Ratio 0.10 0.17 0.13 0.19 0.09 0.50 0.50 0.09 0.51

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 185 590 222 645 156 1779 740 162 1740

v/s Ratio Prot 0.09 0.12 c0.11 c0.19 0.06 c0.44 c0.08 0.31

v/s Ratio Perm 0.07

v/c Ratio 0.89 0.67 0.85 0.96 0.65 0.88 0.13 0.87 0.61

Uniform Delay, d1 66.3 58.0 64.2 59.9 66.1 33.2 19.9 67.3 26.5

Progression Factor 1.00 1.00 0.95 0.90 1.00 1.00 1.00 1.03 0.75

Incremental Delay, d2 37.4 3.1 17.1 19.4 8.9 6.5 0.4 29.2 1.2

Delay (s) 103.7 61.0 77.8 73.4 75.1 39.7 20.3 98.7 21.0

Level of Service F E E E E D C F C

Approach Delay (s) 73.2 74.4 39.9 30.1

Approach LOS E E D C

Intersection Summary

HCM Average Control Delay 48.0 HCM Level of Service D

HCM Volume to Capacity ratio 0.90

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 86.4% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 872 405 106 1176 0 0 0 0 210 0 420

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 11 11 12 12 12 12 12 11 12

Total Lost time (s) 5.0 5.0 4.6 5.0 5.0 5.0

Lane Util. Factor 0.91 1.00 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 0.97 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 4916 1540 1711 3421 1711 1583

Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 4916 1540 1711 3421 1711 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 948 440 115 1278 0 0 0 0 228 0 457

RTOR Reduction (vph) 0 0 288 0 0 0 0 0 0 0 0 374

Lane Group Flow (vph) 0 948 152 115 1278 0 0 0 0 0 228 83

Confl. Peds. (#/hr) 3 3

Turn Type Perm Prot Perm Perm

Protected Phases 2 1 6 4

Permitted Phases 2 4 4

Actuated Green, G (s) 51.8 51.8 20.4 40.0 27.2 27.2

Effective Green, g (s) 51.8 51.8 20.4 40.0 27.2 27.2

Actuated g/C Ratio 0.35 0.35 0.14 0.27 0.18 0.18

Clearance Time (s) 5.0 5.0 4.6 5.0 5.0 5.0

Vehicle Extension (s) 4.0 4.0 4.5 4.0 5.0 5.0

Lane Grp Cap (vph) 1698 532 233 912 310 287

v/s Ratio Prot c0.19 0.07 c0.37

v/s Ratio Perm 0.10 0.13 0.05

v/c Ratio 0.56 0.29 0.49 1.40 0.74 0.29

Uniform Delay, d1 39.8 35.7 60.0 55.0 58.0 53.0

Progression Factor 0.80 3.66 0.91 0.93 1.00 1.00

Incremental Delay, d2 1.1 1.1 1.9 185.1 10.5 1.2

Delay (s) 33.0 131.6 56.5 236.2 68.5 54.2

Level of Service C F E F E D

Approach Delay (s) 64.3 221.3 0.0 59.0

Approach LOS E F A E

Intersection Summary

HCM Average Control Delay 126.3 HCM Level of Service F

HCM Volume to Capacity ratio 0.96

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 51.0

Intersection Capacity Utilization 91.9% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 21 498 97 0 719 103 609 230 369 93 68 11

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 0.95 0.95 1.00 0.91 0.91 0.91 0.91

Frpb, ped/bikes 1.00 1.00 0.98 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.98 1.00 0.85 1.00 0.93 1.00 0.99

Flt Protected 1.00 1.00 1.00 0.95 0.99 0.95 0.98

Satd. Flow (prot) 3442 3539 1559 1610 3096 1610 3285

Flt Permitted 0.80 1.00 1.00 0.95 0.99 0.95 0.98

Satd. Flow (perm) 2769 3539 1559 1610 3096 1610 3285

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 23 541 105 0 782 112 662 250 401 101 74 12

RTOR Reduction (vph) 0 21 0 0 0 66 0 193 0 0 9 0

Lane Group Flow (vph) 0 648 0 0 782 46 450 670 0 62 116 0

Confl. Peds. (#/hr) 2 2 2 2 2 1 1 2

Confl. Bikes (#/hr) 1

Turn Type Perm Perm Split Split

Protected Phases 4 8 2 2 6 6

Permitted Phases 4 8

Actuated Green, G (s) 19.5 19.5 19.5 27.5 27.5 16.0 16.0

Effective Green, g (s) 19.5 19.5 19.5 27.5 27.5 16.0 16.0

Actuated g/C Ratio 0.26 0.26 0.26 0.37 0.37 0.21 0.21

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 720 920 405 590 1135 343 701

v/s Ratio Prot 0.22 c0.28 0.22 c0.04 0.04

v/s Ratio Perm c0.23 0.03

v/c Ratio 0.90 0.85 0.11 0.76 0.59 0.18 0.16

Uniform Delay, d1 26.8 26.4 21.2 20.9 19.2 24.1 24.1

Progression Factor 0.86 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 12.4 7.4 0.1 9.0 2.3 1.2 0.5

Delay (s) 35.5 33.8 21.3 29.9 21.5 25.3 24.6

Level of Service D C C C C C C

Approach Delay (s) 35.5 32.2 24.4 24.8

Approach LOS D C C C

Intersection Summary

HCM Average Control Delay 29.1 HCM Level of Service C

HCM Volume to Capacity ratio 0.66

Actuated Cycle Length (s) 75.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 79.8% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 17 0 41 1 3 7 80 460 6 3 252 24

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 18 0 45 1 3 8 87 500 7 3 274 26

Pedestrians 4

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 980 974 291 1019 984 503 300 507

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 980 974 291 1019 984 503 300 507

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 91 100 94 99 99 99 93 100

cM capacity (veh/h) 211 234 746 191 231 568 1261 1058

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 63 12 593 303

Volume Left 18 1 87 3

Volume Right 45 8 7 26

cSH 428 360 1261 1058

Volume to Capacity 0.15 0.03 0.07 0.00

Queue Length 95th (ft) 13 3 6 0

Control Delay (s) 14.9 15.3 1.9 0.1

Lane LOS B C A A

Approach Delay (s) 14.9 15.3 1.9 0.1

Approach LOS B C

Intersection Summary

Average Delay 2.3

Intersection Capacity Utilization 62.7% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

50: NW 200th St & 3rd Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 41 Synchro 7 -  Report

David Evans and Associates, Inc. Page 53

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 3 4 81 14 29 3 212 98 8 136 3

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 3 4 88 15 32 3 230 107 9 148 3

Pedestrians 3 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 498 510 152 466 459 286 151 337

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 498 510 152 466 459 286 151 337

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 99 100 82 97 96 100 99

cM capacity (veh/h) 447 462 891 497 494 752 1430 1222

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 9 135 340 160

Volume Left 1 88 3 9

Volume Right 4 32 107 3

cSH 605 539 1430 1222

Volume to Capacity 0.01 0.25 0.00 0.01

Queue Length 95th (ft) 1 25 0 1

Control Delay (s) 11.0 13.9 0.1 0.5

Lane LOS B B A A

Approach Delay (s) 11.0 13.9 0.1 0.5

Approach LOS B B

Intersection Summary

Average Delay 3.2

Intersection Capacity Utilization 38.5% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 9 110 24 35 97 62 44 360 67 13 136 12

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 10 120 26 38 105 67 48 391 73 14 148 13

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 155 211 512 175

Volume Left (vph) 10 38 48 14

Volume Right (vph) 26 67 73 13

Hadj (s) -0.05 -0.12 -0.03 0.01

Departure Headway (s) 6.2 6.0 5.3 5.9

Degree Utilization, x 0.27 0.35 0.76 0.29

Capacity (veh/h) 508 530 653 535

Control Delay (s) 11.5 12.3 23.1 11.3

Approach Delay (s) 11.5 12.3 23.1 11.3

Approach LOS B B C B

Intersection Summary

Delay 17.3

HCM Level of Service C

Intersection Capacity Utilization 62.4% ICU Level of Service B

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

52: N 200th St & SR 99 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 41 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 105 126 26 160 143 131 34 1334 175 83 971 45

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 1.00 0.96 1.00 1.00 0.91

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.93 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1766 1742 1758 1654 1770 3421 1523 1770 3421 1441

Flt Permitted 0.24 1.00 0.37 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 450 1742 683 1654 1770 3421 1523 1770 3421 1441

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 114 137 28 174 155 142 37 1450 190 90 1055 49

RTOR Reduction (vph) 0 5 0 0 23 0 0 0 87 0 0 21

Lane Group Flow (vph) 114 160 0 174 274 0 37 1450 103 90 1055 28

Confl. Peds. (#/hr) 14 20 19 6 19 6 6 19

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 32.0 24.1 41.8 29.0 5.9 81.1 81.1 12.0 87.2 87.2

Effective Green, g (s) 32.0 24.1 41.8 29.0 5.9 81.1 81.1 12.0 87.2 87.2

Actuated g/C Ratio 0.21 0.16 0.28 0.19 0.04 0.54 0.54 0.08 0.58 0.58

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 3.5 3.0 3.5 2.0 4.0 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 165 280 282 320 70 1850 823 142 1989 838

v/s Ratio Prot 0.04 0.09 c0.05 c0.17 0.02 c0.42 c0.05 0.31

v/s Ratio Perm 0.11 0.12 0.07 0.02

v/c Ratio 0.69 0.57 0.62 0.86 0.53 0.78 0.12 0.63 0.53 0.03

Uniform Delay, d1 50.7 58.2 43.9 58.5 70.7 27.5 17.0 66.9 19.0 13.4

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.97 0.70 0.56

Incremental Delay, d2 9.6 3.0 4.0 20.1 3.3 3.4 0.3 7.8 0.8 0.1

Delay (s) 60.3 61.2 47.9 78.6 74.0 30.9 17.3 72.5 14.1 7.5

Level of Service E E D E E C B E B A

Approach Delay (s) 60.8 67.3 30.3 18.2

Approach LOS E E C B

Intersection Summary

HCM Average Control Delay 33.5 HCM Level of Service C

HCM Volume to Capacity ratio 0.79

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 82.7% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 2 1 0 56 3 58 1 477 51 17 257 1

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 1 0 61 3 63 1 518 55 18 279 1

Pedestrians 4 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 932 897 280 870 870 552 280 578

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 932 897 280 870 870 552 280 578

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 99 100 100 77 99 88 100 98

cM capacity (veh/h) 212 273 759 266 283 531 1282 992

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 3 127 575 299

Volume Left 2 61 1 18

Volume Right 0 63 55 1

cSH 229 354 1282 992

Volume to Capacity 0.01 0.36 0.00 0.02

Queue Length 95th (ft) 1 40 0 1

Control Delay (s) 21.0 20.8 0.0 0.7

Lane LOS C C A A

Approach Delay (s) 21.0 20.8 0.0 0.7

Approach LOS C C

Intersection Summary

Average Delay 2.9

Intersection Capacity Utilization 42.9% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 23 40 11 44 69 38 15 254 27 9 180 36

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 25 43 12 48 75 41 16 276 29 10 196 39

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 80 164 322 245

Volume Left (vph) 25 48 16 10

Volume Right (vph) 12 41 29 39

Hadj (s) 0.01 -0.06 -0.01 -0.05

Departure Headway (s) 5.6 5.4 4.9 5.0

Degree Utilization, x 0.13 0.25 0.44 0.34

Capacity (veh/h) 558 600 699 678

Control Delay (s) 9.4 10.2 11.8 10.5

Approach Delay (s) 9.4 10.2 11.8 10.5

Approach LOS A B B B

Intersection Summary

Delay 10.8

HCM Level of Service B

Intersection Capacity Utilization 38.5% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 67 40 74 12 79 46 91 356 16 13 147 42

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 73 43 80 13 86 50 99 387 17 14 160 46

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 197 149 503 220

Volume Left (vph) 73 13 99 14

Volume Right (vph) 80 50 17 46

Hadj (s) -0.14 -0.15 0.05 -0.08

Departure Headway (s) 6.1 6.2 5.4 5.8

Degree Utilization, x 0.33 0.26 0.76 0.35

Capacity (veh/h) 509 505 641 557

Control Delay (s) 12.2 11.4 23.5 11.9

Approach Delay (s) 12.2 11.4 23.5 11.9

Approach LOS B B C B

Intersection Summary

Delay 17.3

HCM Level of Service C

Intersection Capacity Utilization 68.3% ICU Level of Service C

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

56: N 192nd St & SR 99 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 41 Synchro 7 -  Report

David Evans and Associates, Inc. Page 59

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 47 25 7 34 26 39 12 1507 28 32 990 18

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 12 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 1.00 0.94 1.00 1.00 0.92

Flpb, ped/bikes 0.99 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.91 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1753 1729 1747 1672 1770 3421 1490 1770 3421 1455

Flt Permitted 0.67 1.00 0.73 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1228 1729 1350 1672 1770 3421 1490 1770 3421 1455

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 51 27 8 37 28 42 13 1638 30 35 1076 20

RTOR Reduction (vph) 0 7 0 0 39 0 0 0 3 0 0 3

Lane Group Flow (vph) 51 28 0 37 31 0 13 1638 27 35 1076 17

Confl. Peds. (#/hr) 7 8 8 7 15 9 9 15

Turn Type Perm Perm Prot Perm Prot Perm

Protected Phases 4 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 10.2 10.2 10.2 10.2 2.4 119.4 119.4 5.4 122.4 122.4

Effective Green, g (s) 10.2 10.2 10.2 10.2 2.4 119.4 119.4 5.4 122.4 122.4

Actuated g/C Ratio 0.07 0.07 0.07 0.07 0.02 0.80 0.80 0.04 0.82 0.82

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 4.0 4.0 2.0 4.0 4.0

Lane Grp Cap (vph) 84 118 92 114 28 2723 1186 64 2792 1187

v/s Ratio Prot 0.02 0.02 0.01 c0.48 c0.02 c0.31

v/s Ratio Perm c0.04 0.03 0.02 0.01

v/c Ratio 0.61 0.23 0.40 0.27 0.46 0.60 0.02 0.55 0.39 0.01

Uniform Delay, d1 68.0 66.2 67.0 66.4 73.2 6.0 3.2 71.1 3.7 2.6

Progression Factor 1.00 1.00 1.00 1.00 1.22 0.15 0.02 1.00 1.00 1.00

Incremental Delay, d2 8.2 0.4 1.0 0.5 1.8 0.4 0.0 5.0 0.4 0.0

Delay (s) 76.2 66.6 68.0 66.8 91.3 1.3 0.1 76.1 4.1 2.6

Level of Service E E E E F A A E A A

Approach Delay (s) 72.3 67.2 2.0 6.3

Approach LOS E E A A

Intersection Summary

HCM Average Control Delay 7.9 HCM Level of Service A

HCM Volume to Capacity ratio 0.62

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 62.4% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 83 432 83 73 382 114 155 423 111 116 188 62

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 10 10 11 10 10 11 12 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 0.99 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.97 1.00 0.97 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1711 1654 1711 1654 1700 1786 1711 1765

Flt Permitted 0.23 1.00 0.21 1.00 0.44 1.00 0.08 1.00

Satd. Flow (perm) 410 1654 375 1654 781 1786 143 1765

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 90 470 90 79 415 124 168 460 121 126 204 67

RTOR Reduction (vph) 0 5 0 0 7 0 0 7 0 0 8 0

Lane Group Flow (vph) 90 555 0 79 532 0 168 574 0 126 263 0

Confl. Peds. (#/hr) 10 8 8 10 8 7 7 8

Confl. Bikes (#/hr) 2 2 5

Bus Blockages (#/hr) 0 4 0 0 0 0 0 0 0 0 0 0

Turn Type pm+pt pm+pt pm+pt pm+pt

Protected Phases 5 2 1 6 7 4 3 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 69.1 63.2 69.1 63.2 61.6 50.9 60.2 50.2

Effective Green, g (s) 69.1 63.2 69.1 63.2 61.6 50.9 60.2 50.2

Actuated g/C Ratio 0.46 0.42 0.46 0.42 0.41 0.34 0.40 0.33

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 240 697 225 697 386 606 162 591

v/s Ratio Prot c0.01 c0.34 0.01 0.32 0.03 c0.32 c0.05 0.15

v/s Ratio Perm 0.16 0.15 0.15 0.26

v/c Ratio 0.38 0.80 0.35 0.76 0.44 0.95 0.78 0.45

Uniform Delay, d1 26.9 37.8 27.2 37.0 29.6 48.3 35.8 39.0

Progression Factor 0.66 0.61 1.00 1.00 0.78 0.88 1.00 1.00

Incremental Delay, d2 0.4 9.1 0.3 7.8 0.1 11.8 19.0 0.2

Delay (s) 18.0 32.1 27.5 44.8 23.3 54.2 54.8 39.2

Level of Service B C C D C D D D

Approach Delay (s) 30.2 42.6 47.3 44.1

Approach LOS C D D D

Intersection Summary

HCM Average Control Delay 40.9 HCM Level of Service D

HCM Volume to Capacity ratio 0.80

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 84.3% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 0 0 0 113 1 117 0 379 229 59 248 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 0 0 123 1 127 0 412 249 64 270 0

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 0 251 661 334

Volume Left (vph) 0 123 0 64

Volume Right (vph) 0 127 249 0

Hadj (s) 0.00 -0.17 -0.19 0.07

Departure Headway (s) 7.3 6.2 5.1 5.8

Degree Utilization, x 0.00 0.43 0.94 0.54

Capacity (veh/h) 448 553 695 610

Control Delay (s) 10.3 13.9 42.3 15.2

Approach Delay (s) 0.0 13.9 42.3 15.2

Approach LOS A B E C

Intersection Summary

Delay 29.3

HCM Level of Service D

Intersection Capacity Utilization 74.0% ICU Level of Service D

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 47 32 0 3 28 65 1 3 4 69 12 19

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 51 35 0 3 30 71 1 3 4 75 13 21

Pedestrians 1 4 3 1

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 0 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1279

pX, platoon unblocked

vC, conflicting volume 102 38 240 249 42 220 213 68

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 102 38 240 249 42 220 213 68

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 97 100 100 99 100 89 98 98

cM capacity (veh/h) 1489 1569 665 628 1023 705 657 994

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 86 104 9 109

Volume Left 51 3 1 75

Volume Right 0 71 4 21

cSH 1489 1569 785 739

Volume to Capacity 0.03 0.00 0.01 0.15

Queue Length 95th (ft) 3 0 1 13

Control Delay (s) 4.6 0.2 9.6 10.7

Lane LOS A A A B

Approach Delay (s) 4.6 0.2 9.6 10.7

Approach LOS A B

Intersection Summary

Average Delay 5.4

Intersection Capacity Utilization 30.2% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBU NBL NBT NBR SBU SBL

Lane Configurations

Volume (vph) 24 5 60 25 18 20 26 36 1932 39 2 9

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 12 12 12 12 12

Total Lost time (s) 4.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 0.98 1.00 0.99 1.00 1.00 0.93 1.00

Flpb, ped/bikes 0.99 1.00 0.99 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.86 1.00 0.92 1.00 1.00 0.85 1.00

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Satd. Flow (prot) 1582 1363 1581 1476 1593 3185 1331 1593

Flt Permitted 0.73 1.00 0.63 1.00 0.95 1.00 1.00 0.95

Satd. Flow (perm) 1215 1363 1056 1476 1593 3185 1331 1593

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 26 5 65 27 20 22 28 39 2100 42 2 10

RTOR Reduction (vph) 0 62 0 0 21 0 0 0 0 6 0 0

Lane Group Flow (vph) 26 8 0 27 21 0 0 67 2100 36 0 12

Confl. Peds. (#/hr) 6 8 8 6 12 10 10

Turn Type pm+pt pm+pt Prot Prot Perm Prot Prot

Protected Phases 7 4 3 8 5 5 2 1 1

Permitted Phases 4 8 2

Actuated Green, G (s) 9.6 7.2 9.6 7.2 9.0 119.0 119.0 2.4

Effective Green, g (s) 9.6 7.2 9.6 7.2 9.0 119.0 119.0 2.4

Actuated g/C Ratio 0.06 0.05 0.06 0.05 0.06 0.79 0.79 0.02

Clearance Time (s) 4.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 2.0 3.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 84 65 76 71 96 2527 1056 25

v/s Ratio Prot 0.00 0.01 c0.01 0.01 c0.04 c0.66 0.01

v/s Ratio Perm 0.01 c0.02 0.03

v/c Ratio 0.31 0.12 0.36 0.30 0.70 0.83 0.03 0.48

Uniform Delay, d1 66.8 68.4 66.9 69.0 69.2 9.4 3.3 73.2

Progression Factor 1.00 1.00 1.00 1.00 0.91 0.96 1.49 1.22

Incremental Delay, d2 2.1 0.3 2.8 0.9 6.2 1.2 0.0 3.6

Delay (s) 68.9 68.7 69.7 69.8 69.5 10.2 4.9 92.9

Level of Service E E E E E B A F

Approach Delay (s) 68.8 69.8 11.9

Approach LOS E E B

Intersection Summary

HCM Average Control Delay 14.9 HCM Level of Service B

HCM Volume to Capacity ratio 0.80

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 79.4% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
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Movement SBT SBR

Lane Configurations

Volume (vph) 1350 21

Ideal Flow (vphpl) 1900 1900

Lane Width 12 12

Total Lost time (s) 5.0 5.0

Lane Util. Factor 0.95 1.00

Frpb, ped/bikes 1.00 0.92

Flpb, ped/bikes 1.00 1.00

Frt 1.00 0.85

Flt Protected 1.00 1.00

Satd. Flow (prot) 3185 1313

Flt Permitted 1.00 1.00

Satd. Flow (perm) 3185 1313

Peak-hour factor, PHF 0.92 0.92

Adj. Flow (vph) 1467 23

RTOR Reduction (vph) 0 5

Lane Group Flow (vph) 1467 18

Confl. Peds. (#/hr) 12

Turn Type Perm

Protected Phases 6

Permitted Phases 6

Actuated Green, G (s) 112.4 112.4

Effective Green, g (s) 112.4 112.4

Actuated g/C Ratio 0.75 0.75

Clearance Time (s) 5.0 5.0

Vehicle Extension (s) 2.0 2.0

Lane Grp Cap (vph) 2387 984

v/s Ratio Prot 0.46

v/s Ratio Perm 0.01

v/c Ratio 0.61 0.02

Uniform Delay, d1 8.7 4.8

Progression Factor 1.38 1.11

Incremental Delay, d2 0.8 0.0

Delay (s) 12.9 5.3

Level of Service B A

Approach Delay (s) 13.4

Approach LOS B

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 40 745 22 28 801 15 81 76 64 57 26 67

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 10 11 11 12 10 10 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.98

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 1.00 1.00 0.93 1.00 0.89

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1764 3375 1700 3410 1652 1602 1770 1635

Flt Permitted 0.31 1.00 0.33 1.00 0.69 1.00 0.60 1.00

Satd. Flow (perm) 570 3375 585 3410 1203 1602 1119 1635

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 43 810 24 30 871 16 88 83 70 62 28 73

RTOR Reduction (vph) 0 2 0 0 1 0 0 54 0 0 62 0

Lane Group Flow (vph) 43 832 0 30 886 0 88 99 0 62 39 0

Confl. Peds. (#/hr) 5 9 9 5 9 9

Bus Blockages (#/hr) 0 4 0 0 0 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 6 4 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 54.2 54.2 54.2 54.2 10.8 10.8 10.8 10.8

Effective Green, g (s) 54.2 54.2 54.2 54.2 10.8 10.8 10.8 10.8

Actuated g/C Ratio 0.72 0.72 0.72 0.72 0.14 0.14 0.14 0.14

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 412 2439 423 2464 173 231 161 235

v/s Ratio Prot 0.25 c0.26 0.06 0.02

v/s Ratio Perm 0.08 0.05 c0.07 0.06

v/c Ratio 0.10 0.34 0.07 0.36 0.51 0.43 0.39 0.16

Uniform Delay, d1 3.1 3.8 3.0 3.9 29.6 29.3 29.1 28.1

Progression Factor 0.67 0.70 1.13 1.31 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.5 0.4 0.1 0.2 2.3 1.3 1.5 0.3

Delay (s) 2.6 3.1 3.6 5.3 32.0 30.6 30.6 28.5

Level of Service A A A A C C C C

Approach Delay (s) 3.0 5.2 31.1 29.3

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 9.0 HCM Level of Service A

HCM Volume to Capacity ratio 0.38

Actuated Cycle Length (s) 75.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 57.7% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 11 389 15 58 440 14 82 6 100 22 0 19

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.95 1.00 1.00 1.00 0.97 0.98

Flpb, ped/bikes 0.95 1.00 1.00 0.99 1.00 0.98 1.00 0.99

Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85 0.94

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.96 1.00 0.97

Satd. Flow (prot) 1684 1801 1508 1744 1785 1685 1530 1661

Flt Permitted 0.47 1.00 1.00 0.50 1.00 0.74 1.00 0.75

Satd. Flow (perm) 825 1801 1508 925 1785 1312 1530 1283

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 12 423 16 63 478 15 89 7 109 24 0 21

RTOR Reduction (vph) 0 0 3 0 0 0 0 0 98 0 19 0

Lane Group Flow (vph) 12 423 13 63 493 0 0 96 11 0 26 0

Confl. Peds. (#/hr) 24 6 6 24 9 3 3 9

Turn Type Perm Perm Perm Perm Perm Perm

Protected Phases 2 6 4 8

Permitted Phases 2 2 6 4 4 8

Actuated Green, G (s) 124.5 124.5 124.5 124.5 124.5 15.5 15.5 15.5

Effective Green, g (s) 124.5 124.5 124.5 124.5 124.5 15.5 15.5 15.5

Actuated g/C Ratio 0.83 0.83 0.83 0.83 0.83 0.10 0.10 0.10

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 685 1495 1252 768 1482 136 158 133

v/s Ratio Prot 0.23 c0.28

v/s Ratio Perm 0.01 0.01 0.07 c0.07 0.01 0.02

v/c Ratio 0.02 0.28 0.01 0.08 0.33 0.71 0.07 0.20

Uniform Delay, d1 2.2 2.8 2.2 2.3 3.0 65.0 60.7 61.6

Progression Factor 0.15 0.50 0.00 1.09 1.52 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.4 0.0 0.2 0.5 12.7 0.1 0.3

Delay (s) 0.4 1.8 0.0 2.7 5.0 77.8 60.8 61.8

Level of Service A A A A A E E E

Approach Delay (s) 1.7 4.7 68.8 61.8

Approach LOS A A E E

Intersection Summary

HCM Average Control Delay 16.1 HCM Level of Service B

HCM Volume to Capacity ratio 0.37

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 51.2% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 64 814 32 23 1031 87 46 35 31 77 12 84

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.5 4.5

Lane Util. Factor 1.00 0.95 1.00 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 0.97 1.00 0.92

Flpb, ped/bikes 1.00 1.00 0.99 1.00 0.93 1.00 0.96 1.00

Frt 1.00 0.99 1.00 0.99 1.00 0.93 1.00 0.87

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1590 3046 1582 4340 1488 1465 1526 1295

Flt Permitted 0.20 1.00 0.29 1.00 0.53 1.00 0.68 1.00

Satd. Flow (perm) 338 3046 490 4340 829 1465 1100 1295

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 70 885 35 25 1121 95 50 38 34 84 13 91

RTOR Reduction (vph) 0 1 0 0 3 0 0 26 0 0 81 0

Lane Group Flow (vph) 70 919 0 25 1213 0 50 46 0 84 23 0

Confl. Peds. (#/hr) 14 23 23 14 49 24 24 49

Turn Type pm+pt pm+pt Perm Perm

Protected Phases 5 2 1 6 4 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 121.0 115.3 117.2 113.4 15.9 15.9 16.4 16.4

Effective Green, g (s) 121.0 115.3 117.2 113.4 15.9 15.9 16.4 16.4

Actuated g/C Ratio 0.81 0.77 0.78 0.76 0.11 0.11 0.11 0.11

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.5 4.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 320 2341 411 3281 88 155 120 142

v/s Ratio Prot c0.01 c0.30 0.00 0.28 0.03 0.02

v/s Ratio Perm 0.17 0.05 0.06 c0.08

v/c Ratio 0.22 0.39 0.06 0.37 0.57 0.30 0.70 0.16

Uniform Delay, d1 3.3 5.7 3.8 6.2 63.8 61.9 64.4 60.6

Progression Factor 0.31 0.47 0.53 0.28 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.3 0.4 0.0 0.2 8.2 1.1 16.4 0.5

Delay (s) 1.3 3.1 2.0 1.9 71.9 63.0 80.8 61.1

Level of Service A A A A E E F E

Approach Delay (s) 2.9 1.9 66.6 69.9

Approach LOS A A E E

Intersection Summary

HCM Average Control Delay 10.4 HCM Level of Service B

HCM Volume to Capacity ratio 0.41

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 9.5

Intersection Capacity Utilization 62.8% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 73 1 2 21 32 77

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 79 1 2 23 35 84

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 104 77 118

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 104 77 118

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 91 100 100

cM capacity (veh/h) 893 984 1470

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 80 25 118

Volume Left 79 2 0

Volume Right 1 0 84

cSH 894 1470 1700

Volume to Capacity 0.09 0.00 0.07

Queue Length 95th (ft) 7 0 0

Control Delay (s) 9.4 0.7 0.0

Lane LOS A A

Approach Delay (s) 9.4 0.7 0.0

Approach LOS A

Intersection Summary

Average Delay 3.5

Intersection Capacity Utilization 17.2% ICU Level of Service A

Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 22 28 7 6 14 8

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.89 0.89 0.81 0.81 0.69 0.69

Hourly flow rate (vph) 25 31 9 7 20 12

Pedestrians 2 5 2

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 72 16 18

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 72 16 18

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 97 97 99

cM capacity (veh/h) 915 1059 1583

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 56 16 32

Volume Left 25 0 20

Volume Right 31 7 0

cSH 991 1700 1583

Volume to Capacity 0.06 0.01 0.01

Queue Length 95th (ft) 5 0 1

Control Delay (s) 8.9 0.0 4.7

Lane LOS A A

Approach Delay (s) 8.9 0.0 4.7

Approach LOS A

Intersection Summary

Average Delay 6.2

Intersection Capacity Utilization 18.5% ICU Level of Service A

Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 15 3 5 14 15 8

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.75 0.75 0.40 0.40 0.82 0.82

Hourly flow rate (vph) 20 4 12 35 18 10

Pedestrians 1 1 1

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 78 32 48

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 78 32 48

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 98 100 99

cM capacity (veh/h) 917 1046 1544

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 24 48 28

Volume Left 20 0 18

Volume Right 4 35 0

cSH 936 1700 1544

Volume to Capacity 0.03 0.03 0.01

Queue Length 95th (ft) 2 0 1

Control Delay (s) 8.9 0.0 4.8

Lane LOS A A

Approach Delay (s) 8.9 0.0 4.8

Approach LOS A

Intersection Summary

Average Delay 3.5

Intersection Capacity Utilization 18.2% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 3 24 0 43 19 11 0 1 26 7 1 3

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.75 0.75 0.75 0.70 0.70 0.70 0.68 0.68 0.68 0.55 0.55 0.55

Hourly flow rate (vph) 4 32 0 61 27 16 0 1 38 13 2 5

Pedestrians 1 1 4

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 47 33 197 211 34 242 203 39

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 47 33 197 211 34 242 203 39

tC, single (s) 4.2 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.3 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 96 100 100 96 98 100 99

cM capacity (veh/h) 1524 1591 725 652 1032 662 665 1035

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total 36 61 43 40 20

Volume Left 4 61 0 0 13

Volume Right 0 0 16 38 5

cSH 1524 1591 1700 1010 735

Volume to Capacity 0.00 0.04 0.03 0.04 0.03

Queue Length 95th (ft) 0 3 0 3 2

Control Delay (s) 0.8 7.4 0.0 8.7 10.0

Lane LOS A A A B

Approach Delay (s) 0.8 4.3 8.7 10.0

Approach LOS A B

Intersection Summary

Average Delay 5.1

Intersection Capacity Utilization 22.9% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 3 82 1 84 157 197 2 12 70 138 20 4

Peak Hour Factor 0.83 0.83 0.83 0.79 0.79 0.79 0.72 0.72 0.72 0.77 0.77 0.77

Hourly flow rate (vph) 4 99 1 106 199 249 3 17 97 179 26 5

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 53 51 206 349 117 210

Volume Left (vph) 4 0 106 0 3 179

Volume Right (vph) 0 1 0 249 97 5

Hadj (s) 0.10 0.05 0.26 -0.50 -0.48 0.17

Departure Headway (s) 6.3 6.2 5.9 5.1 5.3 5.7

Degree Utilization, x 0.09 0.09 0.34 0.50 0.17 0.34

Capacity (veh/h) 526 532 590 683 618 585

Control Delay (s) 8.7 8.6 10.6 11.8 9.4 11.6

Approach Delay (s) 8.7 11.4 9.4 11.6

Approach LOS A B A B

Intersection Summary

Delay 10.9

HCM Level of Service B

Intersection Capacity Utilization 39.5% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 17 301 0 0 423 79 0 0 0 63 0 26

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.90 0.91 0.91 0.91 0.92 0.92 0.92 0.72 0.72 0.72

Hourly flow rate (vph) 19 334 0 0 465 87 0 0 0 88 0 36

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 466 334 641 838 167 714 881 277

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 466 334 641 838 167 714 881 277

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 98 100 100 100 100 72 100 95

cM capacity (veh/h) 1091 1229 337 295 848 317 282 726

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 186 167 232 319 0 124

Volume Left 19 0 0 0 0 88

Volume Right 0 0 0 87 0 36

cSH 1091 1700 1229 1700 1700 380

Volume to Capacity 0.02 0.10 0.00 0.19 0.00 0.33

Queue Length 95th (ft) 1 0 0 0 0 35

Control Delay (s) 1.0 0.0 0.0 0.0 0.0 19.0

Lane LOS A A C

Approach Delay (s) 0.5 0.0 0.0 19.0

Approach LOS A C

Intersection Summary

Average Delay 2.5

Intersection Capacity Utilization 32.7% ICU Level of Service A

Analysis Period (min) 15
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Point Wells 5:00 pm 3/19/2014 2014 Existing PM Synchro 7 -  Report

David Evans and Associates, Inc. Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 2 329 33 23 466 5 45 1 28 4 0 1

Peak Hour Factor 0.94 0.94 0.94 0.92 0.92 0.92 0.88 0.88 0.88 0.63 0.63 0.63

Hourly flow rate (vph) 2 350 35 25 507 5 51 1 32 6 0 2

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 177 210 278 259 84 8

Volume Left (vph) 2 0 25 0 51 6

Volume Right (vph) 0 35 0 5 32 2

Hadj (s) 0.04 -0.08 0.06 0.00 -0.05 0.04

Departure Headway (s) 5.4 5.2 5.2 5.2 5.7 6.0

Degree Utilization, x 0.26 0.31 0.40 0.37 0.13 0.01

Capacity (veh/h) 654 667 671 680 577 531

Control Delay (s) 9.1 9.3 10.5 10.0 9.6 9.1

Approach Delay (s) 9.2 10.3 9.6 9.1

Approach LOS A B A A

Intersection Summary

Delay 9.8

HCM Level of Service A

Intersection Capacity Utilization 38.9% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

7: NW 190th St & N Richmond Beach Rd 4/5/2016

Point Wells 5:00 pm 3/19/2014 2014 Existing PM Synchro 7 -  Report
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 1 60 532 7 42 364

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.69 0.69 0.89 0.89 0.90 0.90

Hourly flow rate (vph) 1 87 598 8 47 404

Pedestrians 2 1

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1289

pX, platoon unblocked

vC, conflicting volume 899 306 608

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 899 306 608

tC, single (s) 6.8 6.9 4.2

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 99 87 95

cM capacity (veh/h) 268 694 958

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2

Volume Total 88 399 207 181 270

Volume Left 1 0 0 47 0

Volume Right 87 0 8 0 0

cSH 677 1700 1700 958 1700

Volume to Capacity 0.13 0.23 0.12 0.05 0.16

Queue Length 95th (ft) 11 0 0 4 0

Control Delay (s) 11.1 0.0 0.0 2.7 0.0

Lane LOS B A

Approach Delay (s) 11.1 0.0 1.1

Approach LOS B

Intersection Summary

Average Delay 1.3

Intersection Capacity Utilization 40.4% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

8: N Richmond Beach Rd & 8th Ave NW 4/5/2016

Point Wells 5:00 pm 3/19/2014 2014 Existing PM Synchro 7 -  Report
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Movement EBL EBT EBR EBR2 WBL2 WBL WBT WBR NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 29 270 22 1 29 52 423 203 6 84 173 19

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 12 12 12 11 11 10 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.95 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1687 3453 1728 3124 1728 1789

Flt Permitted 0.39 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 687 3453 1728 3124 1728 1789

Peak-hour factor, PHF 0.85 0.85 0.85 0.85 0.90 0.90 0.90 0.90 0.89 0.89 0.89 0.89

Adj. Flow (vph) 34 318 26 1 32 58 470 226 7 94 194 21

RTOR Reduction (vph) 0 0 0 0 0 0 33 0 0 0 2 0

Lane Group Flow (vph) 34 345 0 0 0 90 663 0 0 101 213 0

Confl. Peds. (#/hr) 4 6 2 6 2 2 2

Confl. Bikes (#/hr) 3 2

Heavy Vehicles (%) 3% 3% 3% 3% 1% 1% 1% 1% 1% 1% 1% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0 4 0 0 0 0 0

Turn Type Perm Prot Prot Split Split

Protected Phases 2 1 1 6 4 4 4

Permitted Phases 2

Actuated Green, G (s) 16.2 16.2 10.3 31.5 17.6 17.6

Effective Green, g (s) 16.2 16.2 10.3 31.5 17.6 17.6

Actuated g/C Ratio 0.18 0.18 0.12 0.35 0.20 0.20

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.5 2.0 2.0 2.5 2.5

Lane Grp Cap (vph) 125 629 200 1106 342 354

v/s Ratio Prot 0.10 0.05 c0.21 0.06 c0.12

v/s Ratio Perm 0.05

v/c Ratio 0.27 0.55 0.45 0.60 0.30 0.60

Uniform Delay, d1 31.3 33.1 36.7 23.6 30.4 32.5

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.9 0.8 0.6 0.6 0.4 2.4

Delay (s) 32.2 33.9 37.3 24.2 30.8 34.9

Level of Service C C D C C C

Approach Delay (s) 33.7 25.7 33.6

Approach LOS C C C

Intersection Summary

HCM Average Control Delay 30.7 HCM Level of Service C

HCM Volume to Capacity ratio 0.58

Actuated Cycle Length (s) 89.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 64.6% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

8: N Richmond Beach Rd & 8th Ave NW 4/5/2016

Point Wells 5:00 pm 3/19/2014 2014 Existing PM Synchro 7 -  Report

David Evans and Associates, Inc. Page 9

Movement SBL SBT SBR SBR2 NEL2 NEL NER NER2

Lane Configurations

Volume (vph) 96 71 19 31 2 25 21 9

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 0.96

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 0.94 0.93

Flt Protected 0.95 1.00 0.98

Satd. Flow (prot) 1711 1654 1617

Flt Permitted 0.95 1.00 0.98

Satd. Flow (perm) 1711 1654 1617

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.89 0.89 0.89 0.89

Adj. Flow (vph) 104 77 21 34 2 28 24 10

RTOR Reduction (vph) 0 8 0 0 0 0 0 0

Lane Group Flow (vph) 104 124 0 0 0 64 0 0

Confl. Peds. (#/hr) 4 2 2 2 4 4 6

Confl. Bikes (#/hr) 3 3

Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 2%

Bus Blockages (#/hr) 0 2 0 0 0 0 0 0

Turn Type Split Split

Protected Phases 7 7 3 3

Permitted Phases

Actuated Green, G (s) 12.7 12.7 7.2

Effective Green, g (s) 12.7 12.7 7.2

Actuated g/C Ratio 0.14 0.14 0.08

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0

Lane Grp Cap (vph) 244 236 131

v/s Ratio Prot 0.06 c0.08 c0.04

v/s Ratio Perm

v/c Ratio 0.43 0.53 0.49

Uniform Delay, d1 34.8 35.4 39.1

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 0.4 1.0 1.0

Delay (s) 35.3 36.3 40.2

Level of Service D D D

Approach Delay (s) 35.9 40.2

Approach LOS D D

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 33 412 23 31 742 149 12 36 26 62 30 47

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 11 11 10 10 11 10 10 10

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.99 0.98 1.00 0.94 1.00 0.91

Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 3320 3321 1660 1635 1647 1563

Flt Permitted 0.86 0.93 0.69 1.00 0.70 1.00

Satd. Flow (perm) 2866 3084 1210 1635 1221 1563

Peak-hour factor, PHF 0.86 0.86 0.86 0.95 0.95 0.95 0.77 0.77 0.77 0.77 0.77 0.77

Adj. Flow (vph) 38 479 27 33 781 157 16 47 34 81 39 61

RTOR Reduction (vph) 0 4 0 0 18 0 0 28 0 0 0 0

Lane Group Flow (vph) 0 540 0 0 953 0 16 53 0 81 100 0

Confl. Peds. (#/hr) 8 2 2 8 7 4 4 7

Confl. Bikes (#/hr) 2

Heavy Vehicles (%) 3% 3% 3% 1% 1% 1% 1% 1% 1% 2% 2% 2%

Bus Blockages (#/hr) 0 4 0 0 4 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 22.0 22.0 7.5 7.5 7.5 7.5

Effective Green, g (s) 22.0 22.0 7.5 7.5 7.5 7.5

Actuated g/C Ratio 0.56 0.56 0.19 0.19 0.19 0.19

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1596 1718 230 310 232 297

v/s Ratio Prot 0.03 0.06

v/s Ratio Perm 0.19 c0.31 0.01 c0.07

v/c Ratio 0.34 0.55 0.07 0.17 0.35 0.34

Uniform Delay, d1 4.8 5.6 13.1 13.4 13.9 13.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.2 0.1 0.3 0.9 0.7

Delay (s) 4.8 5.8 13.3 13.7 14.8 14.5

Level of Service A A B B B B

Approach Delay (s) 4.8 5.8 13.6 14.6

Approach LOS A A B B

Intersection Summary

HCM Average Control Delay 6.8 HCM Level of Service A

HCM Volume to Capacity ratio 0.50

Actuated Cycle Length (s) 39.5 Sum of lost time (s) 10.0

Intersection Capacity Utilization 62.7% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 362 139 96 633 303 90

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 11 11 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 1.00 0.95 0.97

Frpb, ped/bikes 0.99 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.96 1.00 1.00 0.97

Flt Protected 1.00 0.95 1.00 0.96

Satd. Flow (prot) 3220 1787 3455 3341

Flt Permitted 1.00 0.95 1.00 0.96

Satd. Flow (perm) 3220 1787 3455 3341

Peak-hour factor, PHF 0.92 0.92 0.89 0.89 0.88 0.88

Adj. Flow (vph) 393 151 108 711 344 102

RTOR Reduction (vph) 41 0 0 0 22 0

Lane Group Flow (vph) 503 0 108 711 424 0

Confl. Peds. (#/hr) 6 6

Confl. Bikes (#/hr) 1 3

Heavy Vehicles (%) 3% 3% 1% 1% 2% 2%

Turn Type Prot

Protected Phases 2 1 6 4

Permitted Phases

Actuated Green, G (s) 13.9 6.4 25.3 11.6

Effective Green, g (s) 13.9 6.4 25.3 11.6

Actuated g/C Ratio 0.30 0.14 0.54 0.25

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 954 244 1864 826

v/s Ratio Prot c0.16 0.06 c0.21 c0.13

v/s Ratio Perm

v/c Ratio 0.53 0.44 0.38 0.51

Uniform Delay, d1 13.8 18.6 6.3 15.2

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.2 0.5 0.0 0.2

Delay (s) 14.0 19.1 6.3 15.4

Level of Service B B A B

Approach Delay (s) 14.0 8.0 15.4

Approach LOS B A B

Intersection Summary

HCM Average Control Delay 11.6 HCM Level of Service B

HCM Volume to Capacity ratio 0.52

Actuated Cycle Length (s) 46.9 Sum of lost time (s) 15.0

Intersection Capacity Utilization 43.9% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 42 375 47 18 478 38 208 223 39 74 98 34

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 12 11 11 11 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.99 1.00 0.98 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1694 3321 1770 3349 1728 1774 1728 1748

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1694 3321 1770 3349 1728 1774 1728 1748

Peak-hour factor, PHF 0.85 0.85 0.85 0.95 0.95 0.95 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 49 441 55 19 503 40 226 242 42 80 107 37

RTOR Reduction (vph) 0 5 0 0 4 0 0 3 0 0 0 0

Lane Group Flow (vph) 49 491 0 19 539 0 226 281 0 80 144 0

Confl. Peds. (#/hr) 2 4 4 2 1 1

Confl. Bikes (#/hr) 3 1

Heavy Vehicles (%) 3% 3% 3% 2% 2% 2% 1% 1% 1% 1% 1% 1%

Bus Blockages (#/hr) 0 0 0 0 4 0 0 0 0 0 0 0

Turn Type Prot Prot Split Split

Protected Phases 1 6 5 2 3 3 4 4

Permitted Phases

Actuated Green, G (s) 6.4 26.7 2.3 22.6 19.6 19.6 13.5 13.5

Effective Green, g (s) 6.4 26.7 2.3 22.6 19.6 19.6 13.5 13.5

Actuated g/C Ratio 0.08 0.33 0.03 0.28 0.24 0.24 0.16 0.16

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.0 2.5 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 132 1080 50 922 413 424 284 287

v/s Ratio Prot c0.03 c0.15 0.01 c0.16 0.13 c0.16 0.05 c0.08

v/s Ratio Perm

v/c Ratio 0.37 0.45 0.38 0.59 0.55 0.66 0.28 0.50

Uniform Delay, d1 35.9 21.9 39.2 25.7 27.4 28.3 30.1 31.2

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.3 0.1 3.5 0.6 0.8 3.0 0.2 0.5

Delay (s) 37.2 22.0 42.7 26.3 28.2 31.3 30.3 31.7

Level of Service D C D C C C C C

Approach Delay (s) 23.4 26.9 29.9 31.2

Approach LOS C C C C

Intersection Summary

HCM Average Control Delay 27.2 HCM Level of Service C

HCM Volume to Capacity ratio 0.62

Actuated Cycle Length (s) 82.1 Sum of lost time (s) 25.0

Intersection Capacity Utilization 54.0% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 11 2 0 70 4 15 1 373 71 17 167 2

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.65 0.65 0.65 0.82 0.82 0.82 0.87 0.87 0.87 0.96 0.96 0.96

Hourly flow rate (vph) 17 3 0 85 5 18 1 429 82 18 174 2

Pedestrians 2 1 1 1

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 0 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 706 726 178 686 686 472 178 511

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 706 726 178 686 686 472 178 511

tC, single (s) 7.2 6.7 6.4 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.6 4.1 3.4 3.5 4.0 3.3 2.2 2.2

p0 queue free % 95 99 100 76 99 97 100 98

cM capacity (veh/h) 315 329 830 356 365 595 1395 1058

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 20 109 511 194

Volume Left 17 85 1 18

Volume Right 0 18 82 2

cSH 317 382 1395 1058

Volume to Capacity 0.06 0.28 0.00 0.02

Queue Length 95th (ft) 5 29 0 1

Control Delay (s) 17.1 18.1 0.0 0.9

Lane LOS C C A A

Approach Delay (s) 17.1 18.1 0.0 0.9

Approach LOS C C

Intersection Summary

Average Delay 3.0

Intersection Capacity Utilization 36.3% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

13: 244th St SW & Firdale Ave 4/5/2016

Point Wells 5:00 pm 3/19/2014 2014 Existing PM Synchro 7 -  Report

David Evans and Associates, Inc. Page 14

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 5 62 101 442 332 7

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.80 0.80 0.96 0.96 0.91 0.91

Hourly flow rate (vph) 6 78 105 460 365 8

Pedestrians 2 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1044 371 375

vC1, stage 1 conf vol 371

vC2, stage 2 conf vol 673

vCu, unblocked vol 1044 371 375

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s) 5.4

tF (s) 3.5 3.3 2.2

p0 queue free % 99 89 91

cM capacity (veh/h) 419 674 1187

Direction, Lane # EB 1 NB 1 NB 2 SB 1

Volume Total 84 105 460 373

Volume Left 6 105 0 0

Volume Right 78 0 0 8

cSH 645 1187 1700 1700

Volume to Capacity 0.13 0.09 0.27 0.22

Queue Length 95th (ft) 11 7 0 0

Control Delay (s) 11.4 8.3 0.0 0.0

Lane LOS B A

Approach Delay (s) 11.4 1.5 0.0

Approach LOS B

Intersection Summary

Average Delay 1.8

Intersection Capacity Utilization 37.6% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 2 321 68 53 365 36 157 16 33 14 3 6

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.80 0.80 0.80 0.84 0.84 0.84 0.84 0.84 0.84 0.52 0.52 0.52

Hourly flow rate (vph) 2 401 85 63 435 43 187 19 39 27 6 12

Pedestrians 1 1 2

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 479 487 1025 1055 446 1040 1076 458

vC1, stage 1 conf vol 450 450 584 584

vC2, stage 2 conf vol 575 606 456 492

vCu, unblocked vol 479 487 1025 1055 446 1040 1076 458

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s) 6.1 5.5 6.1 5.5

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 94 53 95 94 93 98 98

cM capacity (veh/h) 1086 1080 395 396 616 364 379 606

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 2 486 63 477 245 44

Volume Left 2 0 63 0 187 27

Volume Right 0 85 0 43 39 12

cSH 1086 1700 1080 1700 419 409

Volume to Capacity 0.00 0.29 0.06 0.28 0.58 0.11

Queue Length 95th (ft) 0 0 5 0 91 9

Control Delay (s) 8.3 0.0 8.5 0.0 25.0 14.9

Lane LOS A A C B

Approach Delay (s) 0.0 1.0 25.0 14.9

Approach LOS C B

Intersection Summary

Average Delay 5.6

Intersection Capacity Utilization 49.8% ICU Level of Service A

Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 356 47 123 469 114 304

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.96 0.96 0.92 0.92

Hourly flow rate (vph) 396 52 128 489 124 330

Pedestrians 2 6

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 1

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 1257

pX, platoon unblocked 0.87

vC, conflicting volume 454 1174 428

vC1, stage 1 conf vol 428

vC2, stage 2 conf vol 747

vCu, unblocked vol 454 1126 428

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s) 5.4

tF (s) 2.2 3.5 3.3

p0 queue free % 88 66 47

cM capacity (veh/h) 1101 368 628

Direction, Lane # EB 1 WB 1 WB 2 NB 1

Volume Total 448 128 489 454

Volume Left 0 128 0 124

Volume Right 52 0 0 330

cSH 1700 1101 1700 527

Volume to Capacity 0.26 0.12 0.29 0.86

Queue Length 95th (ft) 0 10 0 232

Control Delay (s) 0.0 8.7 0.0 41.0

Lane LOS A E

Approach Delay (s) 0.0 1.8 41.0

Approach LOS E

Intersection Summary

Average Delay 13.0

Intersection Capacity Utilization 63.5% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

16: N 175th St & 6th Ave NW 4/5/2016
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 8 30 51 241 76 12

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.73 0.73 0.90 0.90 0.25 0.25

Hourly flow rate (vph) 11 41 57 268 304 48

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 325 255 192

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 325 255 192

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 99 58 94

cM capacity (veh/h) 1228 731 855

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 52 324 352

Volume Left 11 0 304

Volume Right 0 268 48

cSH 1228 1700 746

Volume to Capacity 0.01 0.19 0.47

Queue Length 95th (ft) 1 0 64

Control Delay (s) 1.7 0.0 14.1

Lane LOS A B

Approach Delay (s) 1.7 0.0 14.1

Approach LOS B

Intersection Summary

Average Delay 6.9

Intersection Capacity Utilization 29.2% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 26 36 86 331 191 19

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.82 0.82 0.95 0.95 0.92 0.92

Hourly flow rate (vph) 32 44 91 348 208 21

Pedestrians 4

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 751 218 208

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 751 218 208

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 91 95 93

cM capacity (veh/h) 355 827 1369

Direction, Lane # EB 1 EB 2 NB 1 SB 1

Volume Total 32 44 439 228

Volume Left 32 0 91 0

Volume Right 0 44 0 21

cSH 355 827 1369 1700

Volume to Capacity 0.09 0.05 0.07 0.13

Queue Length 95th (ft) 7 4 5 0

Control Delay (s) 16.1 9.6 2.1 0.0

Lane LOS C A A

Approach Delay (s) 12.3 2.1 0.0

Approach LOS B

Intersection Summary

Average Delay 2.5

Intersection Capacity Utilization 46.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 1 0 153 2 207 0 253 137 53 125 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 11 12 12 12 12 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 0.98 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 0.85 1.00

Flt Protected 1.00 0.95 1.00 1.00 1.00 0.99

Satd. Flow (prot) 1900 1725 1561 1881 1567 1832

Flt Permitted 1.00 0.76 1.00 1.00 1.00 0.65

Satd. Flow (perm) 1900 1371 1561 1881 1567 1203

Peak-hour factor, PHF 0.25 0.25 0.25 0.92 0.92 0.92 0.83 0.83 0.83 0.82 0.82 0.82

Adj. Flow (vph) 0 4 0 166 2 225 0 305 165 65 152 1

RTOR Reduction (vph) 0 0 0 0 98 0 0 0 124 0 0 0

Lane Group Flow (vph) 0 4 0 166 129 0 0 305 41 0 218 0

Confl. Peds. (#/hr) 3 1 1 3 6 7 7 6

Confl. Bikes (#/hr) 1 1

Heavy Vehicles (%) 0% 0% 0% 1% 1% 1% 1% 1% 1% 2% 2% 2%

Turn Type Perm Perm Perm Perm Perm

Protected Phases 2 2 5 5

Permitted Phases 2 2 5 5 5

Actuated Green, G (s) 30.2 30.2 30.2 13.1 13.1 13.1

Effective Green, g (s) 30.2 30.2 30.2 13.1 13.1 13.1

Actuated g/C Ratio 0.57 0.57 0.57 0.25 0.25 0.25

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1077 777 884 462 385 296

v/s Ratio Prot 0.00 0.08 0.16

v/s Ratio Perm c0.12 0.03 c0.18

v/c Ratio 0.00 0.21 0.15 0.66 0.11 0.74

Uniform Delay, d1 5.0 5.7 5.5 18.1 15.6 18.5

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.6 0.3 2.7 0.0 8.0

Delay (s) 5.0 6.3 5.8 20.8 15.6 26.5

Level of Service A A A C B C

Approach Delay (s) 5.0 6.0 19.0 26.5

Approach LOS A A B C

Intersection Summary

HCM Average Control Delay 15.7 HCM Level of Service B

HCM Volume to Capacity ratio 0.37

Actuated Cycle Length (s) 53.3 Sum of lost time (s) 10.0

Intersection Capacity Utilization 51.2% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 63 680 56 147 773 302 66 316 220 153 194 27

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 11 12 11 12 11 10 11 12 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 0.91 0.91

Frpb, ped/bikes 1.00 1.00 1.00 0.97 1.00 1.00 0.96 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.96 1.00 1.00 0.85 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 0.99

Satd. Flow (prot) 1770 3372 1770 3194 1711 1739 1470 1579 3136

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 0.99

Satd. Flow (perm) 1770 3372 1770 3194 1711 1739 1470 1579 3136

Peak-hour factor, PHF 0.95 0.95 0.95 0.96 0.96 0.96 0.88 0.88 0.88 0.89 0.89 0.89

Adj. Flow (vph) 66 716 59 153 805 315 75 359 250 172 218 30

RTOR Reduction (vph) 0 4 0 0 24 0 0 0 156 0 6 0

Lane Group Flow (vph) 66 771 0 153 1096 0 75 359 94 138 276 0

Confl. Peds. (#/hr) 21 14 14 21 6 13 13 6

Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 2% 2% 4% 4% 4%

Turn Type Prot Prot Split Perm Split

Protected Phases 5 2 1 6 4 4 3 3

Permitted Phases 4

Actuated Green, G (s) 9.0 61.2 16.7 68.9 34.4 34.4 34.4 17.7 17.7

Effective Green, g (s) 9.0 61.2 16.7 68.9 34.4 34.4 34.4 17.7 17.7

Actuated g/C Ratio 0.06 0.41 0.11 0.46 0.23 0.23 0.23 0.12 0.12

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 106 1376 197 1467 392 399 337 186 370

v/s Ratio Prot 0.04 c0.23 0.09 c0.34 0.04 c0.21 0.09 c0.09

v/s Ratio Perm 0.06

v/c Ratio 0.62 0.56 0.78 0.75 0.19 0.90 0.28 0.74 0.75

Uniform Delay, d1 68.8 34.1 64.8 33.4 46.6 56.1 47.6 63.9 64.0

Progression Factor 1.00 1.00 1.16 0.36 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 7.9 1.7 1.6 0.3 0.1 21.9 0.2 13.0 7.0

Delay (s) 76.8 35.7 76.9 12.5 46.7 78.0 47.7 77.0 71.0

Level of Service E D E B D E D E E

Approach Delay (s) 39.0 20.2 63.5 72.9

Approach LOS D C E E

Intersection Summary

HCM Average Control Delay 41.2 HCM Level of Service D

HCM Volume to Capacity ratio 0.76

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 78.7% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 55 29 17 13 28 11 25 444 6 7 236 20

Peak Hour Factor 0.79 0.79 0.79 0.72 0.72 0.72 0.90 0.90 0.90 0.87 0.87 0.87

Hourly flow rate (vph) 70 37 22 18 39 15 28 493 7 8 271 23

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 128 72 528 302

Volume Left (vph) 70 18 28 8

Volume Right (vph) 22 15 7 23

Hadj (s) 0.02 -0.08 0.00 -0.02

Departure Headway (s) 6.2 6.2 5.0 5.3

Degree Utilization, x 0.22 0.12 0.73 0.44

Capacity (veh/h) 516 498 702 651

Control Delay (s) 10.9 10.1 20.3 12.3

Approach Delay (s) 10.9 10.1 20.3 12.3

Approach LOS B B C B

Intersection Summary

Delay 16.1

HCM Level of Service C

Intersection Capacity Utilization 53.2% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 35 200 268 268 92 23

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.89 0.89 0.91 0.91 0.90 0.90

Hourly flow rate (vph) 39 225 295 295 102 26

Pedestrians 1 12

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1012 116 129

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1012 116 129

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 81 76 80

cM capacity (veh/h) 212 941 1468

Direction, Lane # EB 1 EB 2 NB 1 SB 1

Volume Total 39 225 589 128

Volume Left 39 0 295 0

Volume Right 0 225 0 26

cSH 212 941 1468 1700

Volume to Capacity 0.19 0.24 0.20 0.08

Queue Length 95th (ft) 17 23 19 0

Control Delay (s) 25.9 10.0 5.0 0.0

Lane LOS D B A

Approach Delay (s) 12.4 5.0 0.0

Approach LOS B

Intersection Summary

Average Delay 6.3

Intersection Capacity Utilization 45.6% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 24 35 3 20 37 164 8 348 30 150 139 16

Peak Hour Factor 0.48 0.48 0.48 0.76 0.76 0.76 0.93 0.93 0.93 0.89 0.89 0.89

Hourly flow rate (vph) 50 73 6 26 49 216 9 374 32 169 156 18

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 129 75 216 415 343

Volume Left (vph) 50 26 0 9 169

Volume Right (vph) 6 0 216 32 18

Hadj (s) 0.05 0.18 -0.70 -0.04 0.07

Departure Headway (s) 7.1 7.2 6.4 5.9 6.1

Degree Utilization, x 0.25 0.15 0.38 0.68 0.58

Capacity (veh/h) 427 450 505 586 547

Control Delay (s) 12.5 10.3 12.0 20.4 17.3

Approach Delay (s) 12.5 11.6 20.4 17.3

Approach LOS B B C C

Intersection Summary

Delay 16.4

HCM Level of Service C

Intersection Capacity Utilization 57.7% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 18 159 2 22 140 61 9 433 52 52 223 14

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 11 11 11 12 11 11 12 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.95 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1711 1806 1681 1705 1768 1801 1509 1769 1782

Flt Permitted 0.61 1.00 0.63 1.00 0.59 1.00 1.00 0.41 1.00

Satd. Flow (perm) 1107 1806 1122 1705 1105 1801 1509 770 1782

Peak-hour factor, PHF 0.82 0.82 0.82 0.87 0.87 0.87 0.90 0.90 0.90 0.88 0.88 0.88

Adj. Flow (vph) 22 194 2 25 161 70 10 481 58 59 253 16

RTOR Reduction (vph) 0 1 0 0 25 0 0 0 33 0 3 0

Lane Group Flow (vph) 22 195 0 25 206 0 10 481 25 59 266 0

Confl. Peds. (#/hr) 6 22 22 6 1 2 2 1

Confl. Bikes (#/hr) 2 2

Heavy Vehicles (%) 5% 5% 5% 2% 2% 2% 2% 2% 2% 2% 2% 2%

Turn Type Perm Perm Perm Perm Perm

Protected Phases 4 4 2 2

Permitted Phases 4 4 2 2 2

Actuated Green, G (s) 10.2 10.2 10.2 10.2 15.4 15.4 15.4 15.4 15.4

Effective Green, g (s) 10.2 10.2 10.2 10.2 15.4 15.4 15.4 15.4 15.4

Actuated g/C Ratio 0.29 0.29 0.29 0.29 0.43 0.43 0.43 0.43 0.43

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 317 517 321 489 478 779 653 333 771

v/s Ratio Prot 0.11 c0.12 c0.27 0.15

v/s Ratio Perm 0.02 0.02 0.01 0.02 0.08

v/c Ratio 0.07 0.38 0.08 0.42 0.02 0.62 0.04 0.18 0.35

Uniform Delay, d1 9.2 10.2 9.3 10.3 5.8 7.8 5.8 6.2 6.7

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.2 0.0 0.2 0.0 1.0 0.0 0.1 0.1

Delay (s) 9.3 10.3 9.3 10.5 5.8 8.9 5.8 6.3 6.8

Level of Service A B A B A A A A A

Approach Delay (s) 10.2 10.4 8.5 6.7

Approach LOS B B A A

Intersection Summary

HCM Average Control Delay 8.7 HCM Level of Service A

HCM Volume to Capacity ratio 0.54

Actuated Cycle Length (s) 35.6 Sum of lost time (s) 10.0

Intersection Capacity Utilization 57.7% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 1 229 34 151 178 35 39 16 642 24 294 68

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00 1.00 0.95 0.95 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.86 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1608 1693 1413 1528 1602 1407 1605 1379 1367 1608 3217 1406

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.55 1.00 1.00 0.45 1.00 1.00

Satd. Flow (perm) 1608 1693 1413 1528 1602 1407 928 1379 1367 765 3217 1406

Peak-hour factor, PHF 0.87 0.87 0.87 0.89 0.89 0.89 0.94 0.94 0.94 0.94 0.94 0.94

Adj. Flow (vph) 1 263 39 170 200 39 41 17 683 26 313 72

RTOR Reduction (vph) 0 0 14 0 0 0 0 158 165 0 0 34

Lane Group Flow (vph) 1 263 25 153 217 39 41 194 183 26 313 38

Confl. Peds. (#/hr) 5 3 3 5 1 1

Heavy Vehicles (%) 1% 1% 1% 1% 1% 1% 1% 1% 1% 1% 1% 1%

Turn Type Split Perm Split Free Perm Prot Perm Perm

Protected Phases 8 8 7 7 2 2 6

Permitted Phases 8 Free 2 6 6

Actuated Green, G (s) 27.7 27.7 27.7 23.5 23.5 140.0 73.8 73.8 73.8 73.8 73.8 73.8

Effective Green, g (s) 27.7 27.7 27.7 23.5 23.5 140.0 73.8 73.8 73.8 73.8 73.8 73.8

Actuated g/C Ratio 0.20 0.20 0.20 0.17 0.17 1.00 0.53 0.53 0.53 0.53 0.53 0.53

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.5 3.5 3.5 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 318 335 280 256 269 1407 489 727 721 403 1696 741

v/s Ratio Prot 0.00 c0.16 0.10 c0.14 c0.14 0.13 0.10

v/s Ratio Perm 0.02 0.03 0.04 0.03 0.03

v/c Ratio 0.00 0.79 0.09 0.60 0.81 0.03 0.08 0.27 0.25 0.06 0.18 0.05

Uniform Delay, d1 45.1 53.3 45.8 53.9 56.1 0.0 16.4 18.2 18.1 16.2 17.3 16.1

Progression Factor 1.00 1.00 1.00 1.21 1.20 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 11.8 0.2 2.3 14.1 0.0 0.3 0.9 0.8 0.3 0.2 0.1

Delay (s) 45.1 65.1 46.0 67.4 81.3 0.0 16.7 19.1 18.9 16.5 17.6 16.2

Level of Service D E D E F A B B B B B B

Approach Delay (s) 62.6 68.4 18.9 17.3

Approach LOS E E B B

Intersection Summary

HCM Average Control Delay 36.5 HCM Level of Service D

HCM Volume to Capacity ratio 0.48

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 63.4% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 349 125 5 226 96 88 6 954 197 128 601 198

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.97 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1786 1869 1759 1863 1560 1769 3434 1787 3422

Flt Permitted 0.69 1.00 0.67 1.00 1.00 0.32 1.00 0.15 1.00

Satd. Flow (perm) 1300 1869 1239 1863 1560 603 3434 291 3422

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 367 132 5 238 101 93 6 1004 207 135 633 208

RTOR Reduction (vph) 0 3 0 0 0 80 0 26 0 0 42 0

Lane Group Flow (vph) 367 134 0 238 101 13 6 1185 0 135 799 0

Confl. Peds. (#/hr) 1 11 11 1 2 12 12 2

Confl. Bikes (#/hr) 2 1 1

Heavy Vehicles (%) 1% 1% 1% 2% 2% 2% 2% 2% 2% 1% 1% 1%

Turn Type pm+pt pm+pt Perm pm+pt pm+pt

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 8 2 6

Actuated Green, G (s) 12.1 8.1 12.1 8.1 8.1 23.1 21.9 31.9 26.7

Effective Green, g (s) 12.1 8.1 12.1 8.1 8.1 23.1 21.9 31.9 26.7

Actuated g/C Ratio 0.22 0.14 0.22 0.14 0.14 0.41 0.39 0.57 0.48

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 316 270 305 269 226 274 1343 326 1632

v/s Ratio Prot c0.08 0.07 0.06 0.05 0.00 c0.35 c0.04 0.23

v/s Ratio Perm c0.17 0.11 0.01 0.01 0.19

v/c Ratio 1.16 0.50 0.78 0.38 0.06 0.02 0.88 0.41 0.49

Uniform Delay, d1 21.5 22.1 20.1 21.7 20.7 9.7 15.9 9.2 10.0

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 101.9 1.4 12.2 0.9 0.1 0.0 8.6 0.9 1.1

Delay (s) 123.4 23.5 32.3 22.5 20.8 9.7 24.5 10.0 11.1

Level of Service F C C C C A C B B

Approach Delay (s) 96.2 27.5 24.4 10.9

Approach LOS F C C B

Intersection Summary

HCM Average Control Delay 32.2 HCM Level of Service C

HCM Volume to Capacity ratio 0.90

Actuated Cycle Length (s) 56.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 77.9% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 349 791 108 5 745 291 325 480 481 25 38 87

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.1 5.5 5.5 5.5 5.1 5.1 5.5 5.1 5.1 5.5

Lane Util. Factor 1.00 0.95 1.00 0.95 0.91 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.96 0.99 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 0.96 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 1.00 0.95 0.99 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1805 3610 1553 3371 1626 3404 1599 1736 1827 1553

Flt Permitted 0.08 1.00 1.00 0.95 0.95 0.99 1.00 0.95 1.00 1.00

Satd. Flow (perm) 157 3610 1553 3207 1626 3404 1599 1736 1827 1553

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 356 807 110 5 760 297 332 490 491 26 39 89

RTOR Reduction (vph) 0 0 32 0 29 0 0 0 203 0 0 57

Lane Group Flow (vph) 356 807 78 0 1033 0 266 556 288 26 39 32

Confl. Peds. (#/hr) 6 8 8 6

Confl. Bikes (#/hr) 1

Heavy Vehicles (%) 0% 0% 0% 2% 2% 2% 1% 1% 1% 4% 4% 4%

Turn Type pm+pt Perm Perm Split custom Split custom

Protected Phases 5 2 6 4 4 3 3

Permitted Phases 2 2 6 2 6

Actuated Green, G (s) 70.4 70.4 70.4 43.8 27.0 27.0 70.4 6.9 6.9 43.8

Effective Green, g (s) 70.4 70.4 70.4 43.8 27.0 27.0 70.4 6.9 6.9 43.8

Actuated g/C Ratio 0.59 0.59 0.59 0.36 0.22 0.22 0.59 0.06 0.06 0.36

Clearance Time (s) 5.1 5.5 5.5 5.5 5.1 5.1 5.5 5.1 5.1 5.5

Vehicle Extension (s) 3.0 3.5 3.5 3.5 3.0 3.0 3.5 3.0 3.0 3.5

Lane Grp Cap (vph) 387 2118 911 1171 366 766 938 100 105 567

v/s Ratio Prot c0.16 0.22 c0.16 0.16 0.01 c0.02

v/s Ratio Perm c0.37 0.05 0.32 0.18 0.02

v/c Ratio 0.92 0.38 0.09 0.88 0.73 0.73 0.31 0.26 0.37 0.06

Uniform Delay, d1 36.2 13.2 10.8 35.7 43.1 43.1 12.5 54.1 54.5 24.7

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 26.4 0.5 0.2 9.7 7.0 3.4 0.8 1.4 2.2 0.2

Delay (s) 62.6 13.7 11.0 45.4 50.1 46.5 13.4 55.5 56.7 24.9

Level of Service E B B D D D B E E C

Approach Delay (s) 27.2 45.4 34.8 38.1

Approach LOS C D C D

Intersection Summary

HCM Average Control Delay 35.3 HCM Level of Service D

HCM Volume to Capacity ratio 0.81

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 15.3

Intersection Capacity Utilization 86.3% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Sign Control Stop Stop Stop

Volume (vph) 3 38 55 41 29 1

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90

Hourly flow rate (vph) 3 42 61 46 32 1

Direction, Lane # EB 1 NB 1 SB 1

Volume Total (vph) 46 107 33

Volume Left (vph) 3 61 0

Volume Right (vph) 42 0 1

Hadj (s) -0.51 0.13 -0.02

Departure Headway (s) 3.7 4.2 4.1

Degree Utilization, x 0.05 0.12 0.04

Capacity (veh/h) 934 846 865

Control Delay (s) 6.9 7.7 7.2

Approach Delay (s) 6.9 7.7 7.2

Approach LOS A A A

Intersection Summary

Delay 7.4

HCM Level of Service A

Intersection Capacity Utilization 21.9% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 4 2 0 1 5 47 0 23 0 45 36 10

Peak Hour Factor 0.38 0.38 0.38 0.83 0.83 0.83 0.58 0.58 0.58 0.84 0.84 0.84

Hourly flow rate (vph) 11 5 0 1 6 57 0 40 0 54 43 12

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 16 64 40 108

Volume Left (vph) 11 1 0 54

Volume Right (vph) 0 57 0 12

Hadj (s) 0.13 -0.53 0.00 0.03

Departure Headway (s) 4.4 3.7 4.2 4.1

Degree Utilization, x 0.02 0.07 0.05 0.12

Capacity (veh/h) 781 929 833 850

Control Delay (s) 7.5 7.0 7.4 7.7

Approach Delay (s) 7.5 7.0 7.4 7.7

Approach LOS A A A A

Intersection Summary

Delay 7.4

HCM Level of Service A

Intersection Capacity Utilization 23.2% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 0 1 8 0 39 0 89 10 25 56 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.59 0.59 0.59 0.85 0.85 0.85 0.70 0.70 0.70

Hourly flow rate (vph) 1 0 1 14 0 66 0 105 12 36 80 0

Pedestrians 1 1

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 329 268 81 264 262 112 80 116

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 329 268 81 264 262 112 80 116

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 100 100 98 100 93 100 98

cM capacity (veh/h) 573 626 984 679 631 946 1531 1485

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 2 80 116 116

Volume Left 1 14 0 36

Volume Right 1 66 12 0

cSH 724 887 1531 1485

Volume to Capacity 0.00 0.09 0.00 0.02

Queue Length 95th (ft) 0 7 0 2

Control Delay (s) 10.0 9.5 0.0 2.4

Lane LOS A A A

Approach Delay (s) 10.0 9.5 0.0 2.4

Approach LOS A A

Intersection Summary

Average Delay 3.4

Intersection Capacity Utilization 21.3% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 313 14 7 18 4 13 56 411 16 13 286 154

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 5.0 5.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.95 1.00 0.99 1.00 0.95

Flt Protected 0.96 0.97 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1789 1749 1763 3516 1770 3325

Flt Permitted 0.71 0.82 0.48 1.00 0.95 1.00

Satd. Flow (perm) 1333 1468 884 3516 1770 3325

Peak-hour factor, PHF 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91

Adj. Flow (vph) 344 15 8 20 4 14 62 452 18 14 314 169

RTOR Reduction (vph) 0 1 0 0 9 0 0 3 0 0 85 0

Lane Group Flow (vph) 0 366 0 0 29 0 62 467 0 14 398 0

Confl. Peds. (#/hr) 1 3 3 1 3 2 2 3

Confl. Bikes (#/hr) 1

Heavy Vehicles (%) 1% 1% 1% 0% 0% 0% 2% 2% 2% 2% 2% 2%

Turn Type Perm Perm Perm Prot

Protected Phases 8 8 6 5 5 6

Permitted Phases 8 8 6

Actuated Green, G (s) 27.0 27.0 19.8 19.8 9.3 33.1

Effective Green, g (s) 27.0 27.0 19.8 19.8 9.3 33.1

Actuated g/C Ratio 0.39 0.39 0.29 0.29 0.13 0.48

Clearance Time (s) 4.0 4.0 5.0 5.0 4.0

Vehicle Extension (s) 3.5 3.5 2.5 2.5 2.0

Lane Grp Cap (vph) 521 574 253 1007 238 1593

v/s Ratio Prot c0.13 0.01 c0.12

v/s Ratio Perm c0.27 0.02 0.07

v/c Ratio 0.70 0.05 0.25 0.46 0.06 0.25

Uniform Delay, d1 17.7 13.1 18.9 20.3 26.1 10.7

Progression Factor 1.00 1.00 1.00 1.00 1.59 0.13

Incremental Delay, d2 4.4 0.0 0.4 0.2 0.0 0.0

Delay (s) 22.1 13.1 19.3 20.5 41.4 1.4

Level of Service C B B C D A

Approach Delay (s) 22.1 13.1 20.4 2.5

Approach LOS C B C A

Intersection Summary

HCM Average Control Delay 14.4 HCM Level of Service B

HCM Volume to Capacity ratio 0.51

Actuated Cycle Length (s) 69.1 Sum of lost time (s) 8.0

Intersection Capacity Utilization 53.2% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 3 5 100 5 7 9 114 70 8 48 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90

Hourly flow rate (vph) 0 3 6 111 6 8 10 127 78 9 53 0

Pedestrians 2 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 131

pX, platoon unblocked 0.99 0.99 0.99 0.99 0.99 0.99

vC, conflicting volume 269 296 55 266 257 168 53 204

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 253 280 55 250 241 150 53 188

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 99 99 84 99 99 99 99

cM capacity (veh/h) 677 616 1015 682 646 886 1565 1381

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 9 124 214 62

Volume Left 0 111 10 9

Volume Right 6 8 78 0

cSH 817 690 1565 1381

Volume to Capacity 0.01 0.18 0.01 0.01

Queue Length 95th (ft) 1 16 0 0

Control Delay (s) 9.5 11.4 0.4 1.1

Lane LOS A B A A

Approach Delay (s) 9.5 11.4 0.4 1.1

Approach LOS A B

Intersection Summary

Average Delay 4.0

Intersection Capacity Utilization 31.4% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 14 3 7 20 17 17 13 86 12 27 85 47

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80

Hourly flow rate (vph) 18 4 9 25 21 21 16 108 15 34 106 59

Pedestrians 4 3 1

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 386 365 141 365 387 118 169 126

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 386 365 141 365 387 118 169 126

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 97 99 99 96 96 98 99 98

cM capacity (veh/h) 527 544 909 563 526 932 1416 1470

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 30 68 139 199

Volume Left 18 25 16 34

Volume Right 9 21 15 59

cSH 603 627 1416 1470

Volume to Capacity 0.05 0.11 0.01 0.02

Queue Length 95th (ft) 4 9 1 2

Control Delay (s) 11.3 11.4 1.0 1.4

Lane LOS B B A A

Approach Delay (s) 11.3 11.4 1.0 1.4

Approach LOS B B

Intersection Summary

Average Delay 3.5

Intersection Capacity Utilization 23.8% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

33: Edmonds Way & 95th Pl W 4/5/2016

Point Wells 5:00 pm 3/19/2014 2014 Existing PM Synchro 7 -  Report

David Evans and Associates, Inc. Page 34

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 126 701 4 4 974 94 4 1 1 42 1 129

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.6 4.6 4.6 4.6 5.5 5.5 5.5

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.99 0.98 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.97 0.95 1.00

Satd. Flow (prot) 1769 3536 1787 3520 1796 1787 1580

Flt Permitted 0.20 1.00 0.32 1.00 0.79 0.75 1.00

Satd. Flow (perm) 369 3536 593 3520 1473 1410 1580

Peak-hour factor, PHF 0.85 0.85 0.85 0.93 0.93 0.93 0.50 0.50 0.50 0.84 0.84 0.84

Adj. Flow (vph) 148 825 5 4 1047 101 8 2 2 50 1 154

RTOR Reduction (vph) 0 0 0 0 4 0 0 2 0 0 7 0

Lane Group Flow (vph) 148 830 0 4 1144 0 0 10 0 50 148 0

Confl. Peds. (#/hr) 2 1 1 2 2 2

Heavy Vehicles (%) 2% 2% 2% 1% 1% 1% 0% 0% 0% 1% 1% 1%

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 30.1 30.1 30.1 30.1 10.8 10.8 10.8

Effective Green, g (s) 30.1 30.1 30.1 30.1 10.8 10.8 10.8

Actuated g/C Ratio 0.59 0.59 0.59 0.59 0.21 0.21 0.21

Clearance Time (s) 4.6 4.6 4.6 4.6 5.5 5.5 5.5

Vehicle Extension (s) 3.5 3.5 3.5 3.5 4.0 4.0 4.0

Lane Grp Cap (vph) 218 2087 350 2077 312 299 335

v/s Ratio Prot 0.23 0.32 c0.09

v/s Ratio Perm c0.40 0.01 0.01 0.04

v/c Ratio 0.68 0.40 0.01 0.55 0.03 0.17 0.44

Uniform Delay, d1 7.1 5.6 4.3 6.3 16.0 16.4 17.5

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 8.4 0.1 0.0 0.3 0.1 0.4 1.3

Delay (s) 15.6 5.7 4.3 6.7 16.0 16.8 18.7

Level of Service B A A A B B B

Approach Delay (s) 7.2 6.7 16.0 18.3

Approach LOS A A B B

Intersection Summary

HCM Average Control Delay 8.0 HCM Level of Service A

HCM Volume to Capacity ratio 0.62

Actuated Cycle Length (s) 51.0 Sum of lost time (s) 10.1

Intersection Capacity Utilization 58.2% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 70 550 181 126 703 225 197 470 104 174 319 44

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.96 1.00 0.96 1.00 0.97 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 3393 1787 3425 1805 3499 1805 3535

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1770 3393 1787 3425 1805 3499 1805 3535

Peak-hour factor, PHF 0.77 0.77 0.77 0.94 0.94 0.94 0.90 0.90 0.90 0.87 0.87 0.87

Adj. Flow (vph) 91 714 235 134 748 239 219 522 116 200 367 51

RTOR Reduction (vph) 0 32 0 0 33 0 0 21 0 0 13 0

Lane Group Flow (vph) 91 917 0 134 954 0 219 617 0 200 405 0

Confl. Peds. (#/hr) 8 4 4 8 6 5 5 6

Heavy Vehicles (%) 2% 2% 2% 1% 1% 1% 0% 0% 0% 0% 0% 0%

Turn Type Prot Prot Prot Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases

Actuated Green, G (s) 5.1 20.2 11.4 26.5 9.2 18.1 14.1 23.0

Effective Green, g (s) 5.1 20.2 11.4 26.5 9.2 18.1 14.1 23.0

Actuated g/C Ratio 0.06 0.25 0.14 0.33 0.12 0.23 0.18 0.29

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 113 859 255 1137 208 794 319 1019

v/s Ratio Prot c0.05 c0.27 0.07 c0.28 c0.12 c0.18 c0.11 0.11

v/s Ratio Perm

v/c Ratio 0.81 1.07 0.53 0.84 1.05 0.78 0.63 0.40

Uniform Delay, d1 36.9 29.8 31.7 24.7 35.3 29.0 30.4 22.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 32.6 50.3 2.0 5.6 77.0 4.8 3.8 0.3

Delay (s) 69.5 80.1 33.6 30.2 112.3 33.8 34.2 23.1

Level of Service E F C C F C C C

Approach Delay (s) 79.2 30.6 53.8 26.7

Approach LOS E C D C

Intersection Summary

HCM Average Control Delay 49.3 HCM Level of Service D

HCM Volume to Capacity ratio 0.92

Actuated Cycle Length (s) 79.8 Sum of lost time (s) 20.0

Intersection Capacity Utilization 70.1% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 0 0 761 0 0 0 0 0 626 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3

Lane Util. Factor 0.95 0.95

Frt 1.00 1.00

Flt Protected 1.00 1.00

Satd. Flow (prot) 3574 3505

Flt Permitted 1.00 1.00

Satd. Flow (perm) 3574 3505

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.89 0.89 0.89

Adj. Flow (vph) 0 0 0 0 827 0 0 0 0 0 703 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 0 0 0 827 0 0 0 0 0 703 0

Heavy Vehicles (%) 2% 2% 2% 1% 1% 1% 2% 2% 2% 3% 3% 2%

Turn Type

Protected Phases 6 4

Permitted Phases

Actuated Green, G (s) 41.3 23.1

Effective Green, g (s) 41.3 23.1

Actuated g/C Ratio 0.55 0.31

Clearance Time (s) 5.3 5.3

Vehicle Extension (s) 5.0 5.0

Lane Grp Cap (vph) 1968 1080

v/s Ratio Prot c0.23 c0.20

v/s Ratio Perm

v/c Ratio 0.42 0.65

Uniform Delay, d1 9.9 22.5

Progression Factor 1.01 1.00

Incremental Delay, d2 0.6 1.9

Delay (s) 10.6 24.4

Level of Service B C

Approach Delay (s) 0.0 10.6 0.0 24.4

Approach LOS A B A C

Intersection Summary

HCM Average Control Delay 16.9 HCM Level of Service B

HCM Volume to Capacity ratio 0.50

Actuated Cycle Length (s) 75.0 Sum of lost time (s) 10.6

Intersection Capacity Utilization 36.2% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 0 738 0 0 622 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3

Lane Util. Factor 0.95 0.97

Frt 1.00 1.00

Flt Protected 1.00 0.95

Satd. Flow (prot) 3539 3400

Flt Permitted 1.00 0.95

Satd. Flow (perm) 3539 3400

Peak-hour factor, PHF 0.96 0.96 0.92 0.92 0.86 0.86

Adj. Flow (vph) 0 769 0 0 723 0

RTOR Reduction (vph) 0 0 0 0 171 0

Lane Group Flow (vph) 0 769 0 0 552 0

Heavy Vehicles (%) 2% 2% 2% 2% 3% 3%

Turn Type

Protected Phases 2 4

Permitted Phases

Actuated Green, G (s) 43.9 20.5

Effective Green, g (s) 43.9 20.5

Actuated g/C Ratio 0.59 0.27

Clearance Time (s) 5.3 5.3

Vehicle Extension (s) 5.0 5.0

Lane Grp Cap (vph) 2071 929

v/s Ratio Prot c0.22 c0.16

v/s Ratio Perm

v/c Ratio 0.37 0.59

Uniform Delay, d1 8.2 23.6

Progression Factor 1.00 0.06

Incremental Delay, d2 0.5 1.4

Delay (s) 8.8 2.7

Level of Service A A

Approach Delay (s) 8.8 0.0 2.7

Approach LOS A A A

Intersection Summary

HCM Average Control Delay 5.8 HCM Level of Service A

HCM Volume to Capacity ratio 0.44

Actuated Cycle Length (s) 75.0 Sum of lost time (s) 10.6

Intersection Capacity Utilization 47.2% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 58 1425 68 150 1744 144 114 178 184 117 90 44

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.6 5.3 4.6 5.3 4.6 5.0 5.0 4.6 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3515 1787 3527 1787 1821 1567 1787 1881 1573

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3515 1787 3527 1787 1821 1567 1787 1881 1573

Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97

Adj. Flow (vph) 60 1469 70 155 1798 148 118 184 190 121 93 45

RTOR Reduction (vph) 0 2 0 0 3 0 0 0 137 0 0 38

Lane Group Flow (vph) 60 1537 0 155 1943 0 118 184 53 121 93 7

Confl. Peds. (#/hr) 2 3 3 2

Confl. Bikes (#/hr) 7 3 1

Heavy Vehicles (%) 2% 2% 2% 1% 1% 1% 1% 1% 1% 1% 1% 1%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 8 0 0 0 0

Turn Type Prot Prot Prot Perm Prot Perm

Protected Phases 5 2 1 6 3 8 7 4

Permitted Phases 8 4

Actuated Green, G (s) 8.8 75.8 17.9 84.9 13.4 22.9 22.9 13.9 23.4 23.4

Effective Green, g (s) 8.8 75.8 17.9 84.9 13.4 22.9 22.9 13.9 23.4 23.4

Actuated g/C Ratio 0.06 0.51 0.12 0.57 0.09 0.15 0.15 0.09 0.16 0.16

Clearance Time (s) 4.6 5.3 4.6 5.3 4.6 5.0 5.0 4.6 5.0 5.0

Vehicle Extension (s) 2.5 5.0 2.5 5.0 2.5 5.0 5.0 3.0 5.0 5.0

Lane Grp Cap (vph) 104 1776 213 1996 160 278 239 166 293 245

v/s Ratio Prot 0.03 0.44 c0.09 c0.55 0.07 c0.10 c0.07 0.05

v/s Ratio Perm 0.03 0.00

v/c Ratio 0.58 0.87 0.73 0.97 0.74 0.66 0.22 0.73 0.32 0.03

Uniform Delay, d1 68.8 32.6 63.7 31.5 66.6 59.9 55.7 66.2 56.2 53.7

Progression Factor 0.92 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 5.8 5.6 11.0 14.8 15.3 7.6 1.0 14.8 1.3 0.1

Delay (s) 69.3 38.1 74.7 46.2 81.9 67.5 56.7 81.0 57.5 53.8

Level of Service E D E D F E E F E D

Approach Delay (s) 39.3 48.3 66.8 67.8

Approach LOS D D E E

Intersection Summary

HCM Average Control Delay 48.3 HCM Level of Service D

HCM Volume to Capacity ratio 0.89

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 19.5

Intersection Capacity Utilization 90.1% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 0 1431 1342 0 470 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3 5.0

Lane Util. Factor 0.95 0.95 0.97

Frt 1.00 1.00 1.00

Flt Protected 1.00 1.00 0.95

Satd. Flow (prot) 3539 3574 3467

Flt Permitted 1.00 1.00 0.95

Satd. Flow (perm) 3539 3574 3467

Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97

Adj. Flow (vph) 0 1475 1384 0 485 0

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 0 1475 1384 0 485 0

Heavy Vehicles (%) 2% 2% 1% 1% 1% 1%

Turn Type

Protected Phases 2 6 4

Permitted Phases

Actuated Green, G (s) 44.5 44.5 15.2

Effective Green, g (s) 44.5 44.5 15.2

Actuated g/C Ratio 0.64 0.64 0.22

Clearance Time (s) 5.3 5.3 5.0

Vehicle Extension (s) 5.0 3.0 3.0

Lane Grp Cap (vph) 2250 2272 753

v/s Ratio Prot c0.42 0.39 c0.14

v/s Ratio Perm

v/c Ratio 0.66 0.61 0.64

Uniform Delay, d1 8.0 7.6 24.9

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 1.5 1.2 1.9

Delay (s) 9.5 8.8 26.8

Level of Service A A C

Approach Delay (s) 9.5 8.8 26.8

Approach LOS A A C

Intersection Summary

HCM Average Control Delay 11.7 HCM Level of Service B

HCM Volume to Capacity ratio 0.65

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.3

Intersection Capacity Utilization 61.5% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 35 37 59 1444 1165 58

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.99 0.99 0.99 0.99 0.99 0.99

Hourly flow rate (vph) 35 37 60 1459 1177 59

Pedestrians 2

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1784 394 1237

vC1, stage 1 conf vol 1179

vC2, stage 2 conf vol 605

vCu, unblocked vol 1784 394 1237

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s) 5.8

tF (s) 3.5 3.3 2.2

p0 queue free % 84 94 89

cM capacity (veh/h) 224 607 563

Direction, Lane # EB 1 NB 1 NB 2 NB 3 NB 4 SB 1 SB 2 SB 3 SB 4

Volume Total 73 60 486 486 486 392 392 392 59

Volume Left 35 60 0 0 0 0 0 0 0

Volume Right 37 0 0 0 0 0 0 0 59

cSH 332 563 1700 1700 1700 1700 1700 1700 1700

Volume to Capacity 0.22 0.11 0.29 0.29 0.29 0.23 0.23 0.23 0.03

Queue Length 95th (ft) 21 9 0 0 0 0 0 0 0

Control Delay (s) 18.9 12.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Lane LOS C B

Approach Delay (s) 18.9 0.5 0.0

Approach LOS C

Intersection Summary

Average Delay 0.7

Intersection Capacity Utilization 40.1% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 225 280 75 175 346 367 45 1107 129 219 833 159

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 11 11 11 11 11 11 13 15 11 13

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.98 1.00 1.00 0.96 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1787 3441 1728 3455 1513 1694 3388 1551 1947 3421 1588

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1787 3441 1728 3455 1513 1694 3388 1551 1947 3421 1588

Peak-hour factor, PHF 0.93 0.93 0.93 0.96 0.96 0.96 0.93 0.93 0.93 0.96 0.96 0.96

Adj. Flow (vph) 242 301 81 182 360 382 48 1190 139 228 868 166

RTOR Reduction (vph) 0 18 0 0 0 174 0 0 82 0 0 60

Lane Group Flow (vph) 242 364 0 182 360 208 48 1190 57 228 868 106

Confl. Peds. (#/hr) 6 10 10 6 10 21 21 10

Heavy Vehicles (%) 1% 1% 1% 1% 1% 1% 3% 3% 3% 2% 2% 2%

Turn Type Prot Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 20.4 26.1 16.5 22.2 22.2 5.6 57.7 57.7 17.7 69.8 69.8

Effective Green, g (s) 20.4 26.1 16.5 22.2 22.2 5.6 57.7 57.7 17.7 69.8 69.8

Actuated g/C Ratio 0.15 0.19 0.12 0.16 0.16 0.04 0.41 0.41 0.13 0.50 0.50

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 3.0 2.0 2.0 2.5 3.5 3.5 2.5 3.5 3.5

Lane Grp Cap (vph) 260 642 204 548 240 68 1396 639 246 1706 792

v/s Ratio Prot c0.14 c0.11 0.11 0.10 0.03 c0.35 c0.12 0.25

v/s Ratio Perm c0.14 0.04 0.07

v/c Ratio 0.93 0.57 0.89 0.66 0.87 0.71 0.85 0.09 0.93 0.51 0.13

Uniform Delay, d1 59.1 51.8 60.9 55.3 57.4 66.4 37.3 25.1 60.5 23.6 18.9

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.33 0.55 0.10 1.00 1.00 1.00

Incremental Delay, d2 37.1 0.7 35.0 2.2 25.5 18.8 4.7 0.2 37.7 1.1 0.4

Delay (s) 96.2 52.5 95.8 57.5 82.9 107.3 25.2 2.8 98.2 24.7 19.2

Level of Service F D F E F F C A F C B

Approach Delay (s) 69.5 75.6 25.8 37.2

Approach LOS E E C D

Intersection Summary

HCM Average Control Delay 46.7 HCM Level of Service D

HCM Volume to Capacity ratio 0.93

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 28.0

Intersection Capacity Utilization 85.4% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL2 EBL EBT EBR WBL WBT WBR WBR2 NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 1 173 355 171 143 295 60 91 123 36 1188 103

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00

Frt 1.00 1.00 0.85 1.00 0.95 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 3185 1425 1562 2965 1533 3065 1371

Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1593 3185 1425 1562 2965 1533 3065 1371

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.90 0.90 0.90 0.90 0.94 0.94 0.94 0.94

Adj. Flow (vph) 1 182 374 180 159 328 67 101 131 38 1264 110

RTOR Reduction (vph) 0 0 0 144 0 17 0 0 0 0 0 60

Lane Group Flow (vph) 0 183 374 36 159 479 0 0 0 169 1264 50

Heavy Vehicles (%) 2% 2% 2% 2% 4% 4% 4% 4% 6% 6% 6% 6%

Turn Type Prot Prot Perm Prot Prot Prot Perm

Protected Phases 7 7 4 3 8 5 5 2

Permitted Phases 4 2

Actuated Green, G (s) 16.0 28.1 28.1 15.0 27.1 17.6 64.1 64.1

Effective Green, g (s) 16.0 28.1 28.1 15.0 27.1 17.6 64.1 64.1

Actuated g/C Ratio 0.11 0.20 0.20 0.11 0.19 0.13 0.46 0.46

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 2.0 6.0 6.0

Lane Grp Cap (vph) 182 639 286 167 574 193 1403 628

v/s Ratio Prot c0.11 0.12 0.10 c0.16 c0.11 c0.41

v/s Ratio Perm 0.03 0.04

v/c Ratio 1.01 0.59 0.13 0.95 0.83 0.88 0.90 0.08

Uniform Delay, d1 62.0 50.7 45.9 62.1 54.3 60.1 35.0 21.4

Progression Factor 1.03 0.92 0.95 1.04 0.92 1.28 0.48 0.14

Incremental Delay, d2 67.7 1.4 0.2 54.7 10.0 18.8 5.2 0.1

Delay (s) 131.3 48.2 43.8 119.5 60.0 95.8 22.0 3.2

Level of Service F D D F E F C A

Approach Delay (s) 67.8 74.4 28.7

Approach LOS E E C

Intersection Summary

HCM Average Control Delay 45.6 HCM Level of Service D

HCM Volume to Capacity ratio 0.92

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 22.0

Intersection Capacity Utilization 85.0% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBL SBT SBR SBR2 SER2

Lane Configurations

Volume (vph) 82 829 71 17 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00

Frt 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00

Satd. Flow (prot) 1562 3124 1398

Flt Permitted 0.95 1.00 1.00

Satd. Flow (perm) 1562 3124 1398

Peak-hour factor, PHF 0.91 0.91 0.91 0.91 0.92

Adj. Flow (vph) 90 911 78 19 0

RTOR Reduction (vph) 0 0 6 0 0

Lane Group Flow (vph) 90 911 91 0 0

Heavy Vehicles (%) 4% 4% 4% 4% 2%

Turn Type Prot Prot custom

Protected Phases 1 6 6

Permitted Phases 4

Actuated Green, G (s) 10.8 57.3 57.3

Effective Green, g (s) 10.8 57.3 57.3

Actuated g/C Ratio 0.08 0.41 0.41

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 4.0 4.0

Lane Grp Cap (vph) 120 1279 572

v/s Ratio Prot 0.06 0.29 0.07

v/s Ratio Perm

v/c Ratio 0.75 0.71 0.16

Uniform Delay, d1 63.3 34.5 26.1

Progression Factor 1.16 0.87 0.83

Incremental Delay, d2 19.5 3.2 0.6

Delay (s) 93.1 33.1 22.2

Level of Service F C C

Approach Delay (s) 37.1

Approach LOS D

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 47 181 28 288 332 218 40 1291 360 175 870 20

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 6.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 0.97 0.95 1.00 1.00 0.95 1.00 0.97 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.97 1.00 1.00 0.97 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 3000 3120 3110 1397 1593 3079 1377 3090 3079 1383

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1593 3000 3120 3110 1397 1593 3079 1377 3090 3079 1383

Peak-hour factor, PHF 0.86 0.86 0.86 0.96 0.96 0.96 0.95 0.95 0.95 0.89 0.89 0.89

Adj. Flow (vph) 55 210 33 300 346 227 42 1359 379 197 978 22

RTOR Reduction (vph) 0 10 0 0 0 150 0 0 89 0 0 11

Lane Group Flow (vph) 55 233 0 300 346 77 42 1359 290 197 978 11

Confl. Peds. (#/hr) 14 20 20 14 10 21 21 10

Heavy Vehicles (%) 2% 2% 2% 1% 1% 1% 2% 2% 2% 2% 2% 2%

Turn Type Prot Prot Perm Prot pm+ov Prot Perm

Protected Phases 7 4 3 8 5 2 3 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 9.0 24.4 17.8 33.2 33.2 6.8 64.5 82.3 11.3 69.0 69.0

Effective Green, g (s) 9.0 24.4 17.8 33.2 33.2 6.8 64.5 82.3 11.3 69.0 69.0

Actuated g/C Ratio 0.06 0.17 0.13 0.24 0.24 0.05 0.46 0.59 0.08 0.49 0.49

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 6.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.5 3.5 3.5 1.5 4.0 3.5 1.5 4.0 4.0

Lane Grp Cap (vph) 102 523 397 738 331 77 1419 809 249 1518 682

v/s Ratio Prot 0.03 0.08 c0.10 c0.11 0.03 c0.44 0.05 c0.06 c0.32

v/s Ratio Perm 0.06 0.17 0.01

v/c Ratio 0.54 0.45 0.76 0.47 0.23 0.55 0.96 0.36 0.79 0.64 0.02

Uniform Delay, d1 63.5 51.7 59.0 45.8 43.1 65.1 36.4 15.1 63.2 26.4 18.1

Progression Factor 1.00 1.00 1.11 0.93 1.48 1.03 0.88 1.82 0.91 0.79 0.72

Incremental Delay, d2 5.4 0.6 8.0 0.5 0.4 2.8 11.7 0.2 10.8 1.5 0.0

Delay (s) 68.9 52.4 73.6 43.0 64.2 69.5 43.7 27.7 68.2 22.3 13.2

Level of Service E D E D E E D C E C B

Approach Delay (s) 55.4 59.0 40.9 29.7

Approach LOS E E D C

Intersection Summary

HCM Average Control Delay 42.5 HCM Level of Service D

HCM Volume to Capacity ratio 0.81

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 21.0

Intersection Capacity Utilization 88.3% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

43: N 160th St & SR 99 4/5/2016

Point Wells 5:00 pm 3/19/2014 2014 Existing PM Synchro 7 -  Report

David Evans and Associates, Inc. Page 45

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 216 48 159 15 38 15 143 1734 22 8 1130 115

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 4.0 6.0 4.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 0.97 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.98 1.00 0.99 1.00 1.00 0.95 1.00 1.00 0.99

Flpb, ped/bikes 0.99 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.88 1.00 0.96 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1595 1415 1614 1568 3090 3079 1359 1593 3079 1404

Flt Permitted 0.56 1.00 0.53 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 939 1415 907 1568 3090 3079 1359 1593 3079 1404

Peak-hour factor, PHF 0.78 0.78 0.78 0.63 0.63 0.63 0.97 0.97 0.97 0.98 0.98 0.98

Adj. Flow (vph) 277 62 204 24 60 24 147 1788 23 8 1153 117

RTOR Reduction (vph) 0 96 0 0 12 0 0 0 6 0 0 48

Lane Group Flow (vph) 277 170 0 24 72 0 147 1788 17 8 1153 69

Confl. Peds. (#/hr) 14 13 13 14 1 5 5 1

Heavy Vehicles (%) 1% 1% 1% 0% 0% 0% 2% 2% 2% 2% 2% 2%

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 36.0 27.8 20.2 16.0 11.0 86.7 86.7 1.3 77.0 77.0

Effective Green, g (s) 36.0 27.8 20.2 16.0 11.0 86.7 86.7 1.3 77.0 77.0

Actuated g/C Ratio 0.26 0.20 0.14 0.11 0.08 0.62 0.62 0.01 0.55 0.55

Clearance Time (s) 4.0 6.0 4.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 2.0 3.0 2.0 2.0 3.0 3.0 2.0 3.0 3.0

Lane Grp Cap (vph) 316 281 152 179 243 1907 842 15 1693 772

v/s Ratio Prot c0.10 0.12 0.00 0.05 c0.05 c0.58 0.01 0.37

v/s Ratio Perm c0.13 0.02 0.01 0.05

v/c Ratio 0.88 0.60 0.16 0.40 0.60 0.94 0.02 0.53 0.68 0.09

Uniform Delay, d1 48.2 51.1 52.0 57.6 62.4 24.2 10.3 69.0 22.7 14.9

Progression Factor 1.00 1.00 1.00 1.00 1.30 0.46 0.36 0.90 0.85 1.72

Incremental Delay, d2 22.7 2.5 0.5 0.5 0.8 3.3 0.0 14.7 1.9 0.2

Delay (s) 70.9 53.6 52.5 58.1 82.1 14.4 3.7 76.8 21.2 25.9

Level of Service E D D E F B A E C C

Approach Delay (s) 62.4 56.9 19.3 22.0

Approach LOS E E B C

Intersection Summary

HCM Average Control Delay 27.3 HCM Level of Service C

HCM Volume to Capacity ratio 0.91

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 14.0

Intersection Capacity Utilization 92.5% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 494 347 108 127 197 155 149 1278 201 122 744 16

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.97 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 0.95 1.00 1.00 0.98 1.00 1.00 0.95 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 3120 1693 1371 1608 3217 1410 1593 3185 1348 1593 3185 1354

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 3120 1693 1371 1608 3217 1410 1593 3185 1348 1593 3185 1354

Peak-hour factor, PHF 0.90 0.90 0.90 0.94 0.94 0.94 0.95 0.95 0.95 0.94 0.94 0.94

Adj. Flow (vph) 549 386 120 135 210 165 157 1345 212 130 791 17

RTOR Reduction (vph) 0 0 90 0 0 102 0 0 92 0 0 10

Lane Group Flow (vph) 549 386 30 135 210 63 157 1345 120 130 791 7

Confl. Peds. (#/hr) 6 25 25 6 11 12 12 11

Heavy Vehicles (%) 1% 1% 1% 1% 1% 1% 2% 2% 2% 2% 2% 4%

Turn Type Prot Perm Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 23.0 35.3 35.3 14.8 27.1 27.1 16.3 57.9 57.9 12.0 53.6 53.6

Effective Green, g (s) 23.0 35.3 35.3 14.8 27.1 27.1 16.3 57.9 57.9 12.0 53.6 53.6

Actuated g/C Ratio 0.16 0.25 0.25 0.11 0.19 0.19 0.12 0.41 0.41 0.09 0.38 0.38

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 3.0 3.0 2.0 3.0 3.0

Lane Grp Cap (vph) 513 427 346 170 623 273 185 1317 557 137 1219 518

v/s Ratio Prot c0.18 c0.23 0.08 0.07 c0.10 c0.42 0.08 0.25

v/s Ratio Perm 0.02 0.04 0.09 0.00

v/c Ratio 1.07 0.90 0.09 0.79 0.34 0.23 0.85 1.02 0.22 0.95 0.65 0.01

Uniform Delay, d1 58.5 50.7 40.0 61.1 48.7 47.6 60.6 41.0 26.4 63.7 35.5 26.8

Progression Factor 0.99 1.05 1.58 1.00 1.00 1.00 0.82 1.62 3.28 0.83 1.31 2.20

Incremental Delay, d2 58.6 20.6 0.0 20.7 0.1 0.2 14.4 22.3 0.4 51.5 2.1 0.0

Delay (s) 116.6 74.0 63.4 81.8 48.8 47.8 64.1 88.8 87.1 104.6 48.6 59.0

Level of Service F E E F D D E F F F D E

Approach Delay (s) 94.9 57.2 86.3 56.5

Approach LOS F E F E

Intersection Summary

HCM Average Control Delay 78.3 HCM Level of Service E

HCM Volume to Capacity ratio 0.98

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 93.7% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

45: N 145th St & SR 99 4/5/2016

Point Wells 5:00 pm 3/19/2014 2014 Existing PM Synchro 7 -  Report

David Evans and Associates, Inc. Page 47

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 172 399 76 208 520 221 62 1322 262 178 833 91

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.96 1.00 1.00 0.92 1.00 1.00 0.93

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3425 1787 3574 1527 1770 3539 1457 1770 3539 1474

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3425 1787 3574 1527 1770 3539 1457 1770 3539 1474

Peak-hour factor, PHF 0.96 0.96 0.96 0.93 0.93 0.93 0.95 0.95 0.95 0.87 0.87 0.87

Adj. Flow (vph) 179 416 79 224 559 238 65 1392 276 205 957 105

RTOR Reduction (vph) 0 12 0 0 0 146 0 0 67 0 0 53

Lane Group Flow (vph) 179 483 0 224 559 92 65 1392 209 205 957 53

Confl. Peds. (#/hr) 24 26 26 24 29 43 43 29

Heavy Vehicles (%) 2% 2% 2% 1% 1% 1% 2% 2% 2% 2% 2% 2%

Turn Type Prot Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 15.0 24.1 18.0 27.1 27.1 7.9 58.9 58.9 19.0 70.0 70.0

Effective Green, g (s) 15.0 24.1 18.0 27.1 27.1 7.9 58.9 58.9 19.0 70.0 70.0

Actuated g/C Ratio 0.11 0.17 0.13 0.19 0.19 0.06 0.42 0.42 0.14 0.50 0.50

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 4.0 2.0 2.0 2.0 6.0 6.0 5.0 6.0 6.0

Lane Grp Cap (vph) 190 590 230 692 296 100 1489 613 240 1770 737

v/s Ratio Prot 0.10 0.14 c0.13 c0.16 0.04 c0.39 c0.12 0.27

v/s Ratio Perm 0.06 0.14 0.04

v/c Ratio 0.94 0.82 0.97 0.81 0.31 0.65 0.93 0.34 0.85 0.54 0.07

Uniform Delay, d1 62.1 55.9 60.8 54.0 48.4 64.7 38.7 27.4 59.1 24.0 18.1

Progression Factor 1.00 1.00 1.00 1.00 1.00 0.66 1.60 2.18 0.90 1.55 4.41

Incremental Delay, d2 48.6 8.7 51.8 6.5 0.2 5.5 6.9 0.7 23.8 1.0 0.2

Delay (s) 110.7 64.6 112.5 60.5 48.7 48.5 68.6 60.6 77.0 38.1 80.2

Level of Service F E F E D D E E E D F

Approach Delay (s) 76.8 69.1 66.6 47.9

Approach LOS E E E D

Intersection Summary

HCM Average Control Delay 63.6 HCM Level of Service E

HCM Volume to Capacity ratio 0.92

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 93.0% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 144 288 73 165 427 134 88 1314 140 123 806 107

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Frpb, ped/bikes 1.00 0.99 1.00 0.97 1.00 1.00 0.93 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.96 1.00 1.00 0.85 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1736 3328 1752 3284 1752 3505 1464 1770 3438

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1736 3328 1752 3284 1752 3505 1464 1770 3438

Peak-hour factor, PHF 0.88 0.88 0.88 0.86 0.86 0.86 0.93 0.93 0.93 0.91 0.91 0.91

Adj. Flow (vph) 164 327 83 192 497 156 95 1413 151 135 886 118

RTOR Reduction (vph) 0 16 0 0 21 0 0 0 66 0 7 0

Lane Group Flow (vph) 164 394 0 192 632 0 95 1413 85 135 997 0

Confl. Peds. (#/hr) 41 17 17 41 32 21 21 32

Heavy Vehicles (%) 4% 4% 4% 3% 3% 3% 3% 3% 3% 2% 2% 2%

Turn Type Prot Prot Prot Perm Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 2

Actuated Green, G (s) 16.0 26.7 18.0 28.7 12.3 66.0 66.0 13.3 67.0

Effective Green, g (s) 16.0 26.7 18.0 28.7 12.3 66.0 66.0 13.3 67.0

Actuated g/C Ratio 0.11 0.19 0.13 0.20 0.09 0.47 0.47 0.10 0.48

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 198 635 225 673 154 1652 690 168 1645

v/s Ratio Prot 0.09 0.12 c0.11 c0.19 0.05 c0.40 c0.08 0.29

v/s Ratio Perm 0.06

v/c Ratio 0.83 0.62 0.85 0.94 0.62 0.86 0.12 0.80 0.61

Uniform Delay, d1 60.7 52.0 59.7 54.8 61.6 32.8 20.8 62.1 26.8

Progression Factor 1.00 1.00 0.86 0.72 1.00 1.00 1.00 0.88 1.57

Incremental Delay, d2 23.9 1.9 22.1 18.2 7.2 5.9 0.4 19.1 1.3

Delay (s) 84.5 53.9 73.7 57.7 68.7 38.7 21.1 73.6 43.5

Level of Service F D E E E D C E D

Approach Delay (s) 62.6 61.4 38.8 47.0

Approach LOS E E D D

Intersection Summary

HCM Average Control Delay 48.8 HCM Level of Service D

HCM Volume to Capacity ratio 0.85

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 81.4% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 828 275 101 927 0 0 0 0 199 0 393

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 11 11 12 12 12 12 12 11 12

Total Lost time (s) 5.0 5.0 4.6 5.0 5.0 5.0

Lane Util. Factor 0.91 1.00 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 0.97 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 4916 1540 1728 3455 1728 1599

Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 4916 1540 1728 3455 1728 1599

Peak-hour factor, PHF 0.96 0.96 0.96 0.95 0.95 0.92 0.92 0.92 0.92 0.87 0.87 0.87

Adj. Flow (vph) 0 862 286 106 976 0 0 0 0 229 0 452

RTOR Reduction (vph) 0 0 187 0 0 0 0 0 0 0 0 384

Lane Group Flow (vph) 0 862 99 106 976 0 0 0 0 0 229 68

Confl. Peds. (#/hr) 3 3

Heavy Vehicles (%) 2% 2% 2% 1% 1% 1% 2% 2% 2% 1% 1% 1%

Turn Type Perm Prot Perm Perm

Protected Phases 2 1 6 4

Permitted Phases 2 4 4

Actuated Green, G (s) 51.8 51.8 21.4 28.0 22.5 22.5

Effective Green, g (s) 51.8 51.8 21.4 28.0 22.5 22.5

Actuated g/C Ratio 0.35 0.35 0.14 0.19 0.15 0.15

Clearance Time (s) 5.0 5.0 4.6 5.0 5.0 5.0

Vehicle Extension (s) 4.0 4.0 4.5 4.0 5.0 5.0

Lane Grp Cap (vph) 1698 532 247 645 259 240

v/s Ratio Prot c0.18 0.06 c0.28

v/s Ratio Perm 0.06 0.13 0.04

v/c Ratio 0.51 0.19 0.43 1.51 0.88 0.28

Uniform Delay, d1 39.0 34.3 58.7 61.0 62.5 56.6

Progression Factor 0.79 2.94 0.93 0.93 1.00 1.00

Incremental Delay, d2 0.9 0.7 1.0 234.8 29.6 1.4

Delay (s) 31.8 101.7 55.3 291.5 92.1 57.9

Level of Service C F E F F E

Approach Delay (s) 49.2 268.3 0.0 69.4

Approach LOS D F A E

Intersection Summary

HCM Average Control Delay 135.4 HCM Level of Service F

HCM Volume to Capacity ratio 0.91

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 54.7

Intersection Capacity Utilization 90.2% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 20 472 92 0 683 98 578 218 350 88 65 10

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 0.95 0.95 1.00 0.91 0.91 0.91 0.91

Frpb, ped/bikes 1.00 1.00 0.98 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.98 1.00 0.85 1.00 0.93 1.00 0.99

Flt Protected 1.00 1.00 1.00 0.95 0.99 0.95 0.98

Satd. Flow (prot) 3440 3539 1555 1610 3094 1610 3288

Flt Permitted 0.77 1.00 1.00 0.95 0.99 0.95 0.98

Satd. Flow (perm) 2650 3539 1555 1610 3094 1610 3288

Peak-hour factor, PHF 0.92 0.92 0.92 0.91 0.91 0.91 0.91 0.91 0.91 0.88 0.88 0.88

Adj. Flow (vph) 22 513 100 0 751 108 635 240 385 100 74 11

RTOR Reduction (vph) 0 12 0 0 0 39 0 97 0 0 5 0

Lane Group Flow (vph) 0 623 0 0 751 69 432 731 0 61 119 0

Confl. Peds. (#/hr) 2 2 2 2 2 1 1 2

Confl. Bikes (#/hr) 1

Turn Type Perm Perm Split Split

Protected Phases 4 8 2 2 6 6

Permitted Phases 4 8

Actuated Green, G (s) 37.4 37.4 37.4 73.6 73.6 17.0 17.0

Effective Green, g (s) 37.4 37.4 37.4 73.6 73.6 17.0 17.0

Actuated g/C Ratio 0.27 0.27 0.27 0.53 0.53 0.12 0.12

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 708 945 415 846 1627 196 399

v/s Ratio Prot 0.21 c0.27 0.24 c0.04 0.04

v/s Ratio Perm c0.23 0.04

v/c Ratio 0.88 0.79 0.17 0.51 0.45 0.31 0.30

Uniform Delay, d1 49.1 47.7 39.3 21.5 20.6 56.2 56.1

Progression Factor 0.83 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 10.6 4.7 0.2 2.2 0.9 4.1 1.9

Delay (s) 51.2 52.4 39.5 23.7 21.5 60.2 58.0

Level of Service D D D C C E E

Approach Delay (s) 51.2 50.8 22.3 58.7

Approach LOS D D C E

Intersection Summary

HCM Average Control Delay 39.2 HCM Level of Service D

HCM Volume to Capacity ratio 0.59

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 77.0% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 16 0 39 1 3 7 76 436 6 3 218 23

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.65 0.65 0.65 0.69 0.69 0.69 0.94 0.94 0.94 0.84 0.84 0.84

Hourly flow rate (vph) 25 0 60 1 4 10 81 464 6 4 260 27

Pedestrians 4

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 921 912 277 973 923 467 287 470

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 921 912 277 973 923 467 287 470

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 89 100 92 99 98 98 94 100

cM capacity (veh/h) 231 256 759 203 254 600 1281 1097

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 85 16 551 290

Volume Left 25 1 81 4

Volume Right 60 10 6 27

cSH 456 387 1281 1097

Volume to Capacity 0.19 0.04 0.06 0.00

Queue Length 95th (ft) 17 3 5 0

Control Delay (s) 14.7 14.7 1.8 0.1

Lane LOS B B A A

Approach Delay (s) 14.7 14.7 1.8 0.1

Approach LOS B B

Intersection Summary

Average Delay 2.6

Intersection Capacity Utilization 58.9% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 3 4 77 13 28 3 201 50 8 110 3

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.67 0.67 0.67 0.92 0.92 0.92 0.73 0.73 0.73 0.81 0.81 0.81

Hourly flow rate (vph) 1 4 6 84 14 30 4 275 68 10 136 4

Pedestrians 3 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 515 509 141 486 477 312 140 344

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 515 509 141 486 477 312 140 344

tC, single (s) 7.2 6.6 6.3 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.6 4.1 3.4 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 99 99 83 97 96 100 99

cM capacity (veh/h) 421 447 877 482 485 732 1450 1226

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 12 128 348 149

Volume Left 1 84 4 10

Volume Right 6 30 68 4

cSH 586 525 1450 1226

Volume to Capacity 0.02 0.24 0.00 0.01

Queue Length 95th (ft) 2 24 0 1

Control Delay (s) 11.3 14.1 0.1 0.6

Lane LOS B B A A

Approach Delay (s) 11.3 14.1 0.1 0.6

Approach LOS B B

Intersection Summary

Average Delay 3.2

Intersection Capacity Utilization 34.5% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 8 67 23 33 92 59 42 342 64 12 127 11

Peak Hour Factor 0.82 0.82 0.82 0.82 0.82 0.82 0.92 0.92 0.92 0.96 0.96 0.96

Hourly flow rate (vph) 10 82 28 40 112 72 46 372 70 12 132 11

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 120 224 487 156

Volume Left (vph) 10 40 46 13

Volume Right (vph) 28 72 70 11

Hadj (s) -0.09 -0.16 -0.07 -0.03

Departure Headway (s) 6.0 5.7 5.1 5.7

Degree Utilization, x 0.20 0.36 0.69 0.25

Capacity (veh/h) 516 567 675 561

Control Delay (s) 10.5 11.8 18.9 10.5

Approach Delay (s) 10.5 11.8 18.9 10.5

Approach LOS B B C B

Intersection Summary

Delay 15.0

HCM Level of Service B

Intersection Capacity Utilization 56.8% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 64 120 25 151 136 124 32 1265 166 79 922 43

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 1.00 0.96 1.00 1.00 0.91

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.93 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1781 1759 1692 1593 1752 3388 1510 1752 3388 1434

Flt Permitted 0.32 1.00 0.39 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 605 1759 687 1593 1752 3388 1510 1752 3388 1434

Peak-hour factor, PHF 0.88 0.88 0.88 0.92 0.92 0.92 0.93 0.93 0.93 0.87 0.87 0.87

Adj. Flow (vph) 73 136 28 164 148 135 34 1360 178 91 1060 49

RTOR Reduction (vph) 0 6 0 0 24 0 0 0 82 0 0 20

Lane Group Flow (vph) 73 158 0 164 259 0 34 1360 96 91 1060 29

Confl. Peds. (#/hr) 14 20 19 6 19 6 6 19

Heavy Vehicles (%) 1% 1% 1% 6% 6% 6% 3% 3% 3% 3% 3% 3%

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 28.3 23.5 38.5 28.7 3.6 75.2 75.2 11.3 82.9 82.9

Effective Green, g (s) 28.3 23.5 38.5 28.7 3.6 75.2 75.2 11.3 82.9 82.9

Actuated g/C Ratio 0.20 0.17 0.28 0.20 0.03 0.54 0.54 0.08 0.59 0.59

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 3.5 3.0 3.5 2.0 4.0 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 163 295 261 327 45 1820 811 141 2006 849

v/s Ratio Prot 0.02 0.09 c0.04 c0.16 0.02 c0.40 c0.05 0.31

v/s Ratio Perm 0.08 0.13 0.06 0.02

v/c Ratio 0.45 0.54 0.63 0.79 0.76 0.75 0.12 0.65 0.53 0.03

Uniform Delay, d1 46.9 53.3 42.1 52.8 67.8 25.1 16.0 62.4 16.9 11.9

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.94 0.77 0.83

Incremental Delay, d2 0.7 2.1 4.7 12.7 46.8 2.9 0.3 9.4 0.9 0.1

Delay (s) 47.6 55.4 46.8 65.5 114.6 27.9 16.3 67.9 13.9 9.9

Level of Service D E D E F C B E B A

Approach Delay (s) 53.0 58.7 28.5 17.8

Approach LOS D E C B

Intersection Summary

HCM Average Control Delay 30.4 HCM Level of Service C

HCM Volume to Capacity ratio 0.73

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 79.9% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 2 1 0 53 3 55 1 451 48 16 220 1

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.38 0.38 0.38 0.87 0.87 0.87 0.93 0.93 0.93 0.93 0.93 0.93

Hourly flow rate (vph) 5 3 0 61 3 63 1 485 52 17 237 1

Pedestrians 4 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 851 814 237 790 789 517 238 541

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 851 814 237 790 789 517 238 541

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 98 99 100 80 99 89 100 98

cM capacity (veh/h) 244 308 807 303 318 560 1329 1035

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 8 128 538 255

Volume Left 5 61 1 17

Volume Right 0 63 52 1

cSH 262 392 1329 1035

Volume to Capacity 0.03 0.33 0.00 0.02

Queue Length 95th (ft) 2 35 0 1

Control Delay (s) 19.2 18.5 0.0 0.7

Lane LOS C C A A

Approach Delay (s) 19.2 18.5 0.0 0.7

Approach LOS C C

Intersection Summary

Average Delay 2.9

Intersection Capacity Utilization 41.0% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 22 38 10 38 66 36 14 198 23 9 149 34

Peak Hour Factor 0.70 0.70 0.70 0.80 0.80 0.80 0.85 0.85 0.85 0.73 0.73 0.73

Hourly flow rate (vph) 31 54 14 48 82 45 16 233 27 12 204 47

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 100 175 276 263

Volume Left (vph) 31 48 16 12

Volume Right (vph) 14 45 27 47

Hadj (s) -0.02 -0.09 -0.03 -0.08

Departure Headway (s) 5.6 5.4 5.0 5.0

Degree Utilization, x 0.15 0.26 0.39 0.37

Capacity (veh/h) 568 607 677 676

Control Delay (s) 9.6 10.2 11.1 10.8

Approach Delay (s) 9.6 10.2 11.1 10.8

Approach LOS A B B B

Intersection Summary

Delay 10.7

HCM Level of Service B

Intersection Capacity Utilization 33.5% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 64 35 70 11 73 44 86 338 15 12 140 38

Peak Hour Factor 0.91 0.91 0.91 0.80 0.80 0.80 0.78 0.78 0.78 0.91 0.91 0.91

Hourly flow rate (vph) 70 38 77 14 91 55 110 433 19 13 154 42

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 186 160 563 209

Volume Left (vph) 70 14 110 13

Volume Right (vph) 77 55 19 42

Hadj (s) -0.16 -0.19 0.02 -0.11

Departure Headway (s) 6.3 6.3 5.4 5.9

Degree Utilization, x 0.33 0.28 0.85 0.34

Capacity (veh/h) 523 517 650 562

Control Delay (s) 12.3 11.8 31.3 11.9

Approach Delay (s) 12.3 11.8 31.3 11.9

Approach LOS B B D B

Intersection Summary

Delay 21.8

HCM Level of Service C

Intersection Capacity Utilization 60.8% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 45 24 7 30 25 37 11 1431 26 30 940 17

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 12 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 1.00 0.94 1.00 1.00 0.92

Flpb, ped/bikes 0.99 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.91 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1641 1619 1766 1690 1770 3421 1494 1752 3388 1447

Flt Permitted 0.68 1.00 0.72 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1177 1619 1343 1690 1770 3421 1494 1752 3388 1447

Peak-hour factor, PHF 0.58 0.58 0.58 0.82 0.82 0.82 0.92 0.92 0.92 0.88 0.88 0.88

Adj. Flow (vph) 78 41 12 37 30 45 12 1555 28 34 1068 19

RTOR Reduction (vph) 0 9 0 0 41 0 0 0 4 0 0 3

Lane Group Flow (vph) 78 44 0 37 34 0 12 1555 24 34 1068 16

Confl. Peds. (#/hr) 7 8 8 7 15 9 9 15

Heavy Vehicles (%) 9% 9% 9% 1% 1% 1% 2% 2% 2% 3% 3% 3%

Turn Type Perm Perm Prot Perm Prot Perm

Protected Phases 4 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 13.3 13.3 13.3 13.3 2.7 106.6 106.6 5.1 109.0 109.0

Effective Green, g (s) 13.3 13.3 13.3 13.3 2.7 106.6 106.6 5.1 109.0 109.0

Actuated g/C Ratio 0.10 0.10 0.10 0.10 0.02 0.76 0.76 0.04 0.78 0.78

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 4.0 4.0 2.0 4.0 4.0

Lane Grp Cap (vph) 112 154 128 161 34 2605 1138 64 2638 1127

v/s Ratio Prot 0.03 0.02 0.01 c0.45 c0.02 0.32

v/s Ratio Perm c0.07 0.03 0.02 0.01

v/c Ratio 0.70 0.29 0.29 0.21 0.35 0.60 0.02 0.53 0.40 0.01

Uniform Delay, d1 61.4 58.9 59.0 58.5 67.8 7.3 4.1 66.3 5.0 3.5

Progression Factor 1.00 1.00 1.00 1.00 0.85 0.47 0.55 1.00 1.00 1.00

Incremental Delay, d2 14.1 0.4 0.5 0.2 1.1 0.5 0.0 4.2 0.5 0.0

Delay (s) 75.5 59.3 59.4 58.8 58.6 3.9 2.2 70.5 5.5 3.5

Level of Service E E E E E A A E A A

Approach Delay (s) 68.9 59.0 4.3 7.4

Approach LOS E E A A

Intersection Summary

HCM Average Control Delay 10.4 HCM Level of Service B

HCM Volume to Capacity ratio 0.61

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 60.2% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 79 389 79 69 340 108 147 402 105 110 179 58

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 10 10 11 10 10 11 12 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 0.99 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.96 1.00 0.97 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1728 1670 1728 1672 1700 1789 1662 1720

Flt Permitted 0.19 1.00 0.16 1.00 0.45 1.00 0.15 1.00

Satd. Flow (perm) 343 1670 285 1672 814 1789 256 1720

Peak-hour factor, PHF 0.89 0.89 0.89 0.92 0.92 0.92 0.95 0.95 0.95 0.92 0.92 0.92

Adj. Flow (vph) 89 437 89 75 370 117 155 423 111 120 195 63

RTOR Reduction (vph) 0 5 0 0 9 0 0 7 0 0 9 0

Lane Group Flow (vph) 89 521 0 75 478 0 155 527 0 120 249 0

Confl. Peds. (#/hr) 10 8 8 10 8 7 7 8

Confl. Bikes (#/hr) 2 2 5

Heavy Vehicles (%) 1% 1% 1% 1% 1% 1% 2% 2% 2% 5% 5% 5%

Bus Blockages (#/hr) 0 4 0 0 0 0 0 0 0 0 0 0

Turn Type pm+pt pm+pt pm+pt pm+pt

Protected Phases 5 2 1 6 7 4 3 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 42.9 36.2 41.7 35.6 46.4 35.9 43.4 34.4

Effective Green, g (s) 42.9 36.2 41.7 35.6 46.4 35.9 43.4 34.4

Actuated g/C Ratio 0.40 0.34 0.39 0.33 0.43 0.33 0.40 0.32

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 224 564 193 555 439 599 222 552

v/s Ratio Prot c0.02 c0.31 0.02 0.29 0.03 c0.29 c0.05 0.14

v/s Ratio Perm 0.13 0.13 0.12 0.17

v/c Ratio 0.40 0.92 0.39 0.86 0.35 0.88 0.54 0.45

Uniform Delay, d1 22.9 34.2 23.8 33.5 19.4 33.6 23.5 28.9

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.4 20.6 0.5 12.6 0.2 13.4 1.4 0.2

Delay (s) 23.3 54.7 24.3 46.1 19.6 47.0 24.9 29.1

Level of Service C D C D B D C C

Approach Delay (s) 50.2 43.2 40.9 27.8

Approach LOS D D D C

Intersection Summary

HCM Average Control Delay 41.8 HCM Level of Service D

HCM Volume to Capacity ratio 0.75

Actuated Cycle Length (s) 107.2 Sum of lost time (s) 10.0

Intersection Capacity Utilization 80.0% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 0 0 0 107 1 111 0 318 217 56 218 0

Peak Hour Factor 0.25 0.25 0.25 0.94 0.94 0.94 0.91 0.91 0.91 0.88 0.88 0.88

Hourly flow rate (vph) 0 0 0 114 1 118 0 349 238 64 248 0

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 0 233 588 311

Volume Left (vph) 0 114 0 64

Volume Right (vph) 0 118 238 0

Hadj (s) 0.00 -0.19 -0.23 0.07

Departure Headway (s) 6.8 5.9 4.9 5.5

Degree Utilization, x 0.00 0.38 0.80 0.48

Capacity (veh/h) 463 560 720 623

Control Delay (s) 9.8 12.5 24.2 13.4

Approach Delay (s) 0.0 12.5 24.2 13.4

Approach LOS A B C B

Intersection Summary

Delay 18.9

HCM Level of Service C

Intersection Capacity Utilization 67.7% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 45 30 0 3 27 59 1 3 4 66 11 18

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.69 0.69 0.69 0.82 0.82 0.82 0.50 0.50 0.50 0.82 0.82 0.82

Hourly flow rate (vph) 65 43 0 4 33 72 2 6 8 80 13 22

Pedestrians 1 4 3 1

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 0 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1279

pX, platoon unblocked

vC, conflicting volume 106 46 283 290 50 266 254 71

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 106 46 283 290 50 266 254 71

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 96 100 100 99 99 87 98 98

cM capacity (veh/h) 1478 1570 621 593 1017 644 614 984

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 109 109 16 116

Volume Left 65 4 2 80

Volume Right 0 72 8 22

cSH 1478 1570 754 685

Volume to Capacity 0.04 0.00 0.02 0.17

Queue Length 95th (ft) 3 0 2 15

Control Delay (s) 4.7 0.3 9.9 11.3

Lane LOS A A A B

Approach Delay (s) 4.7 0.3 9.9 11.3

Approach LOS A B

Intersection Summary

Average Delay 5.7

Intersection Capacity Utilization 29.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBU NBL NBT NBR SBU SBL

Lane Configurations

Volume (vph) 23 5 57 24 14 19 25 34 1783 37 2 9

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 12 12 12 12 12

Total Lost time (s) 4.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 0.98 1.00 0.99 1.00 1.00 0.94 1.00

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.86 1.00 0.91 1.00 1.00 0.85 1.00

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Satd. Flow (prot) 1583 1366 1616 1494 1593 3185 1335 1608

Flt Permitted 0.72 1.00 0.51 1.00 0.95 1.00 1.00 0.95

Satd. Flow (perm) 1206 1366 864 1494 1593 3185 1335 1608

Peak-hour factor, PHF 0.79 0.79 0.79 0.65 0.65 0.65 0.92 0.95 0.95 0.95 0.92 0.94

Adj. Flow (vph) 29 6 72 37 22 29 27 36 1877 39 2 10

RTOR Reduction (vph) 0 68 0 0 27 0 0 0 0 6 0 0

Lane Group Flow (vph) 29 10 0 37 24 0 0 63 1877 33 0 12

Confl. Peds. (#/hr) 6 8 8 6 12 10 10

Heavy Vehicles (%) 2% 2% 2% 0% 0% 0% 2% 2% 2% 2% 1% 1%

Turn Type pm+pt pm+pt Prot Prot Perm Prot Prot

Protected Phases 7 4 3 8 5 5 2 1 1

Permitted Phases 4 8 2

Actuated Green, G (s) 11.4 7.2 14.2 8.6 8.8 105.4 105.4 2.8

Effective Green, g (s) 11.4 7.2 14.2 8.6 8.8 105.4 105.4 2.8

Actuated g/C Ratio 0.08 0.05 0.10 0.06 0.06 0.75 0.75 0.02

Clearance Time (s) 4.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 2.0 3.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 110 70 118 92 100 2398 1005 32

v/s Ratio Prot 0.01 0.01 c0.01 0.02 c0.04 c0.59 0.01

v/s Ratio Perm 0.01 c0.02 0.02

v/c Ratio 0.26 0.14 0.31 0.26 0.63 0.78 0.03 0.38

Uniform Delay, d1 60.2 63.4 57.9 62.7 64.0 10.4 4.4 67.7

Progression Factor 1.00 1.00 1.00 1.00 1.16 0.52 0.12 1.47

Incremental Delay, d2 1.3 0.3 1.5 0.5 4.3 1.2 0.0 2.1

Delay (s) 61.5 63.8 59.4 63.2 78.5 6.6 0.6 101.7

Level of Service E E E E E A A F

Approach Delay (s) 63.1 61.6 8.8

Approach LOS E E A

Intersection Summary

HCM Average Control Delay 11.9 HCM Level of Service B

HCM Volume to Capacity ratio 0.72

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 14.0

Intersection Capacity Utilization 74.7% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBT SBR

Lane Configurations

Volume (vph) 1230 20

Ideal Flow (vphpl) 1900 1900

Lane Width 12 12

Total Lost time (s) 5.0 5.0

Lane Util. Factor 0.95 1.00

Frpb, ped/bikes 1.00 0.93

Flpb, ped/bikes 1.00 1.00

Frt 1.00 0.85

Flt Protected 1.00 1.00

Satd. Flow (prot) 3217 1331

Flt Permitted 1.00 1.00

Satd. Flow (perm) 3217 1331

Peak-hour factor, PHF 0.94 0.94

Adj. Flow (vph) 1309 21

RTOR Reduction (vph) 0 6

Lane Group Flow (vph) 1309 15

Confl. Peds. (#/hr) 12

Heavy Vehicles (%) 1% 1%

Turn Type Perm

Protected Phases 6

Permitted Phases 6

Actuated Green, G (s) 99.4 99.4

Effective Green, g (s) 99.4 99.4

Actuated g/C Ratio 0.71 0.71

Clearance Time (s) 5.0 5.0

Vehicle Extension (s) 2.0 2.0

Lane Grp Cap (vph) 2284 945

v/s Ratio Prot 0.41

v/s Ratio Perm 0.01

v/c Ratio 0.57 0.02

Uniform Delay, d1 9.9 6.0

Progression Factor 0.77 0.20

Incremental Delay, d2 0.8 0.0

Delay (s) 8.5 1.2

Level of Service A A

Approach Delay (s) 9.2

Approach LOS A

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 38 520 20 27 472 14 76 72 61 54 25 64

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 10 11 11 12 10 10 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 1.00 1.00 0.93 1.00 0.89

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1761 3370 1695 3404 1685 1635 1787 1654

Flt Permitted 0.46 1.00 0.44 1.00 0.68 1.00 0.61 1.00

Satd. Flow (perm) 845 3370 778 3404 1201 1635 1147 1654

Peak-hour factor, PHF 0.94 0.94 0.94 0.92 0.92 0.92 0.83 0.83 0.83 0.72 0.72 0.72

Adj. Flow (vph) 40 553 21 29 513 15 92 87 73 75 35 89

RTOR Reduction (vph) 0 2 0 0 1 0 0 61 0 0 75 0

Lane Group Flow (vph) 40 572 0 29 527 0 92 99 0 75 49 0

Confl. Peds. (#/hr) 5 9 9 5 9 9

Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 0% 0% 0% 1% 1% 1%

Bus Blockages (#/hr) 0 4 0 0 0 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 6 4 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 49.1 49.1 49.1 49.1 10.9 10.9 10.9 10.9

Effective Green, g (s) 49.1 49.1 49.1 49.1 10.9 10.9 10.9 10.9

Actuated g/C Ratio 0.70 0.70 0.70 0.70 0.16 0.16 0.16 0.16

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 593 2364 546 2388 187 255 179 258

v/s Ratio Prot c0.17 0.15 0.06 0.03

v/s Ratio Perm 0.05 0.04 c0.08 0.07

v/c Ratio 0.07 0.24 0.05 0.22 0.49 0.39 0.42 0.19

Uniform Delay, d1 3.3 3.8 3.2 3.7 27.0 26.6 26.7 25.7

Progression Factor 1.00 1.00 0.81 0.86 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.2 0.2 0.1 0.2 2.0 1.0 1.6 0.4

Delay (s) 3.5 4.0 2.8 3.3 29.1 27.5 28.3 26.1

Level of Service A A A A C C C C

Approach Delay (s) 4.0 3.3 28.1 26.9

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 10.3 HCM Level of Service B

HCM Volume to Capacity ratio 0.29

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 49.8% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 10 348 14 55 394 13 78 6 95 21 0 18

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 1.00 0.97 0.99

Flpb, ped/bikes 0.97 1.00 1.00 0.99 1.00 0.99 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85 0.94

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.96 1.00 0.97

Satd. Flow (prot) 1720 1801 1531 1756 1788 1737 1572 1711

Flt Permitted 0.50 1.00 1.00 0.52 1.00 0.70 1.00 0.79

Satd. Flow (perm) 914 1801 1531 963 1788 1279 1572 1385

Peak-hour factor, PHF 0.88 0.88 0.88 0.97 0.97 0.97 0.74 0.74 0.74 0.75 0.75 0.75

Adj. Flow (vph) 11 395 16 57 406 13 105 8 128 28 0 24

RTOR Reduction (vph) 0 0 5 0 1 0 0 0 109 0 20 0

Lane Group Flow (vph) 11 395 11 57 418 0 0 113 19 0 32 0

Confl. Peds. (#/hr) 24 6 6 24 9 3 3 9

Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 0% 0% 0% 0% 0% 0%

Turn Type Perm Perm Perm Perm Perm Perm

Protected Phases 2 6 4 8

Permitted Phases 2 2 6 4 4 8

Actuated Green, G (s) 49.6 49.6 49.6 49.6 49.6 10.4 10.4 10.4

Effective Green, g (s) 49.6 49.6 49.6 49.6 49.6 10.4 10.4 10.4

Actuated g/C Ratio 0.71 0.71 0.71 0.71 0.71 0.15 0.15 0.15

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 648 1276 1085 682 1267 190 234 206

v/s Ratio Prot 0.22 c0.23

v/s Ratio Perm 0.01 0.01 0.06 c0.09 0.01 0.02

v/c Ratio 0.02 0.31 0.01 0.08 0.33 0.59 0.08 0.15

Uniform Delay, d1 3.0 3.8 3.0 3.2 3.9 27.8 25.7 26.0

Progression Factor 0.64 0.70 0.77 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.6 0.0 0.2 0.7 3.3 0.1 0.1

Delay (s) 2.0 3.2 2.3 3.4 4.6 31.1 25.7 26.1

Level of Service A A A A A C C C

Approach Delay (s) 3.2 4.4 28.3 26.1

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 9.8 HCM Level of Service A

HCM Volume to Capacity ratio 0.38

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 48.7% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 61 664 30 22 769 83 44 33 29 73 11 80

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.5 4.5

Lane Util. Factor 1.00 0.95 1.00 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 0.98 1.00 0.96

Flpb, ped/bikes 1.00 1.00 0.99 1.00 0.97 1.00 0.98 1.00

Frt 1.00 0.99 1.00 0.99 1.00 0.93 1.00 0.87

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1589 3050 1583 4337 1541 1484 1576 1358

Flt Permitted 0.28 1.00 0.36 1.00 0.69 1.00 0.71 1.00

Satd. Flow (perm) 469 3050 603 4337 1112 1484 1179 1358

Peak-hour factor, PHF 0.93 0.93 0.93 0.94 0.94 0.94 0.88 0.88 0.88 0.82 0.82 0.82

Adj. Flow (vph) 66 714 32 23 818 88 50 38 33 89 13 98

RTOR Reduction (vph) 0 2 0 0 10 0 0 29 0 0 84 0

Lane Group Flow (vph) 66 744 0 23 896 0 50 42 0 89 27 0

Confl. Peds. (#/hr) 14 23 23 14 49 24 24 49

Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 2% 2% 1% 1% 1%

Turn Type pm+pt pm+pt Perm Perm

Protected Phases 5 2 1 6 4 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 47.5 43.3 44.1 41.6 9.2 9.2 9.7 9.7

Effective Green, g (s) 47.5 43.3 44.1 41.6 9.2 9.2 9.7 9.7

Actuated g/C Ratio 0.68 0.62 0.63 0.59 0.13 0.13 0.14 0.14

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.5 4.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 385 1887 415 2577 146 195 163 188

v/s Ratio Prot c0.01 c0.24 0.00 0.21 0.03 0.02

v/s Ratio Perm 0.11 0.03 0.04 c0.08

v/c Ratio 0.17 0.39 0.06 0.35 0.34 0.22 0.55 0.14

Uniform Delay, d1 3.9 6.7 4.9 7.3 27.6 27.2 28.1 26.5

Progression Factor 0.87 0.89 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.2 0.6 0.1 0.4 1.4 0.6 3.7 0.3

Delay (s) 3.5 6.5 4.9 7.6 29.1 27.7 31.8 26.8

Level of Service A A A A C C C C

Approach Delay (s) 6.3 7.6 28.3 29.0

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 10.4 HCM Level of Service B

HCM Volume to Capacity ratio 0.38

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 9.5

Intersection Capacity Utilization 58.1% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 0 0 0 20 30 0

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.58 0.69 0.92

Hourly flow rate (vph) 0 0 0 34 43 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 78 43 43

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 78 43 43

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 100 100

cM capacity (veh/h) 930 1033 1578

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 0 34 43

Volume Left 0 0 0

Volume Right 0 0 0

cSH 1700 1578 1700

Volume to Capacity 0.00 0.00 0.03

Queue Length 95th (ft) 0 0 0

Control Delay (s) 0.0 0.0 0.0

Lane LOS A

Approach Delay (s) 0.0 0.0 0.0

Approach LOS A

Intersection Summary

Average Delay 0.0

Intersection Capacity Utilization 6.7% ICU Level of Service A

Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 22 31 7 6 24 8

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 24 34 8 7 26 9

Pedestrians 2 5 2

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 79 15 16

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 79 15 16

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 97 97 98

cM capacity (veh/h) 904 1061 1599

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 58 14 35

Volume Left 24 0 26

Volume Right 34 7 0

cSH 990 1700 1599

Volume to Capacity 0.06 0.01 0.02

Queue Length 95th (ft) 5 0 1

Control Delay (s) 8.9 0.0 5.5

Lane LOS A A

Approach Delay (s) 8.9 0.0 5.5

Approach LOS A

Intersection Summary

Average Delay 6.6

Intersection Capacity Utilization 19.1% ICU Level of Service A

Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 15 3 5 14 15 8

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 16 3 5 15 16 9

Pedestrians 1 1 1

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 56 15 22

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 56 15 22

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 98 100 99

cM capacity (veh/h) 940 1063 1593

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 20 21 25

Volume Left 16 0 16

Volume Right 3 15 0

cSH 958 1700 1593

Volume to Capacity 0.02 0.01 0.01

Queue Length 95th (ft) 2 0 1

Control Delay (s) 8.8 0.0 4.8

Lane LOS A A

Approach Delay (s) 8.8 0.0 4.8

Approach LOS A

Intersection Summary

Average Delay 4.5

Intersection Capacity Utilization 18.2% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 36 0 19 47 11 0 3 24 7 3 1

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 39 0 21 51 12 0 3 26 8 3 1

Pedestrians 1 1 4

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 67 40 137 151 41 172 145 61

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 67 40 137 151 41 172 145 61

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 99 100 100 97 99 100 100

cM capacity (veh/h) 1529 1568 818 728 1028 754 733 1001

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total 40 21 63 29 12

Volume Left 1 21 0 0 8

Volume Right 0 0 12 26 1

cSH 1529 1568 1700 983 765

Volume to Capacity 0.00 0.01 0.04 0.03 0.02

Queue Length 95th (ft) 0 1 0 2 1

Control Delay (s) 0.2 7.3 0.0 8.8 9.8

Lane LOS A A A A

Approach Delay (s) 0.2 1.8 8.8 9.8

Approach LOS A A

Intersection Summary

Average Delay 3.2

Intersection Capacity Utilization 21.6% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 3 93 1 85 162 200 2 12 71 140 20 4

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 3 101 1 92 176 217 2 13 77 152 22 4

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 54 52 180 305 92 178

Volume Left (vph) 3 0 92 0 2 152

Volume Right (vph) 0 1 0 217 77 4

Hadj (s) 0.06 0.02 0.29 -0.46 -0.46 0.19

Departure Headway (s) 5.9 5.9 5.7 4.9 5.1 5.6

Degree Utilization, x 0.09 0.08 0.29 0.42 0.13 0.28

Capacity (veh/h) 564 571 607 704 644 603

Control Delay (s) 8.3 8.2 9.8 10.3 8.8 10.7

Approach Delay (s) 8.2 10.1 8.8 10.7

Approach LOS A B A B

Intersection Summary

Delay 9.8

HCM Level of Service A

Intersection Capacity Utilization 39.9% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 17 316 0 0 432 80 0 0 0 64 0 26

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 18 343 0 0 470 87 0 0 0 70 0 28

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 471 343 643 851 172 723 894 279

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 471 343 643 851 172 723 894 279

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 98 100 100 100 100 78 100 96

cM capacity (veh/h) 1087 1212 339 290 842 309 274 717

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 190 172 235 322 0 98

Volume Left 18 0 0 0 0 70

Volume Right 0 0 0 87 0 28

cSH 1087 1700 1212 1700 1700 370

Volume to Capacity 0.02 0.10 0.00 0.19 0.00 0.26

Queue Length 95th (ft) 1 0 0 0 0 26

Control Delay (s) 1.0 0.0 0.0 0.0 0.0 18.2

Lane LOS A A C

Approach Delay (s) 0.5 0.0 0.0 18.2

Approach LOS A C

Intersection Summary

Average Delay 1.9

Intersection Capacity Utilization 33.2% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

6: N Richmond Beach Rd & 15th Drwy 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 43 Synchro 7 -  Report

David Evans and Associates, Inc. Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 2 343 33 23 475 5 46 1 28 4 0 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 373 36 25 516 5 50 1 30 4 0 1

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 189 222 283 264 82 5

Volume Left (vph) 2 0 25 0 50 4

Volume Right (vph) 0 36 0 5 30 1

Hadj (s) 0.04 -0.08 0.08 0.02 -0.07 0.07

Departure Headway (s) 5.4 5.2 5.2 5.2 5.7 6.1

Degree Utilization, x 0.28 0.32 0.41 0.38 0.13 0.01

Capacity (veh/h) 654 667 668 677 573 523

Control Delay (s) 9.2 9.5 10.7 10.1 9.6 9.1

Approach Delay (s) 9.4 10.4 9.6 9.1

Approach LOS A B A A

Intersection Summary

Delay 9.9

HCM Level of Service A

Intersection Capacity Utilization 39.5% ICU Level of Service A

Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 1 62 541 7 43 378

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 67 588 8 47 411

Pedestrians 2 1

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1289

pX, platoon unblocked

vC, conflicting volume 893 301 598

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 893 301 598

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 90 95

cM capacity (veh/h) 267 694 973

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2

Volume Total 68 392 204 184 274

Volume Left 1 0 0 47 0

Volume Right 67 0 8 0 0

cSH 676 1700 1700 973 1700

Volume to Capacity 0.10 0.23 0.12 0.05 0.16

Queue Length 95th (ft) 8 0 0 4 0

Control Delay (s) 10.9 0.0 0.0 2.6 0.0

Lane LOS B A

Approach Delay (s) 10.9 0.0 1.0

Approach LOS B

Intersection Summary

Average Delay 1.1

Intersection Capacity Utilization 41.2% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

8: N Richmond Beach Rd & 8th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 43 Synchro 7 -  Report
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Movement EBL EBT EBR EBR2 WBL2 WBL WBT WBR NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 29 283 22 1 29 53 430 206 6 85 176 19

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 12 12 12 11 11 10 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.95 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1701 3487 1711 3095 1711 1771

Flt Permitted 0.39 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 696 3487 1711 3095 1711 1771

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 32 308 24 1 32 58 467 224 7 92 191 21

RTOR Reduction (vph) 0 0 0 0 0 0 34 0 0 0 3 0

Lane Group Flow (vph) 32 333 0 0 0 90 657 0 0 99 209 0

Confl. Peds. (#/hr) 4 6 2 6 2 2 2

Confl. Bikes (#/hr) 3 2

Bus Blockages (#/hr) 0 0 0 0 0 0 4 0 0 0 0 0

Turn Type Perm Prot Prot Split Split

Protected Phases 2 1 1 6 4 4 4

Permitted Phases 2

Actuated Green, G (s) 51.4 51.4 11.2 67.6 20.1 20.1

Effective Green, g (s) 51.4 51.4 11.2 67.6 20.1 20.1

Actuated g/C Ratio 0.40 0.40 0.09 0.52 0.15 0.15

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.5 2.0 2.0 2.5 2.5

Lane Grp Cap (vph) 275 1379 147 1609 265 274

v/s Ratio Prot 0.10 c0.05 c0.21 0.06 c0.12

v/s Ratio Perm 0.05

v/c Ratio 0.12 0.24 0.61 0.41 0.37 0.76

Uniform Delay, d1 24.9 26.3 57.3 19.0 49.3 52.7

Progression Factor 1.00 1.00 1.11 0.67 1.00 1.00

Incremental Delay, d2 0.9 0.4 4.8 0.7 0.6 11.3

Delay (s) 25.8 26.7 68.5 13.4 49.9 64.0

Level of Service C C E B D E

Approach Delay (s) 26.6 19.7 59.5

Approach LOS C B E

Intersection Summary

HCM Average Control Delay 35.5 HCM Level of Service D

HCM Volume to Capacity ratio 0.54

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 65.1% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

8: N Richmond Beach Rd & 8th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 43 Synchro 7 -  Report
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Movement SBL SBT SBR SBR2 NEL2 NEL NER NER2

Lane Configurations

Volume (vph) 97 72 19 31 2 25 21 9

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 0.95

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 0.94 0.93

Flt Protected 0.95 1.00 0.98

Satd. Flow (prot) 1711 1651 1602

Flt Permitted 0.95 1.00 0.98

Satd. Flow (perm) 1711 1651 1602

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 105 78 21 34 2 27 23 10

RTOR Reduction (vph) 0 10 0 0 0 0 0 0

Lane Group Flow (vph) 105 123 0 0 0 62 0 0

Confl. Peds. (#/hr) 4 2 2 2 4 4 6

Confl. Bikes (#/hr) 3 3

Bus Blockages (#/hr) 0 2 0 0 0 0 0 0

Turn Type Split Split

Protected Phases 7 7 3 3

Permitted Phases

Actuated Green, G (s) 14.0 14.0 8.3

Effective Green, g (s) 14.0 14.0 8.3

Actuated g/C Ratio 0.11 0.11 0.06

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0

Lane Grp Cap (vph) 184 178 102

v/s Ratio Prot 0.06 c0.07 c0.04

v/s Ratio Perm

v/c Ratio 0.57 0.69 0.61

Uniform Delay, d1 55.1 55.9 59.3

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 2.6 9.0 6.8

Delay (s) 57.8 64.9 66.1

Level of Service E E E

Approach Delay (s) 61.8 66.1

Approach LOS E E

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 33 427 23 31 754 151 12 37 26 63 30 48

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 11 11 10 10 11 10 10 10

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00

Frt 0.99 0.98 1.00 0.94 1.00 0.91

Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 3353 3286 1639 1620 1644 1559

Flt Permitted 0.86 0.93 0.70 1.00 0.71 1.00

Satd. Flow (perm) 2877 3050 1211 1620 1234 1559

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 36 464 25 34 820 164 13 40 28 68 33 52

RTOR Reduction (vph) 0 4 0 0 17 0 0 24 0 0 0 0

Lane Group Flow (vph) 0 521 0 0 1001 0 13 44 0 68 85 0

Confl. Peds. (#/hr) 8 2 2 8 7 4 4 7

Confl. Bikes (#/hr) 2

Bus Blockages (#/hr) 0 4 0 0 4 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 46.4 46.4 8.6 8.6 8.6 8.6

Effective Green, g (s) 46.4 46.4 8.6 8.6 8.6 8.6

Actuated g/C Ratio 0.71 0.71 0.13 0.13 0.13 0.13

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 2054 2177 160 214 163 206

v/s Ratio Prot 0.03 0.05

v/s Ratio Perm 0.18 c0.33 0.01 c0.06

v/c Ratio 0.25 0.46 0.08 0.20 0.42 0.41

Uniform Delay, d1 3.3 4.0 24.7 25.1 25.9 25.9

Progression Factor 1.16 0.93 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.3 0.7 0.2 0.5 1.7 1.3

Delay (s) 4.1 4.3 25.0 25.6 27.6 27.2

Level of Service A A C C C C

Approach Delay (s) 4.1 4.3 25.5 27.4

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 7.2 HCM Level of Service A

HCM Volume to Capacity ratio 0.45

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 63.5% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 376 141 97 643 308 91

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 11 11 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 1.00 0.95 0.97

Frpb, ped/bikes 0.99 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.96 1.00 1.00 0.97

Flt Protected 1.00 0.95 1.00 0.96

Satd. Flow (prot) 3252 1770 3421 3340

Flt Permitted 1.00 0.95 1.00 0.96

Satd. Flow (perm) 3252 1770 3421 3340

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 409 153 105 699 335 99

RTOR Reduction (vph) 46 0 0 0 52 0

Lane Group Flow (vph) 516 0 105 699 382 0

Confl. Peds. (#/hr) 6 6

Confl. Bikes (#/hr) 1 3

Turn Type Prot

Protected Phases 2 1 6 4

Permitted Phases

Actuated Green, G (s) 31.1 7.2 43.3 11.7

Effective Green, g (s) 31.1 7.2 43.3 11.7

Actuated g/C Ratio 0.48 0.11 0.67 0.18

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1556 196 2279 601

v/s Ratio Prot c0.16 c0.06 0.20 c0.11

v/s Ratio Perm

v/c Ratio 0.33 0.54 0.31 0.64

Uniform Delay, d1 10.5 27.3 4.6 24.7

Progression Factor 0.64 1.05 1.14 1.00

Incremental Delay, d2 0.6 1.3 0.3 1.6

Delay (s) 7.3 29.9 5.5 26.3

Level of Service A C A C

Approach Delay (s) 7.3 8.7 26.3

Approach LOS A A C

Intersection Summary

HCM Average Control Delay 12.5 HCM Level of Service B

HCM Volume to Capacity ratio 0.43

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 44.6% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 43 390 48 18 486 39 211 226 40 75 99 35

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 12 11 11 11 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.99 1.00 0.98 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1711 3352 1770 3349 1711 1757 1711 1730

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1711 3352 1770 3349 1711 1757 1711 1730

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 47 424 52 20 528 42 229 246 43 82 108 38

RTOR Reduction (vph) 0 5 0 0 3 0 0 6 0 0 0 0

Lane Group Flow (vph) 47 471 0 20 567 0 229 283 0 82 146 0

Confl. Peds. (#/hr) 2 4 4 2 1 1

Confl. Bikes (#/hr) 3 1

Bus Blockages (#/hr) 0 0 0 0 4 0 0 0 0 0 0 0

Turn Type Prot Prot Split Split

Protected Phases 1 6 5 2 3 3 4 4

Permitted Phases

Actuated Green, G (s) 7.3 66.0 3.0 61.7 25.4 25.4 15.6 15.6

Effective Green, g (s) 7.3 66.0 3.0 61.7 25.4 25.4 15.6 15.6

Actuated g/C Ratio 0.06 0.51 0.02 0.47 0.20 0.20 0.12 0.12

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.0 2.5 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 96 1702 41 1589 334 343 205 208

v/s Ratio Prot c0.03 c0.14 0.01 c0.17 0.13 c0.16 0.05 c0.08

v/s Ratio Perm

v/c Ratio 0.49 0.28 0.49 0.36 0.69 0.83 0.40 0.70

Uniform Delay, d1 59.5 18.3 62.7 21.6 48.6 50.2 52.9 55.0

Progression Factor 0.80 1.00 1.00 0.96 0.66 0.67 1.00 1.00

Incremental Delay, d2 2.7 0.4 6.4 0.6 4.5 13.9 0.5 8.4

Delay (s) 50.4 18.7 69.1 21.4 36.7 47.5 53.3 63.4

Level of Service D B E C D D D E

Approach Delay (s) 21.6 23.0 42.7 59.8

Approach LOS C C D E

Intersection Summary

HCM Average Control Delay 32.6 HCM Level of Service C

HCM Volume to Capacity ratio 0.54

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 25.0

Intersection Capacity Utilization 54.6% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 11 2 0 72 4 15 1 379 72 17 170 2

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 12 2 0 78 4 16 1 412 78 18 185 2

Pedestrians 2 1 1 1

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 0 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 698 718 189 679 680 453 189 491

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 698 718 189 679 680 453 189 491

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 96 99 100 78 99 97 100 98

cM capacity (veh/h) 336 347 851 357 365 606 1383 1071

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 14 99 491 205

Volume Left 12 78 1 18

Volume Right 0 16 78 2

cSH 338 384 1383 1071

Volume to Capacity 0.04 0.26 0.00 0.02

Queue Length 95th (ft) 3 25 0 1

Control Delay (s) 16.1 17.6 0.0 0.9

Lane LOS C C A A

Approach Delay (s) 16.1 17.6 0.0 0.9

Approach LOS C C

Intersection Summary

Average Delay 2.7

Intersection Capacity Utilization 36.8% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 5 63 104 449 337 7

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 5 68 113 488 366 8

Pedestrians 2 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1088 372 376

vC1, stage 1 conf vol 372

vC2, stage 2 conf vol 716

vCu, unblocked vol 1088 372 376

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s) 5.4

tF (s) 3.5 3.3 2.2

p0 queue free % 99 90 90

cM capacity (veh/h) 399 673 1181

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 74 601 374

Volume Left 5 113 0

Volume Right 68 0 8

cSH 640 1181 1700

Volume to Capacity 0.12 0.10 0.22

Queue Length 95th (ft) 10 8 0

Control Delay (s) 11.4 2.5 0.0

Lane LOS B A

Approach Delay (s) 11.4 2.5 0.0

Approach LOS B

Intersection Summary

Average Delay 2.2

Intersection Capacity Utilization 61.7% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 2 326 69 54 371 37 159 16 33 14 3 6

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 354 75 59 403 40 173 17 36 15 3 7

Pedestrians 1 1 2

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 445 430 926 960 394 947 977 425

vC1, stage 1 conf vol 397 397 543 543

vC2, stage 2 conf vol 529 563 404 435

vCu, unblocked vol 445 430 926 960 394 947 977 425

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s) 6.1 5.5 6.1 5.5

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 95 60 96 95 96 99 99

cM capacity (veh/h) 1113 1128 430 420 654 396 406 628

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 2 429 59 443 226 25

Volume Left 2 0 59 0 173 15

Volume Right 0 75 0 40 36 7

cSH 1113 1700 1128 1700 454 440

Volume to Capacity 0.00 0.25 0.05 0.26 0.50 0.06

Queue Length 95th (ft) 0 0 4 0 68 5

Control Delay (s) 8.2 0.0 8.4 0.0 20.6 13.7

Lane LOS A A C B

Approach Delay (s) 0.0 1.0 20.6 13.7

Approach LOS C B

Intersection Summary

Average Delay 4.6

Intersection Capacity Utilization 50.4% ICU Level of Service A

Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 361 48 125 477 116 309

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 392 52 136 518 126 336

Pedestrians 2 6

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 1

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 1257

pX, platoon unblocked 0.86

vC, conflicting volume 451 1217 424

vC1, stage 1 conf vol 424

vC2, stage 2 conf vol 792

vCu, unblocked vol 451 1172 424

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s) 5.4

tF (s) 2.2 3.5 3.3

p0 queue free % 88 64 46

cM capacity (veh/h) 1104 345 627

Direction, Lane # EB 1 WB 1 WB 2 NB 1

Volume Total 445 136 518 462

Volume Left 0 136 0 126

Volume Right 52 0 0 336

cSH 1700 1104 1700 513

Volume to Capacity 0.26 0.12 0.30 0.90

Queue Length 95th (ft) 0 10 0 259

Control Delay (s) 0.0 8.7 0.0 47.6

Lane LOS A E

Approach Delay (s) 0.0 1.8 47.6

Approach LOS E

Intersection Summary

Average Delay 14.8

Intersection Capacity Utilization 64.4% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 8 30 52 245 77 12

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 9 33 57 266 84 13

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 324 241 191

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 324 241 191

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 99 89 98

cM capacity (veh/h) 1235 742 850

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 41 323 97

Volume Left 9 0 84

Volume Right 0 266 13

cSH 1235 1700 755

Volume to Capacity 0.01 0.19 0.13

Queue Length 95th (ft) 1 0 11

Control Delay (s) 1.7 0.0 10.5

Lane LOS A B

Approach Delay (s) 1.7 0.0 10.5

Approach LOS B

Intersection Summary

Average Delay 2.4

Intersection Capacity Utilization 29.6% ICU Level of Service A

Analysis Period (min) 15
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17: St Luke Pl N & Dayton Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 43 Synchro 7 -  Report
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 26 37 87 336 194 19

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 28 40 95 365 211 21

Pedestrians 4

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 780 221 211

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 780 221 211

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 92 95 93

cM capacity (veh/h) 338 818 1360

Direction, Lane # EB 1 EB 2 NB 1 SB 1

Volume Total 28 40 460 232

Volume Left 28 0 95 0

Volume Right 0 40 0 21

cSH 338 818 1360 1700

Volume to Capacity 0.08 0.05 0.07 0.14

Queue Length 95th (ft) 7 4 6 0

Control Delay (s) 16.6 9.6 2.2 0.0

Lane LOS C A A

Approach Delay (s) 12.5 2.2 0.0

Approach LOS B

Intersection Summary

Average Delay 2.4

Intersection Capacity Utilization 47.2% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

18: N 175th St & Fremont Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 43 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 1 0 155 2 210 0 257 139 54 127 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 11 12 12 12 12 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 0.98 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 0.85 1.00

Flt Protected 1.00 0.95 1.00 1.00 1.00 0.99

Satd. Flow (prot) 1863 1707 1545 1863 1550 1831

Flt Permitted 1.00 0.76 1.00 1.00 1.00 0.63

Satd. Flow (perm) 1863 1361 1545 1863 1550 1167

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 1 0 168 2 228 0 279 151 59 138 1

RTOR Reduction (vph) 0 0 0 0 86 0 0 0 117 0 0 0

Lane Group Flow (vph) 0 1 0 168 144 0 0 279 34 0 198 0

Confl. Peds. (#/hr) 3 1 1 3 6 7 7 6

Confl. Bikes (#/hr) 1 1

Turn Type Perm Perm Perm Perm Perm

Protected Phases 2 2 5 5

Permitted Phases 2 2 5 5 5

Actuated Green, G (s) 40.5 40.5 40.5 14.5 14.5 14.5

Effective Green, g (s) 40.5 40.5 40.5 14.5 14.5 14.5

Actuated g/C Ratio 0.62 0.62 0.62 0.22 0.22 0.22

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1161 848 963 416 346 260

v/s Ratio Prot 0.00 0.09 0.15

v/s Ratio Perm c0.12 0.02 c0.17

v/c Ratio 0.00 0.20 0.15 0.67 0.10 0.76

Uniform Delay, d1 4.6 5.3 5.1 23.1 20.1 23.6

Progression Factor 1.00 0.28 1.03 1.00 1.00 1.27

Incremental Delay, d2 0.0 0.5 0.3 3.3 0.0 10.8

Delay (s) 4.6 2.0 5.5 26.4 20.1 40.7

Level of Service A A A C C D

Approach Delay (s) 4.6 4.0 24.2 40.7

Approach LOS A A C D

Intersection Summary

HCM Average Control Delay 19.5 HCM Level of Service B

HCM Volume to Capacity ratio 0.35

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 51.7% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 64 695 57 149 786 307 67 321 223 155 197 27

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 11 12 11 12 11 10 11 12 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 0.91 0.91

Frpb, ped/bikes 1.00 1.00 1.00 0.98 1.00 1.00 0.96 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.96 1.00 1.00 0.85 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 0.99

Satd. Flow (prot) 1770 3373 1770 3203 1711 1739 1476 1610 3199

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 0.99

Satd. Flow (perm) 1770 3373 1770 3203 1711 1739 1476 1610 3199

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 70 755 62 162 854 334 73 349 242 168 214 29

RTOR Reduction (vph) 0 4 0 0 28 0 0 0 174 0 7 0

Lane Group Flow (vph) 70 813 0 162 1160 0 73 349 68 134 270 0

Confl. Peds. (#/hr) 21 14 14 21 6 13 13 6

Turn Type Prot Prot Split Perm Split

Protected Phases 5 2 1 6 4 4 3 3

Permitted Phases 4

Actuated Green, G (s) 7.0 51.9 14.1 59.0 27.9 27.9 27.9 16.1 16.1

Effective Green, g (s) 7.0 51.9 14.1 59.0 27.9 27.9 27.9 16.1 16.1

Actuated g/C Ratio 0.05 0.40 0.11 0.45 0.21 0.21 0.21 0.12 0.12

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 95 1347 192 1454 367 373 317 199 396

v/s Ratio Prot 0.04 c0.24 0.09 c0.36 0.04 c0.20 0.08 c0.08

v/s Ratio Perm 0.05

v/c Ratio 0.74 0.60 0.84 0.80 0.20 0.94 0.21 0.67 0.68

Uniform Delay, d1 60.6 30.9 56.9 30.4 41.9 50.2 42.0 54.4 54.5

Progression Factor 0.78 0.67 0.76 0.56 1.00 1.00 1.00 0.92 0.92

Incremental Delay, d2 21.7 1.9 3.1 0.4 0.1 30.1 0.1 6.4 3.6

Delay (s) 69.2 22.8 46.4 17.4 42.0 80.2 42.1 56.6 53.5

Level of Service E C D B D F D E D

Approach Delay (s) 26.4 20.9 62.2 54.5

Approach LOS C C E D

Intersection Summary

HCM Average Control Delay 34.8 HCM Level of Service C

HCM Volume to Capacity ratio 0.78

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 79.5% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 56 29 17 13 28 11 25 451 6 7 240 20

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 61 32 18 14 30 12 27 490 7 8 261 22

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 111 57 524 290

Volume Left (vph) 61 14 27 8

Volume Right (vph) 18 12 7 22

Hadj (s) 0.04 -0.04 0.04 -0.01

Departure Headway (s) 6.1 6.1 4.9 5.1

Degree Utilization, x 0.19 0.10 0.71 0.41

Capacity (veh/h) 518 506 719 671

Control Delay (s) 10.5 9.8 18.8 11.6

Approach Delay (s) 10.5 9.8 18.8 11.6

Approach LOS B A C B

Intersection Summary

Delay 15.2

HCM Level of Service C

Intersection Capacity Utilization 53.8% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

21: N Innis Arden Wy & Greenwood Ave N 3/29/2016
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 36 203 272 272 93 23

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 39 221 296 296 101 25

Pedestrians 1 12

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1014 115 127

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1014 115 127

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 81 76 80

cM capacity (veh/h) 209 937 1458

Direction, Lane # EB 1 EB 2 NB 1 SB 1

Volume Total 39 221 591 126

Volume Left 39 0 296 0

Volume Right 0 221 0 25

cSH 209 937 1458 1700

Volume to Capacity 0.19 0.24 0.20 0.07

Queue Length 95th (ft) 17 23 19 0

Control Delay (s) 26.2 10.0 5.0 0.0

Lane LOS D B A

Approach Delay (s) 12.5 5.0 0.0

Approach LOS B

Intersection Summary

Average Delay 6.4

Intersection Capacity Utilization 46.0% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 24 36 3 20 38 166 8 353 30 152 141 16

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 26 39 3 22 41 180 9 384 33 165 153 17

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 68 63 180 425 336

Volume Left (vph) 26 22 0 9 165

Volume Right (vph) 3 0 180 33 17

Hadj (s) 0.08 0.21 -0.67 -0.01 0.10

Departure Headway (s) 6.8 6.9 6.0 5.4 5.6

Degree Utilization, x 0.13 0.12 0.30 0.64 0.53

Capacity (veh/h) 440 470 539 638 608

Control Delay (s) 10.7 9.7 10.4 17.4 14.7

Approach Delay (s) 10.7 10.2 17.4 14.7

Approach LOS B B C B

Intersection Summary

Delay 14.5

HCM Level of Service B

Intersection Capacity Utilization 58.2% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 18 161 2 22 142 62 9 439 53 53 226 14

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 11 11 11 12 11 11 12 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.99 1.00 1.00

Flpb, ped/bikes 0.99 1.00 0.97 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.95 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1756 1858 1656 1702 1767 1801 1508 1768 1783

Flt Permitted 0.50 1.00 0.61 1.00 0.60 1.00 1.00 0.45 1.00

Satd. Flow (perm) 931 1858 1060 1702 1112 1801 1508 846 1783

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 20 175 2 24 154 67 10 477 58 58 246 15

RTOR Reduction (vph) 0 1 0 0 28 0 0 0 20 0 2 0

Lane Group Flow (vph) 20 176 0 24 193 0 10 477 38 58 259 0

Confl. Peds. (#/hr) 6 22 22 6 1 2 2 1

Confl. Bikes (#/hr) 2 2

Turn Type Perm Perm Perm Perm Perm

Protected Phases 4 4 2 2

Permitted Phases 4 4 2 2 2

Actuated Green, G (s) 12.5 12.5 12.5 12.5 42.5 42.5 42.5 42.5 42.5

Effective Green, g (s) 12.5 12.5 12.5 12.5 42.5 42.5 42.5 42.5 42.5

Actuated g/C Ratio 0.19 0.19 0.19 0.19 0.65 0.65 0.65 0.65 0.65

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 179 357 204 327 727 1178 986 553 1166

v/s Ratio Prot 0.09 c0.11 c0.26 0.15

v/s Ratio Perm 0.02 0.02 0.01 0.03 0.07

v/c Ratio 0.11 0.49 0.12 0.59 0.01 0.40 0.04 0.10 0.22

Uniform Delay, d1 21.7 23.4 21.7 23.9 3.9 5.3 4.0 4.2 4.6

Progression Factor 1.00 1.00 1.11 1.26 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.4 0.1 1.6 0.0 1.0 0.1 0.4 0.4

Delay (s) 21.8 23.8 24.2 31.8 4.0 6.3 4.1 4.6 5.0

Level of Service C C C C A A A A A

Approach Delay (s) 23.6 31.1 6.0 4.9

Approach LOS C C A A

Intersection Summary

HCM Average Control Delay 13.1 HCM Level of Service B

HCM Volume to Capacity ratio 0.45

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 58.1% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 1 232 35 153 181 36 40 16 652 24 298 69

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00 1.00 0.95 0.95 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.86 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 1676 1400 1513 1586 1393 1590 1365 1354 1593 3185 1392

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.54 1.00 1.00 0.44 1.00 1.00

Satd. Flow (perm) 1593 1676 1400 1513 1586 1393 909 1365 1354 739 3185 1392

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 1 252 38 166 197 39 43 17 709 26 324 75

RTOR Reduction (vph) 0 0 16 0 0 0 0 167 174 0 0 36

Lane Group Flow (vph) 1 252 22 149 214 39 43 197 188 26 324 39

Confl. Peds. (#/hr) 5 3 3 5 1 1

Turn Type Split Perm Split Free Perm Prot Perm Perm

Protected Phases 8 8 7 7 2 2 6

Permitted Phases 8 Free 2 6 6

Actuated Green, G (s) 25.4 25.4 25.4 22.0 22.0 130.0 67.6 67.6 67.6 67.6 67.6 67.6

Effective Green, g (s) 25.4 25.4 25.4 22.0 22.0 130.0 67.6 67.6 67.6 67.6 67.6 67.6

Actuated g/C Ratio 0.20 0.20 0.20 0.17 0.17 1.00 0.52 0.52 0.52 0.52 0.52 0.52

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.5 3.5 3.5 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 311 327 274 256 268 1393 473 710 704 384 1656 724

v/s Ratio Prot 0.00 c0.15 0.10 c0.13 c0.14 0.14 0.10

v/s Ratio Perm 0.02 0.03 0.05 0.04 0.03

v/c Ratio 0.00 0.77 0.08 0.58 0.80 0.03 0.09 0.28 0.27 0.07 0.20 0.05

Uniform Delay, d1 42.1 49.5 42.7 49.8 51.9 0.0 15.7 17.5 17.4 15.5 16.7 15.4

Progression Factor 1.00 1.00 1.00 0.37 0.38 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 11.0 0.1 1.9 12.9 0.0 0.4 1.0 0.9 0.3 0.3 0.1

Delay (s) 42.1 60.5 42.9 20.5 32.8 0.0 16.1 18.5 18.3 15.9 16.9 15.5

Level of Service D E D C C A B B B B B B

Approach Delay (s) 58.2 25.1 18.3 16.6

Approach LOS E C B B

Intersection Summary

HCM Average Control Delay 25.5 HCM Level of Service C

HCM Volume to Capacity ratio 0.49

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 63.7% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 354 127 5 229 97 89 6 968 200 130 610 201

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.98 1.00 0.99 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.97 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1769 1850 1744 1863 1557 1769 3424 1770 3384

Flt Permitted 0.38 1.00 0.67 1.00 1.00 0.29 1.00 0.09 1.00

Satd. Flow (perm) 709 1850 1223 1863 1557 548 3424 176 3384

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 385 138 5 249 105 97 7 1052 217 141 663 218

RTOR Reduction (vph) 0 1 0 0 0 88 0 12 0 0 22 0

Lane Group Flow (vph) 385 142 0 249 105 9 7 1257 0 141 859 0

Confl. Peds. (#/hr) 1 11 11 1 2 12 12 2

Confl. Bikes (#/hr) 2 1 1

Turn Type pm+pt pm+pt Perm pm+pt pm+pt

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 8 2 6

Actuated Green, G (s) 43.2 21.0 30.5 12.3 12.3 65.0 64.2 78.8 74.0

Effective Green, g (s) 43.2 21.0 30.5 12.3 12.3 65.0 64.2 78.8 74.0

Actuated g/C Ratio 0.33 0.16 0.23 0.09 0.09 0.50 0.49 0.61 0.57

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 455 299 360 176 147 282 1691 237 1926

v/s Ratio Prot c0.18 0.08 0.10 0.06 0.00 c0.37 c0.05 0.25

v/s Ratio Perm c0.11 0.07 0.01 0.01 0.31

v/c Ratio 0.85 0.48 0.69 0.60 0.06 0.02 0.74 0.59 0.45

Uniform Delay, d1 37.3 49.5 44.4 56.5 53.6 16.4 26.3 19.8 16.2

Progression Factor 1.00 1.00 0.34 0.47 1.12 1.00 1.00 1.00 1.00

Incremental Delay, d2 13.5 1.2 4.5 4.3 0.1 0.0 3.0 4.0 0.8

Delay (s) 50.9 50.7 19.5 30.9 60.3 16.5 29.3 23.8 16.9

Level of Service D D B C E B C C B

Approach Delay (s) 50.8 30.9 29.2 17.9

Approach LOS D C C B

Intersection Summary

HCM Average Control Delay 29.4 HCM Level of Service C

HCM Volume to Capacity ratio 0.76

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 78.9% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 354 803 110 5 756 295 330 487 488 25 39 88

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.1 5.5 5.5 5.5 5.1 5.1 5.5 5.1 5.1 5.5

Lane Util. Factor 1.00 0.95 1.00 0.95 0.91 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.96 0.99 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 0.96 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 1.00 0.95 0.99 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3539 1522 3371 1610 3370 1583 1770 1863 1583

Flt Permitted 0.08 1.00 1.00 0.95 0.95 0.99 1.00 0.95 1.00 1.00

Satd. Flow (perm) 149 3539 1522 3208 1610 3370 1583 1770 1863 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 385 873 120 5 822 321 359 529 530 27 42 96

RTOR Reduction (vph) 0 0 36 0 32 0 0 0 194 0 0 58

Lane Group Flow (vph) 385 873 84 0 1116 0 287 601 336 27 42 38

Confl. Peds. (#/hr) 6 8 8 6

Confl. Bikes (#/hr) 1

Turn Type pm+pt Perm Perm Split custom Split custom

Protected Phases 5 2 6 4 4 3 3

Permitted Phases 2 2 6 2 6

Actuated Green, G (s) 77.4 77.4 77.4 49.0 25.4 25.4 77.4 3.7 3.7 49.0

Effective Green, g (s) 77.4 77.4 77.4 49.0 25.4 25.4 77.4 3.7 3.7 49.0

Actuated g/C Ratio 0.63 0.63 0.63 0.40 0.21 0.21 0.63 0.03 0.03 0.40

Clearance Time (s) 5.1 5.5 5.5 5.5 5.1 5.1 5.5 5.1 5.1 5.5

Vehicle Extension (s) 3.0 3.5 3.5 3.5 3.0 3.0 3.5 3.0 3.0 3.5

Lane Grp Cap (vph) 403 2242 964 1286 335 700 1003 54 56 635

v/s Ratio Prot c0.18 0.25 0.18 c0.18 0.02 c0.02

v/s Ratio Perm c0.42 0.05 0.35 0.21 0.02

v/c Ratio 0.96 0.39 0.09 0.87 0.86 0.86 0.33 0.50 0.75 0.06

Uniform Delay, d1 37.8 10.9 8.7 33.6 46.6 46.7 10.4 58.3 58.8 22.5

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 33.2 0.1 0.0 6.6 18.9 10.2 0.2 7.1 42.7 0.0

Delay (s) 70.9 11.0 8.7 40.2 65.5 56.9 10.7 65.4 101.4 22.5

Level of Service E B A D E E B E F C

Approach Delay (s) 27.6 40.2 41.4 49.6

Approach LOS C D D D

Intersection Summary

HCM Average Control Delay 36.7 HCM Level of Service D

HCM Volume to Capacity ratio 0.90

Actuated Cycle Length (s) 122.2 Sum of lost time (s) 15.3

Intersection Capacity Utilization 87.0% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Sign Control Stop Stop Stop

Volume (vph) 3 39 56 42 29 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 3 42 61 46 32 1

Direction, Lane # EB 1 NB 1 SB 1

Volume Total (vph) 46 107 33

Volume Left (vph) 3 61 0

Volume Right (vph) 42 0 1

Hadj (s) -0.51 0.15 0.01

Departure Headway (s) 3.7 4.2 4.1

Degree Utilization, x 0.05 0.12 0.04

Capacity (veh/h) 934 843 858

Control Delay (s) 6.9 7.8 7.3

Approach Delay (s) 6.9 7.8 7.3

Approach LOS A A A

Intersection Summary

Delay 7.5

HCM Level of Service A

Intersection Capacity Utilization 22.0% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 4 2 0 1 5 48 0 23 0 46 37 10

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 4 2 0 1 5 52 0 25 0 50 40 11

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 7 59 25 101

Volume Left (vph) 4 1 0 50

Volume Right (vph) 0 52 0 11

Hadj (s) 0.17 -0.50 0.03 0.07

Departure Headway (s) 4.4 3.7 4.2 4.1

Degree Utilization, x 0.01 0.06 0.03 0.12

Capacity (veh/h) 789 941 837 856

Control Delay (s) 7.4 6.9 7.3 7.7

Approach Delay (s) 7.4 6.9 7.3 7.7

Approach LOS A A A A

Intersection Summary

Delay 7.4

HCM Level of Service A

Intersection Capacity Utilization 23.4% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 0 1 8 0 40 0 90 10 25 57 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 0 1 9 0 43 0 98 11 27 62 0

Pedestrians 1 1

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 264 225 63 222 220 104 62 109

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 264 225 63 222 220 104 62 109

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 100 100 99 100 95 100 98

cM capacity (veh/h) 647 662 1001 723 666 950 1541 1482

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 2 52 109 89

Volume Left 1 9 0 27

Volume Right 1 43 11 0

cSH 786 902 1541 1482

Volume to Capacity 0.00 0.06 0.00 0.02

Queue Length 95th (ft) 0 5 0 1

Control Delay (s) 9.6 9.2 0.0 2.4

Lane LOS A A A

Approach Delay (s) 9.6 9.2 0.0 2.4

Approach LOS A A

Intersection Summary

Average Delay 2.8

Intersection Capacity Utilization 21.4% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 318 14 7 18 4 13 57 417 16 13 290 156

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 5.0 5.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 0.99 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.95 1.00 0.99 1.00 0.95

Flt Protected 0.96 0.97 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1769 1715 1757 3516 1770 3326

Flt Permitted 0.71 0.80 0.48 1.00 0.95 1.00

Satd. Flow (perm) 1320 1406 879 3516 1770 3326

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 346 15 8 20 4 14 62 453 17 14 315 170

RTOR Reduction (vph) 0 1 0 0 9 0 0 2 0 0 40 0

Lane Group Flow (vph) 0 368 0 0 29 0 62 468 0 14 445 0

Confl. Peds. (#/hr) 1 3 3 1 3 2 2 3

Confl. Bikes (#/hr) 1

Turn Type Perm Perm Perm Prot

Protected Phases 8 8 6 5 5 6

Permitted Phases 8 8 6

Actuated Green, G (s) 45.1 45.1 59.7 59.7 12.2 75.9

Effective Green, g (s) 45.1 45.1 59.7 59.7 12.2 75.9

Actuated g/C Ratio 0.35 0.35 0.46 0.46 0.09 0.58

Clearance Time (s) 4.0 4.0 5.0 5.0 4.0

Vehicle Extension (s) 3.5 3.5 2.5 2.5 2.0

Lane Grp Cap (vph) 458 488 404 1615 166 1942

v/s Ratio Prot c0.13 0.01 c0.13

v/s Ratio Perm c0.28 0.02 0.07

v/c Ratio 0.80 0.06 0.15 0.29 0.08 0.23

Uniform Delay, d1 38.5 28.3 20.4 21.9 53.8 13.0

Progression Factor 1.00 1.00 0.82 0.81 1.67 0.16

Incremental Delay, d2 10.1 0.1 0.8 0.4 0.1 0.0

Delay (s) 48.6 28.4 17.5 18.1 90.1 2.1

Level of Service D C B B F A

Approach Delay (s) 48.6 28.4 18.0 4.5

Approach LOS D C B A

Intersection Summary

HCM Average Control Delay 21.5 HCM Level of Service C

HCM Volume to Capacity ratio 0.48

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 13.0

Intersection Capacity Utilization 53.6% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 3 5 102 5 7 9 116 71 8 49 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 3 5 111 5 8 10 126 77 9 53 0

Pedestrians 2 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 131

pX, platoon unblocked 0.97 0.97 0.97 0.97 0.97 0.97

vC, conflicting volume 267 293 55 264 255 167 53 203

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 226 253 55 222 213 122 53 160

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 99 99 84 99 99 99 99

cM capacity (veh/h) 688 621 1010 695 654 898 1552 1373

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 9 124 213 62

Volume Left 0 111 10 9

Volume Right 5 8 77 0

cSH 818 703 1552 1373

Volume to Capacity 0.01 0.18 0.01 0.01

Queue Length 95th (ft) 1 16 0 0

Control Delay (s) 9.4 11.2 0.4 1.1

Lane LOS A B A A

Approach Delay (s) 9.4 11.2 0.4 1.1

Approach LOS A B

Intersection Summary

Average Delay 4.0

Intersection Capacity Utilization 31.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 14 3 7 20 17 17 13 87 12 27 86 48

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 15 3 8 22 18 18 14 95 13 29 93 52

Pedestrians 4 3 1

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 339 321 125 321 341 104 150 111

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 339 321 125 321 341 104 150 111

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 97 99 99 96 97 98 99 98

cM capacity (veh/h) 570 575 922 605 561 948 1427 1476

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 26 59 122 175

Volume Left 15 22 14 29

Volume Right 8 18 13 52

cSH 642 664 1427 1476

Volume to Capacity 0.04 0.09 0.01 0.02

Queue Length 95th (ft) 3 7 1 2

Control Delay (s) 10.8 10.9 0.9 1.4

Lane LOS B B A A

Approach Delay (s) 10.8 10.9 0.9 1.4

Approach LOS B B

Intersection Summary

Average Delay 3.4

Intersection Capacity Utilization 24.0% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 128 712 4 4 989 95 4 1 1 43 1 131

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.6 4.6 4.6 4.6 5.5 5.5 5.5

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.99 0.98 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.97 0.95 1.00

Satd. Flow (prot) 1769 3536 1769 3485 1759 1770 1561

Flt Permitted 0.15 1.00 0.29 1.00 0.90 0.75 1.00

Satd. Flow (perm) 281 3536 545 3485 1642 1404 1561

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 139 774 4 4 1075 103 4 1 1 47 1 142

RTOR Reduction (vph) 0 0 0 0 9 0 0 1 0 0 89 0

Lane Group Flow (vph) 139 778 0 4 1169 0 0 5 0 47 54 0

Confl. Peds. (#/hr) 2 1 1 2 2 2

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 71.1 71.1 71.1 71.1 48.8 48.8 48.8

Effective Green, g (s) 71.1 71.1 71.1 71.1 48.8 48.8 48.8

Actuated g/C Ratio 0.55 0.55 0.55 0.55 0.38 0.38 0.38

Clearance Time (s) 4.6 4.6 4.6 4.6 5.5 5.5 5.5

Vehicle Extension (s) 3.5 3.5 3.5 3.5 4.0 4.0 4.0

Lane Grp Cap (vph) 154 1934 298 1906 616 527 586

v/s Ratio Prot 0.22 0.34 c0.03

v/s Ratio Perm c0.49 0.01 0.00 0.03

v/c Ratio 0.90 0.40 0.01 0.61 0.01 0.09 0.09

Uniform Delay, d1 26.4 17.1 13.4 20.1 25.4 26.2 26.3

Progression Factor 1.21 0.94 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 30.1 0.1 0.0 0.6 0.0 0.3 0.3

Delay (s) 62.1 16.1 13.5 20.7 25.5 26.6 26.6

Level of Service E B B C C C C

Approach Delay (s) 23.1 20.7 25.5 26.6

Approach LOS C C C C

Intersection Summary

HCM Average Control Delay 22.1 HCM Level of Service C

HCM Volume to Capacity ratio 0.57

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 10.1

Intersection Capacity Utilization 69.7% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 71 558 184 128 714 228 200 477 106 177 324 45

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.96 1.00 0.96 1.00 0.97 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 3393 1770 3393 1770 3432 1770 3466

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1770 3393 1770 3393 1770 3432 1770 3466

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 77 607 200 139 776 248 217 518 115 192 352 49

RTOR Reduction (vph) 0 49 0 0 46 0 0 30 0 0 18 0

Lane Group Flow (vph) 77 758 0 139 978 0 217 603 0 192 383 0

Confl. Peds. (#/hr) 8 4 4 8 6 5 5 6

Turn Type Prot Prot Prot Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases

Actuated Green, G (s) 3.7 17.4 6.9 20.6 9.2 15.8 8.9 15.5

Effective Green, g (s) 3.7 17.4 6.9 20.6 9.2 15.8 8.9 15.5

Actuated g/C Ratio 0.06 0.27 0.11 0.32 0.14 0.24 0.14 0.24

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 101 908 188 1075 251 834 242 827

v/s Ratio Prot 0.04 0.22 c0.08 c0.29 c0.12 c0.18 0.11 0.11

v/s Ratio Perm

v/c Ratio 0.76 0.83 0.74 0.91 0.86 0.72 0.79 0.46

Uniform Delay, d1 30.2 22.4 28.2 21.3 27.3 22.6 27.2 21.2

Progression Factor 1.00 1.00 1.71 0.89 1.10 0.88 1.00 1.00

Incremental Delay, d2 28.2 6.7 13.0 10.4 25.1 5.4 16.2 1.9

Delay (s) 58.4 29.1 61.1 29.3 55.0 25.2 43.4 23.1

Level of Service E C E C E C D C

Approach Delay (s) 31.7 33.1 32.8 29.6

Approach LOS C C C C

Intersection Summary

HCM Average Control Delay 32.1 HCM Level of Service C

HCM Volume to Capacity ratio 0.79

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 71.0% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 0 0 772 0 0 0 0 0 635 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3

Lane Util. Factor 0.95 0.95

Frt 1.00 1.00

Flt Protected 1.00 1.00

Satd. Flow (prot) 3539 3539

Flt Permitted 1.00 1.00

Satd. Flow (perm) 3539 3539

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 0 0 0 839 0 0 0 0 0 690 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 0 0 0 839 0 0 0 0 0 690 0

Turn Type

Protected Phases 6 4

Permitted Phases

Actuated Green, G (s) 85.0 34.4

Effective Green, g (s) 85.0 34.4

Actuated g/C Ratio 0.65 0.26

Clearance Time (s) 5.3 5.3

Vehicle Extension (s) 5.0 5.0

Lane Grp Cap (vph) 2314 936

v/s Ratio Prot c0.24 c0.19

v/s Ratio Perm

v/c Ratio 0.36 0.74

Uniform Delay, d1 10.2 43.7

Progression Factor 0.52 1.00

Incremental Delay, d2 0.4 3.7

Delay (s) 5.7 47.4

Level of Service A D

Approach Delay (s) 0.0 5.7 0.0 47.4

Approach LOS A A A D

Intersection Summary

HCM Average Control Delay 24.5 HCM Level of Service C

HCM Volume to Capacity ratio 0.47

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 10.6

Intersection Capacity Utilization 36.5% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 0 749 0 0 631 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3

Lane Util. Factor 0.95 0.97

Frt 1.00 1.00

Flt Protected 1.00 0.95

Satd. Flow (prot) 3539 3433

Flt Permitted 1.00 0.95

Satd. Flow (perm) 3539 3433

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 814 0 0 686 0

RTOR Reduction (vph) 0 0 0 0 216 0

Lane Group Flow (vph) 0 814 0 0 470 0

Turn Type

Protected Phases 2 4

Permitted Phases

Actuated Green, G (s) 93.4 26.0

Effective Green, g (s) 93.4 26.0

Actuated g/C Ratio 0.72 0.20

Clearance Time (s) 5.3 5.3

Vehicle Extension (s) 5.0 5.0

Lane Grp Cap (vph) 2543 687

v/s Ratio Prot c0.23 c0.14

v/s Ratio Perm

v/c Ratio 0.32 0.68

Uniform Delay, d1 6.7 48.2

Progression Factor 0.87 0.10

Incremental Delay, d2 0.3 3.3

Delay (s) 6.1 8.2

Level of Service A A

Approach Delay (s) 6.1 0.0 8.2

Approach LOS A A A

Intersection Summary

HCM Average Control Delay 7.1 HCM Level of Service A

HCM Volume to Capacity ratio 0.40

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 10.6

Intersection Capacity Utilization 47.7% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 59 1446 69 152 1770 146 116 181 187 119 91 45

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.6 5.3 4.6 5.3 4.6 5.0 5.0 4.6 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3515 1770 3492 1770 1803 1553 1770 1863 1558

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3515 1770 3492 1770 1803 1553 1770 1863 1558

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 64 1572 75 165 1924 159 126 197 203 129 99 49

RTOR Reduction (vph) 0 3 0 0 4 0 0 0 75 0 0 42

Lane Group Flow (vph) 64 1644 0 165 2079 0 126 197 128 129 99 7

Confl. Peds. (#/hr) 2 3 3 2

Confl. Bikes (#/hr) 7 3 1

Bus Blockages (#/hr) 0 0 0 0 0 0 0 8 0 0 0 0

Turn Type Prot Prot Prot Perm Prot Perm

Protected Phases 5 2 1 6 3 8 7 4

Permitted Phases 8 4

Actuated Green, G (s) 12.1 58.8 21.1 67.8 11.1 22.2 22.2 8.4 19.5 19.5

Effective Green, g (s) 12.1 58.8 21.1 67.8 11.1 22.2 22.2 8.4 19.5 19.5

Actuated g/C Ratio 0.09 0.45 0.16 0.52 0.09 0.17 0.17 0.06 0.15 0.15

Clearance Time (s) 4.6 5.3 4.6 5.3 4.6 5.0 5.0 4.6 5.0 5.0

Vehicle Extension (s) 2.5 5.0 2.5 5.0 2.5 5.0 5.0 3.0 5.0 5.0

Lane Grp Cap (vph) 165 1590 287 1821 151 308 265 114 279 234

v/s Ratio Prot 0.04 0.47 c0.09 c0.60 0.07 c0.11 c0.07 0.05

v/s Ratio Perm 0.08 0.00

v/c Ratio 0.39 1.03 0.57 1.14 0.83 0.64 0.48 1.13 0.35 0.03

Uniform Delay, d1 55.5 35.6 50.3 31.1 58.5 50.2 48.7 60.8 49.6 47.2

Progression Factor 1.35 0.61 1.14 0.82 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.1 31.4 2.2 70.5 30.5 6.0 2.9 124.0 1.6 0.1

Delay (s) 76.1 53.0 59.6 95.9 89.0 56.1 51.6 184.8 51.2 47.3

Level of Service E D E F F E D F D D

Approach Delay (s) 53.9 93.2 62.3 112.8

Approach LOS D F E F

Intersection Summary

HCM Average Control Delay 76.8 HCM Level of Service E

HCM Volume to Capacity ratio 0.99

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 19.5

Intersection Capacity Utilization 91.1% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 0 1452 1362 0 477 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3 5.0

Lane Util. Factor 0.95 0.95 0.97

Frt 1.00 1.00 1.00

Flt Protected 1.00 1.00 0.95

Satd. Flow (prot) 3539 3539 3433

Flt Permitted 1.00 1.00 0.95

Satd. Flow (perm) 3539 3539 3433

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 1578 1480 0 518 0

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 0 1578 1480 0 518 0

Turn Type

Protected Phases 2 6 4

Permitted Phases

Actuated Green, G (s) 94.8 94.8 24.9

Effective Green, g (s) 94.8 94.8 24.9

Actuated g/C Ratio 0.73 0.73 0.19

Clearance Time (s) 5.3 5.3 5.0

Vehicle Extension (s) 5.0 3.0 3.0

Lane Grp Cap (vph) 2581 2581 658

v/s Ratio Prot c0.45 0.42 c0.15

v/s Ratio Perm

v/c Ratio 0.61 0.57 0.79

Uniform Delay, d1 8.6 8.2 50.0

Progression Factor 0.24 1.00 1.00

Incremental Delay, d2 0.3 0.9 6.2

Delay (s) 2.4 9.1 56.2

Level of Service A A E

Approach Delay (s) 2.4 9.1 56.2

Approach LOS A A E

Intersection Summary

HCM Average Control Delay 13.0 HCM Level of Service B

HCM Volume to Capacity ratio 0.65

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 10.3

Intersection Capacity Utilization 62.3% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 36 38 60 1470 1183 59

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 39 41 65 1598 1286 64

Pedestrians 2

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 2217 645 1352

vC1, stage 1 conf vol 1288

vC2, stage 2 conf vol 929

vCu, unblocked vol 2217 645 1352

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s) 5.8

tF (s) 3.5 3.3 2.2

p0 queue free % 78 90 87

cM capacity (veh/h) 175 414 504

Direction, Lane # EB 1 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3

Volume Total 80 65 799 799 643 643 64

Volume Left 39 65 0 0 0 0 0

Volume Right 41 0 0 0 0 0 64

cSH 249 504 1700 1700 1700 1700 1700

Volume to Capacity 0.32 0.13 0.47 0.47 0.38 0.38 0.04

Queue Length 95th (ft) 34 11 0 0 0 0 0

Control Delay (s) 26.3 13.2 0.0 0.0 0.0 0.0 0.0

Lane LOS D B

Approach Delay (s) 26.3 0.5 0.0

Approach LOS D

Intersection Summary

Average Delay 1.0

Intersection Capacity Utilization 51.6% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 228 284 76 178 351 373 46 1128 131 222 845 162

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 11 11 11 11 11 11 13 15 11 13

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.98 1.00 1.00 0.96 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3409 1711 3421 1499 1711 3421 1570 1947 3421 1590

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3409 1711 3421 1499 1711 3421 1570 1947 3421 1590

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 248 309 83 193 382 405 50 1226 142 241 918 176

RTOR Reduction (vph) 0 19 0 0 0 156 0 0 87 0 0 66

Lane Group Flow (vph) 248 373 0 193 382 249 50 1226 55 241 918 110

Confl. Peds. (#/hr) 6 10 10 6 10 21 21 10

Turn Type Prot Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 18.0 26.6 15.0 23.6 23.6 6.8 50.4 50.4 16.0 59.6 59.6

Effective Green, g (s) 18.0 26.6 15.0 23.6 23.6 6.8 50.4 50.4 16.0 59.6 59.6

Actuated g/C Ratio 0.14 0.20 0.12 0.18 0.18 0.05 0.39 0.39 0.12 0.46 0.46

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 3.0 2.0 2.0 2.5 3.5 3.5 2.5 3.5 3.5

Lane Grp Cap (vph) 245 698 197 621 272 89 1326 609 240 1568 729

v/s Ratio Prot c0.14 c0.11 0.11 0.11 0.03 c0.36 c0.12 0.27

v/s Ratio Perm c0.17 0.04 0.07

v/c Ratio 1.01 0.53 0.98 0.62 0.91 0.56 0.92 0.09 1.00 0.59 0.15

Uniform Delay, d1 56.0 46.2 57.3 49.0 52.2 60.1 38.0 25.3 57.0 26.1 20.5

Progression Factor 0.90 1.01 0.94 0.86 0.75 1.14 0.70 1.06 1.00 1.00 1.00

Incremental Delay, d2 60.6 0.4 57.4 1.3 32.1 4.3 8.7 0.2 59.2 1.6 0.4

Delay (s) 111.2 47.2 111.2 43.3 71.4 72.9 35.2 27.0 116.2 27.7 20.9

Level of Service F D F D E E D C F C C

Approach Delay (s) 72.0 68.3 35.7 42.8

Approach LOS E E D D

Intersection Summary

HCM Average Control Delay 50.5 HCM Level of Service D

HCM Volume to Capacity ratio 1.01

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 28.0

Intersection Capacity Utilization 86.5% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL2 EBL EBT EBR WBL WBT WBR WBR2 NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 1 180 360 179 145 299 61 92 126 37 1206 105

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00

Frt 1.00 1.00 0.85 1.00 0.95 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 3185 1425 1593 3024 1593 3185 1425

Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1593 3185 1425 1593 3024 1593 3185 1425

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 1 196 391 195 158 325 66 100 137 40 1311 114

RTOR Reduction (vph) 0 0 0 156 0 19 0 0 0 0 0 63

Lane Group Flow (vph) 0 197 391 39 158 472 0 0 0 177 1311 51

Turn Type Prot Prot Perm Prot Prot Prot Perm

Protected Phases 7 7 4 3 8 5 5 2

Permitted Phases 4 2

Actuated Green, G (s) 17.0 26.1 26.1 15.8 24.9 16.7 58.1 58.1

Effective Green, g (s) 17.0 26.1 26.1 15.8 24.9 16.7 58.1 58.1

Actuated g/C Ratio 0.13 0.20 0.20 0.12 0.19 0.13 0.45 0.45

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 2.0 6.0 6.0

Lane Grp Cap (vph) 208 639 286 194 579 205 1423 637

v/s Ratio Prot c0.12 0.12 0.10 c0.16 c0.11 c0.41

v/s Ratio Perm 0.03 0.04

v/c Ratio 0.95 0.61 0.14 0.81 0.82 0.86 0.92 0.08

Uniform Delay, d1 56.1 47.3 42.7 55.7 50.4 55.5 33.8 20.6

Progression Factor 1.11 0.92 1.67 1.14 0.88 1.32 0.41 0.03

Incremental Delay, d2 46.7 1.7 0.2 22.0 8.5 16.1 6.2 0.1

Delay (s) 109.1 45.3 71.4 85.6 53.1 89.6 19.9 0.7

Level of Service F D E F D F B A

Approach Delay (s) 67.8 61.0 26.3

Approach LOS E E C

Intersection Summary

HCM Average Control Delay 43.6 HCM Level of Service D

HCM Volume to Capacity ratio 0.92

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 22.0

Intersection Capacity Utilization 86.3% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBL SBT SBR SBR2 SER2

Lane Configurations

Volume (vph) 83 841 72 17 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00

Frt 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00

Satd. Flow (prot) 1593 3185 1425

Flt Permitted 0.95 1.00 1.00

Satd. Flow (perm) 1593 3185 1425

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 90 914 78 18 0

RTOR Reduction (vph) 0 0 6 0 0

Lane Group Flow (vph) 90 914 90 0 0

Turn Type Prot Prot custom

Protected Phases 1 6 6

Permitted Phases 4

Actuated Green, G (s) 8.0 49.4 49.4

Effective Green, g (s) 8.0 49.4 49.4

Actuated g/C Ratio 0.06 0.38 0.38

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 4.0 4.0

Lane Grp Cap (vph) 98 1210 542

v/s Ratio Prot 0.06 0.29 0.06

v/s Ratio Perm

v/c Ratio 0.92 0.76 0.17

Uniform Delay, d1 60.7 35.0 26.7

Progression Factor 0.96 0.89 0.94

Incremental Delay, d2 61.7 4.2 0.6

Delay (s) 119.8 35.4 25.7

Level of Service F D C

Approach Delay (s) 41.5

Approach LOS D

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 48 184 28 292 337 222 41 1310 365 183 884 20

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 6.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 0.97 0.95 1.00 1.00 0.95 1.00 0.97 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.97 1.00 1.00 0.97 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 3004 3090 3079 1385 1593 3079 1377 3090 3079 1385

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1593 3004 3090 3079 1385 1593 3079 1377 3090 3079 1385

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 52 200 30 317 366 241 45 1424 397 199 961 22

RTOR Reduction (vph) 0 10 0 0 0 85 0 0 99 0 0 11

Lane Group Flow (vph) 52 220 0 317 366 156 45 1424 298 199 961 11

Confl. Peds. (#/hr) 14 20 20 14 10 21 21 10

Turn Type Prot Prot Perm Prot pm+ov Prot Perm

Protected Phases 7 4 3 8 5 2 3 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 7.5 24.1 13.0 29.6 29.6 5.9 63.9 76.9 7.0 65.0 65.0

Effective Green, g (s) 7.5 24.1 13.0 29.6 29.6 5.9 63.9 76.9 7.0 65.0 65.0

Actuated g/C Ratio 0.06 0.19 0.10 0.23 0.23 0.05 0.49 0.59 0.05 0.50 0.50

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 6.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.5 3.5 3.5 1.5 4.0 3.5 1.5 4.0 4.0

Lane Grp Cap (vph) 92 557 309 701 315 72 1513 815 166 1540 693

v/s Ratio Prot 0.03 0.07 c0.10 c0.12 0.03 c0.46 0.04 c0.06 0.31

v/s Ratio Perm 0.11 0.18 0.01

v/c Ratio 0.57 0.40 1.03 0.52 0.50 0.62 0.94 0.37 1.20 0.62 0.02

Uniform Delay, d1 59.7 46.5 58.5 44.0 43.7 61.0 31.3 13.8 61.5 23.6 16.4

Progression Factor 1.02 0.93 0.90 0.60 0.44 1.11 0.56 0.91 0.97 0.86 0.76

Incremental Delay, d2 7.7 0.5 57.3 0.8 1.4 7.8 9.3 0.2 122.7 1.3 0.0

Delay (s) 68.4 43.6 110.2 27.2 20.6 75.3 26.7 12.8 182.1 21.6 12.6

Level of Service E D F C C E C B F C B

Approach Delay (s) 48.1 53.9 24.9 48.5

Approach LOS D D C D

Intersection Summary

HCM Average Control Delay 39.3 HCM Level of Service D

HCM Volume to Capacity ratio 0.88

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 22.0

Intersection Capacity Utilization 89.3% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 219 49 161 15 39 15 145 1760 22 8 1148 117

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 4.0 6.0 4.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 0.97 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.98 1.00 0.99 1.00 1.00 0.96 1.00 1.00 0.99

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.88 1.00 0.96 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1579 1403 1588 1541 3090 3079 1362 1593 3079 1405

Flt Permitted 0.59 1.00 0.30 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 987 1403 496 1541 3090 3079 1362 1593 3079 1405

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 238 53 175 16 42 16 158 1913 24 9 1248 127

RTOR Reduction (vph) 0 105 0 0 12 0 0 0 6 0 0 47

Lane Group Flow (vph) 238 123 0 16 46 0 158 1913 18 9 1248 80

Confl. Peds. (#/hr) 14 13 13 14 1 5 5 1

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 21.8 17.2 15.8 14.2 8.8 89.8 89.8 1.4 82.4 82.4

Effective Green, g (s) 21.8 17.2 15.8 14.2 8.8 89.8 89.8 1.4 82.4 82.4

Actuated g/C Ratio 0.17 0.13 0.12 0.11 0.07 0.69 0.69 0.01 0.63 0.63

Clearance Time (s) 4.0 6.0 4.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 2.0 3.0 2.0 2.0 3.0 3.0 2.0 3.0 3.0

Lane Grp Cap (vph) 186 186 74 168 209 2127 941 17 1952 891

v/s Ratio Prot c0.05 0.09 0.00 0.03 c0.05 c0.62 0.01 0.41

v/s Ratio Perm c0.17 0.02 0.01 0.06

v/c Ratio 1.28 0.66 0.22 0.27 0.76 0.90 0.02 0.53 0.64 0.09

Uniform Delay, d1 54.2 53.6 50.9 53.1 59.5 16.4 6.3 64.0 14.7 9.2

Progression Factor 0.93 0.83 1.00 1.00 1.20 0.72 0.49 1.26 0.22 0.00

Incremental Delay, d2 160.4 6.6 1.5 0.3 1.3 0.7 0.0 11.3 1.4 0.2

Delay (s) 210.5 51.4 52.4 53.5 72.9 12.5 3.1 91.6 4.6 0.2

Level of Service F D D D E B A F A A

Approach Delay (s) 132.7 53.2 16.9 4.7

Approach LOS F D B A

Intersection Summary

HCM Average Control Delay 26.8 HCM Level of Service C

HCM Volume to Capacity ratio 0.99

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 93.4% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 501 352 110 129 200 157 151 1297 204 124 756 16

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.97 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 0.96 1.00 1.00 0.98 1.00 1.00 0.95 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 3090 1676 1361 1593 3185 1397 1593 3185 1351 1593 3185 1383

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 3090 1676 1361 1593 3185 1397 1593 3185 1351 1593 3185 1383

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 545 383 120 140 217 171 164 1410 222 135 822 17

RTOR Reduction (vph) 0 0 90 0 0 77 0 0 101 0 0 11

Lane Group Flow (vph) 545 383 30 140 217 94 164 1410 121 135 822 6

Confl. Peds. (#/hr) 6 25 25 6 11 12 12 11

Turn Type Prot Perm Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 19.0 32.5 32.5 13.8 27.3 27.3 15.7 54.7 54.7 9.0 48.0 48.0

Effective Green, g (s) 19.0 32.5 32.5 13.8 27.3 27.3 15.7 54.7 54.7 9.0 48.0 48.0

Actuated g/C Ratio 0.15 0.25 0.25 0.11 0.21 0.21 0.12 0.42 0.42 0.07 0.37 0.37

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 3.0 3.0 2.0 3.0 3.0

Lane Grp Cap (vph) 452 419 340 169 669 293 192 1340 568 110 1176 511

v/s Ratio Prot c0.18 c0.23 0.09 0.07 0.10 c0.44 c0.08 0.26

v/s Ratio Perm 0.02 0.07 0.09 0.00

v/c Ratio 1.21 0.91 0.09 0.83 0.32 0.32 0.85 1.05 0.21 1.23 0.70 0.01

Uniform Delay, d1 55.5 47.4 37.4 56.9 43.5 43.5 56.0 37.6 23.9 60.5 34.9 26.0

Progression Factor 1.10 1.04 1.17 1.00 1.00 1.00 1.43 0.43 0.09 0.85 1.21 1.45

Incremental Delay, d2 110.7 22.5 0.0 26.0 0.1 0.2 10.5 30.0 0.3 150.3 2.8 0.0

Delay (s) 171.6 71.7 43.8 82.9 43.6 43.7 90.5 46.2 2.4 201.8 44.9 37.8

Level of Service F E D F D D F D A F D D

Approach Delay (s) 120.5 54.1 44.9 66.5

Approach LOS F D D E

Intersection Summary

HCM Average Control Delay 69.1 HCM Level of Service E

HCM Volume to Capacity ratio 1.03

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 94.7% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 175 405 77 211 528 224 63 1342 266 181 845 92

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.96 1.00 1.00 0.92 1.00 1.00 0.94

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3426 1770 3539 1516 1770 3539 1464 1770 3539 1481

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3426 1770 3539 1516 1770 3539 1464 1770 3539 1481

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 190 440 84 229 574 243 68 1459 289 197 918 100

RTOR Reduction (vph) 0 12 0 0 0 132 0 0 73 0 0 53

Lane Group Flow (vph) 190 512 0 229 574 111 68 1459 216 197 918 47

Confl. Peds. (#/hr) 24 26 26 24 29 43 43 29

Turn Type Prot Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 14.0 24.1 17.0 27.1 27.1 7.4 52.0 52.0 16.9 61.5 61.5

Effective Green, g (s) 14.0 24.1 17.0 27.1 27.1 7.4 52.0 52.0 16.9 61.5 61.5

Actuated g/C Ratio 0.11 0.19 0.13 0.21 0.21 0.06 0.40 0.40 0.13 0.47 0.47

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 4.0 2.0 2.0 2.0 6.0 6.0 5.0 6.0 6.0

Lane Grp Cap (vph) 191 635 231 738 316 101 1416 586 230 1674 701

v/s Ratio Prot 0.11 0.15 c0.13 c0.16 0.04 c0.41 c0.11 0.26

v/s Ratio Perm 0.07 0.15 0.03

v/c Ratio 0.99 0.81 0.99 0.78 0.35 0.67 1.03 0.37 0.86 0.55 0.07

Uniform Delay, d1 58.0 50.7 56.4 48.6 43.9 60.1 39.0 27.4 55.4 24.4 18.6

Progression Factor 1.02 1.03 1.00 1.00 1.00 1.39 0.55 0.18 0.80 0.83 1.20

Incremental Delay, d2 60.9 6.9 56.6 4.7 0.2 7.2 25.8 0.9 23.5 1.1 0.2

Delay (s) 120.2 59.3 113.1 53.3 44.2 91.0 47.1 6.0 67.7 21.2 22.5

Level of Service F E F D D F D A E C C

Approach Delay (s) 75.5 64.3 42.2 28.8

Approach LOS E E D C

Intersection Summary

HCM Average Control Delay 48.6 HCM Level of Service D

HCM Volume to Capacity ratio 0.96

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 93.9% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 146 292 74 167 433 136 89 1334 142 125 818 109

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Frpb, ped/bikes 1.00 0.99 1.00 0.97 1.00 1.00 0.94 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.96 1.00 1.00 0.85 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1770 3396 1770 3323 1770 3539 1485 1770 3441

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1770 3396 1770 3323 1770 3539 1485 1770 3441

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 159 317 80 182 471 148 97 1450 154 136 889 118

RTOR Reduction (vph) 0 17 0 0 23 0 0 0 71 0 8 0

Lane Group Flow (vph) 159 380 0 182 596 0 97 1450 83 136 999 0

Confl. Peds. (#/hr) 41 17 17 41 32 21 21 32

Turn Type Prot Prot Prot Perm Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 2

Actuated Green, G (s) 14.3 22.7 17.0 25.4 11.7 61.8 61.8 12.5 62.6

Effective Green, g (s) 14.3 22.7 17.0 25.4 11.7 61.8 61.8 12.5 62.6

Actuated g/C Ratio 0.11 0.17 0.13 0.20 0.09 0.48 0.48 0.10 0.48

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 195 593 231 649 159 1682 706 170 1657

v/s Ratio Prot 0.09 0.11 c0.10 c0.18 0.05 c0.41 c0.08 0.29

v/s Ratio Perm 0.06

v/c Ratio 0.82 0.64 0.79 0.92 0.61 0.86 0.12 0.80 0.60

Uniform Delay, d1 56.6 49.9 54.8 51.3 57.0 30.3 19.0 57.5 24.6

Progression Factor 1.00 1.00 1.09 0.90 1.00 1.00 1.00 1.38 0.61

Incremental Delay, d2 22.4 2.4 9.4 11.1 6.8 6.1 0.3 18.4 1.3

Delay (s) 78.9 52.2 69.1 57.2 63.7 36.4 19.3 98.0 16.3

Level of Service E D E E E D B F B

Approach Delay (s) 59.9 59.9 36.4 26.0

Approach LOS E E D C

Intersection Summary

HCM Average Control Delay 41.2 HCM Level of Service D

HCM Volume to Capacity ratio 0.87

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 82.4% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 840 284 103 942 0 0 0 0 202 0 399

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 11 11 12 12 12 12 12 11 12

Total Lost time (s) 5.0 5.0 4.6 5.0 5.0 5.0

Lane Util. Factor 0.91 1.00 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 0.97 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 4916 1542 1711 3421 1711 1583

Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 4916 1542 1711 3421 1711 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 913 309 112 1024 0 0 0 0 220 0 434

RTOR Reduction (vph) 0 0 210 0 0 0 0 0 0 0 0 352

Lane Group Flow (vph) 0 913 99 112 1024 0 0 0 0 0 220 82

Confl. Peds. (#/hr) 3 3

Turn Type Perm Prot Perm Perm

Protected Phases 2 1 6 4

Permitted Phases 2 4 4

Actuated Green, G (s) 41.7 41.7 14.0 30.0 24.7 24.7

Effective Green, g (s) 41.7 41.7 14.0 30.0 24.7 24.7

Actuated g/C Ratio 0.32 0.32 0.11 0.23 0.19 0.19

Clearance Time (s) 5.0 5.0 4.6 5.0 5.0 5.0

Vehicle Extension (s) 4.0 4.0 4.5 4.0 5.0 5.0

Lane Grp Cap (vph) 1577 495 184 789 325 301

v/s Ratio Prot c0.19 0.07 c0.30

v/s Ratio Perm 0.06 0.13 0.05

v/c Ratio 0.58 0.20 0.61 1.30 0.68 0.27

Uniform Delay, d1 36.8 32.0 55.4 50.0 48.9 45.0

Progression Factor 0.64 1.64 0.82 0.85 1.00 1.00

Incremental Delay, d2 1.3 0.8 3.9 139.0 7.1 1.0

Delay (s) 24.9 53.3 49.5 181.4 56.1 46.0

Level of Service C D D F E D

Approach Delay (s) 32.1 168.4 0.0 49.4

Approach LOS C F A D

Intersection Summary

HCM Average Control Delay 87.2 HCM Level of Service F

HCM Volume to Capacity ratio 0.90

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 50.0

Intersection Capacity Utilization 90.6% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 20 479 93 0 693 99 587 221 355 89 66 10

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 0.95 0.95 1.00 0.91 0.91 0.91 0.91

Frpb, ped/bikes 1.00 1.00 0.98 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.98 1.00 0.85 1.00 0.93 1.00 0.99

Flt Protected 1.00 1.00 1.00 0.95 0.99 0.95 0.98

Satd. Flow (prot) 3442 3539 1559 1610 3096 1610 3288

Flt Permitted 0.81 1.00 1.00 0.95 0.99 0.95 0.98

Satd. Flow (perm) 2793 3539 1559 1610 3096 1610 3288

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 22 521 101 0 753 108 638 240 386 97 72 11

RTOR Reduction (vph) 0 23 0 0 0 76 0 242 0 0 8 0

Lane Group Flow (vph) 0 621 0 0 753 32 434 588 0 59 113 0

Confl. Peds. (#/hr) 2 2 2 2 2 1 1 2

Confl. Bikes (#/hr) 1

Turn Type Perm Perm Split Split

Protected Phases 4 8 2 2 6 6

Permitted Phases 4 8

Actuated Green, G (s) 15.9 15.9 15.9 21.1 21.1 16.0 16.0

Effective Green, g (s) 15.9 15.9 15.9 21.1 21.1 16.0 16.0

Actuated g/C Ratio 0.24 0.24 0.24 0.32 0.32 0.25 0.25

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 683 866 381 523 1005 396 809

v/s Ratio Prot 0.21 c0.27 0.19 c0.04 0.03

v/s Ratio Perm c0.22 0.02

v/c Ratio 0.91 0.87 0.09 0.83 0.58 0.15 0.14

Uniform Delay, d1 23.8 23.6 18.9 20.3 18.3 19.2 19.1

Progression Factor 0.93 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 14.1 9.3 0.1 14.2 2.5 0.8 0.4

Delay (s) 36.2 32.8 19.0 34.5 20.8 20.0 19.5

Level of Service D C B C C B B

Approach Delay (s) 36.2 31.1 25.5 19.6

Approach LOS D C C B

Intersection Summary

HCM Average Control Delay 29.1 HCM Level of Service C

HCM Volume to Capacity ratio 0.65

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 77.5% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 16 0 40 1 3 7 77 443 6 3 222 23

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 17 0 43 1 3 8 84 482 7 3 241 25

Pedestrians 4

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 922 916 258 960 925 485 266 488

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 922 916 258 960 925 485 266 488

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 93 100 94 99 99 99 94 100

cM capacity (veh/h) 232 254 778 211 251 582 1298 1075

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 61 12 572 270

Volume Left 17 1 84 3

Volume Right 43 8 7 25

cSH 466 383 1298 1075

Volume to Capacity 0.13 0.03 0.06 0.00

Queue Length 95th (ft) 11 2 5 0

Control Delay (s) 13.9 14.7 1.8 0.1

Lane LOS B B A A

Approach Delay (s) 13.9 14.7 1.8 0.1

Approach LOS B B

Intersection Summary

Average Delay 2.3

Intersection Capacity Utilization 59.6% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 3 4 78 13 28 3 204 51 8 112 3

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 3 4 85 14 30 3 222 55 9 122 3

Pedestrians 3 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 436 424 126 406 398 251 125 277

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 436 424 126 406 398 251 125 277

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 99 100 84 97 96 100 99

cM capacity (veh/h) 495 517 922 545 535 786 1462 1286

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 9 129 280 134

Volume Left 1 85 3 9

Volume Right 4 30 55 3

cSH 658 586 1462 1286

Volume to Capacity 0.01 0.22 0.00 0.01

Queue Length 95th (ft) 1 21 0 1

Control Delay (s) 10.5 12.9 0.1 0.6

Lane LOS B B A A

Approach Delay (s) 10.5 12.9 0.1 0.6

Approach LOS B B

Intersection Summary

Average Delay 3.4

Intersection Capacity Utilization 34.8% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 8 68 23 33 93 60 43 347 65 12 129 11

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 9 74 25 36 101 65 47 377 71 13 140 12

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 108 202 495 165

Volume Left (vph) 9 36 47 13

Volume Right (vph) 25 65 71 12

Hadj (s) -0.09 -0.12 -0.03 0.01

Departure Headway (s) 6.0 5.7 5.1 5.6

Degree Utilization, x 0.18 0.32 0.70 0.26

Capacity (veh/h) 508 562 686 585

Control Delay (s) 10.3 11.5 18.9 10.5

Approach Delay (s) 10.3 11.5 18.9 10.5

Approach LOS B B C B

Intersection Summary

Delay 15.0

HCM Level of Service B

Intersection Capacity Utilization 57.6% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 65 122 25 153 138 126 32 1288 168 80 936 44

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 1.00 0.96 1.00 1.00 0.92

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.93 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1765 1743 1757 1656 1770 3421 1526 1770 3421 1456

Flt Permitted 0.30 1.00 0.44 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 549 1743 816 1656 1770 3421 1526 1770 3421 1456

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 71 133 27 166 150 137 35 1400 183 87 1017 48

RTOR Reduction (vph) 0 6 0 0 26 0 0 0 86 0 0 20

Lane Group Flow (vph) 71 154 0 166 261 0 35 1400 97 87 1017 28

Confl. Peds. (#/hr) 14 20 19 6 19 6 6 19

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 28.0 23.2 34.4 26.4 3.6 69.1 69.1 9.7 75.2 75.2

Effective Green, g (s) 28.0 23.2 34.4 26.4 3.6 69.1 69.1 9.7 75.2 75.2

Actuated g/C Ratio 0.22 0.18 0.26 0.20 0.03 0.53 0.53 0.07 0.58 0.58

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 3.5 3.0 3.5 2.0 4.0 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 163 311 274 336 49 1818 811 132 1979 842

v/s Ratio Prot 0.02 0.09 c0.04 c0.16 0.02 c0.41 c0.05 0.30

v/s Ratio Perm 0.08 0.12 0.06 0.02

v/c Ratio 0.44 0.50 0.61 0.78 0.71 0.77 0.12 0.66 0.51 0.03

Uniform Delay, d1 42.2 48.1 40.7 49.0 62.7 24.1 15.2 58.5 16.4 11.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99 0.67 0.56

Incremental Delay, d2 0.7 1.5 3.8 11.0 33.5 3.2 0.3 9.7 0.7 0.1

Delay (s) 42.9 49.6 44.4 60.0 96.2 27.4 15.5 67.7 11.7 6.6

Level of Service D D D E F C B E B A

Approach Delay (s) 47.5 54.3 27.5 15.7

Approach LOS D D C B

Intersection Summary

HCM Average Control Delay 28.4 HCM Level of Service C

HCM Volume to Capacity ratio 0.77

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 80.8% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 2 1 0 54 3 56 1 458 49 16 224 1

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 1 0 59 3 61 1 498 53 17 243 1

Pedestrians 4 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 870 836 244 810 810 530 245 555

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 870 836 244 810 810 530 245 555

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 99 100 100 80 99 89 100 98

cM capacity (veh/h) 235 297 795 292 307 546 1322 1012

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 3 123 552 262

Volume Left 2 59 1 17

Volume Right 0 61 53 1

cSH 253 380 1322 1012

Volume to Capacity 0.01 0.32 0.00 0.02

Queue Length 95th (ft) 1 34 0 1

Control Delay (s) 19.4 18.9 0.0 0.7

Lane LOS C C A A

Approach Delay (s) 19.4 18.9 0.0 0.7

Approach LOS C C

Intersection Summary

Average Delay 2.8

Intersection Capacity Utilization 41.6% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 22 39 10 39 67 37 14 201 23 9 151 35

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 24 42 11 42 73 40 15 218 25 10 164 38

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 77 155 259 212

Volume Left (vph) 24 42 15 10

Volume Right (vph) 11 40 25 38

Hadj (s) 0.01 -0.07 -0.01 -0.06

Departure Headway (s) 5.3 5.1 4.8 4.8

Degree Utilization, x 0.11 0.22 0.34 0.28

Capacity (veh/h) 603 640 714 705

Control Delay (s) 9.0 9.5 10.3 9.7

Approach Delay (s) 9.0 9.5 10.3 9.7

Approach LOS A A B A

Intersection Summary

Delay 9.8

HCM Level of Service A

Intersection Capacity Utilization 34.0% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 65 36 71 11 74 45 87 343 15 12 142 39

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 71 39 77 12 80 49 95 373 16 13 154 42

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 187 141 484 210

Volume Left (vph) 71 12 95 13

Volume Right (vph) 77 49 16 42

Hadj (s) -0.14 -0.16 0.05 -0.07

Departure Headway (s) 6.0 6.1 5.3 5.6

Degree Utilization, x 0.31 0.24 0.72 0.33

Capacity (veh/h) 533 502 652 574

Control Delay (s) 11.6 10.9 20.5 11.4

Approach Delay (s) 11.6 10.9 20.5 11.4

Approach LOS B B C B

Intersection Summary

Delay 15.7

HCM Level of Service C

Intersection Capacity Utilization 61.5% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 46 24 7 30 25 38 11 1456 26 30 954 17

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 12 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 1.00 0.95 1.00 1.00 0.93

Flpb, ped/bikes 0.99 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.96 1.00 0.91 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1755 1728 1750 1673 1770 3421 1498 1770 3421 1468

Flt Permitted 0.71 1.00 0.73 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1317 1728 1354 1673 1770 3421 1498 1770 3421 1468

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 50 26 8 33 27 41 12 1583 28 33 1037 18

RTOR Reduction (vph) 0 7 0 0 38 0 0 0 3 0 0 3

Lane Group Flow (vph) 50 27 0 33 30 0 12 1583 25 33 1037 15

Confl. Peds. (#/hr) 7 8 8 7 15 9 9 15

Turn Type Perm Perm Prot Perm Prot Perm

Protected Phases 4 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 8.4 8.4 8.4 8.4 2.4 103.0 103.0 3.6 104.2 104.2

Effective Green, g (s) 8.4 8.4 8.4 8.4 2.4 103.0 103.0 3.6 104.2 104.2

Actuated g/C Ratio 0.06 0.06 0.06 0.06 0.02 0.79 0.79 0.03 0.80 0.80

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 4.0 4.0 2.0 4.0 4.0

Lane Grp Cap (vph) 85 112 87 108 33 2710 1187 49 2742 1177

v/s Ratio Prot 0.02 0.02 0.01 c0.46 c0.02 0.30

v/s Ratio Perm c0.04 0.02 0.02 0.01

v/c Ratio 0.59 0.24 0.38 0.27 0.36 0.58 0.02 0.67 0.38 0.01

Uniform Delay, d1 59.1 57.8 58.3 57.9 63.0 5.2 2.9 62.6 3.7 2.6

Progression Factor 1.00 1.00 1.00 1.00 1.03 0.22 0.05 1.00 1.00 1.00

Incremental Delay, d2 6.5 0.4 1.0 0.5 1.0 0.4 0.0 25.0 0.4 0.0

Delay (s) 65.7 58.2 59.3 58.4 66.2 1.6 0.2 87.6 4.1 2.6

Level of Service E E E E E A A F A A

Approach Delay (s) 62.6 58.7 2.0 6.6

Approach LOS E E A A

Intersection Summary

HCM Average Control Delay 7.5 HCM Level of Service A

HCM Volume to Capacity ratio 0.59

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 60.9% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 80 395 80 70 345 110 149 408 107 112 182 59

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 10 10 11 10 10 11 12 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 0.99 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.96 1.00 0.97 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1711 1652 1711 1652 1700 1788 1711 1768

Flt Permitted 0.26 1.00 0.26 1.00 0.44 1.00 0.10 1.00

Satd. Flow (perm) 467 1652 462 1652 792 1788 177 1768

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 87 429 87 76 375 120 162 443 116 122 198 64

RTOR Reduction (vph) 0 5 0 0 8 0 0 7 0 0 9 0

Lane Group Flow (vph) 87 511 0 76 487 0 162 552 0 122 253 0

Confl. Peds. (#/hr) 10 8 8 10 8 7 7 8

Confl. Bikes (#/hr) 2 2 5

Bus Blockages (#/hr) 0 4 0 0 0 0 0 0 0 0 0 0

Turn Type pm+pt pm+pt pm+pt pm+pt

Protected Phases 5 2 1 6 7 4 3 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 59.3 54.3 57.3 53.3 52.9 43.2 50.5 42.0

Effective Green, g (s) 59.3 54.3 57.3 53.3 52.9 43.2 50.5 42.0

Actuated g/C Ratio 0.46 0.42 0.44 0.41 0.41 0.33 0.39 0.32

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 261 690 242 677 390 594 169 571

v/s Ratio Prot c0.01 c0.31 0.01 0.29 0.03 c0.31 c0.05 0.14

v/s Ratio Perm 0.14 0.13 0.14 0.23

v/c Ratio 0.33 0.74 0.31 0.72 0.42 0.93 0.72 0.44

Uniform Delay, d1 22.9 31.9 23.8 32.1 25.8 41.9 31.1 34.7

Progression Factor 0.56 0.64 1.00 1.00 1.08 0.98 1.00 1.00

Incremental Delay, d2 0.3 6.9 0.3 6.5 0.1 12.5 12.1 0.2

Delay (s) 13.1 27.4 24.1 38.6 28.0 53.6 43.2 34.9

Level of Service B C C D C D D C

Approach Delay (s) 25.3 36.6 47.8 37.6

Approach LOS C D D D

Intersection Summary

HCM Average Control Delay 37.3 HCM Level of Service D

HCM Volume to Capacity ratio 0.73

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 81.0% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 0 0 0 109 1 113 0 323 220 57 221 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 0 0 118 1 123 0 351 239 62 240 0

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 0 242 590 302

Volume Left (vph) 0 118 0 62

Volume Right (vph) 0 123 239 0

Hadj (s) 0.00 -0.17 -0.21 0.08

Departure Headway (s) 6.8 5.9 4.9 5.6

Degree Utilization, x 0.00 0.40 0.81 0.47

Capacity (veh/h) 462 560 714 616

Control Delay (s) 9.8 12.8 25.2 13.3

Approach Delay (s) 0.0 12.8 25.2 13.3

Approach LOS A B D B

Intersection Summary

Delay 19.4

HCM Level of Service C

Intersection Capacity Utilization 68.6% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 46 30 0 3 27 60 1 3 4 67 11 18

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 50 33 0 3 29 65 1 3 4 73 12 20

Pedestrians 1 4 3 1

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 0 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1279

pX, platoon unblocked

vC, conflicting volume 96 36 231 238 40 212 205 64

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 96 36 231 238 40 212 205 64

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 97 100 100 99 100 90 98 98

cM capacity (veh/h) 1497 1571 678 638 1026 714 665 999

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 83 98 9 104

Volume Left 50 3 1 73

Volume Right 0 65 4 20

cSH 1497 1571 794 748

Volume to Capacity 0.03 0.00 0.01 0.14

Queue Length 95th (ft) 3 0 1 12

Control Delay (s) 4.6 0.3 9.6 10.6

Lane LOS A A A B

Approach Delay (s) 4.6 0.3 9.6 10.6

Approach LOS A B

Intersection Summary

Average Delay 5.4

Intersection Capacity Utilization 29.8% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBU NBL NBT NBR SBU SBL

Lane Configurations

Volume (vph) 23 5 58 24 14 19 25 35 1810 38 2 9

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 12 12 12 12 12

Total Lost time (s) 4.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 0.98 1.00 0.99 1.00 1.00 0.94 1.00

Flpb, ped/bikes 0.99 1.00 0.99 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.86 1.00 0.91 1.00 1.00 0.85 1.00

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Satd. Flow (prot) 1584 1366 1581 1461 1593 3185 1340 1593

Flt Permitted 0.73 1.00 0.71 1.00 0.95 1.00 1.00 0.95

Satd. Flow (perm) 1223 1366 1186 1461 1593 3185 1340 1593

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 25 5 63 26 15 21 27 38 1967 41 2 10

RTOR Reduction (vph) 0 60 0 0 20 0 0 0 0 7 0 0

Lane Group Flow (vph) 25 8 0 26 16 0 0 65 1967 34 0 12

Confl. Peds. (#/hr) 6 8 8 6 12 10 10

Turn Type pm+pt pm+pt Prot Prot Perm Prot Prot

Protected Phases 7 4 3 8 5 5 2 1 1

Permitted Phases 4 8 2

Actuated Green, G (s) 8.1 5.7 8.1 5.7 6.4 100.5 100.5 2.4

Effective Green, g (s) 8.1 5.7 8.1 5.7 6.4 100.5 100.5 2.4

Actuated g/C Ratio 0.06 0.04 0.06 0.04 0.05 0.77 0.77 0.02

Clearance Time (s) 4.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 2.0 3.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 83 60 81 64 78 2462 1036 29

v/s Ratio Prot 0.01 0.01 c0.01 0.01 c0.04 c0.62 0.01

v/s Ratio Perm 0.01 c0.01 0.03

v/c Ratio 0.30 0.13 0.32 0.25 0.83 0.80 0.03 0.41

Uniform Delay, d1 58.1 59.8 58.1 60.1 61.3 8.8 3.4 63.1

Progression Factor 1.00 1.00 1.00 1.00 0.99 0.76 1.29 1.42

Incremental Delay, d2 2.0 0.4 2.3 0.7 26.0 1.3 0.0 2.6

Delay (s) 60.1 60.1 60.4 60.8 86.4 7.9 4.5 92.2

Level of Service E E E E F A A F

Approach Delay (s) 60.1 60.6 10.3

Approach LOS E E B

Intersection Summary

HCM Average Control Delay 11.2 HCM Level of Service B

HCM Volume to Capacity ratio 0.78

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 75.6% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBT SBR

Lane Configurations

Volume (vph) 1249 20

Ideal Flow (vphpl) 1900 1900

Lane Width 12 12

Total Lost time (s) 5.0 5.0

Lane Util. Factor 0.95 1.00

Frpb, ped/bikes 1.00 0.93

Flpb, ped/bikes 1.00 1.00

Frt 1.00 0.85

Flt Protected 1.00 1.00

Satd. Flow (prot) 3185 1324

Flt Permitted 1.00 1.00

Satd. Flow (perm) 3185 1324

Peak-hour factor, PHF 0.92 0.92

Adj. Flow (vph) 1358 22

RTOR Reduction (vph) 0 6

Lane Group Flow (vph) 1358 16

Confl. Peds. (#/hr) 12

Turn Type Perm

Protected Phases 6

Permitted Phases 6

Actuated Green, G (s) 96.5 96.5

Effective Green, g (s) 96.5 96.5

Actuated g/C Ratio 0.74 0.74

Clearance Time (s) 5.0 5.0

Vehicle Extension (s) 2.0 2.0

Lane Grp Cap (vph) 2364 983

v/s Ratio Prot 0.43

v/s Ratio Perm 0.01

v/c Ratio 0.57 0.02

Uniform Delay, d1 7.5 4.4

Progression Factor 0.74 0.18

Incremental Delay, d2 0.8 0.0

Delay (s) 6.3 0.8

Level of Service A A

Approach Delay (s) 7.0

Approach LOS A

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 39 537 20 27 480 14 77 73 62 55 25 65

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 10 11 11 12 10 10 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 1.00 1.00 0.93 1.00 0.89

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1762 3371 1697 3404 1652 1603 1770 1636

Flt Permitted 0.45 1.00 0.42 1.00 0.69 1.00 0.66 1.00

Satd. Flow (perm) 838 3371 755 3404 1206 1603 1237 1636

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 42 584 22 29 522 15 84 79 67 60 27 71

RTOR Reduction (vph) 0 2 0 0 1 0 0 58 0 0 61 0

Lane Group Flow (vph) 42 604 0 29 536 0 84 88 0 60 37 0

Confl. Peds. (#/hr) 5 9 9 5 9 9

Bus Blockages (#/hr) 0 4 0 0 0 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 6 4 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 46.1 46.1 46.1 46.1 8.9 8.9 8.9 8.9

Effective Green, g (s) 46.1 46.1 46.1 46.1 8.9 8.9 8.9 8.9

Actuated g/C Ratio 0.71 0.71 0.71 0.71 0.14 0.14 0.14 0.14

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 594 2391 535 2414 165 219 169 224

v/s Ratio Prot c0.18 0.16 0.06 0.02

v/s Ratio Perm 0.05 0.04 c0.07 0.05

v/c Ratio 0.07 0.25 0.05 0.22 0.51 0.40 0.36 0.16

Uniform Delay, d1 2.9 3.3 2.9 3.3 26.0 25.6 25.4 24.8

Progression Factor 0.88 0.98 0.68 0.75 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.2 0.2 0.2 0.2 2.5 1.2 1.3 0.3

Delay (s) 2.8 3.5 2.1 2.6 28.5 26.8 26.7 25.1

Level of Service A A A A C C C C

Approach Delay (s) 3.5 2.6 27.4 25.7

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 8.8 HCM Level of Service A

HCM Volume to Capacity ratio 0.29

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 50.4% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

62: N 185th St & Midvale Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 43 Synchro 7 -  Report

David Evans and Associates, Inc. Page 65

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 10 353 14 56 400 13 79 6 96 21 0 18

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 1.00 0.97 0.99

Flpb, ped/bikes 0.97 1.00 1.00 0.99 1.00 0.99 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85 0.94

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.96 1.00 0.97

Satd. Flow (prot) 1725 1801 1533 1757 1788 1705 1542 1677

Flt Permitted 0.49 1.00 1.00 0.53 1.00 0.71 1.00 0.78

Satd. Flow (perm) 894 1801 1533 988 1788 1268 1542 1348

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 11 384 15 61 435 14 86 7 104 23 0 20

RTOR Reduction (vph) 0 0 4 0 1 0 0 0 91 0 18 0

Lane Group Flow (vph) 11 384 11 61 448 0 0 93 13 0 25 0

Confl. Peds. (#/hr) 24 6 6 24 9 3 3 9

Turn Type Perm Perm Perm Perm Perm Perm

Protected Phases 2 6 4 8

Permitted Phases 2 2 6 4 4 8

Actuated Green, G (s) 46.9 46.9 46.9 46.9 46.9 8.1 8.1 8.1

Effective Green, g (s) 46.9 46.9 46.9 46.9 46.9 8.1 8.1 8.1

Actuated g/C Ratio 0.72 0.72 0.72 0.72 0.72 0.12 0.12 0.12

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 645 1299 1106 713 1290 158 192 168

v/s Ratio Prot 0.21 c0.25

v/s Ratio Perm 0.01 0.01 0.06 c0.07 0.01 0.02

v/c Ratio 0.02 0.30 0.01 0.09 0.35 0.59 0.07 0.15

Uniform Delay, d1 2.6 3.2 2.5 2.7 3.4 26.9 25.1 25.4

Progression Factor 0.61 0.86 0.61 0.95 1.09 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.5 0.0 0.2 0.6 3.6 0.1 0.2

Delay (s) 1.6 3.2 1.6 2.7 4.3 30.5 25.2 25.5

Level of Service A A A A A C C C

Approach Delay (s) 3.1 4.1 27.7 25.5

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 8.5 HCM Level of Service A

HCM Volume to Capacity ratio 0.38

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 49.0% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

63: N 175th St & Midvale Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 43 Synchro 7 -  Report

David Evans and Associates, Inc. Page 66

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 62 679 30 22 782 84 45 33 29 74 11 81

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.5 4.5

Lane Util. Factor 1.00 0.95 1.00 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 0.98 1.00 0.93

Flpb, ped/bikes 1.00 1.00 0.99 1.00 0.94 1.00 0.96 1.00

Frt 1.00 0.99 1.00 0.99 1.00 0.93 1.00 0.87

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1587 3044 1577 4325 1499 1469 1534 1306

Flt Permitted 0.28 1.00 0.35 1.00 0.58 1.00 0.71 1.00

Satd. Flow (perm) 463 3044 580 4325 911 1469 1151 1306

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 67 738 33 24 850 91 49 36 32 80 12 88

RTOR Reduction (vph) 0 1 0 0 5 0 0 29 0 0 78 0

Lane Group Flow (vph) 67 770 0 24 936 0 49 39 0 80 22 0

Confl. Peds. (#/hr) 14 23 23 14 49 24 24 49

Turn Type pm+pt pm+pt Perm Perm

Protected Phases 5 2 1 6 4 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 102.9 97.4 99.3 95.6 13.9 13.9 14.4 14.4

Effective Green, g (s) 102.9 97.4 99.3 95.6 13.9 13.9 14.4 14.4

Actuated g/C Ratio 0.79 0.75 0.76 0.74 0.11 0.11 0.11 0.11

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.5 4.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 414 2281 471 3181 97 157 127 145

v/s Ratio Prot c0.01 c0.25 0.00 0.22 0.03 0.02

v/s Ratio Perm 0.12 0.04 0.05 c0.07

v/c Ratio 0.16 0.34 0.05 0.29 0.51 0.25 0.63 0.15

Uniform Delay, d1 3.1 5.5 3.7 5.8 54.8 53.3 55.3 52.3

Progression Factor 0.89 1.34 0.20 0.13 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.2 0.3 0.0 0.2 4.1 0.8 9.4 0.5

Delay (s) 2.9 7.7 0.8 0.9 58.9 54.1 64.7 52.7

Level of Service A A A A E D E D

Approach Delay (s) 7.3 0.9 56.1 58.0

Approach LOS A A E E

Intersection Summary

HCM Average Control Delay 11.4 HCM Level of Service B

HCM Volume to Capacity ratio 0.36

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 9.5

Intersection Capacity Utilization 58.6% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

64: PW 2nd Access Road & 116th Ave W 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 43 Synchro 7 -  Report

David Evans and Associates, Inc. Page 67

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 0 0 0 20 30 0

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 0 0 22 33 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 54 33 33

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 54 33 33

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 100 100

cM capacity (veh/h) 954 1041 1579

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 0 22 33

Volume Left 0 0 0

Volume Right 0 0 0

cSH 1700 1700 1700

Volume to Capacity 0.00 0.01 0.02

Queue Length 95th (ft) 0 0 0

Control Delay (s) 0.0 0.0 0.0

Lane LOS A

Approach Delay (s) 0.0 0.0 0.0

Approach LOS A

Intersection Summary

Average Delay 0.0

Intersection Capacity Utilization 6.7% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

1: NW 196th St & Richmond Beach Dr 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 44 Synchro 7 -  Report

David Evans and Associates, Inc. Page 1

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 22 41 7 6 72 8

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 24 45 8 7 78 9

Pedestrians 2 5 2

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 183 15 16

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 183 15 16

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 97 96 95

cM capacity (veh/h) 762 1061 1599

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 68 14 87

Volume Left 24 0 78

Volume Right 45 7 0

cSH 933 1700 1599

Volume to Capacity 0.07 0.01 0.05

Queue Length 95th (ft) 6 0 4

Control Delay (s) 9.2 0.0 6.7

Lane LOS A A

Approach Delay (s) 9.2 0.0 6.7

Approach LOS A

Intersection Summary

Average Delay 7.1

Intersection Capacity Utilization 22.2% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

2: NW 195th Pl & Richmond Beach Dr 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 44 Synchro 7 -  Report

David Evans and Associates, Inc. Page 2

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 15 3 5 14 15 8

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 16 3 5 15 16 9

Pedestrians 1 1 1

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 56 15 22

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 56 15 22

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 98 100 99

cM capacity (veh/h) 940 1063 1593

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 20 21 25

Volume Left 16 0 16

Volume Right 3 15 0

cSH 958 1700 1593

Volume to Capacity 0.02 0.01 0.01

Queue Length 95th (ft) 2 0 1

Control Delay (s) 8.8 0.0 4.8

Lane LOS A A

Approach Delay (s) 8.8 0.0 4.8

Approach LOS A

Intersection Summary

Average Delay 4.5

Intersection Capacity Utilization 18.2% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

3: NW 195th Pl & 24th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 44 Synchro 7 -  Report

David Evans and Associates, Inc. Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 84 0 19 57 11 0 3 24 7 3 1

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 91 0 21 62 12 0 3 26 8 3 1

Pedestrians 1 1 4

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 78 92 200 214 93 235 208 72

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 78 92 200 214 93 235 208 72

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 99 100 100 97 99 100 100

cM capacity (veh/h) 1515 1501 743 671 962 684 676 987

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total 92 21 74 29 12

Volume Left 1 21 0 0 8

Volume Right 0 0 12 26 1

cSH 1515 1501 1700 918 702

Volume to Capacity 0.00 0.01 0.04 0.03 0.02

Queue Length 95th (ft) 0 1 0 2 1

Control Delay (s) 0.1 7.4 0.0 9.1 10.2

Lane LOS A A A B

Approach Delay (s) 0.1 1.6 9.1 10.2

Approach LOS A B

Intersection Summary

Average Delay 2.4

Intersection Capacity Utilization 21.6% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

4: NW 196th St NW & 20th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 44 Synchro 7 -  Report

David Evans and Associates, Inc. Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 3 141 1 85 172 200 2 12 71 140 20 4

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 3 153 1 92 187 217 2 13 77 152 22 4

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 80 78 186 311 92 178

Volume Left (vph) 3 0 92 0 2 152

Volume Right (vph) 0 1 0 217 77 4

Hadj (s) 0.05 0.02 0.28 -0.46 -0.46 0.19

Departure Headway (s) 6.0 5.9 5.8 5.0 5.3 5.7

Degree Utilization, x 0.13 0.13 0.30 0.44 0.14 0.28

Capacity (veh/h) 562 568 598 690 616 583

Control Delay (s) 8.7 8.6 10.1 10.7 9.1 11.0

Approach Delay (s) 8.6 10.5 9.1 11.0

Approach LOS A B A B

Intersection Summary

Delay 10.1

HCM Level of Service B

Intersection Capacity Utilization 47.4% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

5: NW 195th St & 15th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 44 Synchro 7 -  Report

David Evans and Associates, Inc. Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 19 362 0 0 440 80 0 0 0 64 0 27

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 21 393 0 0 478 87 0 0 0 70 0 29

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 479 393 703 914 197 761 958 284

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 479 393 703 914 197 761 958 284

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 98 100 100 100 100 76 100 96

cM capacity (veh/h) 1079 1162 306 266 811 290 251 713

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 217 197 239 326 0 99

Volume Left 21 0 0 0 0 70

Volume Right 0 0 0 87 0 29

cSH 1079 1700 1162 1700 1700 352

Volume to Capacity 0.02 0.12 0.00 0.19 0.00 0.28

Queue Length 95th (ft) 1 0 0 0 0 28

Control Delay (s) 1.0 0.0 0.0 0.0 0.0 19.2

Lane LOS A A C

Approach Delay (s) 0.5 0.0 0.0 19.2

Approach LOS A C

Intersection Summary

Average Delay 2.0

Intersection Capacity Utilization 36.0% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

6: N Richmond Beach Rd & 15th Drwy 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 44 Synchro 7 -  Report

David Evans and Associates, Inc. Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 2 388 35 23 482 5 48 1 28 4 0 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 422 38 25 524 5 52 1 30 4 0 1

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 213 249 287 267 84 5

Volume Left (vph) 2 0 25 0 52 4

Volume Right (vph) 0 38 0 5 30 1

Hadj (s) 0.04 -0.07 0.08 0.02 -0.06 0.07

Departure Headway (s) 5.4 5.3 5.3 5.3 5.9 6.2

Degree Utilization, x 0.32 0.37 0.42 0.39 0.14 0.01

Capacity (veh/h) 651 664 659 667 563 513

Control Delay (s) 9.7 10.1 11.0 10.4 9.8 9.3

Approach Delay (s) 9.9 10.7 9.8 9.3

Approach LOS A B A A

Intersection Summary

Delay 10.3

HCM Level of Service B

Intersection Capacity Utilization 40.9% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

7: NW 190th St & N Richmond Beach Rd 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 44 Synchro 7 -  Report

David Evans and Associates, Inc. Page 7

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 1 66 545 7 43 423

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 72 592 8 47 460

Pedestrians 2 1

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1289

pX, platoon unblocked

vC, conflicting volume 922 303 602

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 922 303 602

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 90 95

cM capacity (veh/h) 256 691 970

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2

Volume Total 73 395 205 200 307

Volume Left 1 0 0 47 0

Volume Right 72 0 8 0 0

cSH 674 1700 1700 970 1700

Volume to Capacity 0.11 0.23 0.12 0.05 0.18

Queue Length 95th (ft) 9 0 0 4 0

Control Delay (s) 11.0 0.0 0.0 2.4 0.0

Lane LOS B A

Approach Delay (s) 11.0 0.0 1.0

Approach LOS B

Intersection Summary

Average Delay 1.1

Intersection Capacity Utilization 42.8% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

8: N Richmond Beach Rd & 8th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 44 Synchro 7 -  Report

David Evans and Associates, Inc. Page 8

Movement EBL EBT EBR EBR2 WBL2 WBL WBT WBR NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 29 327 23 1 29 53 433 206 6 85 176 19

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 12 12 12 11 11 10 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.95 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1700 3491 1711 3096 1711 1771

Flt Permitted 0.39 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 693 3491 1711 3096 1711 1771

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 32 355 25 1 32 58 471 224 7 92 191 21

RTOR Reduction (vph) 0 0 0 0 0 0 31 0 0 0 3 0

Lane Group Flow (vph) 32 381 0 0 0 90 664 0 0 99 209 0

Confl. Peds. (#/hr) 4 6 2 6 2 2 2

Confl. Bikes (#/hr) 3 2

Bus Blockages (#/hr) 0 0 0 0 0 0 4 0 0 0 0 0

Turn Type Perm Prot Prot Split Split

Protected Phases 2 1 1 6 4 4 4

Permitted Phases 2

Actuated Green, G (s) 58.6 58.6 11.7 75.3 21.3 21.3

Effective Green, g (s) 58.6 58.6 11.7 75.3 21.3 21.3

Actuated g/C Ratio 0.42 0.42 0.08 0.54 0.15 0.15

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.5 2.0 2.0 2.5 2.5

Lane Grp Cap (vph) 290 1461 143 1665 260 269

v/s Ratio Prot 0.11 c0.05 c0.21 0.06 c0.12

v/s Ratio Perm 0.05

v/c Ratio 0.11 0.26 0.63 0.40 0.38 0.78

Uniform Delay, d1 24.8 26.6 62.1 19.0 53.4 57.1

Progression Factor 1.00 1.00 0.93 0.76 1.00 1.00

Incremental Delay, d2 0.8 0.4 5.7 0.7 0.7 12.6

Delay (s) 25.6 27.0 63.7 15.2 54.1 69.6

Level of Service C C E B D E

Approach Delay (s) 26.9 20.7 64.7

Approach LOS C C E

Intersection Summary

HCM Average Control Delay 37.6 HCM Level of Service D

HCM Volume to Capacity ratio 0.53

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 65.2% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

8: N Richmond Beach Rd & 8th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 44 Synchro 7 -  Report

David Evans and Associates, Inc. Page 9

Movement SBL SBT SBR SBR2 NEL2 NEL NER NER2

Lane Configurations

Volume (vph) 97 72 19 31 2 25 21 9

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 0.95

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 0.94 0.93

Flt Protected 0.95 1.00 0.98

Satd. Flow (prot) 1711 1651 1600

Flt Permitted 0.95 1.00 0.98

Satd. Flow (perm) 1711 1651 1600

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 105 78 21 34 2 27 23 10

RTOR Reduction (vph) 0 9 0 0 0 0 0 0

Lane Group Flow (vph) 105 124 0 0 0 62 0 0

Confl. Peds. (#/hr) 4 2 2 2 4 4 6

Confl. Bikes (#/hr) 3 3

Bus Blockages (#/hr) 0 2 0 0 0 0 0 0

Turn Type Split Split

Protected Phases 7 7 3 3

Permitted Phases

Actuated Green, G (s) 14.8 14.8 8.6

Effective Green, g (s) 14.8 14.8 8.6

Actuated g/C Ratio 0.11 0.11 0.06

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0

Lane Grp Cap (vph) 181 175 98

v/s Ratio Prot 0.06 c0.08 c0.04

v/s Ratio Perm

v/c Ratio 0.58 0.71 0.63

Uniform Delay, d1 59.6 60.5 64.2

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 3.0 10.2 9.4

Delay (s) 62.7 70.7 73.6

Level of Service E E E

Approach Delay (s) 67.2 73.6

Approach LOS E E

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 56 449 23 31 757 151 12 37 26 63 30 48

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 11 11 10 10 11 10 10 10

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00

Frt 0.99 0.98 1.00 0.94 1.00 0.91

Flt Protected 0.99 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 3349 3285 1638 1620 1644 1559

Flt Permitted 0.78 0.92 0.70 1.00 0.71 1.00

Satd. Flow (perm) 2629 3039 1210 1620 1233 1559

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 61 488 25 34 823 164 13 40 28 68 33 52

RTOR Reduction (vph) 0 3 0 0 16 0 0 25 0 0 0 0

Lane Group Flow (vph) 0 571 0 0 1005 0 13 43 0 68 85 0

Confl. Peds. (#/hr) 8 2 2 8 7 4 4 7

Confl. Bikes (#/hr) 2

Bus Blockages (#/hr) 0 4 0 0 4 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 51.3 51.3 8.7 8.7 8.7 8.7

Effective Green, g (s) 51.3 51.3 8.7 8.7 8.7 8.7

Actuated g/C Ratio 0.73 0.73 0.12 0.12 0.12 0.12

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1927 2227 150 201 153 194

v/s Ratio Prot 0.03 0.05

v/s Ratio Perm 0.22 c0.33 0.01 c0.06

v/c Ratio 0.30 0.45 0.09 0.22 0.44 0.44

Uniform Delay, d1 3.2 3.7 27.1 27.6 28.4 28.4

Progression Factor 1.83 0.91 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.4 0.6 0.3 0.5 2.1 1.6

Delay (s) 6.2 4.0 27.4 28.1 30.5 30.0

Level of Service A A C C C C

Approach Delay (s) 6.2 4.0 28.0 30.2

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 8.0 HCM Level of Service A

HCM Volume to Capacity ratio 0.45

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 64.9% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 396 142 97 646 308 91

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 11 11 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 1.00 0.95 0.97

Frpb, ped/bikes 0.99 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.96 1.00 1.00 0.97

Flt Protected 1.00 0.95 1.00 0.96

Satd. Flow (prot) 3257 1770 3421 3340

Flt Permitted 1.00 0.95 1.00 0.96

Satd. Flow (perm) 3257 1770 3421 3340

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 430 154 105 702 335 99

RTOR Reduction (vph) 37 0 0 0 49 0

Lane Group Flow (vph) 547 0 105 702 385 0

Confl. Peds. (#/hr) 6 6

Confl. Bikes (#/hr) 1 3

Turn Type Prot

Protected Phases 2 1 6 4

Permitted Phases

Actuated Green, G (s) 35.1 7.5 47.6 12.4

Effective Green, g (s) 35.1 7.5 47.6 12.4

Actuated g/C Ratio 0.50 0.11 0.68 0.18

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1633 190 2326 592

v/s Ratio Prot c0.17 c0.06 0.21 c0.12

v/s Ratio Perm

v/c Ratio 0.33 0.55 0.30 0.65

Uniform Delay, d1 10.5 29.7 4.5 26.8

Progression Factor 0.88 1.19 0.77 1.00

Incremental Delay, d2 0.5 1.9 0.3 2.0

Delay (s) 9.8 37.1 3.8 28.7

Level of Service A D A C

Approach Delay (s) 9.8 8.1 28.7

Approach LOS A A C

Intersection Summary

HCM Average Control Delay 13.6 HCM Level of Service B

HCM Volume to Capacity ratio 0.44

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 45.2% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 43 410 48 18 489 39 211 226 40 75 99 35

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 12 11 11 11 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.99 1.00 0.98 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1711 3355 1770 3349 1711 1757 1711 1730

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1711 3355 1770 3349 1711 1757 1711 1730

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 47 446 52 20 532 42 229 246 43 82 108 38

RTOR Reduction (vph) 0 4 0 0 3 0 0 5 0 0 0 0

Lane Group Flow (vph) 47 494 0 20 571 0 229 284 0 82 146 0

Confl. Peds. (#/hr) 2 4 4 2 1 1

Confl. Bikes (#/hr) 3 1

Bus Blockages (#/hr) 0 0 0 0 4 0 0 0 0 0 0 0

Turn Type Prot Prot Split Split

Protected Phases 1 6 5 2 3 3 4 4

Permitted Phases

Actuated Green, G (s) 7.4 72.4 4.1 69.1 27.2 27.2 16.3 16.3

Effective Green, g (s) 7.4 72.4 4.1 69.1 27.2 27.2 16.3 16.3

Actuated g/C Ratio 0.05 0.52 0.03 0.49 0.19 0.19 0.12 0.12

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.0 2.5 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 90 1735 52 1653 332 341 199 201

v/s Ratio Prot c0.03 c0.15 0.01 c0.17 0.13 c0.16 0.05 c0.08

v/s Ratio Perm

v/c Ratio 0.52 0.28 0.38 0.35 0.69 0.83 0.41 0.73

Uniform Delay, d1 64.6 19.1 66.7 21.6 52.5 54.2 57.4 59.7

Progression Factor 0.71 0.87 1.14 0.49 1.02 1.02 1.00 1.00

Incremental Delay, d2 3.9 0.4 3.4 0.6 4.6 14.9 0.5 10.5

Delay (s) 50.0 17.0 79.4 11.1 58.2 70.4 57.9 70.2

Level of Service D B E B E E E E

Approach Delay (s) 19.8 13.4 65.0 65.8

Approach LOS B B E E

Intersection Summary

HCM Average Control Delay 35.8 HCM Level of Service D

HCM Volume to Capacity ratio 0.54

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 25.0

Intersection Capacity Utilization 54.6% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 11 2 0 75 4 15 1 379 72 17 170 2

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 12 2 0 82 4 16 1 412 78 18 185 2

Pedestrians 2 1 1 1

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 0 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 698 718 189 679 680 453 189 491

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 698 718 189 679 680 453 189 491

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 96 99 100 77 99 97 100 98

cM capacity (veh/h) 336 347 851 357 365 606 1383 1071

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 14 102 491 205

Volume Left 12 82 1 18

Volume Right 0 16 78 2

cSH 338 383 1383 1071

Volume to Capacity 0.04 0.27 0.00 0.02

Queue Length 95th (ft) 3 27 0 1

Control Delay (s) 16.1 17.8 0.0 0.9

Lane LOS C C A A

Approach Delay (s) 16.1 17.8 0.0 0.9

Approach LOS C C

Intersection Summary

Average Delay 2.8

Intersection Capacity Utilization 37.0% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 5 63 107 449 337 7

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 5 68 116 488 366 8

Pedestrians 2 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1095 372 376

vC1, stage 1 conf vol 372

vC2, stage 2 conf vol 723

vCu, unblocked vol 1095 372 376

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s) 5.4

tF (s) 3.5 3.3 2.2

p0 queue free % 99 90 90

cM capacity (veh/h) 396 673 1181

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 74 604 374

Volume Left 5 116 0

Volume Right 68 0 8

cSH 640 1181 1700

Volume to Capacity 0.12 0.10 0.22

Queue Length 95th (ft) 10 8 0

Control Delay (s) 11.4 2.5 0.0

Lane LOS B A

Approach Delay (s) 11.4 2.5 0.0

Approach LOS B

Intersection Summary

Average Delay 2.3

Intersection Capacity Utilization 61.9% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 2 326 69 54 374 37 159 16 33 14 3 6

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 354 75 59 407 40 173 17 36 15 3 7

Pedestrians 1 1 2

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 449 430 929 963 394 950 981 429

vC1, stage 1 conf vol 397 397 546 546

vC2, stage 2 conf vol 532 566 404 435

vCu, unblocked vol 449 430 929 963 394 950 981 429

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s) 6.1 5.5 6.1 5.5

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 95 60 96 95 96 99 99

cM capacity (veh/h) 1110 1128 428 419 654 395 405 625

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 2 429 59 447 226 25

Volume Left 2 0 59 0 173 15

Volume Right 0 75 0 40 36 7

cSH 1110 1700 1128 1700 452 439

Volume to Capacity 0.00 0.25 0.05 0.26 0.50 0.06

Queue Length 95th (ft) 0 0 4 0 68 5

Control Delay (s) 8.3 0.0 8.4 0.0 20.6 13.7

Lane LOS A A C B

Approach Delay (s) 0.0 1.0 20.6 13.7

Approach LOS C B

Intersection Summary

Average Delay 4.6

Intersection Capacity Utilization 50.5% ICU Level of Service A

Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 361 48 125 480 116 309

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 392 52 136 522 126 336

Pedestrians 2 6

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 1

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 1257

pX, platoon unblocked 0.86

vC, conflicting volume 451 1220 424

vC1, stage 1 conf vol 424

vC2, stage 2 conf vol 795

vCu, unblocked vol 451 1176 424

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s) 5.4

tF (s) 2.2 3.5 3.3

p0 queue free % 88 63 46

cM capacity (veh/h) 1104 344 627

Direction, Lane # EB 1 WB 1 WB 2 NB 1

Volume Total 445 136 522 462

Volume Left 0 136 0 126

Volume Right 52 0 0 336

cSH 1700 1104 1700 512

Volume to Capacity 0.26 0.12 0.31 0.90

Queue Length 95th (ft) 0 10 0 260

Control Delay (s) 0.0 8.7 0.0 47.9

Lane LOS A E

Approach Delay (s) 0.0 1.8 47.9

Approach LOS E

Intersection Summary

Average Delay 14.9

Intersection Capacity Utilization 64.4% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 8 30 52 245 77 12

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 9 33 57 266 84 13

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 324 241 191

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 324 241 191

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 99 89 98

cM capacity (veh/h) 1235 742 850

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 41 323 97

Volume Left 9 0 84

Volume Right 0 266 13

cSH 1235 1700 755

Volume to Capacity 0.01 0.19 0.13

Queue Length 95th (ft) 1 0 11

Control Delay (s) 1.7 0.0 10.5

Lane LOS A B

Approach Delay (s) 1.7 0.0 10.5

Approach LOS B

Intersection Summary

Average Delay 2.4

Intersection Capacity Utilization 29.6% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 26 37 87 336 195 19

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 28 40 95 365 212 21

Pedestrians 4

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 781 222 212

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 781 222 212

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 92 95 93

cM capacity (veh/h) 337 817 1358

Direction, Lane # EB 1 EB 2 NB 1 SB 1

Volume Total 28 40 460 233

Volume Left 28 0 95 0

Volume Right 0 40 0 21

cSH 337 817 1358 1700

Volume to Capacity 0.08 0.05 0.07 0.14

Queue Length 95th (ft) 7 4 6 0

Control Delay (s) 16.7 9.6 2.2 0.0

Lane LOS C A A

Approach Delay (s) 12.5 2.2 0.0

Approach LOS B

Intersection Summary

Average Delay 2.4

Intersection Capacity Utilization 47.2% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 1 0 155 2 210 0 257 139 54 127 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 11 12 12 12 12 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 0.98 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 0.85 1.00

Flt Protected 1.00 0.95 1.00 1.00 1.00 0.99

Satd. Flow (prot) 1863 1707 1544 1863 1548 1831

Flt Permitted 1.00 0.76 1.00 1.00 1.00 0.60

Satd. Flow (perm) 1863 1361 1544 1863 1548 1117

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 1 0 168 2 228 0 279 151 59 138 1

RTOR Reduction (vph) 0 0 0 0 82 0 0 0 118 0 0 0

Lane Group Flow (vph) 0 1 0 168 148 0 0 279 33 0 198 0

Confl. Peds. (#/hr) 3 1 1 3 6 7 7 6

Confl. Bikes (#/hr) 1 1

Turn Type Perm Perm Perm Perm Perm

Protected Phases 2 2 5 5

Permitted Phases 2 2 5 5 5

Actuated Green, G (s) 44.7 44.7 44.7 15.3 15.3 15.3

Effective Green, g (s) 44.7 44.7 44.7 15.3 15.3 15.3

Actuated g/C Ratio 0.64 0.64 0.64 0.22 0.22 0.22

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1190 869 986 407 338 244

v/s Ratio Prot 0.00 0.10 0.15

v/s Ratio Perm c0.12 0.02 c0.18

v/c Ratio 0.00 0.19 0.15 0.69 0.10 0.81

Uniform Delay, d1 4.6 5.2 5.1 25.1 21.8 26.0

Progression Factor 1.00 1.08 5.80 1.00 1.00 0.97

Incremental Delay, d2 0.0 0.5 0.3 3.8 0.0 16.7

Delay (s) 4.6 6.1 29.6 28.9 21.9 42.0

Level of Service A A C C C D

Approach Delay (s) 4.6 19.7 26.5 42.0

Approach LOS A B C D

Intersection Summary

HCM Average Control Delay 26.8 HCM Level of Service C

HCM Volume to Capacity ratio 0.35

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 51.7% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 64 708 58 149 788 307 67 321 223 155 197 27

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 11 12 11 12 11 10 11 12 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 0.91 0.91

Frpb, ped/bikes 1.00 1.00 1.00 0.98 1.00 1.00 0.96 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.96 1.00 1.00 0.85 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 0.99

Satd. Flow (prot) 1770 3373 1770 3199 1711 1739 1473 1610 3198

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 0.99

Satd. Flow (perm) 1770 3373 1770 3199 1711 1739 1473 1610 3198

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 70 770 63 162 857 334 73 349 242 168 214 29

RTOR Reduction (vph) 0 4 0 0 26 0 0 0 164 0 6 0

Lane Group Flow (vph) 70 829 0 162 1165 0 73 349 78 134 271 0

Confl. Peds. (#/hr) 21 14 14 21 6 13 13 6

Turn Type Prot Prot Split Perm Split

Protected Phases 5 2 1 6 4 4 3 3

Permitted Phases 4

Actuated Green, G (s) 8.0 57.8 15.0 64.8 30.5 30.5 30.5 16.7 16.7

Effective Green, g (s) 8.0 57.8 15.0 64.8 30.5 30.5 30.5 16.7 16.7

Actuated g/C Ratio 0.06 0.41 0.11 0.46 0.22 0.22 0.22 0.12 0.12

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 101 1393 190 1481 373 379 321 192 381

v/s Ratio Prot 0.04 c0.25 0.09 c0.36 0.04 c0.20 0.08 c0.08

v/s Ratio Perm 0.05

v/c Ratio 0.69 0.60 0.85 0.79 0.20 0.92 0.24 0.70 0.71

Uniform Delay, d1 64.8 32.0 61.4 31.8 44.7 53.6 45.2 59.2 59.3

Progression Factor 1.02 1.09 1.21 0.35 1.00 1.00 1.00 0.97 0.95

Incremental Delay, d2 14.8 1.8 3.4 0.4 0.1 26.9 0.1 8.0 4.8

Delay (s) 81.0 36.6 77.7 11.6 44.8 80.5 45.4 65.2 61.4

Level of Service F D E B D F D E E

Approach Delay (s) 40.0 19.5 63.8 62.6

Approach LOS D B E E

Intersection Summary

HCM Average Control Delay 39.2 HCM Level of Service D

HCM Volume to Capacity ratio 0.78

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 79.5% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 56 29 17 13 28 11 25 451 6 7 241 20

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 61 32 18 14 30 12 27 490 7 8 262 22

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 111 57 524 291

Volume Left (vph) 61 14 27 8

Volume Right (vph) 18 12 7 22

Hadj (s) 0.04 -0.04 0.04 -0.01

Departure Headway (s) 6.1 6.1 4.9 5.1

Degree Utilization, x 0.19 0.10 0.71 0.41

Capacity (veh/h) 518 506 719 671

Control Delay (s) 10.5 9.8 18.8 11.7

Approach Delay (s) 10.5 9.8 18.8 11.7

Approach LOS B A C B

Intersection Summary

Delay 15.2

HCM Level of Service C

Intersection Capacity Utilization 53.8% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 36 203 272 272 93 23

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 39 221 296 296 101 25

Pedestrians 1 12

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1014 115 127

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1014 115 127

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 81 76 80

cM capacity (veh/h) 209 937 1458

Direction, Lane # EB 1 EB 2 NB 1 SB 1

Volume Total 39 221 591 126

Volume Left 39 0 296 0

Volume Right 0 221 0 25

cSH 209 937 1458 1700

Volume to Capacity 0.19 0.24 0.20 0.07

Queue Length 95th (ft) 17 23 19 0

Control Delay (s) 26.2 10.0 5.0 0.0

Lane LOS D B A

Approach Delay (s) 12.5 5.0 0.0

Approach LOS B

Intersection Summary

Average Delay 6.4

Intersection Capacity Utilization 46.0% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 24 36 3 20 38 166 8 353 30 152 141 16

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 26 39 3 22 41 180 9 384 33 165 153 17

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 68 63 180 425 336

Volume Left (vph) 26 22 0 9 165

Volume Right (vph) 3 0 180 33 17

Hadj (s) 0.08 0.21 -0.67 -0.01 0.10

Departure Headway (s) 6.8 6.9 6.0 5.4 5.6

Degree Utilization, x 0.13 0.12 0.30 0.64 0.53

Capacity (veh/h) 440 470 539 638 608

Control Delay (s) 10.7 9.7 10.4 17.4 14.7

Approach Delay (s) 10.7 10.2 17.4 14.7

Approach LOS B B C B

Intersection Summary

Delay 14.5

HCM Level of Service B

Intersection Capacity Utilization 58.2% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 18 161 2 22 142 62 9 439 53 53 227 14

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 11 11 11 12 11 11 12 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.98 1.00 1.00

Flpb, ped/bikes 0.99 1.00 0.97 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.95 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1755 1858 1652 1702 1767 1801 1507 1768 1783

Flt Permitted 0.48 1.00 0.58 1.00 0.60 1.00 1.00 0.46 1.00

Satd. Flow (perm) 880 1858 1016 1702 1111 1801 1507 849 1783

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 20 175 2 24 154 67 10 477 58 58 247 15

RTOR Reduction (vph) 0 1 0 0 26 0 0 0 19 0 2 0

Lane Group Flow (vph) 20 176 0 24 195 0 10 477 39 58 260 0

Confl. Peds. (#/hr) 6 22 22 6 1 2 2 1

Confl. Bikes (#/hr) 2 2

Turn Type Perm Perm Perm Perm Perm

Protected Phases 4 4 2 2

Permitted Phases 4 4 2 2 2

Actuated Green, G (s) 12.9 12.9 12.9 12.9 47.1 47.1 47.1 47.1 47.1

Effective Green, g (s) 12.9 12.9 12.9 12.9 47.1 47.1 47.1 47.1 47.1

Actuated g/C Ratio 0.18 0.18 0.18 0.18 0.67 0.67 0.67 0.67 0.67

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 162 342 187 314 748 1212 1014 571 1200

v/s Ratio Prot 0.09 c0.11 c0.26 0.15

v/s Ratio Perm 0.02 0.02 0.01 0.03 0.07

v/c Ratio 0.12 0.52 0.13 0.62 0.01 0.39 0.04 0.10 0.22

Uniform Delay, d1 23.8 25.7 23.9 26.3 3.8 5.1 3.8 4.0 4.4

Progression Factor 1.00 1.00 1.17 1.32 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.5 0.1 2.6 0.0 1.0 0.1 0.4 0.4

Delay (s) 24.0 26.3 27.9 37.4 3.8 6.1 3.9 4.4 4.8

Level of Service C C C D A A A A A

Approach Delay (s) 26.0 36.4 5.8 4.7

Approach LOS C D A A

Intersection Summary

HCM Average Control Delay 14.3 HCM Level of Service B

HCM Volume to Capacity ratio 0.44

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 58.1% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 1 232 35 153 181 36 40 16 652 24 298 69

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00 1.00 0.95 0.95 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.86 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 1676 1400 1513 1586 1393 1589 1365 1354 1593 3185 1392

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.54 1.00 1.00 0.44 1.00 1.00

Satd. Flow (perm) 1593 1676 1400 1513 1586 1393 907 1365 1354 744 3185 1392

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 1 252 38 166 197 39 43 17 709 26 324 75

RTOR Reduction (vph) 0 0 15 0 0 0 0 162 169 0 0 35

Lane Group Flow (vph) 1 252 23 149 214 39 43 202 193 26 324 40

Confl. Peds. (#/hr) 5 3 3 5 1 1

Turn Type Split Perm Split Free Perm Prot Perm Perm

Protected Phases 8 8 7 7 2 2 6

Permitted Phases 8 Free 2 6 6

Actuated Green, G (s) 27.0 27.0 27.0 23.3 23.3 140.0 74.7 74.7 74.7 74.7 74.7 74.7

Effective Green, g (s) 27.0 27.0 27.0 23.3 23.3 140.0 74.7 74.7 74.7 74.7 74.7 74.7

Actuated g/C Ratio 0.19 0.19 0.19 0.17 0.17 1.00 0.53 0.53 0.53 0.53 0.53 0.53

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.5 3.5 3.5 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 307 323 270 252 264 1393 484 728 722 397 1699 743

v/s Ratio Prot 0.00 c0.15 0.10 c0.13 c0.15 0.14 0.10

v/s Ratio Perm 0.02 0.03 0.05 0.03 0.03

v/c Ratio 0.00 0.78 0.09 0.59 0.81 0.03 0.09 0.28 0.27 0.07 0.19 0.05

Uniform Delay, d1 45.6 53.7 46.4 53.9 56.2 0.0 16.0 17.9 17.8 15.8 17.0 15.7

Progression Factor 1.00 1.00 1.00 0.36 0.37 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 11.9 0.2 2.2 14.5 0.0 0.4 0.9 0.9 0.3 0.2 0.1

Delay (s) 45.6 65.5 46.5 21.5 35.4 0.0 16.3 18.8 18.7 16.1 17.2 15.8

Level of Service D E D C D A B B B B B B

Approach Delay (s) 63.0 26.9 18.6 16.9

Approach LOS E C B B

Intersection Summary

HCM Average Control Delay 26.8 HCM Level of Service C

HCM Volume to Capacity ratio 0.49

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 63.7% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 354 127 5 229 97 89 6 968 200 130 611 201

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.97 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1768 1851 1758 1863 1560 1769 3432 1770 3388

Flt Permitted 0.69 1.00 0.58 1.00 1.00 0.31 1.00 0.12 1.00

Satd. Flow (perm) 1283 1851 1068 1863 1560 568 3432 215 3388

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 385 138 5 249 105 97 7 1052 217 141 664 218

RTOR Reduction (vph) 0 2 0 0 0 84 0 23 0 0 35 0

Lane Group Flow (vph) 385 141 0 249 105 13 7 1246 0 141 847 0

Confl. Peds. (#/hr) 1 11 11 1 2 12 12 2

Confl. Bikes (#/hr) 2 1 1

Turn Type pm+pt pm+pt Perm pm+pt pm+pt

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 8 2 6

Actuated Green, G (s) 16.3 9.3 16.3 9.3 9.3 31.7 30.6 41.7 36.6

Effective Green, g (s) 16.3 9.3 16.3 9.3 9.3 31.7 30.6 41.7 36.6

Actuated g/C Ratio 0.23 0.13 0.23 0.13 0.13 0.45 0.44 0.60 0.52

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 347 246 318 248 207 276 1500 286 1771

v/s Ratio Prot c0.11 0.08 0.08 0.06 0.00 c0.36 c0.05 0.25

v/s Ratio Perm c0.15 0.10 0.01 0.01 0.24

v/c Ratio 1.11 0.57 0.78 0.42 0.06 0.03 0.83 0.49 0.48

Uniform Delay, d1 26.2 28.5 24.3 27.9 26.5 10.5 17.4 11.1 10.6

Progression Factor 1.00 1.00 0.91 0.52 0.89 1.00 1.00 1.00 1.00

Incremental Delay, d2 81.2 3.2 9.2 0.9 0.1 0.0 5.5 1.3 0.9

Delay (s) 107.4 31.7 31.2 15.5 23.7 10.6 22.9 12.5 11.6

Level of Service F C C B C B C B B

Approach Delay (s) 86.9 25.9 22.8 11.7

Approach LOS F C C B

Intersection Summary

HCM Average Control Delay 30.1 HCM Level of Service C

HCM Volume to Capacity ratio 0.87

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 78.9% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 354 803 110 5 756 295 330 487 488 25 39 88

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.1 5.5 5.5 5.5 5.1 5.1 5.5 5.1 5.1 5.5

Lane Util. Factor 1.00 0.95 1.00 0.95 0.91 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.96 0.99 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 0.96 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 1.00 0.95 0.99 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3539 1521 3371 1610 3370 1583 1770 1863 1583

Flt Permitted 0.08 1.00 1.00 0.95 0.95 0.99 1.00 0.95 1.00 1.00

Satd. Flow (perm) 147 3539 1521 3207 1610 3370 1583 1770 1863 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 385 873 120 5 822 321 359 529 530 27 42 96

RTOR Reduction (vph) 0 0 33 0 30 0 0 0 194 0 0 58

Lane Group Flow (vph) 385 873 87 0 1118 0 287 601 336 27 42 38

Confl. Peds. (#/hr) 6 8 8 6

Confl. Bikes (#/hr) 1

Turn Type pm+pt Perm Perm Split custom Split custom

Protected Phases 5 2 6 4 4 3 3

Permitted Phases 2 2 6 2 6

Actuated Green, G (s) 82.7 82.7 82.7 52.2 27.6 27.6 82.7 4.3 4.3 52.2

Effective Green, g (s) 82.7 82.7 82.7 52.2 27.6 27.6 82.7 4.3 4.3 52.2

Actuated g/C Ratio 0.63 0.63 0.63 0.40 0.21 0.21 0.63 0.03 0.03 0.40

Clearance Time (s) 5.1 5.5 5.5 5.5 5.1 5.1 5.5 5.1 5.1 5.5

Vehicle Extension (s) 3.0 3.5 3.5 3.5 3.0 3.0 3.5 3.0 3.0 3.5

Lane Grp Cap (vph) 410 2246 965 1285 341 714 1005 58 61 634

v/s Ratio Prot c0.18 0.25 0.18 c0.18 0.02 c0.02

v/s Ratio Perm c0.41 0.06 0.35 0.21 0.02

v/c Ratio 0.94 0.39 0.09 0.87 0.84 0.84 0.33 0.47 0.69 0.06

Uniform Delay, d1 40.1 11.5 9.2 35.9 49.3 49.3 11.0 61.9 62.3 24.0

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 29.1 0.1 0.0 6.8 16.9 8.9 0.2 5.8 27.7 0.0

Delay (s) 69.2 11.7 9.3 42.8 66.1 58.1 11.3 67.7 90.0 24.0

Level of Service E B A D E E B E F C

Approach Delay (s) 27.5 42.8 42.2 48.0

Approach LOS C D D D

Intersection Summary

HCM Average Control Delay 37.7 HCM Level of Service D

HCM Volume to Capacity ratio 0.88

Actuated Cycle Length (s) 130.3 Sum of lost time (s) 15.3

Intersection Capacity Utilization 87.0% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Sign Control Stop Stop Stop

Volume (vph) 3 40 57 42 29 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 3 43 62 46 32 1

Direction, Lane # EB 1 NB 1 SB 1

Volume Total (vph) 47 108 33

Volume Left (vph) 3 62 0

Volume Right (vph) 43 0 1

Hadj (s) -0.51 0.15 0.01

Departure Headway (s) 3.7 4.2 4.1

Degree Utilization, x 0.05 0.12 0.04

Capacity (veh/h) 934 842 857

Control Delay (s) 6.9 7.8 7.3

Approach Delay (s) 6.9 7.8 7.3

Approach LOS A A A

Intersection Summary

Delay 7.5

HCM Level of Service A

Intersection Capacity Utilization 22.0% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 4 2 0 1 5 49 0 23 0 47 37 10

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 4 2 0 1 5 53 0 25 0 51 40 11

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 7 60 25 102

Volume Left (vph) 4 1 0 51

Volume Right (vph) 0 53 0 11

Hadj (s) 0.17 -0.50 0.03 0.07

Departure Headway (s) 4.4 3.7 4.2 4.1

Degree Utilization, x 0.01 0.06 0.03 0.12

Capacity (veh/h) 787 941 836 855

Control Delay (s) 7.4 6.9 7.3 7.7

Approach Delay (s) 7.4 6.9 7.3 7.7

Approach LOS A A A A

Intersection Summary

Delay 7.4

HCM Level of Service A

Intersection Capacity Utilization 23.5% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 0 1 8 0 40 0 91 10 25 57 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 0 1 9 0 43 0 99 11 27 62 0

Pedestrians 1 1

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 265 226 63 223 221 105 62 110

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 265 226 63 223 221 105 62 110

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 100 100 99 100 95 100 98

cM capacity (veh/h) 646 661 1001 721 665 948 1541 1480

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 2 52 110 89

Volume Left 1 9 0 27

Volume Right 1 43 11 0

cSH 785 901 1541 1480

Volume to Capacity 0.00 0.06 0.00 0.02

Queue Length 95th (ft) 0 5 0 1

Control Delay (s) 9.6 9.2 0.0 2.4

Lane LOS A A A

Approach Delay (s) 9.6 9.2 0.0 2.4

Approach LOS A A

Intersection Summary

Average Delay 2.8

Intersection Capacity Utilization 21.4% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

30: 100th Ave W & 238th St SW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 44 Synchro 7 -  Report

David Evans and Associates, Inc. Page 31

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 318 14 7 18 4 13 57 417 16 13 290 156

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 5.0 5.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 0.99 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.95 1.00 0.99 1.00 0.95

Flt Protected 0.96 0.97 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1769 1715 1756 3516 1770 3326

Flt Permitted 0.73 0.80 0.48 1.00 0.95 1.00

Satd. Flow (perm) 1354 1406 879 3516 1770 3326

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 346 15 8 20 4 14 62 453 17 14 315 170

RTOR Reduction (vph) 0 1 0 0 9 0 0 2 0 0 36 0

Lane Group Flow (vph) 0 368 0 0 29 0 62 468 0 14 449 0

Confl. Peds. (#/hr) 1 3 3 1 3 2 2 3

Confl. Bikes (#/hr) 1

Turn Type Perm Perm Perm Prot

Protected Phases 8 8 6 5 5 6

Permitted Phases 8 8 6

Actuated Green, G (s) 48.3 48.3 65.9 65.9 12.8 82.7

Effective Green, g (s) 48.3 48.3 65.9 65.9 12.8 82.7

Actuated g/C Ratio 0.34 0.34 0.47 0.47 0.09 0.59

Clearance Time (s) 4.0 4.0 5.0 5.0 4.0

Vehicle Extension (s) 3.5 3.5 2.5 2.5 2.0

Lane Grp Cap (vph) 467 485 414 1655 162 1965

v/s Ratio Prot c0.13 0.01 c0.13

v/s Ratio Perm c0.27 0.02 0.07

v/c Ratio 0.79 0.06 0.15 0.28 0.09 0.23

Uniform Delay, d1 41.3 30.7 21.1 22.6 58.2 13.6

Progression Factor 1.00 1.00 0.73 0.72 1.66 0.23

Incremental Delay, d2 8.8 0.1 0.8 0.4 0.1 0.0

Delay (s) 50.1 30.7 16.2 16.8 96.6 3.1

Level of Service D C B B F A

Approach Delay (s) 50.1 30.7 16.7 5.8

Approach LOS D C B A

Intersection Summary

HCM Average Control Delay 21.9 HCM Level of Service C

HCM Volume to Capacity ratio 0.47

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 13.0

Intersection Capacity Utilization 53.6% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 3 5 102 5 7 9 116 71 8 49 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 3 5 111 5 8 10 126 77 9 53 0

Pedestrians 2 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 131

pX, platoon unblocked 0.97 0.97 0.97 0.97 0.97 0.97

vC, conflicting volume 267 293 55 264 255 167 53 203

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 228 255 55 224 215 124 53 162

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 99 99 84 99 99 99 99

cM capacity (veh/h) 687 621 1010 694 653 897 1552 1373

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 9 124 213 62

Volume Left 0 111 10 9

Volume Right 5 8 77 0

cSH 818 702 1552 1373

Volume to Capacity 0.01 0.18 0.01 0.01

Queue Length 95th (ft) 1 16 0 0

Control Delay (s) 9.5 11.2 0.4 1.1

Lane LOS A B A A

Approach Delay (s) 9.5 11.2 0.4 1.1

Approach LOS A B

Intersection Summary

Average Delay 4.0

Intersection Capacity Utilization 31.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 14 3 7 20 17 17 13 87 12 27 86 48

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 15 3 8 22 18 18 14 95 13 29 93 52

Pedestrians 4 3 1

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 339 321 125 321 341 104 150 111

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 339 321 125 321 341 104 150 111

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 97 99 99 96 97 98 99 98

cM capacity (veh/h) 570 575 922 605 561 948 1427 1476

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 26 59 122 175

Volume Left 15 22 14 29

Volume Right 8 18 13 52

cSH 642 664 1427 1476

Volume to Capacity 0.04 0.09 0.01 0.02

Queue Length 95th (ft) 3 7 1 2

Control Delay (s) 10.8 10.9 0.9 1.4

Lane LOS B B A A

Approach Delay (s) 10.8 10.9 0.9 1.4

Approach LOS B B

Intersection Summary

Average Delay 3.4

Intersection Capacity Utilization 24.0% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 128 712 4 4 989 95 4 1 1 43 1 131

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.6 4.6 4.6 4.6 5.5 5.5 5.5

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.99 0.98 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.97 0.95 1.00

Satd. Flow (prot) 1769 3536 1768 3485 1759 1770 1561

Flt Permitted 0.16 1.00 0.30 1.00 0.90 0.75 1.00

Satd. Flow (perm) 296 3536 556 3485 1639 1404 1561

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 139 774 4 4 1075 103 4 1 1 47 1 142

RTOR Reduction (vph) 0 0 0 0 8 0 0 1 0 0 91 0

Lane Group Flow (vph) 139 778 0 4 1170 0 0 5 0 47 52 0

Confl. Peds. (#/hr) 2 1 1 2 2 2

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 79.9 79.9 79.9 79.9 50.0 50.0 50.0

Effective Green, g (s) 79.9 79.9 79.9 79.9 50.0 50.0 50.0

Actuated g/C Ratio 0.57 0.57 0.57 0.57 0.36 0.36 0.36

Clearance Time (s) 4.6 4.6 4.6 4.6 5.5 5.5 5.5

Vehicle Extension (s) 3.5 3.5 3.5 3.5 4.0 4.0 4.0

Lane Grp Cap (vph) 169 2018 317 1989 585 501 558

v/s Ratio Prot 0.22 0.34 0.03

v/s Ratio Perm c0.47 0.01 0.00 c0.03

v/c Ratio 0.82 0.39 0.01 0.59 0.01 0.09 0.09

Uniform Delay, d1 24.3 16.5 13.0 19.4 29.0 29.9 29.9

Progression Factor 1.14 0.95 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 18.0 0.1 0.0 0.5 0.0 0.4 0.3

Delay (s) 45.6 15.8 13.0 19.9 29.1 30.3 30.2

Level of Service D B B B C C C

Approach Delay (s) 20.3 19.9 29.1 30.3

Approach LOS C B C C

Intersection Summary

HCM Average Control Delay 20.9 HCM Level of Service C

HCM Volume to Capacity ratio 0.54

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.1

Intersection Capacity Utilization 69.7% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 71 558 184 128 714 228 200 477 106 177 324 45

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.96 1.00 0.96 1.00 0.97 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 3393 1770 3392 1770 3431 1770 3466

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1770 3393 1770 3392 1770 3431 1770 3466

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 77 607 200 139 776 248 217 518 115 192 352 49

RTOR Reduction (vph) 0 46 0 0 43 0 0 27 0 0 15 0

Lane Group Flow (vph) 77 761 0 139 981 0 217 606 0 192 386 0

Confl. Peds. (#/hr) 8 4 4 8 6 5 5 6

Turn Type Prot Prot Prot Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases

Actuated Green, G (s) 3.5 19.9 7.4 23.8 10.7 17.0 9.7 16.0

Effective Green, g (s) 3.5 19.9 7.4 23.8 10.7 17.0 9.7 16.0

Actuated g/C Ratio 0.05 0.28 0.11 0.34 0.15 0.24 0.14 0.23

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 89 965 187 1153 271 833 245 792

v/s Ratio Prot 0.04 0.22 c0.08 c0.29 c0.12 c0.18 0.11 0.11

v/s Ratio Perm

v/c Ratio 0.87 0.79 0.74 0.85 0.80 0.73 0.78 0.49

Uniform Delay, d1 33.0 23.1 30.4 21.5 28.6 24.4 29.1 23.4

Progression Factor 1.00 1.00 1.57 0.85 1.08 0.92 1.00 1.00

Incremental Delay, d2 53.5 4.3 13.7 5.7 15.5 5.5 15.0 2.1

Delay (s) 86.5 27.5 61.5 24.1 46.3 28.0 44.2 25.6

Level of Service F C E C D C D C

Approach Delay (s) 32.6 28.5 32.7 31.6

Approach LOS C C C C

Intersection Summary

HCM Average Control Delay 31.1 HCM Level of Service C

HCM Volume to Capacity ratio 0.77

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 71.0% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 0 0 772 0 0 0 0 0 635 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3

Lane Util. Factor 0.95 0.95

Frt 1.00 1.00

Flt Protected 1.00 1.00

Satd. Flow (prot) 3539 3539

Flt Permitted 1.00 1.00

Satd. Flow (perm) 3539 3539

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 0 0 0 839 0 0 0 0 0 690 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 0 0 0 839 0 0 0 0 0 690 0

Turn Type

Protected Phases 6 4

Permitted Phases

Actuated Green, G (s) 92.8 36.6

Effective Green, g (s) 92.8 36.6

Actuated g/C Ratio 0.66 0.26

Clearance Time (s) 5.3 5.3

Vehicle Extension (s) 5.0 5.0

Lane Grp Cap (vph) 2346 925

v/s Ratio Prot c0.24 c0.19

v/s Ratio Perm

v/c Ratio 0.36 0.75

Uniform Delay, d1 10.4 47.4

Progression Factor 0.52 1.00

Incremental Delay, d2 0.4 4.0

Delay (s) 5.8 51.4

Level of Service A D

Approach Delay (s) 0.0 5.8 0.0 51.4

Approach LOS A A A D

Intersection Summary

HCM Average Control Delay 26.4 HCM Level of Service C

HCM Volume to Capacity ratio 0.47

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.6

Intersection Capacity Utilization 36.5% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 0 749 0 0 631 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3

Lane Util. Factor 0.95 0.97

Frt 1.00 1.00

Flt Protected 1.00 0.95

Satd. Flow (prot) 3539 3433

Flt Permitted 1.00 0.95

Satd. Flow (perm) 3539 3433

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 814 0 0 686 0

RTOR Reduction (vph) 0 0 0 0 222 0

Lane Group Flow (vph) 0 814 0 0 464 0

Turn Type

Protected Phases 2 4

Permitted Phases

Actuated Green, G (s) 102.2 27.2

Effective Green, g (s) 102.2 27.2

Actuated g/C Ratio 0.73 0.19

Clearance Time (s) 5.3 5.3

Vehicle Extension (s) 5.0 5.0

Lane Grp Cap (vph) 2583 667

v/s Ratio Prot c0.23 c0.14

v/s Ratio Perm

v/c Ratio 0.32 0.70

Uniform Delay, d1 6.6 52.5

Progression Factor 0.87 0.13

Incremental Delay, d2 0.3 3.6

Delay (s) 6.1 10.5

Level of Service A B

Approach Delay (s) 6.1 0.0 10.5

Approach LOS A A B

Intersection Summary

HCM Average Control Delay 8.1 HCM Level of Service A

HCM Volume to Capacity ratio 0.39

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.6

Intersection Capacity Utilization 47.7% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 59 1446 69 152 1770 146 116 181 187 119 91 45

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.6 5.3 4.6 5.3 4.6 5.0 5.0 4.6 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3515 1770 3492 1770 1803 1552 1770 1863 1558

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3515 1770 3492 1770 1803 1552 1770 1863 1558

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 64 1572 75 165 1924 159 126 197 203 129 99 49

RTOR Reduction (vph) 0 2 0 0 4 0 0 0 102 0 0 42

Lane Group Flow (vph) 64 1645 0 165 2079 0 126 197 101 129 99 7

Confl. Peds. (#/hr) 2 3 3 2

Confl. Bikes (#/hr) 7 3 1

Bus Blockages (#/hr) 0 0 0 0 0 0 0 8 0 0 0 0

Turn Type Prot Prot Prot Perm Prot Perm

Protected Phases 5 2 1 6 3 8 7 4

Permitted Phases 8 4

Actuated Green, G (s) 12.6 68.0 20.0 75.4 11.3 23.1 23.1 9.4 21.2 21.2

Effective Green, g (s) 12.6 68.0 20.0 75.4 11.3 23.1 23.1 9.4 21.2 21.2

Actuated g/C Ratio 0.09 0.49 0.14 0.54 0.08 0.17 0.17 0.07 0.15 0.15

Clearance Time (s) 4.6 5.3 4.6 5.3 4.6 5.0 5.0 4.6 5.0 5.0

Vehicle Extension (s) 2.5 5.0 2.5 5.0 2.5 5.0 5.0 3.0 5.0 5.0

Lane Grp Cap (vph) 159 1707 253 1881 143 297 256 119 282 236

v/s Ratio Prot 0.04 0.47 c0.09 c0.60 0.07 c0.11 c0.07 0.05

v/s Ratio Perm 0.07 0.00

v/c Ratio 0.40 0.96 0.65 1.11 0.88 0.66 0.40 1.08 0.35 0.03

Uniform Delay, d1 60.1 34.8 56.7 32.3 63.7 54.8 52.2 65.3 53.2 50.6

Progression Factor 1.31 0.54 1.09 0.91 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.2 14.3 5.0 55.4 42.0 7.2 2.1 106.9 1.6 0.1

Delay (s) 80.1 33.1 66.9 84.7 105.7 62.0 54.3 172.2 54.8 50.8

Level of Service F C E F F E D F D D

Approach Delay (s) 34.9 83.4 69.5 108.7

Approach LOS C F E F

Intersection Summary

HCM Average Control Delay 65.9 HCM Level of Service E

HCM Volume to Capacity ratio 0.94

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 14.5

Intersection Capacity Utilization 91.1% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 0 1452 1362 0 477 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3 5.0

Lane Util. Factor 0.95 0.95 0.97

Frt 1.00 1.00 1.00

Flt Protected 1.00 1.00 0.95

Satd. Flow (prot) 3539 3539 3433

Flt Permitted 1.00 1.00 0.95

Satd. Flow (perm) 3539 3539 3433

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 1578 1480 0 518 0

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 0 1578 1480 0 518 0

Turn Type

Protected Phases 2 6 4

Permitted Phases

Actuated Green, G (s) 103.3 103.3 26.4

Effective Green, g (s) 103.3 103.3 26.4

Actuated g/C Ratio 0.74 0.74 0.19

Clearance Time (s) 5.3 5.3 5.0

Vehicle Extension (s) 5.0 3.0 3.0

Lane Grp Cap (vph) 2611 2611 647

v/s Ratio Prot c0.45 0.42 c0.15

v/s Ratio Perm

v/c Ratio 0.60 0.57 0.80

Uniform Delay, d1 8.7 8.3 54.3

Progression Factor 0.32 1.00 1.00

Incremental Delay, d2 0.4 0.9 7.0

Delay (s) 3.2 9.2 61.3

Level of Service A A E

Approach Delay (s) 3.2 9.2 61.3

Approach LOS A A E

Intersection Summary

HCM Average Control Delay 14.1 HCM Level of Service B

HCM Volume to Capacity ratio 0.64

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.3

Intersection Capacity Utilization 62.3% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 36 38 60 1490 1186 59

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 39 41 65 1620 1289 64

Pedestrians 2

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 2231 647 1355

vC1, stage 1 conf vol 1291

vC2, stage 2 conf vol 940

vCu, unblocked vol 2231 647 1355

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s) 5.8

tF (s) 3.5 3.3 2.2

p0 queue free % 77 90 87

cM capacity (veh/h) 173 413 503

Direction, Lane # EB 1 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3

Volume Total 80 65 810 810 645 645 64

Volume Left 39 65 0 0 0 0 0

Volume Right 41 0 0 0 0 0 64

cSH 247 503 1700 1700 1700 1700 1700

Volume to Capacity 0.33 0.13 0.48 0.48 0.38 0.38 0.04

Queue Length 95th (ft) 34 11 0 0 0 0 0

Control Delay (s) 26.5 13.2 0.0 0.0 0.0 0.0 0.0

Lane LOS D B

Approach Delay (s) 26.5 0.5 0.0

Approach LOS D

Intersection Summary

Average Delay 1.0

Intersection Capacity Utilization 52.2% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 228 284 76 178 351 373 46 1148 131 222 845 165

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 11 11 11 11 11 11 13 15 11 13

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.98 1.00 1.00 0.96 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3408 1711 3421 1498 1711 3421 1566 1947 3421 1588

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3408 1711 3421 1498 1711 3421 1566 1947 3421 1588

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 248 309 83 193 382 405 50 1248 142 241 918 179

RTOR Reduction (vph) 0 18 0 0 0 166 0 0 85 0 0 63

Lane Group Flow (vph) 248 374 0 193 382 239 50 1248 57 241 918 116

Confl. Peds. (#/hr) 6 10 10 6 10 21 21 10

Turn Type Prot Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 20.0 28.1 16.0 24.1 24.1 6.9 55.9 55.9 18.0 67.0 67.0

Effective Green, g (s) 20.0 28.1 16.0 24.1 24.1 6.9 55.9 55.9 18.0 67.0 67.0

Actuated g/C Ratio 0.14 0.20 0.11 0.17 0.17 0.05 0.40 0.40 0.13 0.48 0.48

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 3.0 2.0 2.0 2.5 3.5 3.5 2.5 3.5 3.5

Lane Grp Cap (vph) 253 684 196 589 258 84 1366 625 250 1637 760

v/s Ratio Prot c0.14 c0.11 0.11 0.11 0.03 c0.36 c0.12 0.27

v/s Ratio Perm c0.16 0.04 0.07

v/c Ratio 0.98 0.55 0.98 0.65 0.92 0.60 0.91 0.09 0.96 0.56 0.15

Uniform Delay, d1 59.8 50.2 61.9 54.0 57.1 65.2 39.8 26.2 60.7 26.0 20.5

Progression Factor 0.90 0.91 0.91 0.88 0.78 1.22 0.62 0.35 1.00 1.00 1.00

Incremental Delay, d2 50.7 0.5 59.2 1.8 35.6 6.1 7.7 0.2 46.6 1.4 0.4

Delay (s) 104.7 46.2 115.6 49.4 80.4 85.8 32.4 9.4 107.3 27.4 21.0

Level of Service F D F D F F C A F C C

Approach Delay (s) 68.9 75.2 32.0 40.9

Approach LOS E E C D

Intersection Summary

HCM Average Control Delay 49.7 HCM Level of Service D

HCM Volume to Capacity ratio 0.99

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 28.0

Intersection Capacity Utilization 87.0% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL2 EBL EBT EBR WBL WBT WBR WBR2 NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 1 178 362 199 145 299 61 92 128 37 1206 105

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00

Frt 1.00 1.00 0.85 1.00 0.95 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 3185 1425 1593 3024 1593 3185 1425

Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1593 3185 1425 1593 3024 1593 3185 1425

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 1 193 393 216 158 325 66 100 139 40 1311 114

RTOR Reduction (vph) 0 0 0 173 0 17 0 0 0 0 0 62

Lane Group Flow (vph) 0 194 393 43 158 474 0 0 0 179 1311 52

Turn Type Prot Prot Perm Prot Prot Prot Perm

Protected Phases 7 7 4 3 8 5 5 2

Permitted Phases 4 2

Actuated Green, G (s) 18.6 28.0 28.0 16.8 26.2 18.2 64.2 64.2

Effective Green, g (s) 18.6 28.0 28.0 16.8 26.2 18.2 64.2 64.2

Actuated g/C Ratio 0.13 0.20 0.20 0.12 0.19 0.13 0.46 0.46

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 2.0 6.0 6.0

Lane Grp Cap (vph) 212 637 285 191 566 207 1461 653

v/s Ratio Prot c0.12 0.12 0.10 c0.16 c0.11 c0.41

v/s Ratio Perm 0.03 0.04

v/c Ratio 0.92 0.62 0.15 0.83 0.84 0.86 0.90 0.08

Uniform Delay, d1 59.9 51.1 46.2 60.2 54.8 59.7 34.9 21.3

Progression Factor 0.92 1.01 1.91 1.01 0.92 1.29 0.42 0.04

Incremental Delay, d2 38.5 1.8 0.2 24.1 10.3 16.8 5.0 0.1

Delay (s) 93.7 53.6 88.6 84.7 60.5 94.0 19.7 1.0

Level of Service F D F F E F B A

Approach Delay (s) 72.7 66.4 26.6

Approach LOS E E C

Intersection Summary

HCM Average Control Delay 45.7 HCM Level of Service D

HCM Volume to Capacity ratio 0.90

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 22.0

Intersection Capacity Utilization 86.1% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBL SBT SBR SBR2 SER2

Lane Configurations

Volume (vph) 83 841 72 17 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00

Frt 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00

Satd. Flow (prot) 1593 3185 1425

Flt Permitted 0.95 1.00 1.00

Satd. Flow (perm) 1593 3185 1425

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 90 914 78 18 0

RTOR Reduction (vph) 0 0 5 0 0

Lane Group Flow (vph) 90 914 91 0 0

Turn Type Prot Prot custom

Protected Phases 1 6 6

Permitted Phases 4

Actuated Green, G (s) 9.0 55.0 55.0

Effective Green, g (s) 9.0 55.0 55.0

Actuated g/C Ratio 0.06 0.39 0.39

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 4.0 4.0

Lane Grp Cap (vph) 102 1251 560

v/s Ratio Prot 0.06 0.29 0.06

v/s Ratio Perm

v/c Ratio 0.88 0.73 0.16

Uniform Delay, d1 65.0 36.2 27.6

Progression Factor 0.96 0.90 0.94

Incremental Delay, d2 50.7 3.6 0.6

Delay (s) 113.3 36.1 26.5

Level of Service F D C

Approach Delay (s) 41.6

Approach LOS D

Intersection Summary



HCM Signalized Intersection Capacity Analysis

42: N 175th St & SR 99 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 44 Synchro 7 -  Report

David Evans and Associates, Inc. Page 44

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 48 184 28 292 337 224 41 1310 365 197 889 20

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 6.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 0.97 0.95 1.00 1.00 0.95 1.00 0.97 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.97 1.00 1.00 0.96 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 3003 3090 3079 1383 1593 3079 1374 3090 3079 1383

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1593 3003 3090 3079 1383 1593 3079 1374 3090 3079 1383

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 52 200 30 317 366 243 45 1424 397 214 966 22

RTOR Reduction (vph) 0 9 0 0 0 89 0 0 82 0 0 11

Lane Group Flow (vph) 52 221 0 317 366 154 45 1424 315 214 966 11

Confl. Peds. (#/hr) 14 20 20 14 10 21 21 10

Turn Type Prot Prot Perm Prot pm+ov Prot Perm

Protected Phases 7 4 3 8 5 2 3 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 7.6 24.2 14.0 30.6 30.6 6.7 70.8 84.8 9.0 73.1 73.1

Effective Green, g (s) 7.6 24.2 14.0 30.6 30.6 6.7 70.8 84.8 9.0 73.1 73.1

Actuated g/C Ratio 0.05 0.17 0.10 0.22 0.22 0.05 0.51 0.61 0.06 0.52 0.52

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 6.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.5 3.5 3.5 1.5 4.0 3.5 1.5 4.0 4.0

Lane Grp Cap (vph) 86 519 309 673 302 76 1557 832 199 1608 722

v/s Ratio Prot 0.03 0.07 c0.10 c0.12 0.03 c0.46 0.04 c0.07 0.31

v/s Ratio Perm 0.11 0.19 0.01

v/c Ratio 0.60 0.43 1.03 0.54 0.51 0.59 0.91 0.38 1.08 0.60 0.02

Uniform Delay, d1 64.7 51.7 63.0 48.5 48.1 65.3 31.8 14.1 65.5 23.3 16.1

Progression Factor 1.13 0.91 0.91 1.18 1.54 1.12 0.57 0.84 0.86 1.00 1.07

Incremental Delay, d2 11.3 0.6 57.3 1.0 1.6 5.4 7.0 0.2 75.4 1.2 0.0

Delay (s) 84.5 47.6 114.7 58.3 75.7 78.6 25.1 12.0 131.5 24.5 17.2

Level of Service F D F E E E C B F C B

Approach Delay (s) 54.4 82.2 23.6 43.4

Approach LOS D F C D

Intersection Summary

HCM Average Control Delay 43.9 HCM Level of Service D

HCM Volume to Capacity ratio 0.83

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 89.8% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 219 49 161 15 39 15 145 1760 22 8 1153 117

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 4.0 6.0 4.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 0.97 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.98 1.00 0.99 1.00 1.00 0.95 1.00 1.00 0.99

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.88 1.00 0.96 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1578 1401 1588 1540 3090 3079 1359 1593 3079 1404

Flt Permitted 0.59 1.00 0.27 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 978 1401 452 1540 3090 3079 1359 1593 3079 1404

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 238 53 175 16 42 16 158 1913 24 9 1253 127

RTOR Reduction (vph) 0 96 0 0 12 0 0 0 5 0 0 45

Lane Group Flow (vph) 238 132 0 16 46 0 158 1913 19 9 1253 82

Confl. Peds. (#/hr) 14 13 13 14 1 5 5 1

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 23.1 18.2 16.5 14.9 10.2 98.8 98.8 1.4 90.0 90.0

Effective Green, g (s) 23.1 18.2 16.5 14.9 10.2 98.8 98.8 1.4 90.0 90.0

Actuated g/C Ratio 0.17 0.13 0.12 0.11 0.07 0.71 0.71 0.01 0.64 0.64

Clearance Time (s) 4.0 6.0 4.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 2.0 3.0 2.0 2.0 3.0 3.0 2.0 3.0 3.0

Lane Grp Cap (vph) 182 182 66 164 225 2173 959 16 1979 903

v/s Ratio Prot c0.05 0.09 0.00 0.03 c0.05 c0.62 0.01 0.41

v/s Ratio Perm c0.17 0.03 0.01 0.06

v/c Ratio 1.31 0.73 0.24 0.28 0.70 0.88 0.02 0.56 0.63 0.09

Uniform Delay, d1 58.5 58.5 55.3 57.6 63.4 16.0 6.1 69.0 15.1 9.5

Progression Factor 0.89 0.82 1.00 1.00 1.28 0.47 0.26 1.21 0.20 0.01

Incremental Delay, d2 172.1 11.5 1.9 0.3 0.7 0.5 0.0 21.1 1.3 0.2

Delay (s) 224.1 59.5 57.2 58.0 81.8 8.1 1.6 104.7 4.3 0.3

Level of Service F E E E F A A F A A

Approach Delay (s) 143.6 57.8 13.6 4.6

Approach LOS F E B A

Intersection Summary

HCM Average Control Delay 26.3 HCM Level of Service C

HCM Volume to Capacity ratio 0.98

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 93.4% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 501 352 110 129 200 157 151 1297 204 124 761 16

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.97 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 0.95 1.00 1.00 0.98 1.00 1.00 0.95 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 3090 1676 1357 1593 3185 1397 1593 3185 1348 1593 3185 1381

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 3090 1676 1357 1593 3185 1397 1593 3185 1348 1593 3185 1381

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 545 383 120 140 217 171 164 1410 222 135 827 17

RTOR Reduction (vph) 0 0 90 0 0 79 0 0 95 0 0 10

Lane Group Flow (vph) 545 383 30 140 217 92 164 1410 127 135 827 7

Confl. Peds. (#/hr) 6 25 25 6 11 12 12 11

Turn Type Prot Perm Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 22.0 34.7 34.7 14.7 27.4 27.4 16.7 60.6 60.6 10.0 53.9 53.9

Effective Green, g (s) 22.0 34.7 34.7 14.7 27.4 27.4 16.7 60.6 60.6 10.0 53.9 53.9

Actuated g/C Ratio 0.16 0.25 0.25 0.10 0.20 0.20 0.12 0.43 0.43 0.07 0.38 0.38

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 3.0 3.0 2.0 3.0 3.0

Lane Grp Cap (vph) 486 415 336 167 623 273 190 1379 583 114 1226 532

v/s Ratio Prot c0.18 c0.23 0.09 0.07 0.10 c0.44 c0.08 0.26

v/s Ratio Perm 0.02 0.07 0.09 0.00

v/c Ratio 1.12 0.92 0.09 0.84 0.35 0.34 0.86 1.02 0.22 1.18 0.67 0.01

Uniform Delay, d1 59.0 51.3 40.5 61.5 48.6 48.5 60.5 39.7 24.9 65.0 35.8 26.6

Progression Factor 1.12 1.01 1.10 1.00 1.00 1.00 1.17 0.50 0.35 0.80 1.34 1.91

Incremental Delay, d2 77.2 24.3 0.0 28.0 0.1 0.3 13.6 20.8 0.3 133.3 2.4 0.0

Delay (s) 143.0 76.4 44.5 89.5 48.7 48.8 84.2 40.8 8.9 185.6 50.2 50.8

Level of Service F E D F D D F D A F D D

Approach Delay (s) 107.4 59.5 40.8 68.9

Approach LOS F E D E

Intersection Summary

HCM Average Control Delay 65.4 HCM Level of Service E

HCM Volume to Capacity ratio 1.01

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 94.7% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 175 405 77 211 528 224 63 1342 266 186 846 92

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.96 1.00 1.00 0.92 1.00 1.00 0.93

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3425 1770 3539 1512 1770 3539 1457 1770 3539 1474

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3425 1770 3539 1512 1770 3539 1457 1770 3539 1474

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 190 440 84 229 574 243 68 1459 289 202 920 100

RTOR Reduction (vph) 0 12 0 0 0 131 0 0 68 0 0 51

Lane Group Flow (vph) 190 512 0 229 574 112 68 1459 221 202 920 49

Confl. Peds. (#/hr) 24 26 26 24 29 43 43 29

Turn Type Prot Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 15.0 24.4 19.0 28.4 28.4 8.0 59.0 59.0 17.6 68.6 68.6

Effective Green, g (s) 15.0 24.4 19.0 28.4 28.4 8.0 59.0 59.0 17.6 68.6 68.6

Actuated g/C Ratio 0.11 0.17 0.14 0.20 0.20 0.06 0.42 0.42 0.13 0.49 0.49

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 4.0 2.0 2.0 2.0 6.0 6.0 5.0 6.0 6.0

Lane Grp Cap (vph) 190 597 240 718 307 101 1491 614 223 1734 722

v/s Ratio Prot 0.11 0.15 c0.13 c0.16 0.04 c0.41 c0.11 0.26

v/s Ratio Perm 0.07 0.15 0.03

v/c Ratio 1.00 0.86 0.95 0.80 0.37 0.67 0.98 0.36 0.91 0.53 0.07

Uniform Delay, d1 62.5 56.1 60.1 53.1 48.0 64.7 39.9 27.6 60.4 24.6 18.8

Progression Factor 1.01 0.97 1.00 1.00 1.00 1.18 0.58 0.45 1.06 0.54 0.46

Incremental Delay, d2 62.9 11.0 45.4 5.8 0.3 7.4 12.9 0.9 32.7 1.0 0.2

Delay (s) 126.1 65.7 105.4 58.9 48.3 83.7 36.2 13.3 96.9 14.3 8.7

Level of Service F E F E D F D B F B A

Approach Delay (s) 81.7 66.6 34.3 27.5

Approach LOS F E C C

Intersection Summary

HCM Average Control Delay 46.7 HCM Level of Service D

HCM Volume to Capacity ratio 0.94

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 94.2% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

46: N 130th St & SR 99 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 44 Synchro 7 -  Report

David Evans and Associates, Inc. Page 48

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 146 292 74 167 433 136 89 1334 142 125 819 109

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Frpb, ped/bikes 1.00 0.99 1.00 0.97 1.00 1.00 0.93 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.96 1.00 1.00 0.85 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1770 3394 1770 3316 1770 3539 1479 1770 3439

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1770 3394 1770 3316 1770 3539 1479 1770 3439

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 159 317 80 182 471 148 97 1450 154 136 890 118

RTOR Reduction (vph) 0 16 0 0 22 0 0 0 66 0 7 0

Lane Group Flow (vph) 159 381 0 182 597 0 97 1450 88 136 1001 0

Confl. Peds. (#/hr) 41 17 17 41 32 21 21 32

Turn Type Prot Prot Prot Perm Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 2

Actuated Green, G (s) 15.2 25.6 17.0 27.4 12.4 68.0 68.0 13.4 69.0

Effective Green, g (s) 15.2 25.6 17.0 27.4 12.4 68.0 68.0 13.4 69.0

Actuated g/C Ratio 0.11 0.18 0.12 0.20 0.09 0.49 0.49 0.10 0.49

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 192 621 215 649 157 1719 718 169 1695

v/s Ratio Prot 0.09 0.11 c0.10 c0.18 0.05 c0.41 c0.08 0.29

v/s Ratio Perm 0.06

v/c Ratio 0.83 0.61 0.85 0.92 0.62 0.84 0.12 0.80 0.59

Uniform Delay, d1 61.1 52.6 60.2 55.2 61.5 31.4 19.7 62.0 25.4

Progression Factor 1.00 1.00 1.05 0.83 1.00 1.00 1.00 1.06 0.71

Incremental Delay, d2 24.4 1.8 16.7 12.5 7.1 5.3 0.4 19.2 1.2

Delay (s) 85.6 54.4 79.7 58.5 68.6 36.6 20.0 84.7 19.3

Level of Service F D E E E D C F B

Approach Delay (s) 63.3 63.3 36.9 27.0

Approach LOS E E D C

Intersection Summary

HCM Average Control Delay 42.8 HCM Level of Service D

HCM Volume to Capacity ratio 0.84

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 82.4% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

47: N 175th St & I-5 SB Off-Ramp 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 44 Synchro 7 -  Report

David Evans and Associates, Inc. Page 49

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 840 297 103 943 0 0 0 0 202 0 399

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 11 11 12 12 12 12 12 11 12

Total Lost time (s) 5.0 5.0 4.6 5.0 5.0 5.0

Lane Util. Factor 0.91 1.00 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 0.97 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 4916 1541 1711 3421 1711 1583

Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 4916 1541 1711 3421 1711 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 913 323 112 1025 0 0 0 0 220 0 434

RTOR Reduction (vph) 0 0 210 0 0 0 0 0 0 0 0 355

Lane Group Flow (vph) 0 913 113 112 1025 0 0 0 0 0 220 79

Confl. Peds. (#/hr) 3 3

Turn Type Perm Prot Perm Perm

Protected Phases 2 1 6 4

Permitted Phases 2 4 4

Actuated Green, G (s) 48.9 48.9 17.0 32.0 25.5 25.5

Effective Green, g (s) 48.9 48.9 17.0 32.0 25.5 25.5

Actuated g/C Ratio 0.35 0.35 0.12 0.23 0.18 0.18

Clearance Time (s) 5.0 5.0 4.6 5.0 5.0 5.0

Vehicle Extension (s) 4.0 4.0 4.5 4.0 5.0 5.0

Lane Grp Cap (vph) 1717 538 208 782 312 288

v/s Ratio Prot c0.19 0.07 c0.30

v/s Ratio Perm 0.07 0.13 0.05

v/c Ratio 0.53 0.21 0.54 1.31 0.71 0.27

Uniform Delay, d1 36.4 32.0 57.8 54.0 53.7 49.3

Progression Factor 0.81 2.95 0.86 0.88 1.00 1.00

Incremental Delay, d2 1.0 0.8 1.7 143.6 8.8 1.1

Delay (s) 30.6 95.2 51.2 191.0 62.5 50.4

Level of Service C F D F E D

Approach Delay (s) 47.5 177.2 0.0 54.5

Approach LOS D F A D

Intersection Summary

HCM Average Control Delay 97.7 HCM Level of Service F

HCM Volume to Capacity ratio 0.87

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 49.0

Intersection Capacity Utilization 90.6% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

48: N 130th St & 5th Ave NE 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 44 Synchro 7 -  Report

David Evans and Associates, Inc. Page 50

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 20 479 93 0 693 99 587 221 355 89 66 10

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 0.95 0.95 1.00 0.91 0.91 0.91 0.91

Frpb, ped/bikes 1.00 1.00 0.98 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.98 1.00 0.85 1.00 0.93 1.00 0.99

Flt Protected 1.00 1.00 1.00 0.95 0.99 0.95 0.98

Satd. Flow (prot) 3442 3539 1559 1610 3096 1610 3288

Flt Permitted 0.82 1.00 1.00 0.95 0.99 0.95 0.98

Satd. Flow (perm) 2827 3539 1559 1610 3096 1610 3288

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 22 521 101 0 753 108 638 240 386 97 72 11

RTOR Reduction (vph) 0 22 0 0 0 70 0 220 0 0 8 0

Lane Group Flow (vph) 0 622 0 0 753 38 434 610 0 59 113 0

Confl. Peds. (#/hr) 2 2 2 2 2 1 1 2

Confl. Bikes (#/hr) 1

Turn Type Perm Perm Split Split

Protected Phases 4 8 2 2 6 6

Permitted Phases 4 8

Actuated Green, G (s) 17.7 17.7 17.7 24.3 24.3 16.0 16.0

Effective Green, g (s) 17.7 17.7 17.7 24.3 24.3 16.0 16.0

Actuated g/C Ratio 0.25 0.25 0.25 0.35 0.35 0.23 0.23

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 715 895 394 559 1075 368 752

v/s Ratio Prot 0.21 c0.27 0.20 c0.04 0.03

v/s Ratio Perm c0.22 0.02

v/c Ratio 0.87 0.84 0.10 0.78 0.57 0.16 0.15

Uniform Delay, d1 25.1 24.8 20.0 20.4 18.6 21.6 21.6

Progression Factor 0.81 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 10.0 7.2 0.1 10.2 2.2 0.9 0.4

Delay (s) 30.3 32.0 20.1 30.6 20.7 22.6 22.0

Level of Service C C C C C C C

Approach Delay (s) 30.3 30.5 24.1 22.2

Approach LOS C C C C

Intersection Summary

HCM Average Control Delay 27.2 HCM Level of Service C

HCM Volume to Capacity ratio 0.64

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 77.5% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

49: NW 200th St & 8th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 44 Synchro 7 -  Report

David Evans and Associates, Inc. Page 51

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 16 0 40 1 3 7 77 443 6 3 226 23

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 17 0 43 1 3 8 84 482 7 3 246 25

Pedestrians 4

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 926 920 262 964 929 485 271 488

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 926 920 262 964 929 485 271 488

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 92 100 94 99 99 99 94 100

cM capacity (veh/h) 231 253 774 209 249 582 1293 1075

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 61 12 572 274

Volume Left 17 1 84 3

Volume Right 43 8 7 25

cSH 463 382 1293 1075

Volume to Capacity 0.13 0.03 0.06 0.00

Queue Length 95th (ft) 11 2 5 0

Control Delay (s) 14.0 14.7 1.8 0.1

Lane LOS B B A A

Approach Delay (s) 14.0 14.7 1.8 0.1

Approach LOS B B

Intersection Summary

Average Delay 2.3

Intersection Capacity Utilization 59.8% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

50: NW 200th St & 3rd Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 44 Synchro 7 -  Report

David Evans and Associates, Inc. Page 52

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 3 4 78 13 28 3 204 73 8 112 3

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 3 4 85 14 30 3 222 79 9 122 3

Pedestrians 3 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 448 448 126 418 410 263 125 301

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 448 448 126 418 410 263 125 301

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 99 100 84 97 96 100 99

cM capacity (veh/h) 486 501 922 535 526 774 1462 1260

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 9 129 304 134

Volume Left 1 85 3 9

Volume Right 4 30 79 3

cSH 646 576 1462 1260

Volume to Capacity 0.01 0.22 0.00 0.01

Queue Length 95th (ft) 1 21 0 1

Control Delay (s) 10.7 13.1 0.1 0.6

Lane LOS B B A A

Approach Delay (s) 10.7 13.1 0.1 0.6

Approach LOS B B

Intersection Summary

Average Delay 3.3

Intersection Capacity Utilization 36.1% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

51: NW 200th St & Fremont Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 44 Synchro 7 -  Report

David Evans and Associates, Inc. Page 53

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 8 90 23 33 93 60 43 347 65 12 129 11

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 9 98 25 36 101 65 47 377 71 13 140 12

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 132 202 495 165

Volume Left (vph) 9 36 47 13

Volume Right (vph) 25 65 71 12

Hadj (s) -0.07 -0.12 -0.03 0.01

Departure Headway (s) 6.0 5.8 5.2 5.7

Degree Utilization, x 0.22 0.33 0.71 0.26

Capacity (veh/h) 515 551 672 560

Control Delay (s) 10.7 11.6 19.8 10.7

Approach Delay (s) 10.7 11.6 19.8 10.7

Approach LOS B B C B

Intersection Summary

Delay 15.4

HCM Level of Service C

Intersection Capacity Utilization 57.6% ICU Level of Service B

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

52: N 200th St & SR 99 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 44 Synchro 7 -  Report

David Evans and Associates, Inc. Page 54

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 87 122 25 153 138 126 32 1286 168 80 936 44

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 1.00 0.96 1.00 1.00 0.91

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.93 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1765 1743 1757 1655 1770 3421 1525 1770 3421 1448

Flt Permitted 0.26 1.00 0.40 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 491 1743 741 1655 1770 3421 1525 1770 3421 1448

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 95 133 27 166 150 137 35 1398 183 87 1017 48

RTOR Reduction (vph) 0 6 0 0 24 0 0 0 83 0 0 20

Lane Group Flow (vph) 95 154 0 166 263 0 35 1398 100 87 1017 28

Confl. Peds. (#/hr) 14 20 19 6 19 6 6 19

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 28.8 22.8 36.8 26.8 5.4 76.7 76.7 10.5 81.8 81.8

Effective Green, g (s) 28.8 22.8 36.8 26.8 5.4 76.7 76.7 10.5 81.8 81.8

Actuated g/C Ratio 0.21 0.16 0.26 0.19 0.04 0.55 0.55 0.08 0.58 0.58

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 3.5 3.0 3.5 2.0 4.0 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 156 284 267 317 68 1874 835 133 1999 846

v/s Ratio Prot 0.03 0.09 c0.04 c0.16 0.02 c0.41 c0.05 0.30

v/s Ratio Perm 0.10 0.12 0.07 0.02

v/c Ratio 0.61 0.54 0.62 0.83 0.51 0.75 0.12 0.65 0.51 0.03

Uniform Delay, d1 47.8 53.8 43.1 54.4 66.0 24.2 15.3 63.0 17.2 12.3

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.97 0.69 0.53

Incremental Delay, d2 4.6 2.4 4.4 16.6 2.7 2.8 0.3 9.7 0.7 0.1

Delay (s) 52.4 56.2 47.5 71.0 68.7 27.0 15.6 70.6 12.6 6.5

Level of Service D E D E E C B E B A

Approach Delay (s) 54.8 62.4 26.6 16.7

Approach LOS D E C B

Intersection Summary

HCM Average Control Delay 30.0 HCM Level of Service C

HCM Volume to Capacity ratio 0.76

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 80.7% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

53: NW 195th St & 8th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 44 Synchro 7 -  Report

David Evans and Associates, Inc. Page 55

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 2 1 0 54 3 56 1 458 49 16 228 1

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 1 0 59 3 61 1 498 53 17 248 1

Pedestrians 4 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 874 840 248 814 814 530 249 555

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 874 840 248 814 814 530 249 555

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 99 100 100 80 99 89 100 98

cM capacity (veh/h) 234 295 790 290 305 546 1317 1012

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 3 123 552 266

Volume Left 2 59 1 17

Volume Right 0 61 53 1

cSH 251 378 1317 1012

Volume to Capacity 0.01 0.32 0.00 0.02

Queue Length 95th (ft) 1 35 0 1

Control Delay (s) 19.5 19.0 0.0 0.7

Lane LOS C C A A

Approach Delay (s) 19.5 19.0 0.0 0.7

Approach LOS C C

Intersection Summary

Average Delay 2.8

Intersection Capacity Utilization 41.6% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

54: NW 195th St & 3rd Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 44 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 22 39 10 39 67 37 14 224 23 9 151 35

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 24 42 11 42 73 40 15 243 25 10 164 38

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 77 155 284 212

Volume Left (vph) 24 42 15 10

Volume Right (vph) 11 40 25 38

Hadj (s) 0.01 -0.07 -0.01 -0.06

Departure Headway (s) 5.4 5.2 4.8 4.8

Degree Utilization, x 0.12 0.22 0.38 0.28

Capacity (veh/h) 592 630 714 698

Control Delay (s) 9.1 9.6 10.7 9.8

Approach Delay (s) 9.1 9.6 10.7 9.8

Approach LOS A A B A

Intersection Summary

Delay 10.0

HCM Level of Service B

Intersection Capacity Utilization 35.2% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 65 36 71 11 74 45 87 343 15 12 142 39

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 71 39 77 12 80 49 95 373 16 13 154 42

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 187 141 484 210

Volume Left (vph) 71 12 95 13

Volume Right (vph) 77 49 16 42

Hadj (s) -0.14 -0.16 0.05 -0.07

Departure Headway (s) 6.0 6.1 5.3 5.6

Degree Utilization, x 0.31 0.24 0.72 0.33

Capacity (veh/h) 533 502 652 574

Control Delay (s) 11.6 10.9 20.5 11.4

Approach Delay (s) 11.6 10.9 20.5 11.4

Approach LOS B B C B

Intersection Summary

Delay 15.7

HCM Level of Service C

Intersection Capacity Utilization 61.5% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 46 24 7 30 25 38 11 1454 26 30 954 17

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 12 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 1.00 0.94 1.00 1.00 0.92

Flpb, ped/bikes 0.99 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.96 1.00 0.91 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1754 1727 1749 1672 1770 3421 1494 1770 3421 1461

Flt Permitted 0.70 1.00 0.73 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1292 1727 1353 1672 1770 3421 1494 1770 3421 1461

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 50 26 8 33 27 41 12 1580 28 33 1037 18

RTOR Reduction (vph) 0 8 0 0 38 0 0 0 3 0 0 3

Lane Group Flow (vph) 50 26 0 33 30 0 12 1580 25 33 1037 15

Confl. Peds. (#/hr) 7 8 8 7 15 9 9 15

Turn Type Perm Perm Prot Perm Prot Perm

Protected Phases 4 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 8.7 8.7 8.7 8.7 2.4 112.1 112.1 4.2 113.9 113.9

Effective Green, g (s) 8.7 8.7 8.7 8.7 2.4 112.1 112.1 4.2 113.9 113.9

Actuated g/C Ratio 0.06 0.06 0.06 0.06 0.02 0.80 0.80 0.03 0.81 0.81

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 4.0 4.0 2.0 4.0 4.0

Lane Grp Cap (vph) 80 107 84 104 30 2739 1196 53 2783 1189

v/s Ratio Prot 0.02 0.02 0.01 c0.46 c0.02 0.30

v/s Ratio Perm c0.04 0.02 0.02 0.01

v/c Ratio 0.62 0.25 0.39 0.28 0.40 0.58 0.02 0.62 0.37 0.01

Uniform Delay, d1 64.1 62.5 63.1 62.7 68.1 5.2 2.8 67.1 3.5 2.5

Progression Factor 1.00 1.00 1.00 1.00 1.06 0.14 0.03 1.00 1.00 1.00

Incremental Delay, d2 10.5 0.4 1.1 0.5 1.4 0.4 0.0 15.2 0.4 0.0

Delay (s) 74.5 63.0 64.2 63.2 73.9 1.1 0.1 82.3 3.9 2.5

Level of Service E E E E E A A F A A

Approach Delay (s) 69.8 63.5 1.6 6.2

Approach LOS E E A A

Intersection Summary

HCM Average Control Delay 7.5 HCM Level of Service A

HCM Volume to Capacity ratio 0.58

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 60.9% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 80 397 80 70 345 110 149 408 107 112 182 59

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 10 10 11 10 10 11 12 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 0.99 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.96 1.00 0.97 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1711 1652 1711 1651 1701 1787 1711 1767

Flt Permitted 0.28 1.00 0.25 1.00 0.43 1.00 0.10 1.00

Satd. Flow (perm) 499 1652 459 1651 765 1787 175 1767

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 87 432 87 76 375 120 162 443 116 122 198 64

RTOR Reduction (vph) 0 5 0 0 8 0 0 7 0 0 9 0

Lane Group Flow (vph) 87 514 0 76 487 0 162 552 0 122 253 0

Confl. Peds. (#/hr) 10 8 8 10 8 7 7 8

Confl. Bikes (#/hr) 2 2 5

Bus Blockages (#/hr) 0 4 0 0 0 0 0 0 0 0 0 0

Turn Type pm+pt pm+pt pm+pt pm+pt

Protected Phases 5 2 1 6 7 4 3 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 64.8 59.8 64.8 59.8 57.2 46.6 53.2 44.6

Effective Green, g (s) 64.8 59.8 64.8 59.8 57.2 46.6 53.2 44.6

Actuated g/C Ratio 0.46 0.43 0.46 0.43 0.41 0.33 0.38 0.32

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 274 706 257 705 383 595 161 563

v/s Ratio Prot c0.01 c0.31 0.01 0.29 0.03 c0.31 c0.05 0.14

v/s Ratio Perm 0.14 0.13 0.14 0.24

v/c Ratio 0.32 0.73 0.30 0.69 0.42 0.93 0.76 0.45

Uniform Delay, d1 23.8 33.3 24.1 32.6 27.8 45.1 34.1 37.9

Progression Factor 0.61 0.64 1.00 1.00 0.77 0.84 1.00 1.00

Incremental Delay, d2 0.2 6.4 0.2 5.5 0.2 13.1 16.4 0.2

Delay (s) 14.9 27.6 24.3 38.1 21.4 50.8 50.6 38.1

Level of Service B C C D C D D D

Approach Delay (s) 25.8 36.2 44.2 42.1

Approach LOS C D D D

Intersection Summary

HCM Average Control Delay 37.0 HCM Level of Service D

HCM Volume to Capacity ratio 0.76

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 81.1% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 0 0 0 109 1 113 0 323 220 57 222 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 0 0 118 1 123 0 351 239 62 241 0

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 0 242 590 303

Volume Left (vph) 0 118 0 62

Volume Right (vph) 0 123 239 0

Hadj (s) 0.00 -0.17 -0.21 0.07

Departure Headway (s) 6.8 5.9 4.9 5.6

Degree Utilization, x 0.00 0.40 0.81 0.47

Capacity (veh/h) 462 560 714 616

Control Delay (s) 9.8 12.8 25.3 13.4

Approach Delay (s) 0.0 12.8 25.3 13.4

Approach LOS A B D B

Intersection Summary

Delay 19.4

HCM Level of Service C

Intersection Capacity Utilization 68.6% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 46 30 0 3 27 60 1 3 4 67 11 18

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 50 33 0 3 29 65 1 3 4 73 12 20

Pedestrians 1 4 3 1

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 0 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1279

pX, platoon unblocked

vC, conflicting volume 96 36 231 238 40 212 205 64

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 96 36 231 238 40 212 205 64

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 97 100 100 99 100 90 98 98

cM capacity (veh/h) 1497 1571 678 638 1026 714 665 999

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 83 98 9 104

Volume Left 50 3 1 73

Volume Right 0 65 4 20

cSH 1497 1571 794 748

Volume to Capacity 0.03 0.00 0.01 0.14

Queue Length 95th (ft) 3 0 1 12

Control Delay (s) 4.6 0.3 9.6 10.6

Lane LOS A A A B

Approach Delay (s) 4.6 0.3 9.6 10.6

Approach LOS A B

Intersection Summary

Average Delay 5.4

Intersection Capacity Utilization 29.8% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBU NBL NBT NBR SBU SBL

Lane Configurations

Volume (vph) 23 5 58 24 14 19 25 35 1810 38 2 9

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 12 12 12 12 12

Total Lost time (s) 4.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 0.98 1.00 0.99 1.00 1.00 0.94 1.00

Flpb, ped/bikes 0.99 1.00 0.99 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.86 1.00 0.91 1.00 1.00 0.85 1.00

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Satd. Flow (prot) 1583 1365 1581 1461 1593 3185 1335 1593

Flt Permitted 0.73 1.00 0.69 1.00 0.95 1.00 1.00 0.95

Satd. Flow (perm) 1222 1365 1148 1461 1593 3185 1335 1593

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 25 5 63 26 15 21 27 38 1967 41 2 10

RTOR Reduction (vph) 0 60 0 0 20 0 0 0 0 7 0 0

Lane Group Flow (vph) 25 8 0 26 16 0 0 65 1967 34 0 12

Confl. Peds. (#/hr) 6 8 8 6 12 10 10

Turn Type pm+pt pm+pt Prot Prot Perm Prot Prot

Protected Phases 7 4 3 8 5 5 2 1 1

Permitted Phases 4 8 2

Actuated Green, G (s) 8.2 5.8 8.2 5.8 8.5 110.4 110.4 2.4

Effective Green, g (s) 8.2 5.8 8.2 5.8 8.5 110.4 110.4 2.4

Actuated g/C Ratio 0.06 0.04 0.06 0.04 0.06 0.79 0.79 0.02

Clearance Time (s) 4.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 2.0 3.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 78 57 75 61 97 2512 1053 27

v/s Ratio Prot 0.01 0.01 c0.01 0.01 c0.04 c0.62 0.01

v/s Ratio Perm 0.01 c0.01 0.03

v/c Ratio 0.32 0.13 0.35 0.26 0.67 0.78 0.03 0.44

Uniform Delay, d1 63.0 64.7 63.1 65.0 64.4 8.2 3.2 68.1

Progression Factor 1.00 1.00 1.00 1.00 1.01 0.64 0.97 1.28

Incremental Delay, d2 2.4 0.4 2.8 0.8 6.2 1.1 0.0 3.2

Delay (s) 65.4 65.1 65.9 65.8 71.0 6.4 3.1 90.7

Level of Service E E E E E A A F

Approach Delay (s) 65.2 65.9 8.3

Approach LOS E E A

Intersection Summary

HCM Average Control Delay 12.3 HCM Level of Service B

HCM Volume to Capacity ratio 0.76

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 75.6% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBT SBR

Lane Configurations

Volume (vph) 1254 20

Ideal Flow (vphpl) 1900 1900

Lane Width 12 12

Total Lost time (s) 5.0 5.0

Lane Util. Factor 0.95 1.00

Frpb, ped/bikes 1.00 0.93

Flpb, ped/bikes 1.00 1.00

Frt 1.00 0.85

Flt Protected 1.00 1.00

Satd. Flow (prot) 3185 1318

Flt Permitted 1.00 1.00

Satd. Flow (perm) 3185 1318

Peak-hour factor, PHF 0.92 0.92

Adj. Flow (vph) 1363 22

RTOR Reduction (vph) 0 6

Lane Group Flow (vph) 1363 16

Confl. Peds. (#/hr) 12

Turn Type Perm

Protected Phases 6

Permitted Phases 6

Actuated Green, G (s) 104.3 104.3

Effective Green, g (s) 104.3 104.3

Actuated g/C Ratio 0.74 0.74

Clearance Time (s) 5.0 5.0

Vehicle Extension (s) 2.0 2.0

Lane Grp Cap (vph) 2373 982

v/s Ratio Prot 0.43

v/s Ratio Perm 0.01

v/c Ratio 0.57 0.02

Uniform Delay, d1 8.0 4.6

Progression Factor 1.39 0.78

Incremental Delay, d2 0.8 0.0

Delay (s) 11.9 3.6

Level of Service B A

Approach Delay (s) 12.4

Approach LOS B

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 39 557 20 27 483 14 77 73 62 55 25 65

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 10 11 11 12 10 10 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.98

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 1.00 1.00 0.93 1.00 0.89

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1761 3371 1697 3404 1652 1602 1770 1635

Flt Permitted 0.45 1.00 0.41 1.00 0.69 1.00 0.64 1.00

Satd. Flow (perm) 836 3371 739 3404 1206 1602 1188 1635

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 42 605 22 29 525 15 84 79 67 60 27 71

RTOR Reduction (vph) 0 2 0 0 1 0 0 58 0 0 62 0

Lane Group Flow (vph) 42 625 0 29 539 0 84 88 0 60 36 0

Confl. Peds. (#/hr) 5 9 9 5 9 9

Bus Blockages (#/hr) 0 4 0 0 0 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 6 4 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 50.8 50.8 50.8 50.8 9.2 9.2 9.2 9.2

Effective Green, g (s) 50.8 50.8 50.8 50.8 9.2 9.2 9.2 9.2

Actuated g/C Ratio 0.73 0.73 0.73 0.73 0.13 0.13 0.13 0.13

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 607 2446 536 2470 159 211 156 215

v/s Ratio Prot c0.19 0.16 0.05 0.02

v/s Ratio Perm 0.05 0.04 c0.07 0.05

v/c Ratio 0.07 0.26 0.05 0.22 0.53 0.42 0.38 0.17

Uniform Delay, d1 2.8 3.2 2.7 3.1 28.4 27.9 27.8 27.0

Progression Factor 1.13 1.24 0.85 0.86 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.2 0.2 0.1 0.2 3.1 1.3 1.6 0.4

Delay (s) 3.4 4.3 2.5 2.8 31.5 29.3 29.4 27.4

Level of Service A A A A C C C C

Approach Delay (s) 4.2 2.8 30.1 28.1

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 9.7 HCM Level of Service A

HCM Volume to Capacity ratio 0.30

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 50.9% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 10 355 14 56 400 13 79 6 96 21 0 18

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 1.00 0.97 0.99

Flpb, ped/bikes 0.97 1.00 1.00 0.99 1.00 0.99 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85 0.94

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.96 1.00 0.97

Satd. Flow (prot) 1722 1801 1531 1756 1788 1703 1541 1676

Flt Permitted 0.49 1.00 1.00 0.53 1.00 0.71 1.00 0.78

Satd. Flow (perm) 892 1801 1531 985 1788 1267 1541 1348

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 11 386 15 61 435 14 86 7 104 23 0 20

RTOR Reduction (vph) 0 0 4 0 1 0 0 0 92 0 18 0

Lane Group Flow (vph) 11 386 11 61 448 0 0 93 12 0 25 0

Confl. Peds. (#/hr) 24 6 6 24 9 3 3 9

Turn Type Perm Perm Perm Perm Perm Perm

Protected Phases 2 6 4 8

Permitted Phases 2 2 6 4 4 8

Actuated Green, G (s) 51.6 51.6 51.6 51.6 51.6 8.4 8.4 8.4

Effective Green, g (s) 51.6 51.6 51.6 51.6 51.6 8.4 8.4 8.4

Actuated g/C Ratio 0.74 0.74 0.74 0.74 0.74 0.12 0.12 0.12

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 658 1328 1129 726 1318 152 185 162

v/s Ratio Prot 0.21 c0.25

v/s Ratio Perm 0.01 0.01 0.06 c0.07 0.01 0.02

v/c Ratio 0.02 0.29 0.01 0.08 0.34 0.61 0.07 0.16

Uniform Delay, d1 2.4 3.1 2.4 2.6 3.2 29.3 27.3 27.6

Progression Factor 0.20 0.41 0.03 0.93 0.89 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.5 0.0 0.2 0.6 5.0 0.1 0.2

Delay (s) 0.5 1.7 0.1 2.6 3.4 34.3 27.4 27.8

Level of Service A A A A A C C C

Approach Delay (s) 1.6 3.3 30.6 27.8

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 8.3 HCM Level of Service A

HCM Volume to Capacity ratio 0.38

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 49.0% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 62 693 30 22 784 84 45 33 29 74 11 81

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.5 4.5

Lane Util. Factor 1.00 0.95 1.00 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 0.97 1.00 0.92

Flpb, ped/bikes 1.00 1.00 0.99 1.00 0.94 1.00 0.96 1.00

Frt 1.00 0.99 1.00 0.99 1.00 0.93 1.00 0.87

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1587 3044 1577 4323 1493 1467 1529 1299

Flt Permitted 0.28 1.00 0.34 1.00 0.56 1.00 0.71 1.00

Satd. Flow (perm) 463 3044 570 4323 876 1467 1147 1299

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 67 753 33 24 852 91 49 36 32 80 12 88

RTOR Reduction (vph) 0 1 0 0 5 0 0 28 0 0 79 0

Lane Group Flow (vph) 67 785 0 24 938 0 49 40 0 80 21 0

Confl. Peds. (#/hr) 14 23 23 14 49 24 24 49

Turn Type pm+pt pm+pt Perm Perm

Protected Phases 5 2 1 6 4 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 112.2 106.7 108.6 104.9 14.6 14.6 15.1 15.1

Effective Green, g (s) 112.2 106.7 108.6 104.9 14.6 14.6 15.1 15.1

Actuated g/C Ratio 0.80 0.76 0.78 0.75 0.10 0.10 0.11 0.11

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.5 4.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 415 2320 469 3239 91 153 124 140

v/s Ratio Prot c0.01 c0.26 0.00 0.22 0.03 0.02

v/s Ratio Perm 0.12 0.04 0.06 c0.07

v/c Ratio 0.16 0.34 0.05 0.29 0.54 0.26 0.65 0.15

Uniform Delay, d1 3.0 5.3 3.6 5.6 59.5 57.7 59.9 56.7

Progression Factor 0.51 0.47 0.21 0.19 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.2 0.3 0.0 0.2 6.0 0.9 11.0 0.5

Delay (s) 1.7 2.9 0.8 1.2 65.5 58.7 70.8 57.2

Level of Service A A A A E E E E

Approach Delay (s) 2.8 1.2 61.5 63.2

Approach LOS A A E E

Intersection Summary

HCM Average Control Delay 10.4 HCM Level of Service B

HCM Volume to Capacity ratio 0.36

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 9.5

Intersection Capacity Utilization 59.0% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

64: PW 2nd Access Road & 116th Ave W 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 44 Synchro 7 -  Report

David Evans and Associates, Inc. Page 67

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 0 0 0 20 30 0

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 0 0 22 33 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 54 33 33

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 54 33 33

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 100 100

cM capacity (veh/h) 954 1041 1579

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 0 22 33

Volume Left 0 0 0

Volume Right 0 0 0

cSH 1700 1700 1700

Volume to Capacity 0.00 0.01 0.02

Queue Length 95th (ft) 0 0 0

Control Delay (s) 0.0 0.0 0.0

Lane LOS A

Approach Delay (s) 0.0 0.0 0.0

Approach LOS A

Intersection Summary

Average Delay 0.0

Intersection Capacity Utilization 6.7% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

1: NW 196th St & Richmond Beach Dr 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 45 Synchro 7 -  Report

David Evans and Associates, Inc. Page 1

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 23 32 7 6 24 8

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 25 35 8 7 26 9

Pedestrians 2 5 2

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 79 15 16

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 79 15 16

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 97 97 98

cM capacity (veh/h) 904 1061 1599

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 60 14 35

Volume Left 25 0 26

Volume Right 35 7 0

cSH 989 1700 1599

Volume to Capacity 0.06 0.01 0.02

Queue Length 95th (ft) 5 0 1

Control Delay (s) 8.9 0.0 5.5

Lane LOS A A

Approach Delay (s) 8.9 0.0 5.5

Approach LOS A

Intersection Summary

Average Delay 6.6

Intersection Capacity Utilization 19.1% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

2: NW 195th Pl & Richmond Beach Dr 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 45 Synchro 7 -  Report

David Evans and Associates, Inc. Page 2

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 15 3 5 14 15 8

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 16 3 5 15 16 9

Pedestrians 1 1 1

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 56 15 22

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 56 15 22

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 98 100 99

cM capacity (veh/h) 940 1063 1593

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 20 21 25

Volume Left 16 0 16

Volume Right 3 15 0

cSH 958 1700 1593

Volume to Capacity 0.02 0.01 0.01

Queue Length 95th (ft) 2 0 1

Control Delay (s) 8.8 0.0 4.8

Lane LOS A A

Approach Delay (s) 8.8 0.0 4.8

Approach LOS A

Intersection Summary

Average Delay 4.5

Intersection Capacity Utilization 18.2% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

3: NW 195th Pl & 24th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 45 Synchro 7 -  Report

David Evans and Associates, Inc. Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 37 0 20 47 11 0 3 25 7 3 1

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 40 0 22 51 12 0 3 27 8 3 1

Pedestrians 1 1 4

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 67 41 141 154 42 177 148 61

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 67 41 141 154 42 177 148 61

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 99 100 100 97 99 100 100

cM capacity (veh/h) 1529 1567 813 724 1027 748 730 1001

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total 41 22 63 30 12

Volume Left 1 22 0 0 8

Volume Right 0 0 12 27 1

cSH 1529 1567 1700 983 760

Volume to Capacity 0.00 0.01 0.04 0.03 0.02

Queue Length 95th (ft) 0 1 0 2 1

Control Delay (s) 0.2 7.3 0.0 8.8 9.8

Lane LOS A A A A

Approach Delay (s) 0.2 1.9 8.8 9.8

Approach LOS A A

Intersection Summary

Average Delay 3.3

Intersection Capacity Utilization 21.6% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

4: NW 196th St NW & 20th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 45 Synchro 7 -  Report

David Evans and Associates, Inc. Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 3 94 1 86 164 203 2 12 72 142 21 4

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 3 102 1 93 178 221 2 13 78 154 23 4

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 54 52 183 310 93 182

Volume Left (vph) 3 0 93 0 2 154

Volume Right (vph) 0 1 0 221 78 4

Hadj (s) 0.06 0.02 0.29 -0.46 -0.46 0.19

Departure Headway (s) 5.9 5.9 5.7 5.0 5.1 5.6

Degree Utilization, x 0.09 0.09 0.29 0.43 0.13 0.28

Capacity (veh/h) 561 568 605 702 640 601

Control Delay (s) 8.3 8.2 9.9 10.4 8.9 10.7

Approach Delay (s) 8.3 10.2 8.9 10.7

Approach LOS A B A B

Intersection Summary

Delay 9.9

HCM Level of Service A

Intersection Capacity Utilization 40.2% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

5: NW 195th St & 15th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 45 Synchro 7 -  Report

David Evans and Associates, Inc. Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 17 319 0 0 438 81 0 0 0 65 0 27

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 18 347 0 0 476 88 0 0 0 71 0 29

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 477 347 651 861 173 731 905 283

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 477 347 651 861 173 731 905 283

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 98 100 100 100 100 77 100 96

cM capacity (veh/h) 1081 1209 334 287 840 305 270 713

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 192 173 238 326 0 100

Volume Left 18 0 0 0 0 71

Volume Right 0 0 0 88 0 29

cSH 1081 1700 1209 1700 1700 366

Volume to Capacity 0.02 0.10 0.00 0.19 0.00 0.27

Queue Length 95th (ft) 1 0 0 0 0 27

Control Delay (s) 1.0 0.0 0.0 0.0 0.0 18.5

Lane LOS A A C

Approach Delay (s) 0.5 0.0 0.0 18.5

Approach LOS A C

Intersection Summary

Average Delay 2.0

Intersection Capacity Utilization 33.4% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

6: N Richmond Beach Rd & 15th Drwy 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 45 Synchro 7 -  Report

David Evans and Associates, Inc. Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 2 347 34 24 481 5 46 1 29 4 0 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 377 37 26 523 5 50 1 32 4 0 1

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 191 226 288 267 83 5

Volume Left (vph) 2 0 26 0 50 4

Volume Right (vph) 0 37 0 5 32 1

Hadj (s) 0.04 -0.08 0.08 0.02 -0.07 0.07

Departure Headway (s) 5.4 5.2 5.3 5.2 5.8 6.1

Degree Utilization, x 0.28 0.33 0.42 0.39 0.13 0.01

Capacity (veh/h) 653 666 666 675 572 521

Control Delay (s) 9.3 9.6 10.8 10.2 9.6 9.2

Approach Delay (s) 9.4 10.5 9.6 9.2

Approach LOS A B A A

Intersection Summary

Delay 10.0

HCM Level of Service B

Intersection Capacity Utilization 39.8% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

7: NW 190th St & N Richmond Beach Rd 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 45 Synchro 7 -  Report

David Evans and Associates, Inc. Page 7

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 1 63 548 7 43 383

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 68 596 8 47 416

Pedestrians 2 1

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1289

pX, platoon unblocked

vC, conflicting volume 903 305 605

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 903 305 605

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 90 95

cM capacity (veh/h) 263 690 967

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2

Volume Total 70 397 206 186 278

Volume Left 1 0 0 47 0

Volume Right 68 0 8 0 0

cSH 673 1700 1700 967 1700

Volume to Capacity 0.10 0.23 0.12 0.05 0.16

Queue Length 95th (ft) 9 0 0 4 0

Control Delay (s) 11.0 0.0 0.0 2.6 0.0

Lane LOS B A

Approach Delay (s) 11.0 0.0 1.0

Approach LOS B

Intersection Summary

Average Delay 1.1

Intersection Capacity Utilization 41.6% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

8: N Richmond Beach Rd & 8th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 45 Synchro 7 -  Report

David Evans and Associates, Inc. Page 8

Movement EBL EBT EBR EBR2 WBL2 WBL WBT WBR NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 30 287 23 1 30 53 436 209 6 86 178 20

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 12 12 12 11 11 10 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.95 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1700 3485 1711 3095 1711 1770

Flt Permitted 0.39 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 689 3485 1711 3095 1711 1770

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 33 312 25 1 33 58 474 227 7 93 193 22

RTOR Reduction (vph) 0 0 0 0 0 0 31 0 0 0 3 0

Lane Group Flow (vph) 33 338 0 0 0 91 670 0 0 100 212 0

Confl. Peds. (#/hr) 4 6 2 6 2 2 2

Confl. Bikes (#/hr) 3 2

Bus Blockages (#/hr) 0 0 0 0 0 0 4 0 0 0 0 0

Turn Type Perm Prot Prot Split Split

Protected Phases 2 1 1 6 4 4 4

Permitted Phases 2

Actuated Green, G (s) 57.9 57.9 11.8 74.7 21.5 21.5

Effective Green, g (s) 57.9 57.9 11.8 74.7 21.5 21.5

Actuated g/C Ratio 0.41 0.41 0.08 0.53 0.15 0.15

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.5 2.0 2.0 2.5 2.5

Lane Grp Cap (vph) 285 1441 144 1651 263 272

v/s Ratio Prot 0.10 c0.05 c0.22 0.06 c0.12

v/s Ratio Perm 0.05

v/c Ratio 0.12 0.23 0.63 0.41 0.38 0.78

Uniform Delay, d1 25.3 26.7 62.0 19.4 53.3 57.0

Progression Factor 1.00 1.00 0.92 0.80 1.00 1.00

Incremental Delay, d2 0.8 0.4 6.0 0.7 0.7 12.6

Delay (s) 26.1 27.0 62.9 16.2 53.9 69.6

Level of Service C C E B D E

Approach Delay (s) 27.0 21.5 64.6

Approach LOS C C E

Intersection Summary

HCM Average Control Delay 38.4 HCM Level of Service D

HCM Volume to Capacity ratio 0.54

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 65.6% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

8: N Richmond Beach Rd & 8th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 45 Synchro 7 -  Report

David Evans and Associates, Inc. Page 9

Movement SBL SBT SBR SBR2 NEL2 NEL NER NER2

Lane Configurations

Volume (vph) 99 73 20 32 2 26 22 9

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 0.95

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 0.94 0.93

Flt Protected 0.95 1.00 0.98

Satd. Flow (prot) 1711 1649 1602

Flt Permitted 0.95 1.00 0.98

Satd. Flow (perm) 1711 1649 1602

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 108 79 22 35 2 28 24 10

RTOR Reduction (vph) 0 10 0 0 0 0 0 0

Lane Group Flow (vph) 108 126 0 0 0 64 0 0

Confl. Peds. (#/hr) 4 2 2 2 4 4 6

Confl. Bikes (#/hr) 3 3

Bus Blockages (#/hr) 0 2 0 0 0 0 0 0

Turn Type Split Split

Protected Phases 7 7 3 3

Permitted Phases

Actuated Green, G (s) 15.0 15.0 8.8

Effective Green, g (s) 15.0 15.0 8.8

Actuated g/C Ratio 0.11 0.11 0.06

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0

Lane Grp Cap (vph) 183 177 101

v/s Ratio Prot 0.06 c0.08 c0.04

v/s Ratio Perm

v/c Ratio 0.59 0.71 0.63

Uniform Delay, d1 59.6 60.4 64.0

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 3.4 10.7 9.2

Delay (s) 62.9 71.1 73.2

Level of Service E E E

Approach Delay (s) 67.5 73.2

Approach LOS E E

Intersection Summary



HCM Signalized Intersection Capacity Analysis

9: N Richmond Beach Rd & 3rd Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 45 Synchro 7 -  Report

David Evans and Associates, Inc. Page 10

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 38 430 24 32 764 153 12 37 27 64 31 48

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 11 11 10 10 11 10 10 10

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00

Frt 0.99 0.98 1.00 0.94 1.00 0.91

Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 3351 3285 1638 1617 1644 1561

Flt Permitted 0.84 0.92 0.70 1.00 0.71 1.00

Satd. Flow (perm) 2812 3043 1209 1617 1232 1561

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 41 467 26 35 830 166 13 40 29 70 34 52

RTOR Reduction (vph) 0 4 0 0 16 0 0 25 0 0 0 0

Lane Group Flow (vph) 0 530 0 0 1015 0 13 44 0 70 86 0

Confl. Peds. (#/hr) 8 2 2 8 7 4 4 7

Confl. Bikes (#/hr) 2

Bus Blockages (#/hr) 0 4 0 0 4 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 51.2 51.2 8.8 8.8 8.8 8.8

Effective Green, g (s) 51.2 51.2 8.8 8.8 8.8 8.8

Actuated g/C Ratio 0.73 0.73 0.13 0.13 0.13 0.13

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 2057 2226 152 203 155 196

v/s Ratio Prot 0.03 0.06

v/s Ratio Perm 0.19 c0.33 0.01 c0.06

v/c Ratio 0.26 0.46 0.09 0.22 0.45 0.44

Uniform Delay, d1 3.1 3.8 27.0 27.5 28.4 28.3

Progression Factor 1.55 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.3 0.6 0.2 0.5 2.1 1.6

Delay (s) 5.1 4.4 27.3 28.0 30.4 29.9

Level of Service A A C C C C

Approach Delay (s) 5.1 4.4 27.9 30.1

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 7.9 HCM Level of Service A

HCM Volume to Capacity ratio 0.46

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 64.2% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

10: N Richmond Beach Rd & Dayton Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 45 Synchro 7 -  Report

David Evans and Associates, Inc. Page 11

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 378 143 99 652 311 93

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 11 11 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 1.00 0.95 0.97

Frpb, ped/bikes 0.99 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.96 1.00 1.00 0.97

Flt Protected 1.00 0.95 1.00 0.96

Satd. Flow (prot) 3251 1770 3421 3339

Flt Permitted 1.00 0.95 1.00 0.96

Satd. Flow (perm) 3251 1770 3421 3339

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 411 155 108 709 338 101

RTOR Reduction (vph) 41 0 0 0 50 0

Lane Group Flow (vph) 525 0 108 709 389 0

Confl. Peds. (#/hr) 6 6

Confl. Bikes (#/hr) 1 3

Turn Type Prot

Protected Phases 2 1 6 4

Permitted Phases

Actuated Green, G (s) 34.9 7.6 47.5 12.5

Effective Green, g (s) 34.9 7.6 47.5 12.5

Actuated g/C Ratio 0.50 0.11 0.68 0.18

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1621 192 2321 596

v/s Ratio Prot 0.16 c0.06 c0.21 c0.12

v/s Ratio Perm

v/c Ratio 0.32 0.56 0.31 0.65

Uniform Delay, d1 10.5 29.6 4.6 26.7

Progression Factor 0.85 1.13 0.76 1.00

Incremental Delay, d2 0.5 2.1 0.3 2.0

Delay (s) 9.4 35.7 3.8 28.7

Level of Service A D A C

Approach Delay (s) 9.4 8.0 28.7

Approach LOS A A C

Intersection Summary

HCM Average Control Delay 13.4 HCM Level of Service B

HCM Volume to Capacity ratio 0.40

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 45.0% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 43 392 48 19 492 39 214 229 40 76 101 35

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 12 11 11 11 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.99 1.00 0.98 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1711 3352 1770 3349 1711 1757 1711 1731

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1711 3352 1770 3349 1711 1757 1711 1731

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 47 426 52 21 535 42 233 249 43 83 110 38

RTOR Reduction (vph) 0 5 0 0 3 0 0 5 0 0 0 0

Lane Group Flow (vph) 47 473 0 21 574 0 233 287 0 83 148 0

Confl. Peds. (#/hr) 2 4 4 2 1 1

Confl. Bikes (#/hr) 3 1

Bus Blockages (#/hr) 0 0 0 0 4 0 0 0 0 0 0 0

Turn Type Prot Prot Split Split

Protected Phases 1 6 5 2 3 3 4 4

Permitted Phases

Actuated Green, G (s) 7.4 72.6 3.6 68.8 27.4 27.4 16.4 16.4

Effective Green, g (s) 7.4 72.6 3.6 68.8 27.4 27.4 16.4 16.4

Actuated g/C Ratio 0.05 0.52 0.03 0.49 0.20 0.20 0.12 0.12

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.0 2.5 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 90 1738 46 1646 335 344 200 203

v/s Ratio Prot c0.03 c0.14 0.01 c0.17 0.14 c0.16 0.05 c0.09

v/s Ratio Perm

v/c Ratio 0.52 0.27 0.46 0.35 0.70 0.83 0.41 0.73

Uniform Delay, d1 64.6 18.9 67.2 21.8 52.4 54.1 57.3 59.7

Progression Factor 0.75 0.88 0.99 0.91 0.66 0.67 1.00 1.00

Incremental Delay, d2 3.9 0.4 5.1 0.6 4.9 14.9 0.5 10.5

Delay (s) 52.6 16.9 71.8 20.6 39.5 51.0 57.9 70.2

Level of Service D B E C D D E E

Approach Delay (s) 20.1 22.4 45.9 65.8

Approach LOS C C D E

Intersection Summary

HCM Average Control Delay 33.7 HCM Level of Service C

HCM Volume to Capacity ratio 0.54

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 25.0

Intersection Capacity Utilization 55.0% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

12: 244th St SW & 100th Ave W 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 45 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 11 2 0 73 4 15 1 383 73 17 172 2

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 12 2 0 79 4 16 1 416 79 18 187 2

Pedestrians 2 1 1 1

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 0 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 705 726 191 686 687 458 191 497

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 705 726 191 686 687 458 191 497

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 96 99 100 78 99 97 100 98

cM capacity (veh/h) 333 344 849 354 362 602 1380 1066

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 14 100 497 208

Volume Left 12 79 1 18

Volume Right 0 16 79 2

cSH 334 379 1380 1066

Volume to Capacity 0.04 0.26 0.00 0.02

Queue Length 95th (ft) 3 26 0 1

Control Delay (s) 16.2 17.8 0.0 0.9

Lane LOS C C A A

Approach Delay (s) 16.2 17.8 0.0 0.9

Approach LOS C C

Intersection Summary

Average Delay 2.7

Intersection Capacity Utilization 37.1% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

13: 244th St SW & Firdale Ave 3/29/2016
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 5 64 105 454 341 7

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 5 70 114 493 371 8

Pedestrians 2 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1100 376 380

vC1, stage 1 conf vol 376

vC2, stage 2 conf vol 724

vCu, unblocked vol 1100 376 380

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s) 5.4

tF (s) 3.5 3.3 2.2

p0 queue free % 99 90 90

cM capacity (veh/h) 395 669 1176

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 75 608 378

Volume Left 5 114 0

Volume Right 70 0 8

cSH 637 1176 1700

Volume to Capacity 0.12 0.10 0.22

Queue Length 95th (ft) 10 8 0

Control Delay (s) 11.4 2.5 0.0

Lane LOS B A

Approach Delay (s) 11.4 2.5 0.0

Approach LOS B

Intersection Summary

Average Delay 2.2

Intersection Capacity Utilization 62.3% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 2 330 70 54 376 37 161 16 34 14 3 6

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 359 76 59 409 40 175 17 37 15 3 7

Pedestrians 1 1 2

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 451 436 936 970 399 958 988 431

vC1, stage 1 conf vol 402 402 548 548

vC2, stage 2 conf vol 534 568 410 440

vCu, unblocked vol 451 436 936 970 399 958 988 431

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s) 6.1 5.5 6.1 5.5

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 95 59 96 94 96 99 99

cM capacity (veh/h) 1108 1123 426 417 650 392 403 623

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 2 435 59 449 229 25

Volume Left 2 0 59 0 175 15

Volume Right 0 76 0 40 37 7

cSH 1108 1700 1123 1700 450 436

Volume to Capacity 0.00 0.26 0.05 0.26 0.51 0.06

Queue Length 95th (ft) 0 0 4 0 71 5

Control Delay (s) 8.3 0.0 8.4 0.0 21.0 13.8

Lane LOS A A C B

Approach Delay (s) 0.0 1.0 21.0 13.8

Approach LOS C B

Intersection Summary

Average Delay 4.7

Intersection Capacity Utilization 50.9% ICU Level of Service A

Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 366 48 126 483 117 313

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 398 52 137 525 127 340

Pedestrians 2 6

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 1

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 1257

pX, platoon unblocked 0.86

vC, conflicting volume 456 1231 430

vC1, stage 1 conf vol 430

vC2, stage 2 conf vol 801

vCu, unblocked vol 456 1188 430

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s) 5.4

tF (s) 2.2 3.5 3.3

p0 queue free % 88 63 45

cM capacity (veh/h) 1099 341 622

Direction, Lane # EB 1 WB 1 WB 2 NB 1

Volume Total 450 137 525 467

Volume Left 0 137 0 127

Volume Right 52 0 0 340

cSH 1700 1099 1700 508

Volume to Capacity 0.26 0.12 0.31 0.92

Queue Length 95th (ft) 0 11 0 273

Control Delay (s) 0.0 8.7 0.0 51.1

Lane LOS A F

Approach Delay (s) 0.0 1.8 51.1

Approach LOS F

Intersection Summary

Average Delay 15.9

Intersection Capacity Utilization 65.0% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 8 31 52 248 78 12

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 9 34 57 270 85 13

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 327 243 192

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 327 243 192

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 99 89 98

cM capacity (veh/h) 1231 739 849

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 42 326 98

Volume Left 9 0 85

Volume Right 0 270 13

cSH 1231 1700 752

Volume to Capacity 0.01 0.19 0.13

Queue Length 95th (ft) 1 0 11

Control Delay (s) 1.7 0.0 10.5

Lane LOS A B

Approach Delay (s) 1.7 0.0 10.5

Approach LOS B

Intersection Summary

Average Delay 2.4

Intersection Capacity Utilization 29.8% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 27 37 88 340 196 20

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 29 40 96 370 213 22

Pedestrians 4

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 789 224 213

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 789 224 213

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 91 95 93

cM capacity (veh/h) 333 816 1357

Direction, Lane # EB 1 EB 2 NB 1 SB 1

Volume Total 29 40 465 235

Volume Left 29 0 96 0

Volume Right 0 40 0 22

cSH 333 816 1357 1700

Volume to Capacity 0.09 0.05 0.07 0.14

Queue Length 95th (ft) 7 4 6 0

Control Delay (s) 16.8 9.6 2.2 0.0

Lane LOS C A A

Approach Delay (s) 12.7 2.2 0.0

Approach LOS B

Intersection Summary

Average Delay 2.5

Intersection Capacity Utilization 47.6% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 1 0 157 2 213 0 260 141 54 129 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 11 12 12 12 12 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 0.98 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 0.85 1.00

Flt Protected 1.00 0.95 1.00 1.00 1.00 0.99

Satd. Flow (prot) 1863 1707 1544 1863 1549 1831

Flt Permitted 1.00 0.76 1.00 1.00 1.00 0.60

Satd. Flow (perm) 1863 1361 1544 1863 1549 1110

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 1 0 171 2 232 0 283 153 59 140 1

RTOR Reduction (vph) 0 0 0 0 84 0 0 0 119 0 0 0

Lane Group Flow (vph) 0 1 0 171 150 0 0 283 34 0 200 0

Confl. Peds. (#/hr) 3 1 1 3 6 7 7 6

Confl. Bikes (#/hr) 1 1

Turn Type Perm Perm Perm Perm Perm

Protected Phases 2 2 5 5

Permitted Phases 2 2 5 5 5

Actuated Green, G (s) 44.6 44.6 44.6 15.4 15.4 15.4

Effective Green, g (s) 44.6 44.6 44.6 15.4 15.4 15.4

Actuated g/C Ratio 0.64 0.64 0.64 0.22 0.22 0.22

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1187 867 984 410 341 244

v/s Ratio Prot 0.00 0.10 0.15

v/s Ratio Perm c0.13 0.02 c0.18

v/c Ratio 0.00 0.20 0.15 0.69 0.10 0.82

Uniform Delay, d1 4.6 5.3 5.1 25.1 21.8 26.0

Progression Factor 1.00 0.37 1.06 1.00 1.00 0.98

Incremental Delay, d2 0.0 0.5 0.3 4.0 0.0 17.4

Delay (s) 4.6 2.4 5.7 29.1 21.8 42.8

Level of Service A A A C C D

Approach Delay (s) 4.6 4.3 26.6 42.8

Approach LOS A A C D

Intersection Summary

HCM Average Control Delay 21.0 HCM Level of Service C

HCM Volume to Capacity ratio 0.36

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 52.0% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 65 704 58 151 796 310 68 325 226 157 199 28

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 11 12 11 12 11 10 11 12 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 0.91 0.91

Frpb, ped/bikes 1.00 1.00 1.00 0.98 1.00 1.00 0.96 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.96 1.00 1.00 0.85 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 0.99

Satd. Flow (prot) 1770 3372 1770 3199 1711 1739 1473 1610 3197

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 0.99

Satd. Flow (perm) 1770 3372 1770 3199 1711 1739 1473 1610 3197

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 71 765 63 164 865 337 74 353 246 171 216 30

RTOR Reduction (vph) 0 4 0 0 26 0 0 0 166 0 6 0

Lane Group Flow (vph) 71 824 0 164 1176 0 74 353 80 137 274 0

Confl. Peds. (#/hr) 21 14 14 21 6 13 13 6

Turn Type Prot Prot Split Perm Split

Protected Phases 5 2 1 6 4 4 3 3

Permitted Phases 4

Actuated Green, G (s) 8.0 56.5 15.5 64.0 31.2 31.2 31.2 16.8 16.8

Effective Green, g (s) 8.0 56.5 15.5 64.0 31.2 31.2 31.2 16.8 16.8

Actuated g/C Ratio 0.06 0.40 0.11 0.46 0.22 0.22 0.22 0.12 0.12

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 101 1361 196 1462 381 388 328 193 384

v/s Ratio Prot 0.04 c0.24 0.09 c0.37 0.04 c0.20 0.09 c0.09

v/s Ratio Perm 0.05

v/c Ratio 0.70 0.61 0.84 0.80 0.19 0.91 0.25 0.71 0.71

Uniform Delay, d1 64.8 33.0 61.0 32.6 44.2 53.0 44.7 59.3 59.3

Progression Factor 0.72 0.53 1.16 0.36 1.00 1.00 1.00 0.95 0.95

Incremental Delay, d2 16.0 1.9 2.8 0.5 0.1 24.1 0.1 8.7 4.8

Delay (s) 62.7 19.3 73.8 12.1 44.3 77.1 44.9 65.1 61.0

Level of Service E B E B D E D E E

Approach Delay (s) 22.7 19.5 61.7 62.3

Approach LOS C B E E

Intersection Summary

HCM Average Control Delay 34.2 HCM Level of Service C

HCM Volume to Capacity ratio 0.79

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 80.0% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

20: Carlyle Hall Rd & Dayton Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 45 Synchro 7 -  Report

David Evans and Associates, Inc. Page 21

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 57 30 17 13 29 11 26 456 6 7 243 21

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 62 33 18 14 32 12 28 496 7 8 264 23

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 113 58 530 295

Volume Left (vph) 62 14 28 8

Volume Right (vph) 18 12 7 23

Hadj (s) 0.05 -0.04 0.04 -0.01

Departure Headway (s) 6.1 6.2 4.9 5.1

Degree Utilization, x 0.19 0.10 0.72 0.42

Capacity (veh/h) 522 504 716 668

Control Delay (s) 10.6 9.8 19.4 11.8

Approach Delay (s) 10.6 9.8 19.4 11.8

Approach LOS B A C B

Intersection Summary

Delay 15.6

HCM Level of Service C

Intersection Capacity Utilization 55.0% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 36 206 276 276 95 24

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 39 224 300 300 103 26

Pedestrians 1 12

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1029 117 130

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1029 117 130

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 81 76 79

cM capacity (veh/h) 203 934 1454

Direction, Lane # EB 1 EB 2 NB 1 SB 1

Volume Total 39 224 600 129

Volume Left 39 0 300 0

Volume Right 0 224 0 26

cSH 203 934 1454 1700

Volume to Capacity 0.19 0.24 0.21 0.08

Queue Length 95th (ft) 17 23 19 0

Control Delay (s) 26.9 10.1 5.1 0.0

Lane LOS D B A

Approach Delay (s) 12.6 5.1 0.0

Approach LOS B

Intersection Summary

Average Delay 6.4

Intersection Capacity Utilization 46.5% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 25 36 3 21 38 169 8 358 31 154 143 16

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 27 39 3 23 41 184 9 389 34 167 155 17

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 70 64 184 432 340

Volume Left (vph) 27 23 0 9 167

Volume Right (vph) 3 0 184 34 17

Hadj (s) 0.08 0.21 -0.67 -0.01 0.10

Departure Headway (s) 6.8 7.0 6.1 5.4 5.7

Degree Utilization, x 0.13 0.12 0.31 0.65 0.54

Capacity (veh/h) 432 467 535 634 603

Control Delay (s) 10.8 9.8 10.6 18.0 15.0

Approach Delay (s) 10.8 10.4 18.0 15.0

Approach LOS B B C C

Intersection Summary

Delay 14.9

HCM Level of Service B

Intersection Capacity Utilization 58.8% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 19 163 2 23 144 63 9 445 53 53 229 14

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 11 11 11 12 11 11 12 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.98 1.00 1.00

Flpb, ped/bikes 0.99 1.00 0.97 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.95 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1755 1858 1652 1702 1767 1801 1507 1768 1783

Flt Permitted 0.47 1.00 0.58 1.00 0.60 1.00 1.00 0.45 1.00

Satd. Flow (perm) 872 1858 1013 1702 1109 1801 1507 838 1783

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 21 177 2 25 157 68 10 484 58 58 249 15

RTOR Reduction (vph) 0 1 0 0 26 0 0 0 19 0 2 0

Lane Group Flow (vph) 21 178 0 25 199 0 10 484 39 58 262 0

Confl. Peds. (#/hr) 6 22 22 6 1 2 2 1

Confl. Bikes (#/hr) 2 2

Turn Type Perm Perm Perm Perm Perm

Protected Phases 4 4 2 2

Permitted Phases 4 4 2 2 2

Actuated Green, G (s) 13.2 13.2 13.2 13.2 46.8 46.8 46.8 46.8 46.8

Effective Green, g (s) 13.2 13.2 13.2 13.2 46.8 46.8 46.8 46.8 46.8

Actuated g/C Ratio 0.19 0.19 0.19 0.19 0.67 0.67 0.67 0.67 0.67

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 164 350 191 321 741 1204 1008 560 1192

v/s Ratio Prot 0.10 c0.12 c0.27 0.15

v/s Ratio Perm 0.02 0.02 0.01 0.03 0.07

v/c Ratio 0.13 0.51 0.13 0.62 0.01 0.40 0.04 0.10 0.22

Uniform Delay, d1 23.6 25.5 23.6 26.1 3.9 5.3 3.9 4.1 4.5

Progression Factor 1.00 1.00 1.15 1.29 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.4 0.1 2.5 0.0 1.0 0.1 0.4 0.4

Delay (s) 23.7 25.9 27.2 36.1 3.9 6.3 4.0 4.5 4.9

Level of Service C C C D A A A A A

Approach Delay (s) 25.7 35.2 6.0 4.9

Approach LOS C D A A

Intersection Summary

HCM Average Control Delay 14.2 HCM Level of Service B

HCM Volume to Capacity ratio 0.45

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 59.2% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 1 235 35 155 183 36 40 16 660 25 302 70

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00 1.00 0.95 0.95 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.86 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 1676 1400 1513 1586 1393 1589 1365 1354 1593 3185 1392

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.54 1.00 1.00 0.44 1.00 1.00

Satd. Flow (perm) 1593 1676 1400 1513 1586 1393 902 1365 1354 737 3185 1392

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 1 255 38 168 199 39 43 17 717 27 328 76

RTOR Reduction (vph) 0 0 15 0 0 0 0 165 172 0 0 36

Lane Group Flow (vph) 1 255 23 151 216 39 43 203 194 27 328 40

Confl. Peds. (#/hr) 5 3 3 5 1 1

Turn Type Split Perm Split Free Perm Prot Perm Perm

Protected Phases 8 8 7 7 2 2 6

Permitted Phases 8 Free 2 6 6

Actuated Green, G (s) 27.2 27.2 27.2 23.5 23.5 140.0 74.3 74.3 74.3 74.3 74.3 74.3

Effective Green, g (s) 27.2 27.2 27.2 23.5 23.5 140.0 74.3 74.3 74.3 74.3 74.3 74.3

Actuated g/C Ratio 0.19 0.19 0.19 0.17 0.17 1.00 0.53 0.53 0.53 0.53 0.53 0.53

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.5 3.5 3.5 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 309 326 272 254 266 1393 479 724 719 391 1690 739

v/s Ratio Prot 0.00 c0.15 0.10 c0.14 c0.15 0.14 0.10

v/s Ratio Perm 0.02 0.03 0.05 0.04 0.03

v/c Ratio 0.00 0.78 0.09 0.59 0.81 0.03 0.09 0.28 0.27 0.07 0.19 0.05

Uniform Delay, d1 45.5 53.6 46.2 53.8 56.1 0.0 16.2 18.1 18.0 16.0 17.2 15.9

Progression Factor 1.00 1.00 1.00 0.36 0.37 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 11.9 0.2 2.2 14.5 0.0 0.4 1.0 0.9 0.3 0.3 0.1

Delay (s) 45.5 65.5 46.4 21.6 35.5 0.0 16.6 19.1 18.9 16.3 17.4 16.0

Level of Service D E D C D A B B B B B B

Approach Delay (s) 62.9 26.9 18.9 17.1

Approach LOS E C B B

Intersection Summary

HCM Average Control Delay 27.0 HCM Level of Service C

HCM Volume to Capacity ratio 0.49

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 63.9% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 359 129 5 232 99 90 6 981 203 132 618 204

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.97 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1768 1851 1759 1863 1560 1769 3432 1770 3387

Flt Permitted 0.69 1.00 0.57 1.00 1.00 0.30 1.00 0.12 1.00

Satd. Flow (perm) 1279 1851 1056 1863 1560 558 3432 215 3387

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 390 140 5 252 108 98 7 1066 221 143 672 222

RTOR Reduction (vph) 0 2 0 0 0 85 0 23 0 0 36 0

Lane Group Flow (vph) 390 143 0 252 108 13 7 1264 0 143 858 0

Confl. Peds. (#/hr) 1 11 11 1 2 12 12 2

Confl. Bikes (#/hr) 2 1 1

Turn Type pm+pt pm+pt Perm pm+pt pm+pt

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 8 2 6

Actuated Green, G (s) 16.3 9.3 16.3 9.3 9.3 31.7 30.6 41.7 36.6

Effective Green, g (s) 16.3 9.3 16.3 9.3 9.3 31.7 30.6 41.7 36.6

Actuated g/C Ratio 0.23 0.13 0.23 0.13 0.13 0.45 0.44 0.60 0.52

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 347 246 316 248 207 272 1500 286 1771

v/s Ratio Prot c0.11 0.08 0.08 0.06 0.00 c0.37 c0.05 0.25

v/s Ratio Perm c0.15 0.11 0.01 0.01 0.25

v/c Ratio 1.12 0.58 0.80 0.44 0.06 0.03 0.84 0.50 0.48

Uniform Delay, d1 26.2 28.5 24.4 27.9 26.5 10.5 17.6 11.3 10.7

Progression Factor 1.00 1.00 0.92 0.53 0.90 1.00 1.00 1.00 1.00

Incremental Delay, d2 86.2 3.5 10.1 0.9 0.1 0.0 5.9 1.4 1.0

Delay (s) 112.4 32.0 32.6 15.7 24.0 10.6 23.5 12.7 11.6

Level of Service F C C B C B C B B

Approach Delay (s) 90.6 26.8 23.4 11.8

Approach LOS F C C B

Intersection Summary

HCM Average Control Delay 31.1 HCM Level of Service C

HCM Volume to Capacity ratio 0.88

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 79.8% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 359 813 111 5 766 299 334 493 494 26 39 89

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.1 5.5 5.5 5.5 5.1 5.1 5.5 5.1 5.1 5.5

Lane Util. Factor 1.00 0.95 1.00 0.95 0.91 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.96 0.99 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 0.96 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 1.00 0.95 0.99 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3539 1521 3371 1610 3370 1583 1770 1863 1583

Flt Permitted 0.08 1.00 1.00 0.95 0.95 0.99 1.00 0.95 1.00 1.00

Satd. Flow (perm) 145 3539 1521 3207 1610 3370 1583 1770 1863 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 390 884 121 5 833 325 363 536 537 28 42 97

RTOR Reduction (vph) 0 0 33 0 30 0 0 0 193 0 0 58

Lane Group Flow (vph) 390 884 88 0 1133 0 290 609 344 28 42 39

Confl. Peds. (#/hr) 6 8 8 6

Confl. Bikes (#/hr) 1

Turn Type pm+pt Perm Perm Split custom Split custom

Protected Phases 5 2 6 4 4 3 3

Permitted Phases 2 2 6 2 6

Actuated Green, G (s) 83.5 83.5 83.5 53.0 27.6 27.6 83.5 3.7 3.7 53.0

Effective Green, g (s) 83.5 83.5 83.5 53.0 27.6 27.6 83.5 3.7 3.7 53.0

Actuated g/C Ratio 0.64 0.64 0.64 0.41 0.21 0.21 0.64 0.03 0.03 0.41

Clearance Time (s) 5.1 5.5 5.5 5.5 5.1 5.1 5.5 5.1 5.1 5.5

Vehicle Extension (s) 3.0 3.5 3.5 3.5 3.0 3.0 3.5 3.0 3.0 3.5

Lane Grp Cap (vph) 409 2264 973 1302 341 713 1013 50 53 643

v/s Ratio Prot c0.19 0.25 0.18 c0.18 0.02 c0.02

v/s Ratio Perm c0.42 0.06 0.35 0.22 0.02

v/c Ratio 0.95 0.39 0.09 0.87 0.85 0.85 0.34 0.56 0.79 0.06

Uniform Delay, d1 40.6 11.3 9.0 35.6 49.5 49.5 10.8 62.6 63.0 23.6

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 32.5 0.1 0.0 6.6 18.0 9.8 0.2 13.6 54.5 0.0

Delay (s) 73.1 11.4 9.0 42.2 67.5 59.3 11.0 76.1 117.5 23.6

Level of Service E B A D E E B E F C

Approach Delay (s) 28.4 42.2 42.9 56.1

Approach LOS C D D E

Intersection Summary

HCM Average Control Delay 38.4 HCM Level of Service D

HCM Volume to Capacity ratio 0.90

Actuated Cycle Length (s) 130.5 Sum of lost time (s) 15.3

Intersection Capacity Utilization 88.6% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Sign Control Stop Stop Stop

Volume (vph) 3 39 57 42 30 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 3 42 62 46 33 1

Direction, Lane # EB 1 NB 1 SB 1

Volume Total (vph) 46 108 34

Volume Left (vph) 3 62 0

Volume Right (vph) 42 0 1

Hadj (s) -0.51 0.15 0.01

Departure Headway (s) 3.7 4.2 4.1

Degree Utilization, x 0.05 0.12 0.04

Capacity (veh/h) 933 843 858

Control Delay (s) 6.9 7.8 7.3

Approach Delay (s) 6.9 7.8 7.3

Approach LOS A A A

Intersection Summary

Delay 7.5

HCM Level of Service A

Intersection Capacity Utilization 22.0% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 4 2 0 1 5 48 0 24 0 46 37 10

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 4 2 0 1 5 52 0 26 0 50 40 11

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 7 59 26 101

Volume Left (vph) 4 1 0 50

Volume Right (vph) 0 52 0 11

Hadj (s) 0.17 -0.50 0.03 0.07

Departure Headway (s) 4.4 3.7 4.2 4.1

Degree Utilization, x 0.01 0.06 0.03 0.12

Capacity (veh/h) 787 941 837 855

Control Delay (s) 7.4 6.9 7.3 7.7

Approach Delay (s) 7.4 6.9 7.3 7.7

Approach LOS A A A A

Intersection Summary

Delay 7.4

HCM Level of Service A

Intersection Capacity Utilization 23.4% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 0 1 8 0 40 0 91 10 26 58 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 0 1 9 0 43 0 99 11 28 63 0

Pedestrians 1 1

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 268 229 64 226 224 105 63 110

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 268 229 64 226 224 105 63 110

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 100 100 99 100 95 100 98

cM capacity (veh/h) 643 658 999 717 662 948 1540 1480

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 2 52 110 91

Volume Left 1 9 0 28

Volume Right 1 43 11 0

cSH 782 900 1540 1480

Volume to Capacity 0.00 0.06 0.00 0.02

Queue Length 95th (ft) 0 5 0 1

Control Delay (s) 9.6 9.2 0.0 2.4

Lane LOS A A A

Approach Delay (s) 9.6 9.2 0.0 2.4

Approach LOS A A

Intersection Summary

Average Delay 2.8

Intersection Capacity Utilization 21.5% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 322 14 7 19 4 13 58 423 16 13 294 158

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 5.0 5.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 0.99 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.95 1.00 0.99 1.00 0.95

Flt Protected 0.96 0.97 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1769 1717 1756 3517 1770 3327

Flt Permitted 0.73 0.79 0.47 1.00 0.95 1.00

Satd. Flow (perm) 1353 1398 873 3517 1770 3327

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 350 15 8 21 4 14 63 460 17 14 320 172

RTOR Reduction (vph) 0 1 0 0 9 0 0 2 0 0 37 0

Lane Group Flow (vph) 0 372 0 0 30 0 63 475 0 14 455 0

Confl. Peds. (#/hr) 1 3 3 1 3 2 2 3

Confl. Bikes (#/hr) 1

Turn Type Perm Perm Perm Prot

Protected Phases 8 8 6 5 5 6

Permitted Phases 8 8 6

Actuated Green, G (s) 48.7 48.7 65.3 65.3 13.0 82.3

Effective Green, g (s) 48.7 48.7 65.3 65.3 13.0 82.3

Actuated g/C Ratio 0.35 0.35 0.47 0.47 0.09 0.59

Clearance Time (s) 4.0 4.0 5.0 5.0 4.0

Vehicle Extension (s) 3.5 3.5 2.5 2.5 2.0

Lane Grp Cap (vph) 471 486 407 1640 164 1956

v/s Ratio Prot c0.14 0.01 c0.14

v/s Ratio Perm c0.28 0.02 0.07

v/c Ratio 0.79 0.06 0.15 0.29 0.09 0.23

Uniform Delay, d1 41.1 30.4 21.5 23.0 58.1 13.8

Progression Factor 1.00 1.00 0.75 0.74 1.68 0.15

Incremental Delay, d2 9.0 0.1 0.8 0.4 0.1 0.0

Delay (s) 50.1 30.5 16.9 17.5 97.7 2.1

Level of Service D C B B F A

Approach Delay (s) 50.1 30.5 17.4 4.8

Approach LOS D C B A

Intersection Summary

HCM Average Control Delay 21.7 HCM Level of Service C

HCM Volume to Capacity ratio 0.48

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 13.0

Intersection Capacity Utilization 54.0% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 3 5 103 5 7 9 117 72 8 49 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 3 5 112 5 8 10 127 78 9 53 0

Pedestrians 2 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 131

pX, platoon unblocked 0.97 0.97 0.97 0.97 0.97 0.97

vC, conflicting volume 269 296 55 266 257 168 53 205

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 230 258 55 227 217 126 53 165

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 99 99 84 99 99 99 99

cM capacity (veh/h) 685 619 1010 692 652 894 1552 1370

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 9 125 215 62

Volume Left 0 112 10 9

Volume Right 5 8 78 0

cSH 816 700 1552 1370

Volume to Capacity 0.01 0.18 0.01 0.01

Queue Length 95th (ft) 1 16 0 0

Control Delay (s) 9.5 11.3 0.4 1.1

Lane LOS A B A A

Approach Delay (s) 9.5 11.3 0.4 1.1

Approach LOS A B

Intersection Summary

Average Delay 4.0

Intersection Capacity Utilization 31.8% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 14 3 7 21 17 17 13 88 12 28 87 48

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 15 3 8 23 18 18 14 96 13 30 95 52

Pedestrians 4 3 1

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 344 325 126 325 345 105 151 112

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 344 325 126 325 345 105 151 112

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 97 99 99 96 97 98 99 98

cM capacity (veh/h) 566 571 921 601 557 947 1426 1474

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 26 60 123 177

Volume Left 15 23 14 30

Volume Right 8 18 13 52

cSH 638 659 1426 1474

Volume to Capacity 0.04 0.09 0.01 0.02

Queue Length 95th (ft) 3 7 1 2

Control Delay (s) 10.9 11.0 0.9 1.4

Lane LOS B B A A

Approach Delay (s) 10.9 11.0 0.9 1.4

Approach LOS B B

Intersection Summary

Average Delay 3.4

Intersection Capacity Utilization 24.3% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 130 721 4 4 1001 97 4 1 1 43 1 133

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.6 4.6 4.6 4.6 5.5 5.5 5.5

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.99 0.98 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.97 0.95 1.00

Satd. Flow (prot) 1769 3536 1768 3485 1759 1770 1561

Flt Permitted 0.16 1.00 0.30 1.00 0.90 0.75 1.00

Satd. Flow (perm) 295 3536 553 3485 1636 1404 1561

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 141 784 4 4 1088 105 4 1 1 47 1 145

RTOR Reduction (vph) 0 0 0 0 8 0 0 1 0 0 95 0

Lane Group Flow (vph) 141 788 0 4 1185 0 0 5 0 47 51 0

Confl. Peds. (#/hr) 2 1 1 2 2 2

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 81.3 81.3 81.3 81.3 48.6 48.6 48.6

Effective Green, g (s) 81.3 81.3 81.3 81.3 48.6 48.6 48.6

Actuated g/C Ratio 0.58 0.58 0.58 0.58 0.35 0.35 0.35

Clearance Time (s) 4.6 4.6 4.6 4.6 5.5 5.5 5.5

Vehicle Extension (s) 3.5 3.5 3.5 3.5 4.0 4.0 4.0

Lane Grp Cap (vph) 171 2053 321 2024 568 487 542

v/s Ratio Prot 0.22 0.34 0.03

v/s Ratio Perm c0.48 0.01 0.00 c0.03

v/c Ratio 0.82 0.38 0.01 0.59 0.01 0.10 0.09

Uniform Delay, d1 23.6 15.8 12.4 18.6 29.9 30.9 30.8

Progression Factor 1.20 0.98 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 16.9 0.1 0.0 0.5 0.0 0.4 0.3

Delay (s) 45.3 15.6 12.4 19.1 30.0 31.3 31.2

Level of Service D B B B C C C

Approach Delay (s) 20.1 19.1 30.0 31.2

Approach LOS C B C C

Intersection Summary

HCM Average Control Delay 20.5 HCM Level of Service C

HCM Volume to Capacity ratio 0.55

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.1

Intersection Capacity Utilization 70.2% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 72 565 186 130 723 231 203 483 107 179 328 45

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.96 1.00 0.96 1.00 0.97 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 3393 1770 3392 1770 3432 1770 3467

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1770 3393 1770 3392 1770 3432 1770 3467

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 78 614 202 141 786 251 221 525 116 195 357 49

RTOR Reduction (vph) 0 46 0 0 43 0 0 27 0 0 16 0

Lane Group Flow (vph) 78 770 0 141 994 0 221 614 0 195 390 0

Confl. Peds. (#/hr) 8 4 4 8 6 5 5 6

Turn Type Prot Prot Prot Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases

Actuated Green, G (s) 3.7 19.2 7.6 23.1 10.1 17.4 9.8 17.1

Effective Green, g (s) 3.7 19.2 7.6 23.1 10.1 17.4 9.8 17.1

Actuated g/C Ratio 0.05 0.27 0.11 0.33 0.14 0.25 0.14 0.24

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 94 931 192 1119 255 853 248 847

v/s Ratio Prot 0.04 0.23 c0.08 c0.29 c0.12 c0.18 0.11 0.11

v/s Ratio Perm

v/c Ratio 0.83 0.83 0.73 0.89 0.87 0.72 0.79 0.46

Uniform Delay, d1 32.8 23.8 30.2 22.2 29.3 24.1 29.1 22.5

Progression Factor 1.00 1.00 1.56 0.89 1.12 0.91 1.00 1.00

Incremental Delay, d2 42.7 6.1 12.6 8.2 25.1 5.2 15.1 1.8

Delay (s) 75.5 30.0 59.8 27.9 58.0 27.2 44.1 24.3

Level of Service E C E C E C D C

Approach Delay (s) 33.9 31.7 35.1 30.8

Approach LOS C C D C

Intersection Summary

HCM Average Control Delay 32.9 HCM Level of Service C

HCM Volume to Capacity ratio 0.79

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 71.7% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 0 0 782 0 0 0 0 0 644 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3

Lane Util. Factor 0.95 0.95

Frt 1.00 1.00

Flt Protected 1.00 1.00

Satd. Flow (prot) 3539 3539

Flt Permitted 1.00 1.00

Satd. Flow (perm) 3539 3539

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 0 0 0 850 0 0 0 0 0 700 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 0 0 0 850 0 0 0 0 0 700 0

Turn Type

Protected Phases 6 4

Permitted Phases

Actuated Green, G (s) 92.4 37.0

Effective Green, g (s) 92.4 37.0

Actuated g/C Ratio 0.66 0.26

Clearance Time (s) 5.3 5.3

Vehicle Extension (s) 5.0 5.0

Lane Grp Cap (vph) 2336 935

v/s Ratio Prot c0.24 c0.20

v/s Ratio Perm

v/c Ratio 0.36 0.75

Uniform Delay, d1 10.6 47.2

Progression Factor 0.77 1.00

Incremental Delay, d2 0.4 4.0

Delay (s) 8.6 51.2

Level of Service A D

Approach Delay (s) 0.0 8.6 0.0 51.2

Approach LOS A A A D

Intersection Summary

HCM Average Control Delay 27.8 HCM Level of Service C

HCM Volume to Capacity ratio 0.47

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.6

Intersection Capacity Utilization 36.7% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 0 759 0 0 639 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3

Lane Util. Factor 0.95 0.97

Frt 1.00 1.00

Flt Protected 1.00 0.95

Satd. Flow (prot) 3539 3433

Flt Permitted 1.00 0.95

Satd. Flow (perm) 3539 3433

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 825 0 0 695 0

RTOR Reduction (vph) 0 0 0 0 214 0

Lane Group Flow (vph) 0 825 0 0 481 0

Turn Type

Protected Phases 2 4

Permitted Phases

Actuated Green, G (s) 101.2 28.2

Effective Green, g (s) 101.2 28.2

Actuated g/C Ratio 0.72 0.20

Clearance Time (s) 5.3 5.3

Vehicle Extension (s) 5.0 5.0

Lane Grp Cap (vph) 2558 692

v/s Ratio Prot c0.23 c0.14

v/s Ratio Perm

v/c Ratio 0.32 0.70

Uniform Delay, d1 7.0 51.9

Progression Factor 1.85 0.05

Incremental Delay, d2 0.3 3.5

Delay (s) 13.3 6.2

Level of Service B A

Approach Delay (s) 13.3 0.0 6.2

Approach LOS B A A

Intersection Summary

HCM Average Control Delay 10.0 HCM Level of Service B

HCM Volume to Capacity ratio 0.40

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.6

Intersection Capacity Utilization 48.3% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 60 1465 70 154 1793 148 117 183 189 120 93 45

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.6 5.3 4.6 5.3 4.6 5.0 5.0 4.6 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3515 1770 3492 1770 1803 1552 1770 1863 1558

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3515 1770 3492 1770 1803 1552 1770 1863 1558

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 65 1592 76 167 1949 161 127 199 205 130 101 49

RTOR Reduction (vph) 0 2 0 0 4 0 0 0 102 0 0 42

Lane Group Flow (vph) 65 1666 0 167 2106 0 127 199 103 130 101 7

Confl. Peds. (#/hr) 2 3 3 2

Confl. Bikes (#/hr) 7 3 1

Bus Blockages (#/hr) 0 0 0 0 0 0 0 8 0 0 0 0

Turn Type Prot Prot Prot Perm Prot Perm

Protected Phases 5 2 1 6 3 8 7 4

Permitted Phases 8 4

Actuated Green, G (s) 12.5 67.6 20.1 75.2 11.4 23.4 23.4 9.4 21.4 21.4

Effective Green, g (s) 12.5 67.6 20.1 75.2 11.4 23.4 23.4 9.4 21.4 21.4

Actuated g/C Ratio 0.09 0.48 0.14 0.54 0.08 0.17 0.17 0.07 0.15 0.15

Clearance Time (s) 4.6 5.3 4.6 5.3 4.6 5.0 5.0 4.6 5.0 5.0

Vehicle Extension (s) 2.5 5.0 2.5 5.0 2.5 5.0 5.0 3.0 5.0 5.0

Lane Grp Cap (vph) 158 1697 254 1876 144 301 259 119 285 238

v/s Ratio Prot 0.04 0.47 c0.09 c0.60 0.07 c0.11 c0.07 0.05

v/s Ratio Perm 0.07 0.00

v/c Ratio 0.41 0.98 0.66 1.12 0.88 0.66 0.40 1.09 0.35 0.03

Uniform Delay, d1 60.3 35.6 56.7 32.4 63.6 54.6 52.0 65.3 53.1 50.5

Progression Factor 1.22 0.46 1.14 0.85 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.2 17.5 5.1 62.4 42.0 7.0 2.1 109.5 1.6 0.1

Delay (s) 74.6 33.8 69.8 90.0 105.6 61.6 54.1 174.8 54.7 50.6

Level of Service E C E F F E D F D D

Approach Delay (s) 35.4 88.6 69.3 109.7

Approach LOS D F E F

Intersection Summary

HCM Average Control Delay 68.5 HCM Level of Service E

HCM Volume to Capacity ratio 0.95

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 14.5

Intersection Capacity Utilization 92.0% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 0 1471 1380 0 483 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3 5.0

Lane Util. Factor 0.95 0.95 0.97

Frt 1.00 1.00 1.00

Flt Protected 1.00 1.00 0.95

Satd. Flow (prot) 3539 3539 3433

Flt Permitted 1.00 1.00 0.95

Satd. Flow (perm) 3539 3539 3433

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 1599 1500 0 525 0

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 0 1599 1500 0 525 0

Turn Type

Protected Phases 2 6 4

Permitted Phases

Actuated Green, G (s) 103.0 103.0 26.7

Effective Green, g (s) 103.0 103.0 26.7

Actuated g/C Ratio 0.74 0.74 0.19

Clearance Time (s) 5.3 5.3 5.0

Vehicle Extension (s) 5.0 3.0 3.0

Lane Grp Cap (vph) 2604 2604 655

v/s Ratio Prot c0.45 0.42 c0.15

v/s Ratio Perm

v/c Ratio 0.61 0.58 0.80

Uniform Delay, d1 8.9 8.5 54.1

Progression Factor 0.22 1.00 1.00

Incremental Delay, d2 0.4 0.9 7.0

Delay (s) 2.4 9.4 61.1

Level of Service A A E

Approach Delay (s) 2.4 9.4 61.1

Approach LOS A A E

Intersection Summary

HCM Average Control Delay 13.8 HCM Level of Service B

HCM Volume to Capacity ratio 0.65

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.3

Intersection Capacity Utilization 63.0% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 36 38 61 1487 1199 60

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 39 41 66 1616 1303 65

Pedestrians 2

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 2246 654 1370

vC1, stage 1 conf vol 1305

vC2, stage 2 conf vol 941

vCu, unblocked vol 2246 654 1370

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s) 5.8

tF (s) 3.5 3.3 2.2

p0 queue free % 77 90 87

cM capacity (veh/h) 171 409 496

Direction, Lane # EB 1 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3

Volume Total 80 66 808 808 652 652 65

Volume Left 39 66 0 0 0 0 0

Volume Right 41 0 0 0 0 0 65

cSH 244 496 1700 1700 1700 1700 1700

Volume to Capacity 0.33 0.13 0.48 0.48 0.38 0.38 0.04

Queue Length 95th (ft) 35 11 0 0 0 0 0

Control Delay (s) 26.9 13.4 0.0 0.0 0.0 0.0 0.0

Lane LOS D B

Approach Delay (s) 26.9 0.5 0.0

Approach LOS D

Intersection Summary

Average Delay 1.0

Intersection Capacity Utilization 52.1% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 231 288 77 180 356 377 46 1141 133 225 856 164

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 11 11 11 11 11 11 13 15 11 13

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.98 1.00 1.00 0.96 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3408 1711 3421 1498 1711 3421 1566 1947 3421 1588

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3408 1711 3421 1498 1711 3421 1566 1947 3421 1588

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 251 313 84 196 387 410 50 1240 145 245 930 178

RTOR Reduction (vph) 0 18 0 0 0 164 0 0 88 0 0 62

Lane Group Flow (vph) 251 379 0 196 387 246 50 1240 57 245 930 116

Confl. Peds. (#/hr) 6 10 10 6 10 21 21 10

Turn Type Prot Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 20.0 27.5 17.0 24.5 24.5 6.9 55.5 55.5 18.0 66.6 66.6

Effective Green, g (s) 20.0 27.5 17.0 24.5 24.5 6.9 55.5 55.5 18.0 66.6 66.6

Actuated g/C Ratio 0.14 0.20 0.12 0.18 0.18 0.05 0.40 0.40 0.13 0.48 0.48

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 3.0 2.0 2.0 2.5 3.5 3.5 2.5 3.5 3.5

Lane Grp Cap (vph) 253 669 208 599 262 84 1356 621 250 1627 755

v/s Ratio Prot c0.14 c0.11 0.11 0.11 0.03 c0.36 c0.13 0.27

v/s Ratio Perm c0.16 0.04 0.07

v/c Ratio 0.99 0.57 0.94 0.65 0.94 0.60 0.91 0.09 0.98 0.57 0.15

Uniform Delay, d1 59.9 50.9 61.0 53.7 57.0 65.2 40.0 26.5 60.8 26.4 20.8

Progression Factor 0.90 0.92 1.04 0.83 0.66 1.24 0.61 0.39 1.00 1.00 1.00

Incremental Delay, d2 54.1 0.7 45.9 1.8 38.2 6.1 7.7 0.2 50.7 1.5 0.4

Delay (s) 107.9 47.2 109.5 46.1 75.9 86.8 32.3 10.4 111.5 27.9 21.2

Level of Service F D F D E F C B F C C

Approach Delay (s) 70.7 70.9 32.0 42.1

Approach LOS E E C D

Intersection Summary

HCM Average Control Delay 49.5 HCM Level of Service D

HCM Volume to Capacity ratio 1.00

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 28.0

Intersection Capacity Utilization 87.3% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL2 EBL EBT EBR WBL WBT WBR WBR2 NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 1 178 365 182 147 303 62 94 127 37 1221 106

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00

Frt 1.00 1.00 0.85 1.00 0.95 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 3185 1425 1593 3023 1593 3185 1425

Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1593 3185 1425 1593 3023 1593 3185 1425

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 1 193 397 198 160 329 67 102 138 40 1327 115

RTOR Reduction (vph) 0 0 0 159 0 17 0 0 0 0 0 62

Lane Group Flow (vph) 0 194 397 39 160 481 0 0 0 178 1327 53

Turn Type Prot Prot Perm Prot Prot Prot Perm

Protected Phases 7 7 4 3 8 5 5 2

Permitted Phases 4 2

Actuated Green, G (s) 18.0 27.5 27.5 16.8 26.3 18.2 64.7 64.7

Effective Green, g (s) 18.0 27.5 27.5 16.8 26.3 18.2 64.7 64.7

Actuated g/C Ratio 0.13 0.20 0.20 0.12 0.19 0.13 0.46 0.46

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 2.0 6.0 6.0

Lane Grp Cap (vph) 205 626 280 191 568 207 1472 659

v/s Ratio Prot c0.12 0.12 0.10 c0.16 c0.11 c0.42

v/s Ratio Perm 0.03 0.04

v/c Ratio 0.95 0.63 0.14 0.84 0.85 0.86 0.90 0.08

Uniform Delay, d1 60.5 51.6 46.5 60.3 54.9 59.7 34.7 21.0

Progression Factor 1.06 0.92 1.77 1.12 0.92 1.33 0.39 0.02

Incremental Delay, d2 47.0 2.1 0.2 25.7 11.0 15.2 4.9 0.1

Delay (s) 111.2 49.7 82.6 93.1 61.4 94.8 18.5 0.5

Level of Service F D F F E F B A

Approach Delay (s) 73.1 69.1 25.6

Approach LOS E E C

Intersection Summary

HCM Average Control Delay 45.7 HCM Level of Service D

HCM Volume to Capacity ratio 0.91

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 22.0

Intersection Capacity Utilization 86.9% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBL SBT SBR SBR2 SER2

Lane Configurations

Volume (vph) 84 852 73 17 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00

Frt 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00

Satd. Flow (prot) 1593 3185 1425

Flt Permitted 0.95 1.00 1.00

Satd. Flow (perm) 1593 3185 1425

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 91 926 79 18 0

RTOR Reduction (vph) 0 0 5 0 0

Lane Group Flow (vph) 91 926 92 0 0

Turn Type Prot Prot custom

Protected Phases 1 6 6

Permitted Phases 4

Actuated Green, G (s) 9.0 55.5 55.5

Effective Green, g (s) 9.0 55.5 55.5

Actuated g/C Ratio 0.06 0.40 0.40

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 4.0 4.0

Lane Grp Cap (vph) 102 1263 565

v/s Ratio Prot 0.06 0.29 0.06

v/s Ratio Perm

v/c Ratio 0.89 0.73 0.16

Uniform Delay, d1 65.0 35.9 27.3

Progression Factor 0.96 0.90 0.94

Incremental Delay, d2 53.3 3.6 0.6

Delay (s) 115.9 35.8 26.2

Level of Service F D C

Approach Delay (s) 41.6

Approach LOS D

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 48 186 29 296 341 225 41 1327 370 185 894 21

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 6.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 0.97 0.95 1.00 1.00 0.95 1.00 0.97 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.97 1.00 1.00 0.96 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 3000 3090 3079 1383 1593 3079 1375 3090 3079 1383

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1593 3000 3090 3079 1383 1593 3079 1375 3090 3079 1383

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 52 202 32 322 371 245 45 1442 402 201 972 23

RTOR Reduction (vph) 0 10 0 0 0 88 0 0 81 0 0 11

Lane Group Flow (vph) 52 224 0 322 371 157 45 1442 321 201 972 12

Confl. Peds. (#/hr) 14 20 20 14 10 21 21 10

Turn Type Prot Prot Perm Prot pm+ov Prot Perm

Protected Phases 7 4 3 8 5 2 3 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 7.6 24.1 15.0 31.5 31.5 6.7 69.9 84.9 9.0 72.2 72.2

Effective Green, g (s) 7.6 24.1 15.0 31.5 31.5 6.7 69.9 84.9 9.0 72.2 72.2

Actuated g/C Ratio 0.05 0.17 0.11 0.22 0.22 0.05 0.50 0.61 0.06 0.52 0.52

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 6.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.5 3.5 3.5 1.5 4.0 3.5 1.5 4.0 4.0

Lane Grp Cap (vph) 86 516 331 693 311 76 1537 834 199 1588 713

v/s Ratio Prot 0.03 0.07 c0.10 c0.12 0.03 c0.47 0.04 c0.07 0.32

v/s Ratio Perm 0.11 0.19 0.01

v/c Ratio 0.60 0.43 0.97 0.54 0.50 0.59 0.94 0.38 1.01 0.61 0.02

Uniform Delay, d1 64.7 51.9 62.3 47.8 47.4 65.3 33.0 14.1 65.5 24.0 16.6

Progression Factor 1.01 0.92 1.12 0.54 0.30 1.08 0.73 1.17 0.81 1.04 1.21

Incremental Delay, d2 11.3 0.6 41.4 0.9 1.5 5.3 8.9 0.2 56.3 1.3 0.0

Delay (s) 76.9 48.4 110.9 26.6 15.8 75.9 33.0 16.7 109.1 26.2 20.1

Level of Service E D F C B E C B F C C

Approach Delay (s) 53.6 52.7 30.6 40.0

Approach LOS D D C D

Intersection Summary

HCM Average Control Delay 39.5 HCM Level of Service D

HCM Volume to Capacity ratio 0.83

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 90.1% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 222 49 163 15 39 15 147 1783 23 8 1162 118

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 4.0 6.0 4.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 0.97 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.98 1.00 0.99 1.00 1.00 0.95 1.00 1.00 0.99

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.88 1.00 0.96 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1578 1401 1589 1540 3090 3079 1359 1593 3079 1404

Flt Permitted 0.59 1.00 0.27 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 979 1401 446 1540 3090 3079 1359 1593 3079 1404

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 241 53 177 16 42 16 160 1938 25 9 1263 128

RTOR Reduction (vph) 0 96 0 0 12 0 0 0 5 0 0 46

Lane Group Flow (vph) 241 134 0 16 46 0 160 1938 20 9 1263 82

Confl. Peds. (#/hr) 14 13 13 14 1 5 5 1

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 23.2 18.3 16.6 15.0 10.2 98.7 98.7 1.4 89.9 89.9

Effective Green, g (s) 23.2 18.3 16.6 15.0 10.2 98.7 98.7 1.4 89.9 89.9

Actuated g/C Ratio 0.17 0.13 0.12 0.11 0.07 0.71 0.71 0.01 0.64 0.64

Clearance Time (s) 4.0 6.0 4.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 2.0 3.0 2.0 2.0 3.0 3.0 2.0 3.0 3.0

Lane Grp Cap (vph) 183 183 66 165 225 2171 958 16 1977 902

v/s Ratio Prot c0.05 0.10 0.00 0.03 c0.05 c0.63 0.01 0.41

v/s Ratio Perm c0.17 0.03 0.01 0.06

v/c Ratio 1.32 0.73 0.24 0.28 0.71 0.89 0.02 0.56 0.64 0.09

Uniform Delay, d1 58.5 58.5 55.2 57.5 63.5 16.4 6.2 69.0 15.2 9.5

Progression Factor 0.89 0.80 1.00 1.00 1.26 0.54 0.30 1.20 0.18 0.00

Incremental Delay, d2 175.7 11.6 1.9 0.3 0.8 0.6 0.0 21.0 1.4 0.2

Delay (s) 227.9 58.4 57.1 57.9 80.5 9.4 1.9 103.8 4.2 0.2

Level of Service F E E E F A A F A A

Approach Delay (s) 145.1 57.7 14.7 4.4

Approach LOS F E B A

Intersection Summary

HCM Average Control Delay 27.0 HCM Level of Service C

HCM Volume to Capacity ratio 0.99

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 94.2% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 508 357 111 131 203 159 153 1314 207 125 765 16

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.97 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 0.95 1.00 1.00 0.98 1.00 1.00 0.95 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 3090 1676 1357 1593 3185 1397 1593 3185 1348 1593 3185 1381

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 3090 1676 1357 1593 3185 1397 1593 3185 1348 1593 3185 1381

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 552 388 121 142 221 173 166 1428 225 136 832 17

RTOR Reduction (vph) 0 0 91 0 0 79 0 0 95 0 0 11

Lane Group Flow (vph) 552 388 30 142 221 94 166 1428 130 136 832 6

Confl. Peds. (#/hr) 6 25 25 6 11 12 12 11

Turn Type Prot Perm Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 22.0 35.0 35.0 14.7 27.7 27.7 16.8 60.3 60.3 10.0 53.5 53.5

Effective Green, g (s) 22.0 35.0 35.0 14.7 27.7 27.7 16.8 60.3 60.3 10.0 53.5 53.5

Actuated g/C Ratio 0.16 0.25 0.25 0.10 0.20 0.20 0.12 0.43 0.43 0.07 0.38 0.38

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 3.0 3.0 2.0 3.0 3.0

Lane Grp Cap (vph) 486 419 339 167 630 276 191 1372 581 114 1217 528

v/s Ratio Prot c0.18 c0.23 0.09 0.07 0.10 c0.45 c0.09 0.26

v/s Ratio Perm 0.02 0.07 0.10 0.00

v/c Ratio 1.14 0.93 0.09 0.85 0.35 0.34 0.87 1.04 0.22 1.19 0.68 0.01

Uniform Delay, d1 59.0 51.2 40.3 61.6 48.4 48.3 60.5 39.9 25.1 65.0 36.2 26.8

Progression Factor 1.12 1.01 1.10 1.00 1.00 1.00 1.16 0.50 0.34 0.90 1.30 1.82

Incremental Delay, d2 82.4 24.6 0.0 30.7 0.1 0.3 13.5 26.5 0.3 136.2 2.5 0.0

Delay (s) 148.2 76.4 44.3 92.3 48.5 48.6 83.8 46.5 8.9 194.8 49.4 48.8

Level of Service F E D F D D F D A F D D

Approach Delay (s) 110.1 60.1 45.2 69.5

Approach LOS F E D E

Intersection Summary

HCM Average Control Delay 68.1 HCM Level of Service E

HCM Volume to Capacity ratio 1.02

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 95.5% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 177 410 78 214 535 227 64 1359 269 183 856 94

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.96 1.00 1.00 0.92 1.00 1.00 0.93

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3425 1770 3539 1512 1770 3539 1457 1770 3539 1474

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3425 1770 3539 1512 1770 3539 1457 1770 3539 1474

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 192 446 85 233 582 247 70 1477 292 199 930 102

RTOR Reduction (vph) 0 12 0 0 0 138 0 0 68 0 0 52

Lane Group Flow (vph) 192 519 0 233 582 109 70 1477 224 199 930 50

Confl. Peds. (#/hr) 24 26 26 24 29 43 43 29

Turn Type Prot Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 15.0 24.6 19.0 28.6 28.6 8.3 59.0 59.0 17.4 68.1 68.1

Effective Green, g (s) 15.0 24.6 19.0 28.6 28.6 8.3 59.0 59.0 17.4 68.1 68.1

Actuated g/C Ratio 0.11 0.18 0.14 0.20 0.20 0.06 0.42 0.42 0.12 0.49 0.49

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 4.0 2.0 2.0 2.0 6.0 6.0 5.0 6.0 6.0

Lane Grp Cap (vph) 190 602 240 723 309 105 1491 614 220 1721 717

v/s Ratio Prot 0.11 0.15 c0.13 c0.16 0.04 c0.42 c0.11 0.26

v/s Ratio Perm 0.07 0.15 0.03

v/c Ratio 1.01 0.86 0.97 0.80 0.35 0.67 0.99 0.37 0.90 0.54 0.07

Uniform Delay, d1 62.5 56.1 60.2 53.0 47.7 64.5 40.2 27.7 60.5 25.0 19.1

Progression Factor 1.01 0.97 1.00 1.00 1.00 1.26 0.66 0.33 1.07 0.54 0.47

Incremental Delay, d2 65.6 11.4 49.8 6.1 0.3 6.4 14.9 0.9 32.6 1.0 0.2

Delay (s) 128.6 66.0 110.1 59.2 48.0 87.9 41.6 10.1 97.3 14.6 9.0

Level of Service F E F E D F D B F B A

Approach Delay (s) 82.6 67.8 38.4 27.5

Approach LOS F E D C

Intersection Summary

HCM Average Control Delay 48.6 HCM Level of Service D

HCM Volume to Capacity ratio 0.95

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 94.8% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 148 296 75 170 439 138 90 1351 144 126 829 110

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Frpb, ped/bikes 1.00 0.99 1.00 0.97 1.00 1.00 0.93 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.96 1.00 1.00 0.85 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1770 3393 1770 3316 1770 3539 1479 1770 3438

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1770 3393 1770 3316 1770 3539 1479 1770 3438

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 161 322 82 185 477 150 98 1468 157 137 901 120

RTOR Reduction (vph) 0 16 0 0 22 0 0 0 66 0 7 0

Lane Group Flow (vph) 161 388 0 185 605 0 98 1468 91 137 1014 0

Confl. Peds. (#/hr) 41 17 17 41 32 21 21 32

Turn Type Prot Prot Prot Perm Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 2

Actuated Green, G (s) 15.3 25.6 17.2 27.5 12.4 67.8 67.8 13.4 68.8

Effective Green, g (s) 15.3 25.6 17.2 27.5 12.4 67.8 67.8 13.4 68.8

Actuated g/C Ratio 0.11 0.18 0.12 0.20 0.09 0.48 0.48 0.10 0.49

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 193 620 217 651 157 1714 716 169 1690

v/s Ratio Prot 0.09 0.11 c0.10 c0.18 0.06 c0.41 c0.08 0.29

v/s Ratio Perm 0.06

v/c Ratio 0.83 0.63 0.85 0.93 0.62 0.86 0.13 0.81 0.60

Uniform Delay, d1 61.1 52.8 60.2 55.3 61.6 31.8 19.8 62.1 25.7

Progression Factor 1.00 1.00 1.04 0.84 1.00 1.00 1.00 1.28 0.51

Incremental Delay, d2 25.5 2.0 17.5 13.6 7.5 5.8 0.4 19.8 1.2

Delay (s) 86.6 54.7 80.3 59.9 69.1 37.6 20.2 99.4 14.2

Level of Service F D F E E D C F B

Approach Delay (s) 63.8 64.6 37.8 24.3

Approach LOS E E D C

Intersection Summary

HCM Average Control Delay 42.7 HCM Level of Service D

HCM Volume to Capacity ratio 0.85

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 83.2% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

47: N 175th St & I-5 SB Off-Ramp 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 45 Synchro 7 -  Report

David Evans and Associates, Inc. Page 49

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 851 288 104 954 0 0 0 0 205 0 404

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 11 11 12 12 12 12 12 11 12

Total Lost time (s) 5.0 5.0 4.6 5.0 5.0 5.0

Lane Util. Factor 0.91 1.00 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 0.97 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 4916 1541 1711 3421 1711 1583

Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 4916 1541 1711 3421 1711 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 925 313 113 1037 0 0 0 0 223 0 439

RTOR Reduction (vph) 0 0 204 0 0 0 0 0 0 0 0 359

Lane Group Flow (vph) 0 925 109 113 1037 0 0 0 0 0 223 80

Confl. Peds. (#/hr) 3 3

Turn Type Perm Prot Perm Perm

Protected Phases 2 1 6 4

Permitted Phases 2 4 4

Actuated Green, G (s) 48.8 48.8 17.0 33.0 25.6 25.6

Effective Green, g (s) 48.8 48.8 17.0 33.0 25.6 25.6

Actuated g/C Ratio 0.35 0.35 0.12 0.24 0.18 0.18

Clearance Time (s) 5.0 5.0 4.6 5.0 5.0 5.0

Vehicle Extension (s) 4.0 4.0 4.5 4.0 5.0 5.0

Lane Grp Cap (vph) 1714 537 208 806 313 289

v/s Ratio Prot c0.19 0.07 c0.30

v/s Ratio Perm 0.07 0.13 0.05

v/c Ratio 0.54 0.20 0.54 1.29 0.71 0.28

Uniform Delay, d1 36.6 32.0 57.8 53.5 53.7 49.2

Progression Factor 0.85 3.19 0.86 0.88 1.00 1.00

Incremental Delay, d2 1.0 0.7 1.8 133.0 9.2 1.1

Delay (s) 32.3 102.8 51.7 180.2 62.9 50.3

Level of Service C F D F E D

Approach Delay (s) 50.1 167.5 0.0 54.6

Approach LOS D F A D

Intersection Summary

HCM Average Control Delay 95.3 HCM Level of Service F

HCM Volume to Capacity ratio 0.87

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 49.0

Intersection Capacity Utilization 90.9% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

48: N 130th St & 5th Ave NE 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 45 Synchro 7 -  Report

David Evans and Associates, Inc. Page 50

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 21 485 95 0 702 101 594 224 360 90 67 10

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 0.95 0.95 1.00 0.91 0.91 0.91 0.91

Frpb, ped/bikes 1.00 1.00 0.98 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.98 1.00 0.85 1.00 0.93 1.00 0.99

Flt Protected 1.00 1.00 1.00 0.95 0.99 0.95 0.98

Satd. Flow (prot) 3441 3539 1559 1610 3096 1610 3289

Flt Permitted 0.83 1.00 1.00 0.95 0.99 0.95 0.98

Satd. Flow (perm) 2860 3539 1559 1610 3096 1610 3289

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 23 527 103 0 763 110 646 243 391 98 73 11

RTOR Reduction (vph) 0 22 0 0 0 71 0 221 0 0 8 0

Lane Group Flow (vph) 0 631 0 0 763 39 439 620 0 60 114 0

Confl. Peds. (#/hr) 2 2 2 2 2 1 1 2

Confl. Bikes (#/hr) 1

Turn Type Perm Perm Split Split

Protected Phases 4 8 2 2 6 6

Permitted Phases 4 8

Actuated Green, G (s) 18.5 18.5 18.5 23.5 23.5 16.0 16.0

Effective Green, g (s) 18.5 18.5 18.5 23.5 23.5 16.0 16.0

Actuated g/C Ratio 0.26 0.26 0.26 0.34 0.34 0.23 0.23

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 756 935 412 541 1039 368 752

v/s Ratio Prot 0.22 c0.27 0.20 c0.04 0.03

v/s Ratio Perm c0.22 0.02

v/c Ratio 0.83 0.82 0.09 0.81 0.60 0.16 0.15

Uniform Delay, d1 24.3 24.2 19.4 21.2 19.3 21.6 21.6

Progression Factor 0.78 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 6.9 5.6 0.1 12.5 2.5 1.0 0.4

Delay (s) 25.9 29.7 19.5 33.7 21.9 22.6 22.0

Level of Service C C B C C C C

Approach Delay (s) 25.9 28.4 25.9 22.2

Approach LOS C C C C

Intersection Summary

HCM Average Control Delay 26.4 HCM Level of Service C

HCM Volume to Capacity ratio 0.64

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 78.8% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

49: NW 200th St & 8th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 45 Synchro 7 -  Report

David Evans and Associates, Inc. Page 51

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 16 0 40 1 3 7 78 448 6 3 225 24

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 17 0 43 1 3 8 85 487 7 3 245 26

Pedestrians 4

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 933 927 262 971 937 490 271 493

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 933 927 262 971 937 490 271 493

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 92 100 94 99 99 99 93 100

cM capacity (veh/h) 228 250 774 207 247 578 1293 1070

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 61 12 578 274

Volume Left 17 1 85 3

Volume Right 43 8 7 26

cSH 460 378 1293 1070

Volume to Capacity 0.13 0.03 0.07 0.00

Queue Length 95th (ft) 11 2 5 0

Control Delay (s) 14.0 14.8 1.8 0.1

Lane LOS B B A A

Approach Delay (s) 14.0 14.8 1.8 0.1

Approach LOS B B

Intersection Summary

Average Delay 2.3

Intersection Capacity Utilization 60.2% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

50: NW 200th St & 3rd Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 45 Synchro 7 -  Report

David Evans and Associates, Inc. Page 52

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 3 4 79 13 29 3 207 55 8 113 3

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 3 4 86 14 32 3 225 60 9 123 3

Pedestrians 3 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 444 433 127 412 405 257 126 285

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 444 433 127 412 405 257 126 285

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 99 100 84 97 96 100 99

cM capacity (veh/h) 489 511 920 540 530 780 1460 1277

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 9 132 288 135

Volume Left 1 86 3 9

Volume Right 4 32 60 3

cSH 652 582 1460 1277

Volume to Capacity 0.01 0.23 0.00 0.01

Queue Length 95th (ft) 1 22 0 1

Control Delay (s) 10.6 13.0 0.1 0.6

Lane LOS B B A A

Approach Delay (s) 10.6 13.0 0.1 0.6

Approach LOS B B

Intersection Summary

Average Delay 3.4

Intersection Capacity Utilization 35.3% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

51: NW 200th St & Fremont Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 45 Synchro 7 -  Report

David Evans and Associates, Inc. Page 53

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 8 73 24 34 95 61 43 352 66 12 131 11

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 9 79 26 37 103 66 47 383 72 13 142 12

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 114 207 501 167

Volume Left (vph) 9 37 47 13

Volume Right (vph) 26 66 72 12

Hadj (s) -0.09 -0.12 -0.03 0.01

Departure Headway (s) 6.0 5.8 5.1 5.7

Degree Utilization, x 0.19 0.33 0.71 0.26

Capacity (veh/h) 511 556 678 577

Control Delay (s) 10.5 11.7 19.8 10.7

Approach Delay (s) 10.5 11.7 19.8 10.7

Approach LOS B B C B

Intersection Summary

Delay 15.5

HCM Level of Service C

Intersection Capacity Utilization 58.2% ICU Level of Service B

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

52: N 200th St & SR 99 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 45 Synchro 7 -  Report

David Evans and Associates, Inc. Page 54

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 70 123 26 155 140 127 33 1300 171 81 948 44

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 1.00 0.96 1.00 1.00 0.91

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.93 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1765 1741 1758 1656 1770 3421 1525 1770 3421 1448

Flt Permitted 0.26 1.00 0.40 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 487 1741 732 1656 1770 3421 1525 1770 3421 1448

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 76 134 28 168 152 138 36 1413 186 88 1030 48

RTOR Reduction (vph) 0 6 0 0 24 0 0 0 84 0 0 20

Lane Group Flow (vph) 76 156 0 168 266 0 36 1413 102 88 1030 28

Confl. Peds. (#/hr) 14 20 19 6 19 6 6 19

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 28.8 22.9 37.0 27.0 5.4 76.6 76.6 10.5 81.7 81.7

Effective Green, g (s) 28.8 22.9 37.0 27.0 5.4 76.6 76.6 10.5 81.7 81.7

Actuated g/C Ratio 0.21 0.16 0.26 0.19 0.04 0.55 0.55 0.08 0.58 0.58

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 3.5 3.0 3.5 2.0 4.0 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 154 285 267 319 68 1872 834 133 1996 845

v/s Ratio Prot 0.02 0.09 c0.04 c0.16 0.02 c0.41 c0.05 0.30

v/s Ratio Perm 0.08 0.12 0.07 0.02

v/c Ratio 0.49 0.55 0.63 0.83 0.53 0.75 0.12 0.66 0.52 0.03

Uniform Delay, d1 46.8 53.8 43.1 54.3 66.1 24.5 15.4 63.0 17.4 12.4

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.97 0.68 0.52

Incremental Delay, d2 0.9 2.4 4.6 17.2 3.4 2.9 0.3 10.2 0.7 0.1

Delay (s) 47.7 56.2 47.7 71.5 69.5 27.3 15.7 71.4 12.6 6.5

Level of Service D E D E E C B E B A

Approach Delay (s) 53.5 62.8 26.9 16.8

Approach LOS D E C B

Intersection Summary

HCM Average Control Delay 30.1 HCM Level of Service C

HCM Volume to Capacity ratio 0.77

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 81.3% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

53: NW 195th St & 8th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 45 Synchro 7 -  Report

David Evans and Associates, Inc. Page 55

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 2 1 0 54 3 57 1 464 49 16 227 1

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 1 0 59 3 62 1 504 53 17 247 1

Pedestrians 4 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 881 846 247 820 820 537 248 562

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 881 846 247 820 820 537 248 562

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 99 100 100 80 99 89 100 98

cM capacity (veh/h) 231 293 791 287 303 541 1318 1006

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 3 124 559 265

Volume Left 2 59 1 17

Volume Right 0 62 53 1

cSH 248 376 1318 1006

Volume to Capacity 0.01 0.33 0.00 0.02

Queue Length 95th (ft) 1 35 0 1

Control Delay (s) 19.7 19.2 0.0 0.7

Lane LOS C C A A

Approach Delay (s) 19.7 19.2 0.0 0.7

Approach LOS C C

Intersection Summary

Average Delay 2.8

Intersection Capacity Utilization 41.9% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

54: NW 195th St & 3rd Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 45 Synchro 7 -  Report

David Evans and Associates, Inc. Page 56

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 23 39 10 39 68 37 14 208 24 9 153 35

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 25 42 11 42 74 40 15 226 26 10 166 38

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 78 157 267 214

Volume Left (vph) 25 42 15 10

Volume Right (vph) 11 40 26 38

Hadj (s) 0.01 -0.07 -0.01 -0.06

Departure Headway (s) 5.3 5.1 4.8 4.8

Degree Utilization, x 0.12 0.22 0.36 0.29

Capacity (veh/h) 598 635 713 701

Control Delay (s) 9.0 9.6 10.4 9.7

Approach Delay (s) 9.0 9.6 10.4 9.7

Approach LOS A A B A

Intersection Summary

Delay 9.9

HCM Level of Service A

Intersection Capacity Utilization 34.4% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

55: NW 195th St & Fremont Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 45 Synchro 7 -  Report

David Evans and Associates, Inc. Page 57

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 66 36 72 11 75 45 88 347 15 12 144 39

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 72 39 78 12 82 49 96 377 16 13 157 42

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 189 142 489 212

Volume Left (vph) 72 12 96 13

Volume Right (vph) 78 49 16 42

Hadj (s) -0.14 -0.16 0.05 -0.07

Departure Headway (s) 6.0 6.1 5.3 5.7

Degree Utilization, x 0.32 0.24 0.73 0.33

Capacity (veh/h) 530 498 650 570

Control Delay (s) 11.7 11.0 21.2 11.5

Approach Delay (s) 11.7 11.0 21.2 11.5

Approach LOS B B C B

Intersection Summary

Delay 16.1

HCM Level of Service C

Intersection Capacity Utilization 61.9% ICU Level of Service B

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

56: N 192nd St & SR 99 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 45 Synchro 7 -  Report

David Evans and Associates, Inc. Page 58

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 46 25 7 31 26 38 11 1471 27 31 966 17

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 12 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 1.00 0.94 1.00 1.00 0.92

Flpb, ped/bikes 0.99 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.91 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1754 1729 1749 1675 1770 3421 1494 1770 3421 1461

Flt Permitted 0.69 1.00 0.73 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1280 1729 1352 1675 1770 3421 1494 1770 3421 1461

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 50 27 8 34 28 41 12 1599 29 34 1050 18

RTOR Reduction (vph) 0 7 0 0 38 0 0 0 3 0 0 3

Lane Group Flow (vph) 50 28 0 34 31 0 12 1599 26 34 1050 15

Confl. Peds. (#/hr) 7 8 8 7 15 9 9 15

Turn Type Perm Perm Prot Perm Prot Perm

Protected Phases 4 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 8.8 8.8 8.8 8.8 2.4 112.0 112.0 4.2 113.8 113.8

Effective Green, g (s) 8.8 8.8 8.8 8.8 2.4 112.0 112.0 4.2 113.8 113.8

Actuated g/C Ratio 0.06 0.06 0.06 0.06 0.02 0.80 0.80 0.03 0.81 0.81

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 4.0 4.0 2.0 4.0 4.0

Lane Grp Cap (vph) 80 109 85 105 30 2737 1195 53 2781 1188

v/s Ratio Prot 0.02 0.02 0.01 c0.47 c0.02 0.31

v/s Ratio Perm c0.04 0.03 0.02 0.01

v/c Ratio 0.62 0.25 0.40 0.29 0.40 0.58 0.02 0.64 0.38 0.01

Uniform Delay, d1 64.0 62.5 63.1 62.6 68.1 5.3 2.8 67.2 3.5 2.5

Progression Factor 1.00 1.00 1.00 1.00 1.05 0.13 0.03 1.00 1.00 1.00

Incremental Delay, d2 10.5 0.4 1.1 0.6 1.4 0.4 0.0 18.1 0.4 0.0

Delay (s) 74.4 62.9 64.2 63.2 72.9 1.1 0.1 85.3 3.9 2.5

Level of Service E E E E E A A F A A

Approach Delay (s) 69.7 63.5 1.6 6.4

Approach LOS E E A A

Intersection Summary

HCM Average Control Delay 7.6 HCM Level of Service A

HCM Volume to Capacity ratio 0.59

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 61.3% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

57: N 185th St & Meridian Ave N 3/29/2016
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 81 400 81 71 350 111 151 413 108 113 184 60

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 10 10 11 10 10 11 12 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 0.99 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.96 1.00 0.97 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1711 1652 1711 1651 1700 1788 1711 1767

Flt Permitted 0.27 1.00 0.25 1.00 0.44 1.00 0.09 1.00

Satd. Flow (perm) 486 1652 449 1651 783 1788 164 1767

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 88 435 88 77 380 121 164 449 117 123 200 65

RTOR Reduction (vph) 0 5 0 0 7 0 0 7 0 0 9 0

Lane Group Flow (vph) 88 518 0 77 494 0 164 559 0 123 256 0

Confl. Peds. (#/hr) 10 8 8 10 8 7 7 8

Confl. Bikes (#/hr) 2 2 5

Bus Blockages (#/hr) 0 4 0 0 0 0 0 0 0 0 0 0

Turn Type pm+pt pm+pt pm+pt pm+pt

Protected Phases 5 2 1 6 7 4 3 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 64.5 59.5 64.5 59.5 56.7 46.9 54.3 45.7

Effective Green, g (s) 64.5 59.5 64.5 59.5 56.7 46.9 54.3 45.7

Actuated g/C Ratio 0.46 0.42 0.46 0.42 0.41 0.33 0.39 0.33

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 268 702 252 702 381 599 159 577

v/s Ratio Prot c0.01 c0.31 0.01 0.30 0.03 c0.31 c0.05 0.15

v/s Ratio Perm 0.14 0.13 0.14 0.25

v/c Ratio 0.33 0.74 0.31 0.70 0.43 0.93 0.77 0.44

Uniform Delay, d1 24.2 33.7 24.4 33.0 28.1 45.0 33.9 37.1

Progression Factor 0.66 0.78 1.00 1.00 1.05 0.97 1.00 1.00

Incremental Delay, d2 0.3 6.7 0.3 5.8 0.2 13.9 18.9 0.2

Delay (s) 16.1 32.9 24.6 38.8 29.8 57.7 52.8 37.3

Level of Service B C C D C E D D

Approach Delay (s) 30.5 36.9 51.4 42.2

Approach LOS C D D D

Intersection Summary

HCM Average Control Delay 40.7 HCM Level of Service D

HCM Volume to Capacity ratio 0.77

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 81.7% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 0 0 0 110 1 114 0 327 223 58 224 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 0 0 120 1 124 0 355 242 63 243 0

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 0 245 598 307

Volume Left (vph) 0 120 0 63

Volume Right (vph) 0 124 242 0

Hadj (s) 0.00 -0.17 -0.21 0.08

Departure Headway (s) 6.9 6.0 5.0 5.6

Degree Utilization, x 0.00 0.40 0.82 0.48

Capacity (veh/h) 460 560 712 613

Control Delay (s) 9.9 12.9 26.5 13.5

Approach Delay (s) 0.0 12.9 26.5 13.5

Approach LOS A B D B

Intersection Summary

Delay 20.2

HCM Level of Service C

Intersection Capacity Utilization 69.3% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 46 31 0 3 28 61 1 3 4 68 11 19

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 50 34 0 3 30 66 1 3 4 74 12 21

Pedestrians 1 4 3 1

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 0 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1279

pX, platoon unblocked

vC, conflicting volume 98 37 234 241 41 215 208 66

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 98 37 234 241 41 215 208 66

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 97 100 100 99 100 90 98 98

cM capacity (veh/h) 1494 1570 673 635 1024 711 662 997

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 84 100 9 107

Volume Left 50 3 1 74

Volume Right 0 66 4 21

cSH 1494 1570 791 746

Volume to Capacity 0.03 0.00 0.01 0.14

Queue Length 95th (ft) 3 0 1 12

Control Delay (s) 4.6 0.3 9.6 10.6

Lane LOS A A A B

Approach Delay (s) 4.6 0.3 9.6 10.6

Approach LOS A B

Intersection Summary

Average Delay 5.4

Intersection Capacity Utilization 30.0% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBU NBL NBT NBR SBU SBL

Lane Configurations

Volume (vph) 24 5 59 25 14 20 26 35 1833 38 2 9

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 12 12 12 12 12

Total Lost time (s) 4.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 0.98 1.00 0.99 1.00 1.00 0.94 1.00

Flpb, ped/bikes 0.99 1.00 0.99 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.86 1.00 0.91 1.00 1.00 0.85 1.00

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Satd. Flow (prot) 1583 1364 1581 1458 1593 3185 1335 1593

Flt Permitted 0.73 1.00 0.69 1.00 0.95 1.00 1.00 0.95

Satd. Flow (perm) 1221 1364 1148 1458 1593 3185 1335 1593

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 26 5 64 27 15 22 28 38 1992 41 2 10

RTOR Reduction (vph) 0 61 0 0 21 0 0 0 0 7 0 0

Lane Group Flow (vph) 26 8 0 27 16 0 0 66 1992 34 0 12

Confl. Peds. (#/hr) 6 8 8 6 12 10 10

Turn Type pm+pt pm+pt Prot Prot Perm Prot Prot

Protected Phases 7 4 3 8 5 5 2 1 1

Permitted Phases 4 8 2

Actuated Green, G (s) 8.2 5.8 8.2 5.8 8.7 110.4 110.4 2.4

Effective Green, g (s) 8.2 5.8 8.2 5.8 8.7 110.4 110.4 2.4

Actuated g/C Ratio 0.06 0.04 0.06 0.04 0.06 0.79 0.79 0.02

Clearance Time (s) 4.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 2.0 3.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 78 57 75 60 99 2512 1053 27

v/s Ratio Prot 0.01 0.01 c0.01 0.01 c0.04 c0.63 0.01

v/s Ratio Perm 0.01 c0.01 0.03

v/c Ratio 0.33 0.13 0.36 0.27 0.67 0.79 0.03 0.44

Uniform Delay, d1 63.1 64.7 63.1 65.0 64.2 8.4 3.2 68.1

Progression Factor 1.00 1.00 1.00 1.00 0.99 0.69 1.14 1.40

Incremental Delay, d2 2.5 0.4 2.9 0.9 5.5 1.2 0.0 3.2

Delay (s) 65.6 65.1 66.1 65.9 69.3 6.9 3.7 98.4

Level of Service E E E E E A A F

Approach Delay (s) 65.2 66.0 8.8

Approach LOS E E A

Intersection Summary

HCM Average Control Delay 11.1 HCM Level of Service B

HCM Volume to Capacity ratio 0.77

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 76.4% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBT SBR

Lane Configurations

Volume (vph) 1264 21

Ideal Flow (vphpl) 1900 1900

Lane Width 12 12

Total Lost time (s) 5.0 5.0

Lane Util. Factor 0.95 1.00

Frpb, ped/bikes 1.00 0.93

Flpb, ped/bikes 1.00 1.00

Frt 1.00 0.85

Flt Protected 1.00 1.00

Satd. Flow (prot) 3185 1318

Flt Permitted 1.00 1.00

Satd. Flow (perm) 3185 1318

Peak-hour factor, PHF 0.92 0.92

Adj. Flow (vph) 1374 23

RTOR Reduction (vph) 0 6

Lane Group Flow (vph) 1374 17

Confl. Peds. (#/hr) 12

Turn Type Perm

Protected Phases 6

Permitted Phases 6

Actuated Green, G (s) 104.1 104.1

Effective Green, g (s) 104.1 104.1

Actuated g/C Ratio 0.74 0.74

Clearance Time (s) 5.0 5.0

Vehicle Extension (s) 2.0 2.0

Lane Grp Cap (vph) 2368 980

v/s Ratio Prot 0.43

v/s Ratio Perm 0.01

v/c Ratio 0.58 0.02

Uniform Delay, d1 8.1 4.7

Progression Factor 0.85 0.30

Incremental Delay, d2 0.8 0.0

Delay (s) 7.7 1.4

Level of Service A A

Approach Delay (s) 8.3

Approach LOS A

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 39 541 21 28 486 14 78 74 63 56 26 66

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 10 11 11 12 10 10 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 1.00 1.00 0.93 1.00 0.89

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1761 3370 1696 3404 1652 1602 1770 1637

Flt Permitted 0.45 1.00 0.42 1.00 0.69 1.00 0.63 1.00

Satd. Flow (perm) 833 3370 751 3404 1204 1602 1177 1637

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 42 588 23 30 528 15 85 80 68 61 28 72

RTOR Reduction (vph) 0 2 0 0 1 0 0 59 0 0 62 0

Lane Group Flow (vph) 42 609 0 30 542 0 85 89 0 61 38 0

Confl. Peds. (#/hr) 5 9 9 5 9 9

Bus Blockages (#/hr) 0 4 0 0 0 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 6 4 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 50.7 50.7 50.7 50.7 9.3 9.3 9.3 9.3

Effective Green, g (s) 50.7 50.7 50.7 50.7 9.3 9.3 9.3 9.3

Actuated g/C Ratio 0.72 0.72 0.72 0.72 0.13 0.13 0.13 0.13

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 603 2441 544 2465 160 213 156 217

v/s Ratio Prot c0.18 0.16 0.06 0.02

v/s Ratio Perm 0.05 0.04 c0.07 0.05

v/c Ratio 0.07 0.25 0.06 0.22 0.53 0.42 0.39 0.17

Uniform Delay, d1 2.8 3.2 2.8 3.2 28.3 27.9 27.8 26.9

Progression Factor 0.94 0.99 0.86 0.93 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.2 0.2 0.1 0.2 3.4 1.3 1.6 0.4

Delay (s) 2.9 3.5 2.5 3.1 31.7 29.2 29.4 27.3

Level of Service A A A A C C C C

Approach Delay (s) 3.4 3.1 30.1 28.1

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 9.6 HCM Level of Service A

HCM Volume to Capacity ratio 0.29

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 50.6% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 10 358 14 57 405 13 80 6 98 22 0 19

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 1.00 0.97 0.99

Flpb, ped/bikes 0.97 1.00 1.00 0.99 1.00 0.99 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85 0.94

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.96 1.00 0.97

Satd. Flow (prot) 1722 1801 1531 1756 1788 1703 1541 1676

Flt Permitted 0.49 1.00 1.00 0.53 1.00 0.71 1.00 0.78

Satd. Flow (perm) 886 1801 1531 981 1788 1264 1541 1347

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 11 389 15 62 440 14 87 7 107 24 0 21

RTOR Reduction (vph) 0 0 4 0 1 0 0 0 94 0 18 0

Lane Group Flow (vph) 11 389 11 62 453 0 0 94 13 0 27 0

Confl. Peds. (#/hr) 24 6 6 24 9 3 3 9

Turn Type Perm Perm Perm Perm Perm Perm

Protected Phases 2 6 4 8

Permitted Phases 2 2 6 4 4 8

Actuated Green, G (s) 51.5 51.5 51.5 51.5 51.5 8.5 8.5 8.5

Effective Green, g (s) 51.5 51.5 51.5 51.5 51.5 8.5 8.5 8.5

Actuated g/C Ratio 0.74 0.74 0.74 0.74 0.74 0.12 0.12 0.12

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 652 1325 1126 722 1315 153 187 164

v/s Ratio Prot 0.22 c0.25

v/s Ratio Perm 0.01 0.01 0.06 c0.07 0.01 0.02

v/c Ratio 0.02 0.29 0.01 0.09 0.34 0.61 0.07 0.16

Uniform Delay, d1 2.5 3.1 2.5 2.6 3.3 29.2 27.2 27.6

Progression Factor 0.78 0.96 0.96 0.80 0.95 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.5 0.0 0.2 0.6 5.1 0.1 0.2

Delay (s) 2.0 3.5 2.4 2.3 3.7 34.3 27.3 27.7

Level of Service A A A A A C C C

Approach Delay (s) 3.4 3.5 30.6 27.7

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 9.0 HCM Level of Service A

HCM Volume to Capacity ratio 0.38

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 49.3% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 63 688 31 23 792 85 45 34 30 75 11 82

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.5 4.5

Lane Util. Factor 1.00 0.95 1.00 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 0.97 1.00 0.92

Flpb, ped/bikes 1.00 1.00 0.99 1.00 0.94 1.00 0.96 1.00

Frt 1.00 0.99 1.00 0.99 1.00 0.93 1.00 0.87

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1587 3042 1577 4323 1493 1467 1529 1299

Flt Permitted 0.27 1.00 0.35 1.00 0.56 1.00 0.71 1.00

Satd. Flow (perm) 457 3042 573 4323 875 1467 1141 1299

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 68 748 34 25 861 92 49 37 33 82 12 89

RTOR Reduction (vph) 0 1 0 0 5 0 0 29 0 0 79 0

Lane Group Flow (vph) 68 781 0 25 948 0 49 41 0 82 22 0

Confl. Peds. (#/hr) 14 23 23 14 49 24 24 49

Turn Type pm+pt pm+pt Perm Perm

Protected Phases 5 2 1 6 4 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 112.0 106.4 108.2 104.5 14.9 14.9 15.4 15.4

Effective Green, g (s) 112.0 106.4 108.2 104.5 14.9 14.9 15.4 15.4

Actuated g/C Ratio 0.80 0.76 0.77 0.75 0.11 0.11 0.11 0.11

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.5 4.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 411 2312 469 3227 93 156 126 143

v/s Ratio Prot c0.01 c0.26 0.00 0.22 0.03 0.02

v/s Ratio Perm 0.13 0.04 0.06 c0.07

v/c Ratio 0.17 0.34 0.05 0.29 0.53 0.27 0.65 0.15

Uniform Delay, d1 3.0 5.4 3.7 5.8 59.2 57.5 59.7 56.4

Progression Factor 1.00 1.55 0.59 0.33 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.2 0.3 0.0 0.2 5.3 0.9 11.4 0.5

Delay (s) 3.2 8.8 2.2 2.0 64.5 58.4 71.1 56.9

Level of Service A A A A E E E E

Approach Delay (s) 8.3 2.0 60.9 63.3

Approach LOS A A E E

Intersection Summary

HCM Average Control Delay 13.1 HCM Level of Service B

HCM Volume to Capacity ratio 0.36

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 9.5

Intersection Capacity Utilization 58.9% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 0 0 0 21 31 0

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 0 0 23 34 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 57 34 34

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 57 34 34

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 100 100

cM capacity (veh/h) 951 1040 1578

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 0 23 34

Volume Left 0 0 0

Volume Right 0 0 0

cSH 1700 1700 1700

Volume to Capacity 0.00 0.01 0.02

Queue Length 95th (ft) 0 0 0

Control Delay (s) 0.0 0.0 0.0

Lane LOS A

Approach Delay (s) 0.0 0.0 0.0

Approach LOS A

Intersection Summary

Average Delay 0.0

Intersection Capacity Utilization 6.7% ICU Level of Service A

Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 23 42 7 6 72 8

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 25 46 8 7 78 9

Pedestrians 2 5 2

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 183 15 16

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 183 15 16

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 97 96 95

cM capacity (veh/h) 762 1061 1599

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 71 14 87

Volume Left 25 0 78

Volume Right 46 7 0

cSH 932 1700 1599

Volume to Capacity 0.08 0.01 0.05

Queue Length 95th (ft) 6 0 4

Control Delay (s) 9.2 0.0 6.7

Lane LOS A A

Approach Delay (s) 9.2 0.0 6.7

Approach LOS A

Intersection Summary

Average Delay 7.2

Intersection Capacity Utilization 22.3% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

2: NW 195th Pl & Richmond Beach Dr 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 46 Synchro 7 -  Report

David Evans and Associates, Inc. Page 2

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 15 3 5 14 15 8

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 16 3 5 15 16 9

Pedestrians 1 1 1

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 56 15 22

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 56 15 22

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 98 100 99

cM capacity (veh/h) 940 1063 1593

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 20 21 25

Volume Left 16 0 16

Volume Right 3 15 0

cSH 958 1700 1593

Volume to Capacity 0.02 0.01 0.01

Queue Length 95th (ft) 2 0 1

Control Delay (s) 8.8 0.0 4.8

Lane LOS A A

Approach Delay (s) 8.8 0.0 4.8

Approach LOS A

Intersection Summary

Average Delay 4.5

Intersection Capacity Utilization 18.2% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

3: NW 195th Pl & 24th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 46 Synchro 7 -  Report

David Evans and Associates, Inc. Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 85 0 20 57 11 0 3 25 7 3 1

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 92 0 22 62 12 0 3 27 8 3 1

Pedestrians 1 1 4

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 78 93 204 217 94 240 211 72

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 78 93 204 217 94 240 211 72

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 99 100 100 97 99 100 100

cM capacity (veh/h) 1515 1500 739 668 961 679 673 987

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total 93 22 74 30 12

Volume Left 1 22 0 0 8

Volume Right 0 0 12 27 1

cSH 1515 1500 1700 918 697

Volume to Capacity 0.00 0.01 0.04 0.03 0.02

Queue Length 95th (ft) 0 1 0 3 1

Control Delay (s) 0.1 7.4 0.0 9.1 10.3

Lane LOS A A A B

Approach Delay (s) 0.1 1.7 9.1 10.3

Approach LOS A B

Intersection Summary

Average Delay 2.5

Intersection Capacity Utilization 21.6% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

4: NW 196th St NW & 20th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 46 Synchro 7 -  Report

David Evans and Associates, Inc. Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 3 142 1 86 174 203 2 12 72 142 21 4

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 3 154 1 93 189 221 2 13 78 154 23 4

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 80 78 188 315 93 182

Volume Left (vph) 3 0 93 0 2 154

Volume Right (vph) 0 1 0 221 78 4

Hadj (s) 0.05 0.02 0.28 -0.46 -0.46 0.19

Departure Headway (s) 6.0 6.0 5.8 5.1 5.3 5.7

Degree Utilization, x 0.13 0.13 0.30 0.44 0.14 0.29

Capacity (veh/h) 559 565 596 687 613 581

Control Delay (s) 8.7 8.6 10.1 10.9 9.1 11.1

Approach Delay (s) 8.7 10.6 9.1 11.1

Approach LOS A B A B

Intersection Summary

Delay 10.2

HCM Level of Service B

Intersection Capacity Utilization 47.8% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

5: NW 195th St & 15th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 46 Synchro 7 -  Report

David Evans and Associates, Inc. Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 19 365 0 0 446 81 0 0 0 65 0 28

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 21 397 0 0 485 88 0 0 0 71 0 30

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 486 397 711 924 198 769 968 287

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 486 397 711 924 198 769 968 287

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 98 100 100 100 100 75 100 96

cM capacity (veh/h) 1072 1158 302 263 809 286 247 709

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 219 198 242 330 0 101

Volume Left 21 0 0 0 0 71

Volume Right 0 0 0 88 0 30

cSH 1072 1700 1158 1700 1700 348

Volume to Capacity 0.02 0.12 0.00 0.19 0.00 0.29

Queue Length 95th (ft) 1 0 0 0 0 30

Control Delay (s) 1.0 0.0 0.0 0.0 0.0 19.5

Lane LOS A A C

Approach Delay (s) 0.5 0.0 0.0 19.5

Approach LOS A C

Intersection Summary

Average Delay 2.0

Intersection Capacity Utilization 36.2% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

6: N Richmond Beach Rd & 15th Drwy 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 46 Synchro 7 -  Report

David Evans and Associates, Inc. Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 2 393 36 24 489 5 48 1 29 4 0 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 427 39 26 532 5 52 1 32 4 0 1

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 216 253 292 271 85 5

Volume Left (vph) 2 0 26 0 52 4

Volume Right (vph) 0 39 0 5 32 1

Hadj (s) 0.04 -0.07 0.08 0.02 -0.07 0.07

Departure Headway (s) 5.4 5.3 5.3 5.3 5.9 6.2

Degree Utilization, x 0.32 0.37 0.43 0.40 0.14 0.01

Capacity (veh/h) 649 662 657 665 562 510

Control Delay (s) 9.8 10.2 11.2 10.5 9.8 9.3

Approach Delay (s) 10.0 10.9 9.8 9.3

Approach LOS B B A A

Intersection Summary

Delay 10.4

HCM Level of Service B

Intersection Capacity Utilization 41.3% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

7: NW 190th St & N Richmond Beach Rd 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 46 Synchro 7 -  Report

David Evans and Associates, Inc. Page 7

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 1 67 552 7 43 428

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 73 600 8 47 465

Pedestrians 2 1

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1289

pX, platoon unblocked

vC, conflicting volume 932 307 610

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 932 307 610

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 89 95

cM capacity (veh/h) 252 687 963

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2

Volume Total 74 400 208 202 310

Volume Left 1 0 0 47 0

Volume Right 73 0 8 0 0

cSH 670 1700 1700 963 1700

Volume to Capacity 0.11 0.24 0.12 0.05 0.18

Queue Length 95th (ft) 9 0 0 4 0

Control Delay (s) 11.0 0.0 0.0 2.4 0.0

Lane LOS B A

Approach Delay (s) 11.0 0.0 1.0

Approach LOS B

Intersection Summary

Average Delay 1.1

Intersection Capacity Utilization 43.2% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

8: N Richmond Beach Rd & 8th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 46 Synchro 7 -  Report

David Evans and Associates, Inc. Page 8

Movement EBL EBT EBR EBR2 WBL2 WBL WBT WBR NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 30 332 24 1 30 53 440 209 6 86 178 20

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 12 12 12 11 11 10 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.95 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1700 3490 1711 3096 1711 1770

Flt Permitted 0.38 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 686 3490 1711 3096 1711 1770

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 33 361 26 1 33 58 478 227 7 93 193 22

RTOR Reduction (vph) 0 0 0 0 0 0 31 0 0 0 3 0

Lane Group Flow (vph) 33 388 0 0 0 91 674 0 0 100 212 0

Confl. Peds. (#/hr) 4 6 2 6 2 2 2

Confl. Bikes (#/hr) 3 2

Bus Blockages (#/hr) 0 0 0 0 0 0 4 0 0 0 0 0

Turn Type Perm Prot Prot Split Split

Protected Phases 2 1 1 6 4 4 4

Permitted Phases 2

Actuated Green, G (s) 57.9 57.9 11.8 74.7 21.5 21.5

Effective Green, g (s) 57.9 57.9 11.8 74.7 21.5 21.5

Actuated g/C Ratio 0.41 0.41 0.08 0.53 0.15 0.15

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.5 2.0 2.0 2.5 2.5

Lane Grp Cap (vph) 284 1443 144 1652 263 272

v/s Ratio Prot 0.11 c0.05 c0.22 0.06 c0.12

v/s Ratio Perm 0.05

v/c Ratio 0.12 0.27 0.63 0.41 0.38 0.78

Uniform Delay, d1 25.3 27.1 62.0 19.5 53.3 57.0

Progression Factor 1.00 1.00 0.94 0.78 1.00 1.00

Incremental Delay, d2 0.8 0.5 6.0 0.7 0.7 12.6

Delay (s) 26.1 27.5 64.3 15.9 53.9 69.6

Level of Service C C E B D E

Approach Delay (s) 27.4 21.4 64.6

Approach LOS C C E

Intersection Summary

HCM Average Control Delay 38.1 HCM Level of Service D

HCM Volume to Capacity ratio 0.54

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 65.7% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

8: N Richmond Beach Rd & 8th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 46 Synchro 7 -  Report

David Evans and Associates, Inc. Page 9

Movement SBL SBT SBR SBR2 NEL2 NEL NER NER2

Lane Configurations

Volume (vph) 99 73 20 32 2 26 22 9

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 0.95

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 0.94 0.93

Flt Protected 0.95 1.00 0.98

Satd. Flow (prot) 1711 1649 1602

Flt Permitted 0.95 1.00 0.98

Satd. Flow (perm) 1711 1649 1602

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 108 79 22 35 2 28 24 10

RTOR Reduction (vph) 0 10 0 0 0 0 0 0

Lane Group Flow (vph) 108 126 0 0 0 64 0 0

Confl. Peds. (#/hr) 4 2 2 2 4 4 6

Confl. Bikes (#/hr) 3 3

Bus Blockages (#/hr) 0 2 0 0 0 0 0 0

Turn Type Split Split

Protected Phases 7 7 3 3

Permitted Phases

Actuated Green, G (s) 15.0 15.0 8.8

Effective Green, g (s) 15.0 15.0 8.8

Actuated g/C Ratio 0.11 0.11 0.06

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0

Lane Grp Cap (vph) 183 177 101

v/s Ratio Prot 0.06 c0.08 c0.04

v/s Ratio Perm

v/c Ratio 0.59 0.71 0.63

Uniform Delay, d1 59.6 60.4 64.0

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 3.4 10.7 9.2

Delay (s) 62.9 71.1 73.2

Level of Service E E E

Approach Delay (s) 67.5 73.2

Approach LOS E E

Intersection Summary



HCM Signalized Intersection Capacity Analysis

9: N Richmond Beach Rd & 3rd Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 46 Synchro 7 -  Report

David Evans and Associates, Inc. Page 10

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 56 456 24 32 767 153 12 37 27 64 31 48

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 11 11 10 10 11 10 10 10

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00

Frt 0.99 0.98 1.00 0.94 1.00 0.91

Flt Protected 0.99 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 3349 3286 1638 1617 1644 1561

Flt Permitted 0.78 0.92 0.70 1.00 0.71 1.00

Satd. Flow (perm) 2627 3035 1209 1617 1232 1561

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 61 496 26 35 834 166 13 40 29 70 34 52

RTOR Reduction (vph) 0 3 0 0 16 0 0 25 0 0 0 0

Lane Group Flow (vph) 0 580 0 0 1019 0 13 44 0 70 86 0

Confl. Peds. (#/hr) 8 2 2 8 7 4 4 7

Confl. Bikes (#/hr) 2

Bus Blockages (#/hr) 0 4 0 0 4 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 51.2 51.2 8.8 8.8 8.8 8.8

Effective Green, g (s) 51.2 51.2 8.8 8.8 8.8 8.8

Actuated g/C Ratio 0.73 0.73 0.13 0.13 0.13 0.13

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1921 2220 152 203 155 196

v/s Ratio Prot 0.03 0.06

v/s Ratio Perm 0.22 c0.34 0.01 c0.06

v/c Ratio 0.30 0.46 0.09 0.22 0.45 0.44

Uniform Delay, d1 3.2 3.8 27.0 27.5 28.4 28.3

Progression Factor 0.93 0.60 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.4 0.7 0.2 0.5 2.1 1.6

Delay (s) 3.4 3.0 27.3 28.0 30.4 29.9

Level of Service A A C C C C

Approach Delay (s) 3.4 3.0 27.9 30.1

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 6.5 HCM Level of Service A

HCM Volume to Capacity ratio 0.46

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 65.5% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

10: N Richmond Beach Rd & Dayton Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 46 Synchro 7 -  Report

David Evans and Associates, Inc. Page 11

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 402 144 99 655 311 93

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 11 11 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 1.00 0.95 0.97

Frpb, ped/bikes 0.99 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.96 1.00 1.00 0.97

Flt Protected 1.00 0.95 1.00 0.96

Satd. Flow (prot) 3256 1770 3421 3339

Flt Permitted 1.00 0.95 1.00 0.96

Satd. Flow (perm) 3256 1770 3421 3339

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 437 157 108 712 338 101

RTOR Reduction (vph) 38 0 0 0 50 0

Lane Group Flow (vph) 556 0 108 712 389 0

Confl. Peds. (#/hr) 6 6

Confl. Bikes (#/hr) 1 3

Turn Type Prot

Protected Phases 2 1 6 4

Permitted Phases

Actuated Green, G (s) 34.9 7.6 47.5 12.5

Effective Green, g (s) 34.9 7.6 47.5 12.5

Actuated g/C Ratio 0.50 0.11 0.68 0.18

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1623 192 2321 596

v/s Ratio Prot c0.17 c0.06 0.21 c0.12

v/s Ratio Perm

v/c Ratio 0.34 0.56 0.31 0.65

Uniform Delay, d1 10.6 29.6 4.6 26.7

Progression Factor 0.96 1.00 1.20 1.00

Incremental Delay, d2 0.6 2.1 0.3 2.0

Delay (s) 10.7 31.7 5.8 28.7

Level of Service B C A C

Approach Delay (s) 10.7 9.2 28.7

Approach LOS B A C

Intersection Summary

HCM Average Control Delay 14.3 HCM Level of Service B

HCM Volume to Capacity ratio 0.44

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 45.7% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

11: N Richmond Beach Rd & Fremont Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 46 Synchro 7 -  Report

David Evans and Associates, Inc. Page 12

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 43 416 48 19 495 39 214 229 40 76 101 35

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 12 11 11 11 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.99 1.00 0.98 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1711 3356 1770 3350 1711 1757 1711 1731

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1711 3356 1770 3350 1711 1757 1711 1731

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 47 452 52 21 538 42 233 249 43 83 110 38

RTOR Reduction (vph) 0 4 0 0 3 0 0 5 0 0 0 0

Lane Group Flow (vph) 47 500 0 21 577 0 233 287 0 83 148 0

Confl. Peds. (#/hr) 2 4 4 2 1 1

Confl. Bikes (#/hr) 3 1

Bus Blockages (#/hr) 0 0 0 0 4 0 0 0 0 0 0 0

Turn Type Prot Prot Split Split

Protected Phases 1 6 5 2 3 3 4 4

Permitted Phases

Actuated Green, G (s) 7.4 72.6 3.6 68.8 27.4 27.4 16.4 16.4

Effective Green, g (s) 7.4 72.6 3.6 68.8 27.4 27.4 16.4 16.4

Actuated g/C Ratio 0.05 0.52 0.03 0.49 0.20 0.20 0.12 0.12

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.0 2.5 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 90 1740 46 1646 335 344 200 203

v/s Ratio Prot c0.03 c0.15 0.01 c0.17 0.14 c0.16 0.05 c0.09

v/s Ratio Perm

v/c Ratio 0.52 0.29 0.46 0.35 0.70 0.83 0.41 0.73

Uniform Delay, d1 64.6 19.1 67.2 21.9 52.4 54.1 57.3 59.7

Progression Factor 0.86 0.97 1.08 0.94 0.70 0.70 1.00 1.00

Incremental Delay, d2 3.9 0.4 5.1 0.6 4.9 14.9 0.5 10.5

Delay (s) 59.1 19.0 77.9 21.1 41.4 52.9 57.9 70.2

Level of Service E B E C D D E E

Approach Delay (s) 22.4 23.1 47.8 65.8

Approach LOS C C D E

Intersection Summary

HCM Average Control Delay 34.8 HCM Level of Service C

HCM Volume to Capacity ratio 0.54

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 25.0

Intersection Capacity Utilization 55.1% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

12: 244th St SW & 100th Ave W 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 46 Synchro 7 -  Report

David Evans and Associates, Inc. Page 13

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 11 2 0 76 4 15 1 383 73 17 172 2

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 12 2 0 83 4 16 1 416 79 18 187 2

Pedestrians 2 1 1 1

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 0 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 705 726 191 686 687 458 191 497

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 705 726 191 686 687 458 191 497

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 96 99 100 77 99 97 100 98

cM capacity (veh/h) 333 344 849 354 362 602 1380 1066

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 14 103 497 208

Volume Left 12 83 1 18

Volume Right 0 16 79 2

cSH 334 379 1380 1066

Volume to Capacity 0.04 0.27 0.00 0.02

Queue Length 95th (ft) 3 27 0 1

Control Delay (s) 16.2 18.0 0.0 0.9

Lane LOS C C A A

Approach Delay (s) 16.2 18.0 0.0 0.9

Approach LOS C C

Intersection Summary

Average Delay 2.8

Intersection Capacity Utilization 37.3% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

13: 244th St SW & Firdale Ave 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 46 Synchro 7 -  Report

David Evans and Associates, Inc. Page 14

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 5 64 108 454 341 7

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 5 70 117 493 371 8

Pedestrians 2 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1107 376 380

vC1, stage 1 conf vol 376

vC2, stage 2 conf vol 730

vCu, unblocked vol 1107 376 380

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s) 5.4

tF (s) 3.5 3.3 2.2

p0 queue free % 99 90 90

cM capacity (veh/h) 392 669 1176

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 75 611 378

Volume Left 5 117 0

Volume Right 70 0 8

cSH 636 1176 1700

Volume to Capacity 0.12 0.10 0.22

Queue Length 95th (ft) 10 8 0

Control Delay (s) 11.4 2.6 0.0

Lane LOS B A

Approach Delay (s) 11.4 2.6 0.0

Approach LOS B

Intersection Summary

Average Delay 2.3

Intersection Capacity Utilization 62.5% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

14: 244th St SW & 3rd Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 46 Synchro 7 -  Report

David Evans and Associates, Inc. Page 15

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 2 330 70 54 379 37 161 16 34 14 3 6

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 359 76 59 412 40 175 17 37 15 3 7

Pedestrians 1 1 2

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 454 436 940 974 399 961 992 434

vC1, stage 1 conf vol 402 402 551 551

vC2, stage 2 conf vol 538 572 410 440

vCu, unblocked vol 454 436 940 974 399 961 992 434

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s) 6.1 5.5 6.1 5.5

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 95 59 96 94 96 99 99

cM capacity (veh/h) 1105 1123 425 416 650 391 402 621

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 2 435 59 452 229 25

Volume Left 2 0 59 0 175 15

Volume Right 0 76 0 40 37 7

cSH 1105 1700 1123 1700 449 435

Volume to Capacity 0.00 0.26 0.05 0.27 0.51 0.06

Queue Length 95th (ft) 0 0 4 0 71 5

Control Delay (s) 8.3 0.0 8.4 0.0 21.1 13.8

Lane LOS A A C B

Approach Delay (s) 0.0 1.0 21.1 13.8

Approach LOS C B

Intersection Summary

Average Delay 4.7

Intersection Capacity Utilization 51.0% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

15: 244th St SW & Fremont Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 46 Synchro 7 -  Report

David Evans and Associates, Inc. Page 16

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 366 48 126 486 117 313

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 398 52 137 528 127 340

Pedestrians 2 6

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 1

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 1257

pX, platoon unblocked 0.86

vC, conflicting volume 456 1234 430

vC1, stage 1 conf vol 430

vC2, stage 2 conf vol 804

vCu, unblocked vol 456 1191 430

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s) 5.4

tF (s) 2.2 3.5 3.3

p0 queue free % 88 63 45

cM capacity (veh/h) 1099 340 622

Direction, Lane # EB 1 WB 1 WB 2 NB 1

Volume Total 450 137 528 467

Volume Left 0 137 0 127

Volume Right 52 0 0 340

cSH 1700 1099 1700 507

Volume to Capacity 0.26 0.12 0.31 0.92

Queue Length 95th (ft) 0 11 0 274

Control Delay (s) 0.0 8.7 0.0 51.4

Lane LOS A F

Approach Delay (s) 0.0 1.8 51.4

Approach LOS F

Intersection Summary

Average Delay 15.9

Intersection Capacity Utilization 65.0% ICU Level of Service C

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

16: N 175th St & 6th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 46 Synchro 7 -  Report

David Evans and Associates, Inc. Page 17

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 8 31 52 248 78 12

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 9 34 57 270 85 13

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 327 243 192

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 327 243 192

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 99 89 98

cM capacity (veh/h) 1231 739 849

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 42 326 98

Volume Left 9 0 85

Volume Right 0 270 13

cSH 1231 1700 752

Volume to Capacity 0.01 0.19 0.13

Queue Length 95th (ft) 1 0 11

Control Delay (s) 1.7 0.0 10.5

Lane LOS A B

Approach Delay (s) 1.7 0.0 10.5

Approach LOS B

Intersection Summary

Average Delay 2.4

Intersection Capacity Utilization 29.8% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

17: St Luke Pl N & Dayton Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 46 Synchro 7 -  Report

David Evans and Associates, Inc. Page 18

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 27 37 88 340 197 20

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 29 40 96 370 214 22

Pedestrians 4

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 790 225 214

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 790 225 214

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 91 95 93

cM capacity (veh/h) 333 814 1356

Direction, Lane # EB 1 EB 2 NB 1 SB 1

Volume Total 29 40 465 236

Volume Left 29 0 96 0

Volume Right 0 40 0 22

cSH 333 814 1356 1700

Volume to Capacity 0.09 0.05 0.07 0.14

Queue Length 95th (ft) 7 4 6 0

Control Delay (s) 16.9 9.6 2.2 0.0

Lane LOS C A A

Approach Delay (s) 12.7 2.2 0.0

Approach LOS B

Intersection Summary

Average Delay 2.5

Intersection Capacity Utilization 47.7% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

18: N 175th St & Fremont Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 46 Synchro 7 -  Report

David Evans and Associates, Inc. Page 19

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 1 0 157 2 213 0 260 141 54 129 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 11 12 12 12 12 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 0.98 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 0.85 1.00

Flt Protected 1.00 0.95 1.00 1.00 1.00 0.99

Satd. Flow (prot) 1863 1707 1544 1863 1549 1831

Flt Permitted 1.00 0.76 1.00 1.00 1.00 0.60

Satd. Flow (perm) 1863 1361 1544 1863 1549 1110

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 1 0 171 2 232 0 283 153 59 140 1

RTOR Reduction (vph) 0 0 0 0 84 0 0 0 119 0 0 0

Lane Group Flow (vph) 0 1 0 171 150 0 0 283 34 0 200 0

Confl. Peds. (#/hr) 3 1 1 3 6 7 7 6

Confl. Bikes (#/hr) 1 1

Turn Type Perm Perm Perm Perm Perm

Protected Phases 2 2 5 5

Permitted Phases 2 2 5 5 5

Actuated Green, G (s) 44.6 44.6 44.6 15.4 15.4 15.4

Effective Green, g (s) 44.6 44.6 44.6 15.4 15.4 15.4

Actuated g/C Ratio 0.64 0.64 0.64 0.22 0.22 0.22

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1187 867 984 410 341 244

v/s Ratio Prot 0.00 0.10 0.15

v/s Ratio Perm c0.13 0.02 c0.18

v/c Ratio 0.00 0.20 0.15 0.69 0.10 0.82

Uniform Delay, d1 4.6 5.3 5.1 25.1 21.8 26.0

Progression Factor 1.00 0.42 1.48 1.00 1.00 1.01

Incremental Delay, d2 0.0 0.5 0.3 4.0 0.0 17.4

Delay (s) 4.6 2.7 7.8 29.1 21.8 43.6

Level of Service A A A C C D

Approach Delay (s) 4.6 5.7 26.6 43.6

Approach LOS A A C D

Intersection Summary

HCM Average Control Delay 21.7 HCM Level of Service C

HCM Volume to Capacity ratio 0.36

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 52.0% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

19: N 175th St & Meridian Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 46 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 65 716 58 151 798 310 68 325 226 157 199 28

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 11 12 11 12 11 10 11 12 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 0.91 0.91

Frpb, ped/bikes 1.00 1.00 1.00 0.98 1.00 1.00 0.96 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.96 1.00 1.00 0.85 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 0.99

Satd. Flow (prot) 1770 3373 1770 3199 1711 1739 1473 1610 3197

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 0.99

Satd. Flow (perm) 1770 3373 1770 3199 1711 1739 1473 1610 3197

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 71 778 63 164 867 337 74 353 246 171 216 30

RTOR Reduction (vph) 0 4 0 0 26 0 0 0 165 0 6 0

Lane Group Flow (vph) 71 837 0 164 1178 0 74 353 81 137 274 0

Confl. Peds. (#/hr) 21 14 14 21 6 13 13 6

Turn Type Prot Prot Split Perm Split

Protected Phases 5 2 1 6 4 4 3 3

Permitted Phases 4

Actuated Green, G (s) 7.0 56.4 16.0 65.4 30.8 30.8 30.8 16.8 16.8

Effective Green, g (s) 7.0 56.4 16.0 65.4 30.8 30.8 30.8 16.8 16.8

Actuated g/C Ratio 0.05 0.40 0.11 0.47 0.22 0.22 0.22 0.12 0.12

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 89 1359 202 1494 376 383 324 193 384

v/s Ratio Prot 0.04 c0.25 0.09 c0.37 0.04 c0.20 0.09 c0.09

v/s Ratio Perm 0.06

v/c Ratio 0.80 0.62 0.81 0.79 0.20 0.92 0.25 0.71 0.71

Uniform Delay, d1 65.8 33.2 60.5 31.5 44.5 53.4 45.1 59.3 59.3

Progression Factor 0.73 0.52 1.16 0.35 1.00 1.00 1.00 0.95 0.95

Incremental Delay, d2 34.6 2.0 2.2 0.4 0.1 26.9 0.1 8.7 4.8

Delay (s) 82.6 19.3 72.6 11.5 44.6 80.3 45.2 65.0 60.9

Level of Service F B E B D F D E E

Approach Delay (s) 24.2 18.8 63.5 62.2

Approach LOS C B E E

Intersection Summary

HCM Average Control Delay 34.6 HCM Level of Service C

HCM Volume to Capacity ratio 0.78

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 80.1% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

20: Carlyle Hall Rd & Dayton Ave N 3/29/2016
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 57 30 17 13 29 11 26 456 6 7 244 21

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 62 33 18 14 32 12 28 496 7 8 265 23

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 113 58 530 296

Volume Left (vph) 62 14 28 8

Volume Right (vph) 18 12 7 23

Hadj (s) 0.05 -0.04 0.04 -0.01

Departure Headway (s) 6.1 6.2 4.9 5.1

Degree Utilization, x 0.19 0.10 0.72 0.42

Capacity (veh/h) 522 503 716 668

Control Delay (s) 10.6 9.8 19.5 11.8

Approach Delay (s) 10.6 9.8 19.5 11.8

Approach LOS B A C B

Intersection Summary

Delay 15.6

HCM Level of Service C

Intersection Capacity Utilization 55.0% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

21: N Innis Arden Wy & Greenwood Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 46 Synchro 7 -  Report

David Evans and Associates, Inc. Page 22

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 36 206 276 276 95 24

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 39 224 300 300 103 26

Pedestrians 1 12

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1029 117 130

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1029 117 130

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 81 76 79

cM capacity (veh/h) 203 934 1454

Direction, Lane # EB 1 EB 2 NB 1 SB 1

Volume Total 39 224 600 129

Volume Left 39 0 300 0

Volume Right 0 224 0 26

cSH 203 934 1454 1700

Volume to Capacity 0.19 0.24 0.21 0.08

Queue Length 95th (ft) 17 23 19 0

Control Delay (s) 26.9 10.1 5.1 0.0

Lane LOS D B A

Approach Delay (s) 12.6 5.1 0.0

Approach LOS B

Intersection Summary

Average Delay 6.4

Intersection Capacity Utilization 46.5% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 25 36 3 21 38 169 8 358 31 154 143 16

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 27 39 3 23 41 184 9 389 34 167 155 17

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 70 64 184 432 340

Volume Left (vph) 27 23 0 9 167

Volume Right (vph) 3 0 184 34 17

Hadj (s) 0.08 0.21 -0.67 -0.01 0.10

Departure Headway (s) 6.8 7.0 6.1 5.4 5.7

Degree Utilization, x 0.13 0.12 0.31 0.65 0.54

Capacity (veh/h) 432 467 535 634 603

Control Delay (s) 10.8 9.8 10.6 18.0 15.0

Approach Delay (s) 10.8 10.4 18.0 15.0

Approach LOS B B C C

Intersection Summary

Delay 14.9

HCM Level of Service B

Intersection Capacity Utilization 58.8% ICU Level of Service B

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 19 163 2 23 144 63 9 445 53 53 230 14

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 11 11 11 12 11 11 12 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.98 1.00 1.00

Flpb, ped/bikes 0.99 1.00 0.97 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.95 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1755 1858 1652 1702 1767 1801 1507 1768 1783

Flt Permitted 0.47 1.00 0.58 1.00 0.60 1.00 1.00 0.45 1.00

Satd. Flow (perm) 872 1858 1013 1702 1108 1801 1507 838 1783

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 21 177 2 25 157 68 10 484 58 58 250 15

RTOR Reduction (vph) 0 1 0 0 26 0 0 0 19 0 2 0

Lane Group Flow (vph) 21 178 0 25 199 0 10 484 39 58 263 0

Confl. Peds. (#/hr) 6 22 22 6 1 2 2 1

Confl. Bikes (#/hr) 2 2

Turn Type Perm Perm Perm Perm Perm

Protected Phases 4 4 2 2

Permitted Phases 4 4 2 2 2

Actuated Green, G (s) 13.2 13.2 13.2 13.2 46.8 46.8 46.8 46.8 46.8

Effective Green, g (s) 13.2 13.2 13.2 13.2 46.8 46.8 46.8 46.8 46.8

Actuated g/C Ratio 0.19 0.19 0.19 0.19 0.67 0.67 0.67 0.67 0.67

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 164 350 191 321 741 1204 1008 560 1192

v/s Ratio Prot 0.10 c0.12 c0.27 0.15

v/s Ratio Perm 0.02 0.02 0.01 0.03 0.07

v/c Ratio 0.13 0.51 0.13 0.62 0.01 0.40 0.04 0.10 0.22

Uniform Delay, d1 23.6 25.5 23.6 26.1 3.9 5.3 3.9 4.1 4.5

Progression Factor 1.00 1.00 1.15 1.29 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.4 0.1 2.5 0.0 1.0 0.1 0.4 0.4

Delay (s) 23.7 25.9 27.3 36.2 3.9 6.3 4.0 4.5 4.9

Level of Service C C C D A A A A A

Approach Delay (s) 25.7 35.3 6.0 4.9

Approach LOS C D A A

Intersection Summary

HCM Average Control Delay 14.2 HCM Level of Service B

HCM Volume to Capacity ratio 0.45

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 59.2% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 1 235 35 155 183 36 40 16 660 25 302 70

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00 1.00 0.95 0.95 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.86 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 1676 1400 1513 1586 1393 1589 1365 1354 1593 3185 1392

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.54 1.00 1.00 0.44 1.00 1.00

Satd. Flow (perm) 1593 1676 1400 1513 1586 1393 902 1365 1354 737 3185 1392

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 1 255 38 168 199 39 43 17 717 27 328 76

RTOR Reduction (vph) 0 0 15 0 0 0 0 165 172 0 0 36

Lane Group Flow (vph) 1 255 23 151 216 39 43 203 194 27 328 40

Confl. Peds. (#/hr) 5 3 3 5 1 1

Turn Type Split Perm Split Free Perm Prot Perm Perm

Protected Phases 8 8 7 7 2 2 6

Permitted Phases 8 Free 2 6 6

Actuated Green, G (s) 27.2 27.2 27.2 23.5 23.5 140.0 74.3 74.3 74.3 74.3 74.3 74.3

Effective Green, g (s) 27.2 27.2 27.2 23.5 23.5 140.0 74.3 74.3 74.3 74.3 74.3 74.3

Actuated g/C Ratio 0.19 0.19 0.19 0.17 0.17 1.00 0.53 0.53 0.53 0.53 0.53 0.53

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.5 3.5 3.5 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 309 326 272 254 266 1393 479 724 719 391 1690 739

v/s Ratio Prot 0.00 c0.15 0.10 c0.14 c0.15 0.14 0.10

v/s Ratio Perm 0.02 0.03 0.05 0.04 0.03

v/c Ratio 0.00 0.78 0.09 0.59 0.81 0.03 0.09 0.28 0.27 0.07 0.19 0.05

Uniform Delay, d1 45.5 53.6 46.2 53.8 56.1 0.0 16.2 18.1 18.0 16.0 17.2 15.9

Progression Factor 1.00 1.00 1.00 0.36 0.37 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 11.9 0.2 2.2 14.5 0.0 0.4 1.0 0.9 0.3 0.3 0.1

Delay (s) 45.5 65.5 46.4 21.6 35.5 0.0 16.6 19.1 18.9 16.3 17.4 16.0

Level of Service D E D C D A B B B B B B

Approach Delay (s) 62.9 26.9 18.9 17.1

Approach LOS E C B B

Intersection Summary

HCM Average Control Delay 27.0 HCM Level of Service C

HCM Volume to Capacity ratio 0.49

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 63.9% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 359 129 5 232 99 90 6 981 203 132 619 204

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.98 1.00 0.99 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.97 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1769 1850 1743 1863 1556 1769 3422 1770 3383

Flt Permitted 0.36 1.00 0.66 1.00 1.00 0.29 1.00 0.09 1.00

Satd. Flow (perm) 669 1850 1219 1863 1556 536 3422 169 3383

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 390 140 5 252 108 98 7 1066 221 143 673 222

RTOR Reduction (vph) 0 1 0 0 0 89 0 11 0 0 20 0

Lane Group Flow (vph) 390 144 0 252 108 9 7 1276 0 143 875 0

Confl. Peds. (#/hr) 1 11 11 1 2 12 12 2

Confl. Bikes (#/hr) 2 1 1

Turn Type pm+pt pm+pt Perm pm+pt pm+pt

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 8 2 6

Actuated Green, G (s) 47.1 23.7 32.4 13.0 13.0 70.3 69.5 84.9 80.1

Effective Green, g (s) 47.1 23.7 32.4 13.0 13.0 70.3 69.5 84.9 80.1

Actuated g/C Ratio 0.34 0.17 0.23 0.09 0.09 0.50 0.50 0.61 0.57

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 462 313 355 173 144 276 1699 233 1936

v/s Ratio Prot c0.18 0.08 0.10 0.06 0.00 c0.37 c0.05 0.26

v/s Ratio Perm c0.10 0.07 0.01 0.01 0.32

v/c Ratio 0.84 0.46 0.71 0.62 0.06 0.03 0.75 0.61 0.45

Uniform Delay, d1 39.9 52.4 48.3 61.1 57.9 17.6 28.3 21.8 17.3

Progression Factor 1.00 1.00 0.27 0.56 1.55 1.00 1.00 1.00 1.00

Incremental Delay, d2 13.2 1.1 4.9 5.2 0.1 0.0 3.1 4.7 0.8

Delay (s) 53.1 53.5 17.8 39.4 89.9 17.6 31.4 26.6 18.0

Level of Service D D B D F B C C B

Approach Delay (s) 53.2 38.3 31.3 19.2

Approach LOS D D C B

Intersection Summary

HCM Average Control Delay 32.0 HCM Level of Service C

HCM Volume to Capacity ratio 0.77

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 79.8% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 359 813 111 5 766 299 334 493 494 26 39 89

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.1 5.5 5.5 5.5 5.1 5.1 5.5 5.1 5.1 5.5

Lane Util. Factor 1.00 0.95 1.00 0.95 0.91 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.96 0.99 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 0.96 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 1.00 0.95 0.99 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3539 1521 3371 1610 3370 1583 1770 1863 1583

Flt Permitted 0.08 1.00 1.00 0.95 0.95 0.99 1.00 0.95 1.00 1.00

Satd. Flow (perm) 145 3539 1521 3207 1610 3370 1583 1770 1863 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 390 884 121 5 833 325 363 536 537 28 42 97

RTOR Reduction (vph) 0 0 33 0 30 0 0 0 193 0 0 58

Lane Group Flow (vph) 390 884 88 0 1133 0 290 609 344 28 42 39

Confl. Peds. (#/hr) 6 8 8 6

Confl. Bikes (#/hr) 1

Turn Type pm+pt Perm Perm Split custom Split custom

Protected Phases 5 2 6 4 4 3 3

Permitted Phases 2 2 6 2 6

Actuated Green, G (s) 83.5 83.5 83.5 53.0 27.6 27.6 83.5 3.7 3.7 53.0

Effective Green, g (s) 83.5 83.5 83.5 53.0 27.6 27.6 83.5 3.7 3.7 53.0

Actuated g/C Ratio 0.64 0.64 0.64 0.41 0.21 0.21 0.64 0.03 0.03 0.41

Clearance Time (s) 5.1 5.5 5.5 5.5 5.1 5.1 5.5 5.1 5.1 5.5

Vehicle Extension (s) 3.0 3.5 3.5 3.5 3.0 3.0 3.5 3.0 3.0 3.5

Lane Grp Cap (vph) 409 2264 973 1302 341 713 1013 50 53 643

v/s Ratio Prot c0.19 0.25 0.18 c0.18 0.02 c0.02

v/s Ratio Perm c0.42 0.06 0.35 0.22 0.02

v/c Ratio 0.95 0.39 0.09 0.87 0.85 0.85 0.34 0.56 0.79 0.06

Uniform Delay, d1 40.6 11.3 9.0 35.6 49.5 49.5 10.8 62.6 63.0 23.6

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 32.5 0.1 0.0 6.6 18.0 9.8 0.2 13.6 54.5 0.0

Delay (s) 73.1 11.4 9.0 42.2 67.5 59.3 11.0 76.1 117.5 23.6

Level of Service E B A D E E B E F C

Approach Delay (s) 28.4 42.2 42.9 56.1

Approach LOS C D D E

Intersection Summary

HCM Average Control Delay 38.4 HCM Level of Service D

HCM Volume to Capacity ratio 0.90

Actuated Cycle Length (s) 130.5 Sum of lost time (s) 15.3

Intersection Capacity Utilization 88.6% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Sign Control Stop Stop Stop

Volume (vph) 3 40 58 42 30 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 3 43 63 46 33 1

Direction, Lane # EB 1 NB 1 SB 1

Volume Total (vph) 47 109 34

Volume Left (vph) 3 63 0

Volume Right (vph) 43 0 1

Hadj (s) -0.51 0.15 0.01

Departure Headway (s) 3.7 4.2 4.1

Degree Utilization, x 0.05 0.13 0.04

Capacity (veh/h) 932 842 857

Control Delay (s) 6.9 7.8 7.3

Approach Delay (s) 6.9 7.8 7.3

Approach LOS A A A

Intersection Summary

Delay 7.5

HCM Level of Service A

Intersection Capacity Utilization 22.1% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 4 2 0 1 5 49 0 24 0 47 37 10

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 4 2 0 1 5 53 0 26 0 51 40 11

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 7 60 26 102

Volume Left (vph) 4 1 0 51

Volume Right (vph) 0 53 0 11

Hadj (s) 0.17 -0.50 0.03 0.07

Departure Headway (s) 4.4 3.7 4.2 4.1

Degree Utilization, x 0.01 0.06 0.03 0.12

Capacity (veh/h) 787 940 836 854

Control Delay (s) 7.4 6.9 7.3 7.7

Approach Delay (s) 7.4 6.9 7.3 7.7

Approach LOS A A A A

Intersection Summary

Delay 7.4

HCM Level of Service A

Intersection Capacity Utilization 23.5% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 0 1 8 0 40 0 92 10 26 58 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 0 1 9 0 43 0 100 11 28 63 0

Pedestrians 1 1

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 269 230 64 227 225 106 63 111

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 269 230 64 227 225 106 63 111

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 100 100 99 100 95 100 98

cM capacity (veh/h) 642 657 999 716 661 947 1540 1479

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 2 52 111 91

Volume Left 1 9 0 28

Volume Right 1 43 11 0

cSH 782 899 1540 1479

Volume to Capacity 0.00 0.06 0.00 0.02

Queue Length 95th (ft) 0 5 0 1

Control Delay (s) 9.6 9.3 0.0 2.4

Lane LOS A A A

Approach Delay (s) 9.6 9.3 0.0 2.4

Approach LOS A A

Intersection Summary

Average Delay 2.8

Intersection Capacity Utilization 21.5% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 322 14 7 19 4 13 58 423 16 13 294 158

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 5.0 5.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 0.99 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.95 1.00 0.99 1.00 0.95

Flt Protected 0.96 0.97 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1769 1717 1756 3517 1770 3327

Flt Permitted 0.73 0.79 0.47 1.00 0.95 1.00

Satd. Flow (perm) 1353 1398 873 3517 1770 3327

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 350 15 8 21 4 14 63 460 17 14 320 172

RTOR Reduction (vph) 0 1 0 0 9 0 0 2 0 0 37 0

Lane Group Flow (vph) 0 372 0 0 30 0 63 475 0 14 455 0

Confl. Peds. (#/hr) 1 3 3 1 3 2 2 3

Confl. Bikes (#/hr) 1

Turn Type Perm Perm Perm Prot

Protected Phases 8 8 6 5 5 6

Permitted Phases 8 8 6

Actuated Green, G (s) 48.7 48.7 65.3 65.3 13.0 82.3

Effective Green, g (s) 48.7 48.7 65.3 65.3 13.0 82.3

Actuated g/C Ratio 0.35 0.35 0.47 0.47 0.09 0.59

Clearance Time (s) 4.0 4.0 5.0 5.0 4.0

Vehicle Extension (s) 3.5 3.5 2.5 2.5 2.0

Lane Grp Cap (vph) 471 486 407 1640 164 1956

v/s Ratio Prot c0.14 0.01 c0.14

v/s Ratio Perm c0.28 0.02 0.07

v/c Ratio 0.79 0.06 0.15 0.29 0.09 0.23

Uniform Delay, d1 41.1 30.4 21.5 23.0 58.1 13.8

Progression Factor 1.00 1.00 0.76 0.75 1.67 0.18

Incremental Delay, d2 9.0 0.1 0.8 0.4 0.1 0.0

Delay (s) 50.1 30.5 17.1 17.7 97.2 2.5

Level of Service D C B B F A

Approach Delay (s) 50.1 30.5 17.6 5.1

Approach LOS D C B A

Intersection Summary

HCM Average Control Delay 21.9 HCM Level of Service C

HCM Volume to Capacity ratio 0.48

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 13.0

Intersection Capacity Utilization 54.0% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 3 5 103 5 7 9 117 72 8 49 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 3 5 112 5 8 10 127 78 9 53 0

Pedestrians 2 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 131

pX, platoon unblocked 0.97 0.97 0.97 0.97 0.97 0.97

vC, conflicting volume 269 296 55 266 257 168 53 205

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 230 258 55 227 217 126 53 165

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 99 99 84 99 99 99 99

cM capacity (veh/h) 685 619 1010 692 652 894 1552 1370

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 9 125 215 62

Volume Left 0 112 10 9

Volume Right 5 8 78 0

cSH 816 700 1552 1370

Volume to Capacity 0.01 0.18 0.01 0.01

Queue Length 95th (ft) 1 16 0 0

Control Delay (s) 9.5 11.3 0.4 1.1

Lane LOS A B A A

Approach Delay (s) 9.5 11.3 0.4 1.1

Approach LOS A B

Intersection Summary

Average Delay 4.0

Intersection Capacity Utilization 31.8% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 14 3 7 21 17 17 13 88 12 28 87 48

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 15 3 8 23 18 18 14 96 13 30 95 52

Pedestrians 4 3 1

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 344 325 126 325 345 105 151 112

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 344 325 126 325 345 105 151 112

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 97 99 99 96 97 98 99 98

cM capacity (veh/h) 566 571 921 601 557 947 1426 1474

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 26 60 123 177

Volume Left 15 23 14 30

Volume Right 8 18 13 52

cSH 638 659 1426 1474

Volume to Capacity 0.04 0.09 0.01 0.02

Queue Length 95th (ft) 3 7 1 2

Control Delay (s) 10.9 11.0 0.9 1.4

Lane LOS B B A A

Approach Delay (s) 10.9 11.0 0.9 1.4

Approach LOS B B

Intersection Summary

Average Delay 3.4

Intersection Capacity Utilization 24.3% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 130 721 4 4 1001 97 4 1 1 43 1 133

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.6 4.6 4.6 4.6 5.5 5.5 5.5

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.99 0.98 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.97 0.95 1.00

Satd. Flow (prot) 1769 3536 1768 3485 1759 1770 1561

Flt Permitted 0.16 1.00 0.30 1.00 0.90 0.75 1.00

Satd. Flow (perm) 295 3536 553 3485 1636 1404 1561

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 141 784 4 4 1088 105 4 1 1 47 1 145

RTOR Reduction (vph) 0 0 0 0 8 0 0 1 0 0 95 0

Lane Group Flow (vph) 141 788 0 4 1185 0 0 5 0 47 51 0

Confl. Peds. (#/hr) 2 1 1 2 2 2

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 81.3 81.3 81.3 81.3 48.6 48.6 48.6

Effective Green, g (s) 81.3 81.3 81.3 81.3 48.6 48.6 48.6

Actuated g/C Ratio 0.58 0.58 0.58 0.58 0.35 0.35 0.35

Clearance Time (s) 4.6 4.6 4.6 4.6 5.5 5.5 5.5

Vehicle Extension (s) 3.5 3.5 3.5 3.5 4.0 4.0 4.0

Lane Grp Cap (vph) 171 2053 321 2024 568 487 542

v/s Ratio Prot 0.22 0.34 0.03

v/s Ratio Perm c0.48 0.01 0.00 c0.03

v/c Ratio 0.82 0.38 0.01 0.59 0.01 0.10 0.09

Uniform Delay, d1 23.6 15.8 12.4 18.6 29.9 30.9 30.8

Progression Factor 1.20 0.97 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 16.9 0.1 0.0 0.5 0.0 0.4 0.3

Delay (s) 45.2 15.5 12.4 19.1 30.0 31.3 31.2

Level of Service D B B B C C C

Approach Delay (s) 20.0 19.1 30.0 31.2

Approach LOS C B C C

Intersection Summary

HCM Average Control Delay 20.5 HCM Level of Service C

HCM Volume to Capacity ratio 0.55

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.1

Intersection Capacity Utilization 70.2% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 72 565 186 130 723 231 203 483 107 179 328 45

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.96 1.00 0.96 1.00 0.97 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 3393 1770 3392 1770 3432 1770 3467

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1770 3393 1770 3392 1770 3432 1770 3467

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 78 614 202 141 786 251 221 525 116 195 357 49

RTOR Reduction (vph) 0 46 0 0 43 0 0 27 0 0 16 0

Lane Group Flow (vph) 78 770 0 141 994 0 221 614 0 195 390 0

Confl. Peds. (#/hr) 8 4 4 8 6 5 5 6

Turn Type Prot Prot Prot Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases

Actuated Green, G (s) 3.7 19.2 7.6 23.1 10.1 17.4 9.8 17.1

Effective Green, g (s) 3.7 19.2 7.6 23.1 10.1 17.4 9.8 17.1

Actuated g/C Ratio 0.05 0.27 0.11 0.33 0.14 0.25 0.14 0.24

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 94 931 192 1119 255 853 248 847

v/s Ratio Prot 0.04 0.23 c0.08 c0.29 c0.12 c0.18 0.11 0.11

v/s Ratio Perm

v/c Ratio 0.83 0.83 0.73 0.89 0.87 0.72 0.79 0.46

Uniform Delay, d1 32.8 23.8 30.2 22.2 29.3 24.1 29.1 22.5

Progression Factor 1.00 1.00 1.56 0.89 1.10 0.89 1.00 1.00

Incremental Delay, d2 42.7 6.1 12.6 8.2 25.1 5.2 15.1 1.8

Delay (s) 75.5 30.0 59.8 27.9 57.3 26.6 44.1 24.3

Level of Service E C E C E C D C

Approach Delay (s) 33.9 31.7 34.4 30.8

Approach LOS C C C C

Intersection Summary

HCM Average Control Delay 32.8 HCM Level of Service C

HCM Volume to Capacity ratio 0.79

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 71.7% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 0 0 783 0 0 0 0 0 644 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3

Lane Util. Factor 0.95 0.95

Frt 1.00 1.00

Flt Protected 1.00 1.00

Satd. Flow (prot) 3539 3539

Flt Permitted 1.00 1.00

Satd. Flow (perm) 3539 3539

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 0 0 0 851 0 0 0 0 0 700 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 0 0 0 851 0 0 0 0 0 700 0

Turn Type

Protected Phases 6 4

Permitted Phases

Actuated Green, G (s) 92.4 37.0

Effective Green, g (s) 92.4 37.0

Actuated g/C Ratio 0.66 0.26

Clearance Time (s) 5.3 5.3

Vehicle Extension (s) 5.0 5.0

Lane Grp Cap (vph) 2336 935

v/s Ratio Prot c0.24 c0.20

v/s Ratio Perm

v/c Ratio 0.36 0.75

Uniform Delay, d1 10.7 47.2

Progression Factor 0.88 1.00

Incremental Delay, d2 0.4 4.0

Delay (s) 9.8 51.2

Level of Service A D

Approach Delay (s) 0.0 9.8 0.0 51.2

Approach LOS A A A D

Intersection Summary

HCM Average Control Delay 28.5 HCM Level of Service C

HCM Volume to Capacity ratio 0.47

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.6

Intersection Capacity Utilization 36.7% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 0 759 0 0 639 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3

Lane Util. Factor 0.95 0.97

Frt 1.00 1.00

Flt Protected 1.00 0.95

Satd. Flow (prot) 3539 3433

Flt Permitted 1.00 0.95

Satd. Flow (perm) 3539 3433

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 825 0 0 695 0

RTOR Reduction (vph) 0 0 0 0 214 0

Lane Group Flow (vph) 0 825 0 0 481 0

Turn Type

Protected Phases 2 4

Permitted Phases

Actuated Green, G (s) 101.2 28.2

Effective Green, g (s) 101.2 28.2

Actuated g/C Ratio 0.72 0.20

Clearance Time (s) 5.3 5.3

Vehicle Extension (s) 5.0 5.0

Lane Grp Cap (vph) 2558 692

v/s Ratio Prot c0.23 c0.14

v/s Ratio Perm

v/c Ratio 0.32 0.70

Uniform Delay, d1 7.0 51.9

Progression Factor 1.39 0.05

Incremental Delay, d2 0.3 3.5

Delay (s) 10.1 6.3

Level of Service B A

Approach Delay (s) 10.1 0.0 6.3

Approach LOS B A A

Intersection Summary

HCM Average Control Delay 8.3 HCM Level of Service A

HCM Volume to Capacity ratio 0.40

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.6

Intersection Capacity Utilization 48.3% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 60 1465 70 154 1794 148 117 183 189 120 93 45

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.6 5.3 4.6 5.3 4.6 5.0 5.0 4.6 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3515 1770 3492 1770 1803 1552 1770 1863 1558

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3515 1770 3492 1770 1803 1552 1770 1863 1558

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 65 1592 76 167 1950 161 127 199 205 130 101 49

RTOR Reduction (vph) 0 2 0 0 4 0 0 0 102 0 0 42

Lane Group Flow (vph) 65 1666 0 167 2107 0 127 199 103 130 101 7

Confl. Peds. (#/hr) 2 3 3 2

Confl. Bikes (#/hr) 7 3 1

Bus Blockages (#/hr) 0 0 0 0 0 0 0 8 0 0 0 0

Turn Type Prot Prot Prot Perm Prot Perm

Protected Phases 5 2 1 6 3 8 7 4

Permitted Phases 8 4

Actuated Green, G (s) 12.5 67.6 20.1 75.2 11.4 23.4 23.4 9.4 21.4 21.4

Effective Green, g (s) 12.5 67.6 20.1 75.2 11.4 23.4 23.4 9.4 21.4 21.4

Actuated g/C Ratio 0.09 0.48 0.14 0.54 0.08 0.17 0.17 0.07 0.15 0.15

Clearance Time (s) 4.6 5.3 4.6 5.3 4.6 5.0 5.0 4.6 5.0 5.0

Vehicle Extension (s) 2.5 5.0 2.5 5.0 2.5 5.0 5.0 3.0 5.0 5.0

Lane Grp Cap (vph) 158 1697 254 1876 144 301 259 119 285 238

v/s Ratio Prot 0.04 0.47 c0.09 c0.60 0.07 c0.11 c0.07 0.05

v/s Ratio Perm 0.07 0.00

v/c Ratio 0.41 0.98 0.66 1.12 0.88 0.66 0.40 1.09 0.35 0.03

Uniform Delay, d1 60.3 35.6 56.7 32.4 63.6 54.6 52.0 65.3 53.1 50.5

Progression Factor 1.22 0.49 1.14 0.85 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.2 17.5 5.1 62.7 42.0 7.0 2.1 109.5 1.6 0.1

Delay (s) 74.8 35.0 69.8 90.3 105.6 61.6 54.1 174.8 54.7 50.6

Level of Service E C E F F E D F D D

Approach Delay (s) 36.5 88.8 69.3 109.7

Approach LOS D F E F

Intersection Summary

HCM Average Control Delay 69.0 HCM Level of Service E

HCM Volume to Capacity ratio 0.95

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 14.5

Intersection Capacity Utilization 92.0% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 0 1471 1381 0 483 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3 5.0

Lane Util. Factor 0.95 0.95 0.97

Frt 1.00 1.00 1.00

Flt Protected 1.00 1.00 0.95

Satd. Flow (prot) 3539 3539 3433

Flt Permitted 1.00 1.00 0.95

Satd. Flow (perm) 3539 3539 3433

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 1599 1501 0 525 0

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 0 1599 1501 0 525 0

Turn Type

Protected Phases 2 6 4

Permitted Phases

Actuated Green, G (s) 103.0 103.0 26.7

Effective Green, g (s) 103.0 103.0 26.7

Actuated g/C Ratio 0.74 0.74 0.19

Clearance Time (s) 5.3 5.3 5.0

Vehicle Extension (s) 5.0 3.0 3.0

Lane Grp Cap (vph) 2604 2604 655

v/s Ratio Prot c0.45 0.42 c0.15

v/s Ratio Perm

v/c Ratio 0.61 0.58 0.80

Uniform Delay, d1 8.9 8.5 54.1

Progression Factor 0.23 1.00 1.00

Incremental Delay, d2 0.4 0.9 7.0

Delay (s) 2.4 9.4 61.1

Level of Service A A E

Approach Delay (s) 2.4 9.4 61.1

Approach LOS A A E

Intersection Summary

HCM Average Control Delay 13.8 HCM Level of Service B

HCM Volume to Capacity ratio 0.65

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.3

Intersection Capacity Utilization 63.0% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 36 38 61 1507 1202 60

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 39 41 66 1638 1307 65

Pedestrians 2

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 2260 655 1374

vC1, stage 1 conf vol 1309

vC2, stage 2 conf vol 952

vCu, unblocked vol 2260 655 1374

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s) 5.8

tF (s) 3.5 3.3 2.2

p0 queue free % 77 90 87

cM capacity (veh/h) 170 408 495

Direction, Lane # EB 1 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3

Volume Total 80 66 819 819 653 653 65

Volume Left 39 66 0 0 0 0 0

Volume Right 41 0 0 0 0 0 65

cSH 242 495 1700 1700 1700 1700 1700

Volume to Capacity 0.33 0.13 0.48 0.48 0.38 0.38 0.04

Queue Length 95th (ft) 35 12 0 0 0 0 0

Control Delay (s) 27.1 13.4 0.0 0.0 0.0 0.0 0.0

Lane LOS D B

Approach Delay (s) 27.1 0.5 0.0

Approach LOS D

Intersection Summary

Average Delay 1.0

Intersection Capacity Utilization 52.6% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 231 288 77 180 357 377 46 1162 133 225 856 167

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 11 11 11 11 11 11 13 15 11 13

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.98 1.00 1.00 0.96 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3408 1711 3421 1498 1711 3421 1566 1947 3421 1588

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3408 1711 3421 1498 1711 3421 1566 1947 3421 1588

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 251 313 84 196 388 410 50 1263 145 245 930 182

RTOR Reduction (vph) 0 18 0 0 0 164 0 0 88 0 0 63

Lane Group Flow (vph) 251 379 0 196 388 246 50 1263 57 245 930 119

Confl. Peds. (#/hr) 6 10 10 6 10 21 21 10

Turn Type Prot Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 20.0 27.5 17.0 24.5 24.5 6.9 55.5 55.5 18.0 66.6 66.6

Effective Green, g (s) 20.0 27.5 17.0 24.5 24.5 6.9 55.5 55.5 18.0 66.6 66.6

Actuated g/C Ratio 0.14 0.20 0.12 0.18 0.18 0.05 0.40 0.40 0.13 0.48 0.48

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 3.0 2.0 2.0 2.5 3.5 3.5 2.5 3.5 3.5

Lane Grp Cap (vph) 253 669 208 599 262 84 1356 621 250 1627 755

v/s Ratio Prot c0.14 c0.11 0.11 0.11 0.03 c0.37 c0.13 0.27

v/s Ratio Perm c0.16 0.04 0.07

v/c Ratio 0.99 0.57 0.94 0.65 0.94 0.60 0.93 0.09 0.98 0.57 0.16

Uniform Delay, d1 59.9 50.9 61.0 53.7 57.0 65.2 40.4 26.5 60.8 26.4 20.8

Progression Factor 0.91 1.04 1.09 0.82 0.65 1.22 0.63 0.39 1.00 1.00 1.00

Incremental Delay, d2 54.1 0.7 45.9 1.8 38.2 6.0 9.0 0.2 50.7 1.5 0.4

Delay (s) 108.6 53.5 112.7 45.9 75.4 85.7 34.4 10.4 111.5 27.9 21.2

Level of Service F D F D E F C B F C C

Approach Delay (s) 74.9 71.3 33.8 42.1

Approach LOS E E C D

Intersection Summary

HCM Average Control Delay 50.6 HCM Level of Service D

HCM Volume to Capacity ratio 1.00

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 28.0

Intersection Capacity Utilization 87.9% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL2 EBL EBT EBR WBL WBT WBR WBR2 NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 1 180 367 201 147 303 62 94 129 37 1221 106

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00

Frt 1.00 1.00 0.85 1.00 0.95 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 3185 1425 1593 3023 1593 3185 1425

Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1593 3185 1425 1593 3023 1593 3185 1425

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 1 196 399 218 160 329 67 102 140 40 1327 115

RTOR Reduction (vph) 0 0 0 175 0 17 0 0 0 0 0 62

Lane Group Flow (vph) 0 197 399 43 160 481 0 0 0 180 1327 53

Turn Type Prot Prot Perm Prot Prot Prot Perm

Protected Phases 7 7 4 3 8 5 5 2

Permitted Phases 4 2

Actuated Green, G (s) 18.0 27.5 27.5 16.8 26.3 18.2 64.7 64.7

Effective Green, g (s) 18.0 27.5 27.5 16.8 26.3 18.2 64.7 64.7

Actuated g/C Ratio 0.13 0.20 0.20 0.12 0.19 0.13 0.46 0.46

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 2.0 6.0 6.0

Lane Grp Cap (vph) 205 626 280 191 568 207 1472 659

v/s Ratio Prot c0.12 0.13 0.10 c0.16 c0.11 c0.42

v/s Ratio Perm 0.03 0.04

v/c Ratio 0.96 0.64 0.15 0.84 0.85 0.87 0.90 0.08

Uniform Delay, d1 60.7 51.7 46.6 60.3 54.9 59.7 34.7 21.0

Progression Factor 1.11 0.95 2.01 1.12 0.92 1.33 0.39 0.02

Incremental Delay, d2 51.1 2.1 0.3 25.7 11.0 16.4 4.9 0.1

Delay (s) 118.2 51.4 94.1 93.2 61.3 96.0 18.6 0.5

Level of Service F D F F E F B A

Approach Delay (s) 79.0 69.0 25.9

Approach LOS E E C

Intersection Summary

HCM Average Control Delay 47.1 HCM Level of Service D

HCM Volume to Capacity ratio 0.91

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 22.0

Intersection Capacity Utilization 87.0% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBL SBT SBR SBR2 SER2

Lane Configurations

Volume (vph) 84 852 73 17 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00

Frt 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00

Satd. Flow (prot) 1593 3185 1425

Flt Permitted 0.95 1.00 1.00

Satd. Flow (perm) 1593 3185 1425

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 91 926 79 18 0

RTOR Reduction (vph) 0 0 5 0 0

Lane Group Flow (vph) 91 926 92 0 0

Turn Type Prot Prot custom

Protected Phases 1 6 6

Permitted Phases 4

Actuated Green, G (s) 9.0 55.5 55.5

Effective Green, g (s) 9.0 55.5 55.5

Actuated g/C Ratio 0.06 0.40 0.40

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 4.0 4.0

Lane Grp Cap (vph) 102 1263 565

v/s Ratio Prot 0.06 0.29 0.06

v/s Ratio Perm

v/c Ratio 0.89 0.73 0.16

Uniform Delay, d1 65.0 35.9 27.3

Progression Factor 0.96 0.90 0.94

Incremental Delay, d2 53.3 3.6 0.6

Delay (s) 115.9 35.9 26.2

Level of Service F D C

Approach Delay (s) 41.6

Approach LOS D

Intersection Summary



HCM Signalized Intersection Capacity Analysis

42: N 175th St & SR 99 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 46 Synchro 7 -  Report

David Evans and Associates, Inc. Page 44

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 48 186 29 296 341 227 41 1327 370 198 902 21

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 6.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 0.97 0.95 1.00 1.00 0.95 1.00 0.97 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.97 1.00 1.00 0.96 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 3000 3090 3079 1383 1593 3079 1375 3090 3079 1383

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1593 3000 3090 3079 1383 1593 3079 1375 3090 3079 1383

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 52 202 32 322 371 247 45 1442 402 215 980 23

RTOR Reduction (vph) 0 10 0 0 0 88 0 0 81 0 0 11

Lane Group Flow (vph) 52 224 0 322 371 159 45 1442 321 215 980 12

Confl. Peds. (#/hr) 14 20 20 14 10 21 21 10

Turn Type Prot Prot Perm Prot pm+ov Prot Perm

Protected Phases 7 4 3 8 5 2 3 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 7.6 24.1 15.0 31.5 31.5 6.7 69.9 84.9 9.0 72.2 72.2

Effective Green, g (s) 7.6 24.1 15.0 31.5 31.5 6.7 69.9 84.9 9.0 72.2 72.2

Actuated g/C Ratio 0.05 0.17 0.11 0.22 0.22 0.05 0.50 0.61 0.06 0.52 0.52

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 6.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.5 3.5 3.5 1.5 4.0 3.5 1.5 4.0 4.0

Lane Grp Cap (vph) 86 516 331 693 311 76 1537 834 199 1588 713

v/s Ratio Prot 0.03 0.07 c0.10 c0.12 0.03 c0.47 0.04 c0.07 0.32

v/s Ratio Perm 0.11 0.19 0.01

v/c Ratio 0.60 0.43 0.97 0.54 0.51 0.59 0.94 0.38 1.08 0.62 0.02

Uniform Delay, d1 64.7 51.9 62.3 47.8 47.5 65.3 33.0 14.1 65.5 24.1 16.6

Progression Factor 0.97 0.96 1.10 0.56 0.33 1.08 0.73 1.17 0.80 1.05 1.20

Incremental Delay, d2 11.3 0.6 41.4 0.9 1.6 5.3 8.9 0.2 76.7 1.3 0.0

Delay (s) 74.4 50.2 110.0 27.4 17.3 75.9 33.0 16.7 129.4 26.5 19.9

Level of Service E D F C B E C B F C B

Approach Delay (s) 54.6 53.1 30.6 44.6

Approach LOS D D C D

Intersection Summary

HCM Average Control Delay 41.0 HCM Level of Service D

HCM Volume to Capacity ratio 0.84

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 90.5% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 222 49 163 15 39 15 147 1783 23 8 1170 118

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 4.0 6.0 4.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 0.97 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.98 1.00 0.99 1.00 1.00 0.95 1.00 1.00 0.99

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.88 1.00 0.96 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1578 1401 1589 1540 3090 3079 1359 1593 3079 1404

Flt Permitted 0.59 1.00 0.27 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 979 1401 446 1540 3090 3079 1359 1593 3079 1404

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 241 53 177 16 42 16 160 1938 25 9 1272 128

RTOR Reduction (vph) 0 96 0 0 12 0 0 0 5 0 0 45

Lane Group Flow (vph) 241 134 0 16 46 0 160 1938 20 9 1272 83

Confl. Peds. (#/hr) 14 13 13 14 1 5 5 1

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 23.2 18.3 16.6 15.0 9.6 98.7 98.7 1.4 90.5 90.5

Effective Green, g (s) 23.2 18.3 16.6 15.0 9.6 98.7 98.7 1.4 90.5 90.5

Actuated g/C Ratio 0.17 0.13 0.12 0.11 0.07 0.71 0.71 0.01 0.65 0.65

Clearance Time (s) 4.0 6.0 4.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 2.0 3.0 2.0 2.0 3.0 3.0 2.0 3.0 3.0

Lane Grp Cap (vph) 183 183 66 165 212 2171 958 16 1990 908

v/s Ratio Prot c0.05 0.10 0.00 0.03 c0.05 c0.63 0.01 0.41

v/s Ratio Perm c0.17 0.03 0.01 0.06

v/c Ratio 1.32 0.73 0.24 0.28 0.75 0.89 0.02 0.56 0.64 0.09

Uniform Delay, d1 58.5 58.5 55.2 57.5 64.0 16.4 6.2 69.0 14.9 9.3

Progression Factor 0.89 0.80 1.00 1.00 1.26 0.54 0.30 1.19 0.18 0.00

Incremental Delay, d2 175.7 11.6 1.9 0.3 1.3 0.6 0.0 21.0 1.4 0.2

Delay (s) 227.9 58.4 57.1 57.9 82.2 9.4 1.9 103.3 4.1 0.2

Level of Service F E E E F A A F A A

Approach Delay (s) 145.1 57.7 14.8 4.3

Approach LOS F E B A

Intersection Summary

HCM Average Control Delay 27.0 HCM Level of Service C

HCM Volume to Capacity ratio 0.99

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 94.2% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 508 357 111 131 203 159 153 1314 207 125 773 16

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.97 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 0.95 1.00 1.00 0.98 1.00 1.00 0.95 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 3090 1676 1357 1593 3185 1397 1593 3185 1348 1593 3185 1381

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 3090 1676 1357 1593 3185 1397 1593 3185 1348 1593 3185 1381

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 552 388 121 142 221 173 166 1428 225 136 840 17

RTOR Reduction (vph) 0 0 91 0 0 79 0 0 95 0 0 11

Lane Group Flow (vph) 552 388 30 142 221 94 166 1428 130 136 840 6

Confl. Peds. (#/hr) 6 25 25 6 11 12 12 11

Turn Type Prot Perm Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 22.0 35.0 35.0 14.7 27.7 27.7 16.8 60.3 60.3 10.0 53.5 53.5

Effective Green, g (s) 22.0 35.0 35.0 14.7 27.7 27.7 16.8 60.3 60.3 10.0 53.5 53.5

Actuated g/C Ratio 0.16 0.25 0.25 0.10 0.20 0.20 0.12 0.43 0.43 0.07 0.38 0.38

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 3.0 3.0 2.0 3.0 3.0

Lane Grp Cap (vph) 486 419 339 167 630 276 191 1372 581 114 1217 528

v/s Ratio Prot c0.18 c0.23 0.09 0.07 0.10 c0.45 c0.09 0.26

v/s Ratio Perm 0.02 0.07 0.10 0.00

v/c Ratio 1.14 0.93 0.09 0.85 0.35 0.34 0.87 1.04 0.22 1.19 0.69 0.01

Uniform Delay, d1 59.0 51.2 40.3 61.6 48.4 48.3 60.5 39.9 25.1 65.0 36.3 26.8

Progression Factor 1.12 1.01 1.10 1.00 1.00 1.00 1.16 0.50 0.34 0.90 1.30 1.81

Incremental Delay, d2 82.4 24.6 0.0 30.7 0.1 0.3 13.5 26.5 0.3 136.2 2.6 0.0

Delay (s) 148.2 76.4 44.3 92.3 48.5 48.6 83.9 46.5 8.9 194.8 49.8 48.6

Level of Service F E D F D D F D A F D D

Approach Delay (s) 110.1 60.1 45.2 69.6

Approach LOS F E D E

Intersection Summary

HCM Average Control Delay 68.2 HCM Level of Service E

HCM Volume to Capacity ratio 1.02

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 95.5% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 177 410 78 214 535 227 64 1359 269 189 857 94

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.96 1.00 1.00 0.92 1.00 1.00 0.93

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3425 1770 3539 1512 1770 3539 1457 1770 3539 1474

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3425 1770 3539 1512 1770 3539 1457 1770 3539 1474

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 192 446 85 233 582 247 70 1477 292 205 932 102

RTOR Reduction (vph) 0 12 0 0 0 138 0 0 68 0 0 52

Lane Group Flow (vph) 192 519 0 233 582 109 70 1477 224 205 932 50

Confl. Peds. (#/hr) 24 26 26 24 29 43 43 29

Turn Type Prot Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 15.0 24.6 19.0 28.6 28.6 8.3 59.0 59.0 17.4 68.1 68.1

Effective Green, g (s) 15.0 24.6 19.0 28.6 28.6 8.3 59.0 59.0 17.4 68.1 68.1

Actuated g/C Ratio 0.11 0.18 0.14 0.20 0.20 0.06 0.42 0.42 0.12 0.49 0.49

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 4.0 2.0 2.0 2.0 6.0 6.0 5.0 6.0 6.0

Lane Grp Cap (vph) 190 602 240 723 309 105 1491 614 220 1721 717

v/s Ratio Prot 0.11 0.15 c0.13 c0.16 0.04 c0.42 c0.12 0.26

v/s Ratio Perm 0.07 0.15 0.03

v/c Ratio 1.01 0.86 0.97 0.80 0.35 0.67 0.99 0.37 0.93 0.54 0.07

Uniform Delay, d1 62.5 56.1 60.2 53.0 47.7 64.5 40.2 27.7 60.7 25.1 19.1

Progression Factor 1.00 1.02 1.00 1.00 1.00 1.26 0.66 0.33 1.07 0.54 0.46

Incremental Delay, d2 65.6 11.4 49.8 6.1 0.3 6.4 14.9 0.9 38.0 1.0 0.2

Delay (s) 128.1 68.5 110.1 59.2 48.0 87.9 41.6 10.1 102.9 14.5 9.0

Level of Service F E F E D F D B F B A

Approach Delay (s) 84.3 67.8 38.4 28.7

Approach LOS F E D C

Intersection Summary

HCM Average Control Delay 49.2 HCM Level of Service D

HCM Volume to Capacity ratio 0.96

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 95.1% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 148 296 75 170 439 138 90 1351 144 126 830 110

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Frpb, ped/bikes 1.00 0.99 1.00 0.97 1.00 1.00 0.93 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.96 1.00 1.00 0.85 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1770 3393 1770 3316 1770 3539 1479 1770 3438

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1770 3393 1770 3316 1770 3539 1479 1770 3438

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 161 322 82 185 477 150 98 1468 157 137 902 120

RTOR Reduction (vph) 0 16 0 0 22 0 0 0 66 0 7 0

Lane Group Flow (vph) 161 388 0 185 605 0 98 1468 91 137 1015 0

Confl. Peds. (#/hr) 41 17 17 41 32 21 21 32

Turn Type Prot Prot Prot Perm Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 2

Actuated Green, G (s) 15.3 25.6 17.2 27.5 12.4 67.8 67.8 13.4 68.8

Effective Green, g (s) 15.3 25.6 17.2 27.5 12.4 67.8 67.8 13.4 68.8

Actuated g/C Ratio 0.11 0.18 0.12 0.20 0.09 0.48 0.48 0.10 0.49

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 193 620 217 651 157 1714 716 169 1690

v/s Ratio Prot 0.09 0.11 c0.10 c0.18 0.06 c0.41 c0.08 0.30

v/s Ratio Perm 0.06

v/c Ratio 0.83 0.63 0.85 0.93 0.62 0.86 0.13 0.81 0.60

Uniform Delay, d1 61.1 52.8 60.2 55.3 61.6 31.8 19.8 62.1 25.7

Progression Factor 1.00 1.00 1.04 0.84 1.00 1.00 1.00 1.28 0.51

Incremental Delay, d2 25.5 2.0 17.5 13.6 7.5 5.8 0.4 19.8 1.2

Delay (s) 86.6 54.7 80.3 59.9 69.1 37.6 20.2 99.4 14.2

Level of Service F D F E E D C F B

Approach Delay (s) 63.8 64.6 37.8 24.3

Approach LOS E E D C

Intersection Summary

HCM Average Control Delay 42.7 HCM Level of Service D

HCM Volume to Capacity ratio 0.85

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 83.2% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 851 300 104 956 0 0 0 0 205 0 404

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 11 11 12 12 12 12 12 11 12

Total Lost time (s) 5.0 5.0 4.6 5.0 5.0 5.0

Lane Util. Factor 0.91 1.00 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 0.97 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 4916 1541 1711 3421 1711 1583

Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 4916 1541 1711 3421 1711 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 925 326 113 1039 0 0 0 0 223 0 439

RTOR Reduction (vph) 0 0 212 0 0 0 0 0 0 0 0 359

Lane Group Flow (vph) 0 925 114 113 1039 0 0 0 0 0 223 80

Confl. Peds. (#/hr) 3 3

Turn Type Perm Prot Perm Perm

Protected Phases 2 1 6 4

Permitted Phases 2 4 4

Actuated Green, G (s) 48.8 48.8 17.0 33.0 25.6 25.6

Effective Green, g (s) 48.8 48.8 17.0 33.0 25.6 25.6

Actuated g/C Ratio 0.35 0.35 0.12 0.24 0.18 0.18

Clearance Time (s) 5.0 5.0 4.6 5.0 5.0 5.0

Vehicle Extension (s) 4.0 4.0 4.5 4.0 5.0 5.0

Lane Grp Cap (vph) 1714 537 208 806 313 289

v/s Ratio Prot c0.19 0.07 c0.30

v/s Ratio Perm 0.07 0.13 0.05

v/c Ratio 0.54 0.21 0.54 1.29 0.71 0.28

Uniform Delay, d1 36.6 32.1 57.8 53.5 53.7 49.2

Progression Factor 0.86 3.32 0.86 0.88 1.00 1.00

Incremental Delay, d2 1.0 0.8 1.8 134.1 9.2 1.1

Delay (s) 32.3 107.3 51.7 181.2 62.9 50.3

Level of Service C F D F E D

Approach Delay (s) 51.9 168.5 0.0 54.6

Approach LOS D F A D

Intersection Summary

HCM Average Control Delay 96.3 HCM Level of Service F

HCM Volume to Capacity ratio 0.87

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 49.0

Intersection Capacity Utilization 90.9% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 21 485 95 0 702 101 594 224 360 90 67 10

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 0.95 0.95 1.00 0.91 0.91 0.91 0.91

Frpb, ped/bikes 1.00 1.00 0.98 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.98 1.00 0.85 1.00 0.93 1.00 0.99

Flt Protected 1.00 1.00 1.00 0.95 0.99 0.95 0.98

Satd. Flow (prot) 3441 3539 1559 1610 3096 1610 3289

Flt Permitted 0.83 1.00 1.00 0.95 0.99 0.95 0.98

Satd. Flow (perm) 2860 3539 1559 1610 3096 1610 3289

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 23 527 103 0 763 110 646 243 391 98 73 11

RTOR Reduction (vph) 0 22 0 0 0 71 0 221 0 0 8 0

Lane Group Flow (vph) 0 631 0 0 763 39 439 620 0 60 114 0

Confl. Peds. (#/hr) 2 2 2 2 2 1 1 2

Confl. Bikes (#/hr) 1

Turn Type Perm Perm Split Split

Protected Phases 4 8 2 2 6 6

Permitted Phases 4 8

Actuated Green, G (s) 18.5 18.5 18.5 23.5 23.5 16.0 16.0

Effective Green, g (s) 18.5 18.5 18.5 23.5 23.5 16.0 16.0

Actuated g/C Ratio 0.26 0.26 0.26 0.34 0.34 0.23 0.23

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 756 935 412 541 1039 368 752

v/s Ratio Prot 0.22 c0.27 0.20 c0.04 0.03

v/s Ratio Perm c0.22 0.02

v/c Ratio 0.83 0.82 0.09 0.81 0.60 0.16 0.15

Uniform Delay, d1 24.3 24.2 19.4 21.2 19.3 21.6 21.6

Progression Factor 0.78 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 6.9 5.6 0.1 12.5 2.5 1.0 0.4

Delay (s) 25.9 29.7 19.5 33.7 21.9 22.6 22.0

Level of Service C C B C C C C

Approach Delay (s) 25.9 28.4 25.9 22.2

Approach LOS C C C C

Intersection Summary

HCM Average Control Delay 26.4 HCM Level of Service C

HCM Volume to Capacity ratio 0.64

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 78.8% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

49: NW 200th St & 8th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 46 Synchro 7 -  Report

David Evans and Associates, Inc. Page 51

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 16 0 40 1 3 7 78 448 6 3 229 24

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 17 0 43 1 3 8 85 487 7 3 249 26

Pedestrians 4

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 938 932 266 976 941 490 275 493

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 938 932 266 976 941 490 275 493

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 92 100 94 99 99 99 93 100

cM capacity (veh/h) 226 248 770 205 245 578 1288 1070

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 61 12 578 278

Volume Left 17 1 85 3

Volume Right 43 8 7 26

cSH 457 376 1288 1070

Volume to Capacity 0.13 0.03 0.07 0.00

Queue Length 95th (ft) 11 2 5 0

Control Delay (s) 14.1 14.9 1.8 0.1

Lane LOS B B A A

Approach Delay (s) 14.1 14.9 1.8 0.1

Approach LOS B B

Intersection Summary

Average Delay 2.3

Intersection Capacity Utilization 60.4% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

50: NW 200th St & 3rd Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 46 Synchro 7 -  Report

David Evans and Associates, Inc. Page 52

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 3 4 79 13 29 3 207 73 8 113 3

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 3 4 86 14 32 3 225 79 9 123 3

Pedestrians 3 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 454 453 127 422 415 267 126 304

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 454 453 127 422 415 267 126 304

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 99 100 84 97 96 100 99

cM capacity (veh/h) 481 498 920 532 523 771 1460 1256

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 9 132 308 135

Volume Left 1 86 3 9

Volume Right 4 32 79 3

cSH 643 573 1460 1256

Volume to Capacity 0.01 0.23 0.00 0.01

Queue Length 95th (ft) 1 22 0 1

Control Delay (s) 10.7 13.1 0.1 0.6

Lane LOS B B A A

Approach Delay (s) 10.7 13.1 0.1 0.6

Approach LOS B B

Intersection Summary

Average Delay 3.3

Intersection Capacity Utilization 36.4% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

51: NW 200th St & Fremont Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 46 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 8 91 24 34 95 61 43 352 66 12 131 11

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 9 99 26 37 103 66 47 383 72 13 142 12

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 134 207 501 167

Volume Left (vph) 9 37 47 13

Volume Right (vph) 26 66 72 12

Hadj (s) -0.07 -0.12 -0.03 0.01

Departure Headway (s) 6.1 5.9 5.2 5.8

Degree Utilization, x 0.23 0.34 0.72 0.27

Capacity (veh/h) 510 547 668 563

Control Delay (s) 10.9 11.8 20.6 10.9

Approach Delay (s) 10.9 11.8 20.6 10.9

Approach LOS B B C B

Intersection Summary

Delay 15.9

HCM Level of Service C

Intersection Capacity Utilization 58.2% ICU Level of Service B

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

52: N 200th St & SR 99 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 46 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 88 123 26 155 140 127 33 1302 171 81 948 44

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 1.00 0.96 1.00 1.00 0.91

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.93 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1766 1741 1756 1656 1770 3421 1525 1770 3421 1448

Flt Permitted 0.25 1.00 0.42 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 461 1741 783 1656 1770 3421 1525 1770 3421 1448

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 96 134 28 168 152 138 36 1415 186 88 1030 48

RTOR Reduction (vph) 0 6 0 0 24 0 0 0 84 0 0 20

Lane Group Flow (vph) 96 156 0 168 266 0 36 1415 102 88 1030 28

Confl. Peds. (#/hr) 14 20 19 6 19 6 6 19

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 29.9 23.9 35.9 26.9 5.4 76.6 76.6 10.5 81.7 81.7

Effective Green, g (s) 29.9 23.9 35.9 26.9 5.4 76.6 76.6 10.5 81.7 81.7

Actuated g/C Ratio 0.21 0.17 0.26 0.19 0.04 0.55 0.55 0.08 0.58 0.58

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 3.5 3.0 3.5 2.0 4.0 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 154 297 263 318 68 1872 834 133 1996 845

v/s Ratio Prot 0.03 0.09 c0.04 c0.16 0.02 c0.41 c0.05 0.30

v/s Ratio Perm 0.11 0.12 0.07 0.02

v/c Ratio 0.62 0.53 0.64 0.84 0.53 0.76 0.12 0.66 0.52 0.03

Uniform Delay, d1 47.1 52.9 44.7 54.4 66.1 24.5 15.4 63.0 17.4 12.4

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.97 0.68 0.52

Incremental Delay, d2 5.5 1.9 5.0 17.4 3.4 2.9 0.3 10.2 0.7 0.1

Delay (s) 52.7 54.8 49.8 71.9 69.5 27.4 15.7 71.4 12.6 6.5

Level of Service D D D E E C B E B A

Approach Delay (s) 54.0 63.8 27.0 16.8

Approach LOS D E C B

Intersection Summary

HCM Average Control Delay 30.4 HCM Level of Service C

HCM Volume to Capacity ratio 0.77

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 81.4% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

53: NW 195th St & 8th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 46 Synchro 7 -  Report

David Evans and Associates, Inc. Page 55

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 2 1 0 54 3 57 1 464 49 16 231 1

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 1 0 59 3 62 1 504 53 17 251 1

Pedestrians 4 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 885 850 252 824 824 537 252 562

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 885 850 252 824 824 537 252 562

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 99 100 100 79 99 89 100 98

cM capacity (veh/h) 229 291 787 285 301 541 1313 1006

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 3 124 559 270

Volume Left 2 59 1 17

Volume Right 0 62 53 1

cSH 247 374 1313 1006

Volume to Capacity 0.01 0.33 0.00 0.02

Queue Length 95th (ft) 1 35 0 1

Control Delay (s) 19.8 19.3 0.0 0.7

Lane LOS C C A A

Approach Delay (s) 19.8 19.3 0.0 0.7

Approach LOS C C

Intersection Summary

Average Delay 2.8

Intersection Capacity Utilization 41.9% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 23 39 10 39 68 37 14 226 24 9 153 35

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 25 42 11 42 74 40 15 246 26 10 166 38

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 78 157 287 214

Volume Left (vph) 25 42 15 10

Volume Right (vph) 11 40 26 38

Hadj (s) 0.01 -0.07 -0.01 -0.06

Departure Headway (s) 5.4 5.2 4.8 4.9

Degree Utilization, x 0.12 0.23 0.38 0.29

Capacity (veh/h) 589 627 712 696

Control Delay (s) 9.1 9.7 10.8 9.8

Approach Delay (s) 9.1 9.7 10.8 9.8

Approach LOS A A B A

Intersection Summary

Delay 10.1

HCM Level of Service B

Intersection Capacity Utilization 35.3% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 66 36 72 11 75 45 88 347 15 12 144 39

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 72 39 78 12 82 49 96 377 16 13 157 42

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 189 142 489 212

Volume Left (vph) 72 12 96 13

Volume Right (vph) 78 49 16 42

Hadj (s) -0.14 -0.16 0.05 -0.07

Departure Headway (s) 6.0 6.1 5.3 5.7

Degree Utilization, x 0.32 0.24 0.73 0.33

Capacity (veh/h) 530 498 650 570

Control Delay (s) 11.7 11.0 21.2 11.5

Approach Delay (s) 11.7 11.0 21.2 11.5

Approach LOS B B C B

Intersection Summary

Delay 16.1

HCM Level of Service C

Intersection Capacity Utilization 61.9% ICU Level of Service B

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

56: N 192nd St & SR 99 3/29/2016
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 46 25 7 31 26 38 11 1473 27 31 966 17

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 12 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 1.00 0.94 1.00 1.00 0.92

Flpb, ped/bikes 0.99 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.91 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1754 1729 1749 1675 1770 3421 1494 1770 3421 1461

Flt Permitted 0.69 1.00 0.73 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1280 1729 1352 1675 1770 3421 1494 1770 3421 1461

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 50 27 8 34 28 41 12 1601 29 34 1050 18

RTOR Reduction (vph) 0 7 0 0 38 0 0 0 3 0 0 3

Lane Group Flow (vph) 50 28 0 34 31 0 12 1601 26 34 1050 15

Confl. Peds. (#/hr) 7 8 8 7 15 9 9 15

Turn Type Perm Perm Prot Perm Prot Perm

Protected Phases 4 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 8.8 8.8 8.8 8.8 2.4 112.0 112.0 4.2 113.8 113.8

Effective Green, g (s) 8.8 8.8 8.8 8.8 2.4 112.0 112.0 4.2 113.8 113.8

Actuated g/C Ratio 0.06 0.06 0.06 0.06 0.02 0.80 0.80 0.03 0.81 0.81

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 4.0 4.0 2.0 4.0 4.0

Lane Grp Cap (vph) 80 109 85 105 30 2737 1195 53 2781 1188

v/s Ratio Prot 0.02 0.02 0.01 c0.47 c0.02 0.31

v/s Ratio Perm c0.04 0.03 0.02 0.01

v/c Ratio 0.62 0.25 0.40 0.29 0.40 0.58 0.02 0.64 0.38 0.01

Uniform Delay, d1 64.0 62.5 63.1 62.6 68.1 5.3 2.8 67.2 3.5 2.5

Progression Factor 1.00 1.00 1.00 1.00 1.05 0.13 0.03 1.00 1.00 1.00

Incremental Delay, d2 10.5 0.4 1.1 0.6 1.4 0.4 0.0 18.1 0.4 0.0

Delay (s) 74.4 62.9 64.2 63.2 73.0 1.1 0.1 85.3 3.9 2.5

Level of Service E E E E E A A F A A

Approach Delay (s) 69.7 63.5 1.6 6.4

Approach LOS E E A A

Intersection Summary

HCM Average Control Delay 7.6 HCM Level of Service A

HCM Volume to Capacity ratio 0.59

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 61.4% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

57: N 185th St & Meridian Ave N 3/29/2016
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 81 402 81 71 350 111 151 413 108 113 184 60

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 10 10 11 10 10 11 12 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 0.99 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.96 1.00 0.97 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1711 1652 1711 1651 1700 1788 1711 1767

Flt Permitted 0.27 1.00 0.25 1.00 0.44 1.00 0.09 1.00

Satd. Flow (perm) 486 1652 445 1651 783 1788 164 1767

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 88 437 88 77 380 121 164 449 117 123 200 65

RTOR Reduction (vph) 0 5 0 0 7 0 0 7 0 0 9 0

Lane Group Flow (vph) 88 520 0 77 494 0 164 559 0 123 256 0

Confl. Peds. (#/hr) 10 8 8 10 8 7 7 8

Confl. Bikes (#/hr) 2 2 5

Bus Blockages (#/hr) 0 4 0 0 0 0 0 0 0 0 0 0

Turn Type pm+pt pm+pt pm+pt pm+pt

Protected Phases 5 2 1 6 7 4 3 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 64.5 59.5 64.5 59.5 56.7 46.9 54.3 45.7

Effective Green, g (s) 64.5 59.5 64.5 59.5 56.7 46.9 54.3 45.7

Actuated g/C Ratio 0.46 0.42 0.46 0.42 0.41 0.33 0.39 0.33

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 268 702 250 702 381 599 159 577

v/s Ratio Prot c0.01 c0.31 0.01 0.30 0.03 c0.31 c0.05 0.15

v/s Ratio Perm 0.14 0.13 0.14 0.25

v/c Ratio 0.33 0.74 0.31 0.70 0.43 0.93 0.77 0.44

Uniform Delay, d1 24.2 33.8 24.4 33.0 28.1 45.0 33.9 37.1

Progression Factor 0.64 0.77 1.00 1.00 1.06 0.97 1.00 1.00

Incremental Delay, d2 0.3 6.8 0.3 5.8 0.2 13.5 18.9 0.2

Delay (s) 15.8 32.7 24.7 38.8 29.9 57.3 52.8 37.3

Level of Service B C C D C E D D

Approach Delay (s) 30.3 36.9 51.2 42.2

Approach LOS C D D D

Intersection Summary

HCM Average Control Delay 40.6 HCM Level of Service D

HCM Volume to Capacity ratio 0.77

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 81.8% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 0 0 0 110 1 114 0 327 223 58 225 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 0 0 120 1 124 0 355 242 63 245 0

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 0 245 598 308

Volume Left (vph) 0 120 0 63

Volume Right (vph) 0 124 242 0

Hadj (s) 0.00 -0.17 -0.21 0.07

Departure Headway (s) 6.9 6.0 5.0 5.6

Degree Utilization, x 0.00 0.40 0.82 0.48

Capacity (veh/h) 459 559 712 613

Control Delay (s) 9.9 13.0 26.6 13.6

Approach Delay (s) 0.0 13.0 26.6 13.6

Approach LOS A B D B

Intersection Summary

Delay 20.2

HCM Level of Service C

Intersection Capacity Utilization 69.3% ICU Level of Service C

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 46 31 0 3 28 61 1 3 4 68 11 19

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 50 34 0 3 30 66 1 3 4 74 12 21

Pedestrians 1 4 3 1

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 0 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1279

pX, platoon unblocked

vC, conflicting volume 98 37 234 241 41 215 208 66

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 98 37 234 241 41 215 208 66

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 97 100 100 99 100 90 98 98

cM capacity (veh/h) 1494 1570 673 635 1024 711 662 997

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 84 100 9 107

Volume Left 50 3 1 74

Volume Right 0 66 4 21

cSH 1494 1570 791 746

Volume to Capacity 0.03 0.00 0.01 0.14

Queue Length 95th (ft) 3 0 1 12

Control Delay (s) 4.6 0.3 9.6 10.6

Lane LOS A A A B

Approach Delay (s) 4.6 0.3 9.6 10.6

Approach LOS A B

Intersection Summary

Average Delay 5.4

Intersection Capacity Utilization 30.0% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBU NBL NBT NBR SBU SBL

Lane Configurations

Volume (vph) 24 5 59 25 14 20 26 35 1833 38 2 9

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 12 12 12 12 12

Total Lost time (s) 4.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 0.98 1.00 0.99 1.00 1.00 0.94 1.00

Flpb, ped/bikes 0.99 1.00 0.99 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.86 1.00 0.91 1.00 1.00 0.85 1.00

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Satd. Flow (prot) 1583 1364 1581 1458 1593 3185 1335 1593

Flt Permitted 0.73 1.00 0.69 1.00 0.95 1.00 1.00 0.95

Satd. Flow (perm) 1221 1364 1148 1458 1593 3185 1335 1593

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 26 5 64 27 15 22 28 38 1992 41 2 10

RTOR Reduction (vph) 0 61 0 0 21 0 0 0 0 7 0 0

Lane Group Flow (vph) 26 8 0 27 16 0 0 66 1992 34 0 12

Confl. Peds. (#/hr) 6 8 8 6 12 10 10

Turn Type pm+pt pm+pt Prot Prot Perm Prot Prot

Protected Phases 7 4 3 8 5 5 2 1 1

Permitted Phases 4 8 2

Actuated Green, G (s) 8.2 5.8 8.2 5.8 8.7 110.4 110.4 2.4

Effective Green, g (s) 8.2 5.8 8.2 5.8 8.7 110.4 110.4 2.4

Actuated g/C Ratio 0.06 0.04 0.06 0.04 0.06 0.79 0.79 0.02

Clearance Time (s) 4.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 2.0 3.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 78 57 75 60 99 2512 1053 27

v/s Ratio Prot 0.01 0.01 c0.01 0.01 c0.04 c0.63 0.01

v/s Ratio Perm 0.01 c0.01 0.03

v/c Ratio 0.33 0.13 0.36 0.27 0.67 0.79 0.03 0.44

Uniform Delay, d1 63.1 64.7 63.1 65.0 64.2 8.4 3.2 68.1

Progression Factor 1.00 1.00 1.00 1.00 0.99 0.69 1.14 1.40

Incremental Delay, d2 2.5 0.4 2.9 0.9 5.5 1.2 0.0 3.2

Delay (s) 65.6 65.1 66.1 65.9 69.3 6.9 3.7 98.9

Level of Service E E E E E A A F

Approach Delay (s) 65.2 66.0 8.8

Approach LOS E E A

Intersection Summary

HCM Average Control Delay 11.1 HCM Level of Service B

HCM Volume to Capacity ratio 0.77

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 76.4% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBT SBR

Lane Configurations

Volume (vph) 1272 21

Ideal Flow (vphpl) 1900 1900

Lane Width 12 12

Total Lost time (s) 5.0 5.0

Lane Util. Factor 0.95 1.00

Frpb, ped/bikes 1.00 0.93

Flpb, ped/bikes 1.00 1.00

Frt 1.00 0.85

Flt Protected 1.00 1.00

Satd. Flow (prot) 3185 1318

Flt Permitted 1.00 1.00

Satd. Flow (perm) 3185 1318

Peak-hour factor, PHF 0.92 0.92

Adj. Flow (vph) 1383 23

RTOR Reduction (vph) 0 6

Lane Group Flow (vph) 1383 17

Confl. Peds. (#/hr) 12

Turn Type Perm

Protected Phases 6

Permitted Phases 6

Actuated Green, G (s) 104.1 104.1

Effective Green, g (s) 104.1 104.1

Actuated g/C Ratio 0.74 0.74

Clearance Time (s) 5.0 5.0

Vehicle Extension (s) 2.0 2.0

Lane Grp Cap (vph) 2368 980

v/s Ratio Prot 0.43

v/s Ratio Perm 0.01

v/c Ratio 0.58 0.02

Uniform Delay, d1 8.1 4.7

Progression Factor 0.86 0.30

Incremental Delay, d2 0.8 0.0

Delay (s) 7.8 1.4

Level of Service A A

Approach Delay (s) 8.5

Approach LOS A

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 39 565 21 28 489 14 78 74 63 56 26 66

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 10 11 11 12 10 10 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 1.00 1.00 0.93 1.00 0.89

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1761 3371 1697 3404 1652 1602 1770 1637

Flt Permitted 0.45 1.00 0.41 1.00 0.69 1.00 0.63 1.00

Satd. Flow (perm) 830 3371 732 3404 1204 1602 1175 1637

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 42 614 23 30 532 15 85 80 68 61 28 72

RTOR Reduction (vph) 0 2 0 0 1 0 0 59 0 0 63 0

Lane Group Flow (vph) 42 635 0 30 546 0 85 89 0 61 37 0

Confl. Peds. (#/hr) 5 9 9 5 9 9

Bus Blockages (#/hr) 0 4 0 0 0 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 6 4 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 50.8 50.8 50.8 50.8 9.2 9.2 9.2 9.2

Effective Green, g (s) 50.8 50.8 50.8 50.8 9.2 9.2 9.2 9.2

Actuated g/C Ratio 0.73 0.73 0.73 0.73 0.13 0.13 0.13 0.13

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 602 2446 531 2470 158 211 154 215

v/s Ratio Prot c0.19 0.16 0.06 0.02

v/s Ratio Perm 0.05 0.04 c0.07 0.05

v/c Ratio 0.07 0.26 0.06 0.22 0.54 0.42 0.40 0.17

Uniform Delay, d1 2.8 3.2 2.7 3.1 28.4 28.0 27.9 27.0

Progression Factor 0.98 1.03 0.73 0.80 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.2 0.3 0.2 0.2 3.5 1.4 1.7 0.4

Delay (s) 2.9 3.6 2.1 2.7 31.9 29.3 29.5 27.4

Level of Service A A A A C C C C

Approach Delay (s) 3.6 2.6 30.3 28.2

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 9.4 HCM Level of Service A

HCM Volume to Capacity ratio 0.30

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 51.3% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 10 360 14 57 405 13 80 6 98 22 0 19

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 1.00 0.97 0.99

Flpb, ped/bikes 0.97 1.00 1.00 0.99 1.00 0.99 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85 0.94

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.96 1.00 0.97

Satd. Flow (prot) 1722 1801 1531 1756 1788 1703 1541 1676

Flt Permitted 0.49 1.00 1.00 0.53 1.00 0.71 1.00 0.78

Satd. Flow (perm) 886 1801 1531 979 1788 1264 1541 1347

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 11 391 15 62 440 14 87 7 107 24 0 21

RTOR Reduction (vph) 0 0 4 0 1 0 0 0 94 0 18 0

Lane Group Flow (vph) 11 391 11 62 453 0 0 94 13 0 27 0

Confl. Peds. (#/hr) 24 6 6 24 9 3 3 9

Turn Type Perm Perm Perm Perm Perm Perm

Protected Phases 2 6 4 8

Permitted Phases 2 2 6 4 4 8

Actuated Green, G (s) 51.5 51.5 51.5 51.5 51.5 8.5 8.5 8.5

Effective Green, g (s) 51.5 51.5 51.5 51.5 51.5 8.5 8.5 8.5

Actuated g/C Ratio 0.74 0.74 0.74 0.74 0.74 0.12 0.12 0.12

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 652 1325 1126 720 1315 153 187 164

v/s Ratio Prot 0.22 c0.25

v/s Ratio Perm 0.01 0.01 0.06 c0.07 0.01 0.02

v/c Ratio 0.02 0.30 0.01 0.09 0.34 0.61 0.07 0.16

Uniform Delay, d1 2.5 3.1 2.5 2.6 3.3 29.2 27.2 27.6

Progression Factor 0.77 0.97 0.96 0.81 0.96 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.5 0.0 0.2 0.6 5.1 0.1 0.2

Delay (s) 2.0 3.5 2.4 2.3 3.7 34.3 27.3 27.7

Level of Service A A A A A C C C

Approach Delay (s) 3.4 3.6 30.6 27.7

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 9.0 HCM Level of Service A

HCM Volume to Capacity ratio 0.38

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 49.3% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 63 701 31 23 794 85 45 34 30 75 11 82

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.5 4.5

Lane Util. Factor 1.00 0.95 1.00 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 0.97 1.00 0.92

Flpb, ped/bikes 1.00 1.00 0.99 1.00 0.94 1.00 0.96 1.00

Frt 1.00 0.99 1.00 0.99 1.00 0.93 1.00 0.87

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1587 3043 1577 4323 1493 1467 1529 1299

Flt Permitted 0.27 1.00 0.34 1.00 0.56 1.00 0.71 1.00

Satd. Flow (perm) 456 3043 564 4323 875 1467 1141 1299

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 68 762 34 25 863 92 49 37 33 82 12 89

RTOR Reduction (vph) 0 1 0 0 5 0 0 28 0 0 79 0

Lane Group Flow (vph) 68 795 0 25 950 0 49 42 0 82 22 0

Confl. Peds. (#/hr) 14 23 23 14 49 24 24 49

Turn Type pm+pt pm+pt Perm Perm

Protected Phases 5 2 1 6 4 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 112.0 106.4 108.2 104.5 14.9 14.9 15.4 15.4

Effective Green, g (s) 112.0 106.4 108.2 104.5 14.9 14.9 15.4 15.4

Actuated g/C Ratio 0.80 0.76 0.77 0.75 0.11 0.11 0.11 0.11

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.5 4.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 410 2313 463 3227 93 156 126 143

v/s Ratio Prot c0.01 c0.26 0.00 0.22 0.03 0.02

v/s Ratio Perm 0.13 0.04 0.06 c0.07

v/c Ratio 0.17 0.34 0.05 0.29 0.53 0.27 0.65 0.15

Uniform Delay, d1 3.0 5.5 3.7 5.8 59.2 57.6 59.7 56.4

Progression Factor 0.95 1.55 0.69 0.37 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.2 0.3 0.0 0.2 5.3 0.9 11.4 0.5

Delay (s) 3.1 8.8 2.6 2.3 64.5 58.5 71.1 56.9

Level of Service A A A A E E E E

Approach Delay (s) 8.4 2.3 61.0 63.3

Approach LOS A A E E

Intersection Summary

HCM Average Control Delay 13.2 HCM Level of Service B

HCM Volume to Capacity ratio 0.36

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 9.5

Intersection Capacity Utilization 59.3% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 0 0 0 21 31 0

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 0 0 23 34 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 57 34 34

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 57 34 34

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 100 100

cM capacity (veh/h) 951 1040 1578

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 0 23 34

Volume Left 0 0 0

Volume Right 0 0 0

cSH 1700 1700 1700

Volume to Capacity 0.00 0.01 0.02

Queue Length 95th (ft) 0 0 0

Control Delay (s) 0.0 0.0 0.0

Lane LOS A

Approach Delay (s) 0.0 0.0 0.0

Approach LOS A

Intersection Summary

Average Delay 0.0

Intersection Capacity Utilization 6.7% ICU Level of Service A

Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 23 32 7 6 25 8

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 25 35 8 7 27 9

Pedestrians 2 5 2

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 81 15 16

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 81 15 16

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 97 97 98

cM capacity (veh/h) 900 1061 1599

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 60 14 36

Volume Left 25 0 27

Volume Right 35 7 0

cSH 987 1700 1599

Volume to Capacity 0.06 0.01 0.02

Queue Length 95th (ft) 5 0 1

Control Delay (s) 8.9 0.0 5.6

Lane LOS A A

Approach Delay (s) 8.9 0.0 5.6

Approach LOS A

Intersection Summary

Average Delay 6.7

Intersection Capacity Utilization 19.1% ICU Level of Service A

Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 16 3 5 15 16 8

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 17 3 5 16 17 9

Pedestrians 1 1 1

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 59 16 23

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 59 16 23

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 98 100 99

cM capacity (veh/h) 936 1062 1591

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 21 22 26

Volume Left 17 0 17

Volume Right 3 16 0

cSH 954 1700 1591

Volume to Capacity 0.02 0.01 0.01

Queue Length 95th (ft) 2 0 1

Control Delay (s) 8.9 0.0 4.9

Lane LOS A A

Approach Delay (s) 8.9 0.0 4.9

Approach LOS A

Intersection Summary

Average Delay 4.5

Intersection Capacity Utilization 18.3% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 37 0 20 48 11 0 3 25 7 3 1

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 40 0 22 52 12 0 3 27 8 3 1

Pedestrians 1 1 4

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 68 41 142 155 42 178 149 62

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 68 41 142 155 42 178 149 62

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 99 100 100 97 99 100 100

cM capacity (veh/h) 1528 1567 812 723 1027 747 729 999

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total 41 22 64 30 12

Volume Left 1 22 0 0 8

Volume Right 0 0 12 27 1

cSH 1528 1567 1700 983 759

Volume to Capacity 0.00 0.01 0.04 0.03 0.02

Queue Length 95th (ft) 0 1 0 2 1

Control Delay (s) 0.2 7.3 0.0 8.8 9.8

Lane LOS A A A A

Approach Delay (s) 0.2 1.9 8.8 9.8

Approach LOS A A

Intersection Summary

Average Delay 3.3

Intersection Capacity Utilization 21.6% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 3 95 1 87 166 205 2 12 73 144 21 4

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 3 103 1 95 180 223 2 13 79 157 23 4

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 55 53 185 313 95 184

Volume Left (vph) 3 0 95 0 2 157

Volume Right (vph) 0 1 0 223 79 4

Hadj (s) 0.06 0.02 0.29 -0.46 -0.46 0.19

Departure Headway (s) 6.0 5.9 5.7 5.0 5.1 5.6

Degree Utilization, x 0.09 0.09 0.29 0.43 0.13 0.29

Capacity (veh/h) 558 565 604 700 637 599

Control Delay (s) 8.4 8.3 9.9 10.5 8.9 10.8

Approach Delay (s) 8.3 10.3 8.9 10.8

Approach LOS A B A B

Intersection Summary

Delay 10.0

HCM Level of Service B

Intersection Capacity Utilization 40.5% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

5: NW 195th St & 15th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 47 Synchro 7 -  Report

David Evans and Associates, Inc. Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 18 323 0 0 443 82 0 0 0 66 0 27

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 20 351 0 0 482 89 0 0 0 72 0 29

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 483 351 660 873 176 742 917 286

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 483 351 660 873 176 742 917 286

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 98 100 100 100 100 76 100 96

cM capacity (veh/h) 1075 1204 329 282 837 299 265 710

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 195 176 241 330 0 101

Volume Left 20 0 0 0 0 72

Volume Right 0 0 0 89 0 29

cSH 1075 1700 1204 1700 1700 360

Volume to Capacity 0.02 0.10 0.00 0.19 0.00 0.28

Queue Length 95th (ft) 1 0 0 0 0 28

Control Delay (s) 1.0 0.0 0.0 0.0 0.0 18.9

Lane LOS A A C

Approach Delay (s) 0.5 0.0 0.0 18.9

Approach LOS A C

Intersection Summary

Average Delay 2.0

Intersection Capacity Utilization 34.3% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

6: N Richmond Beach Rd & 15th Drwy 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 47 Synchro 7 -  Report

David Evans and Associates, Inc. Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 2 352 34 24 487 5 47 1 29 4 0 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 383 37 26 529 5 51 1 32 4 0 1

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 193 228 291 270 84 5

Volume Left (vph) 2 0 26 0 51 4

Volume Right (vph) 0 37 0 5 32 1

Hadj (s) 0.04 -0.08 0.08 0.02 -0.07 0.07

Departure Headway (s) 5.4 5.3 5.3 5.2 5.8 6.1

Degree Utilization, x 0.29 0.33 0.43 0.39 0.13 0.01

Capacity (veh/h) 651 664 665 674 570 518

Control Delay (s) 9.4 9.7 11.0 10.3 9.7 9.2

Approach Delay (s) 9.5 10.7 9.7 9.2

Approach LOS A B A A

Intersection Summary

Delay 10.1

HCM Level of Service B

Intersection Capacity Utilization 40.2% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

7: NW 190th St & N Richmond Beach Rd 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 47 Synchro 7 -  Report

David Evans and Associates, Inc. Page 7

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 1 63 554 7 44 389

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 68 602 8 48 423

Pedestrians 2 1

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1289

pX, platoon unblocked

vC, conflicting volume 915 308 612

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 915 308 612

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 90 95

cM capacity (veh/h) 258 686 962

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2

Volume Total 70 401 208 189 282

Volume Left 1 0 0 48 0

Volume Right 68 0 8 0 0

cSH 669 1700 1700 962 1700

Volume to Capacity 0.10 0.24 0.12 0.05 0.17

Queue Length 95th (ft) 9 0 0 4 0

Control Delay (s) 11.0 0.0 0.0 2.6 0.0

Lane LOS B A

Approach Delay (s) 11.0 0.0 1.1

Approach LOS B

Intersection Summary

Average Delay 1.1

Intersection Capacity Utilization 41.9% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

8: N Richmond Beach Rd & 8th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 47 Synchro 7 -  Report

David Evans and Associates, Inc. Page 8

Movement EBL EBT EBR EBR2 WBL2 WBL WBT WBR NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 30 290 23 1 30 54 441 211 6 87 180 20

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 12 12 12 11 11 10 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.95 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1700 3486 1711 3096 1711 1771

Flt Permitted 0.38 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 684 3486 1711 3096 1711 1771

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 33 315 25 1 33 59 479 229 7 95 196 22

RTOR Reduction (vph) 0 0 0 0 0 0 31 0 0 0 3 0

Lane Group Flow (vph) 33 341 0 0 0 92 677 0 0 102 215 0

Confl. Peds. (#/hr) 4 6 2 6 2 2 2

Confl. Bikes (#/hr) 3 2

Bus Blockages (#/hr) 0 0 0 0 0 0 4 0 0 0 0 0

Turn Type Perm Prot Prot Split Split

Protected Phases 2 1 1 6 4 4 4

Permitted Phases 2

Actuated Green, G (s) 57.5 57.5 11.9 74.4 21.7 21.7

Effective Green, g (s) 57.5 57.5 11.9 74.4 21.7 21.7

Actuated g/C Ratio 0.41 0.41 0.09 0.53 0.15 0.15

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.5 2.0 2.0 2.5 2.5

Lane Grp Cap (vph) 281 1432 145 1645 265 275

v/s Ratio Prot 0.10 c0.05 c0.22 0.06 c0.12

v/s Ratio Perm 0.05

v/c Ratio 0.12 0.24 0.63 0.41 0.38 0.78

Uniform Delay, d1 25.5 26.9 61.9 19.7 53.2 56.9

Progression Factor 1.00 1.00 1.13 1.00 1.00 1.00

Incremental Delay, d2 0.9 0.4 6.0 0.7 0.7 12.9

Delay (s) 26.4 27.3 76.3 20.4 53.8 69.8

Level of Service C C E C D E

Approach Delay (s) 27.3 26.8 64.7

Approach LOS C C E

Intersection Summary

HCM Average Control Delay 40.8 HCM Level of Service D

HCM Volume to Capacity ratio 0.55

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 66.0% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

8: N Richmond Beach Rd & 8th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 47 Synchro 7 -  Report

David Evans and Associates, Inc. Page 9

Movement SBL SBT SBR SBR2 NEL2 NEL NER NER2

Lane Configurations

Volume (vph) 100 74 20 32 2 26 22 9

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 0.95

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 0.94 0.93

Flt Protected 0.95 1.00 0.98

Satd. Flow (prot) 1711 1650 1602

Flt Permitted 0.95 1.00 0.98

Satd. Flow (perm) 1711 1650 1602

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 109 80 22 35 2 28 24 10

RTOR Reduction (vph) 0 10 0 0 0 0 0 0

Lane Group Flow (vph) 109 127 0 0 0 64 0 0

Confl. Peds. (#/hr) 4 2 2 2 4 4 6

Confl. Bikes (#/hr) 3 3

Bus Blockages (#/hr) 0 2 0 0 0 0 0 0

Turn Type Split Split

Protected Phases 7 7 3 3

Permitted Phases

Actuated Green, G (s) 15.1 15.1 8.8

Effective Green, g (s) 15.1 15.1 8.8

Actuated g/C Ratio 0.11 0.11 0.06

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0

Lane Grp Cap (vph) 185 178 101

v/s Ratio Prot 0.06 c0.08 c0.04

v/s Ratio Perm

v/c Ratio 0.59 0.71 0.63

Uniform Delay, d1 59.5 60.4 64.0

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 3.1 10.7 9.2

Delay (s) 62.6 71.1 73.2

Level of Service E E E

Approach Delay (s) 67.3 73.2

Approach LOS E E

Intersection Summary



HCM Signalized Intersection Capacity Analysis

9: N Richmond Beach Rd & 3rd Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 47 Synchro 7 -  Report

David Evans and Associates, Inc. Page 10

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 37 434 24 32 773 155 12 37 27 64 31 49

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 11 11 10 10 11 10 10 10

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00

Frt 0.99 0.98 1.00 0.94 1.00 0.91

Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 3352 3285 1638 1617 1644 1559

Flt Permitted 0.84 0.92 0.70 1.00 0.71 1.00

Satd. Flow (perm) 2821 3043 1208 1617 1232 1559

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 40 472 26 35 840 168 13 40 29 70 34 53

RTOR Reduction (vph) 0 3 0 0 16 0 0 25 0 0 0 0

Lane Group Flow (vph) 0 535 0 0 1027 0 13 44 0 70 87 0

Confl. Peds. (#/hr) 8 2 2 8 7 4 4 7

Confl. Bikes (#/hr) 2

Bus Blockages (#/hr) 0 4 0 0 4 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 51.2 51.2 8.8 8.8 8.8 8.8

Effective Green, g (s) 51.2 51.2 8.8 8.8 8.8 8.8

Actuated g/C Ratio 0.73 0.73 0.13 0.13 0.13 0.13

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 2063 2226 152 203 155 196

v/s Ratio Prot 0.03 0.06

v/s Ratio Perm 0.19 c0.34 0.01 c0.06

v/c Ratio 0.26 0.46 0.09 0.22 0.45 0.44

Uniform Delay, d1 3.1 3.8 27.0 27.5 28.4 28.3

Progression Factor 1.18 0.53 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.3 0.7 0.2 0.5 2.1 1.6

Delay (s) 4.0 2.7 27.3 28.0 30.4 29.9

Level of Service A A C C C C

Approach Delay (s) 4.0 2.7 27.9 30.2

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 6.6 HCM Level of Service A

HCM Volume to Capacity ratio 0.46

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 64.6% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

10: N Richmond Beach Rd & Dayton Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 47 Synchro 7 -  Report

David Evans and Associates, Inc. Page 11

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 382 145 100 659 315 94

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 11 11 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 1.00 0.95 0.97

Frpb, ped/bikes 0.99 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.96 1.00 1.00 0.97

Flt Protected 1.00 0.95 1.00 0.96

Satd. Flow (prot) 3249 1770 3421 3340

Flt Permitted 1.00 0.95 1.00 0.96

Satd. Flow (perm) 3249 1770 3421 3340

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 415 158 109 716 342 102

RTOR Reduction (vph) 41 0 0 0 49 0

Lane Group Flow (vph) 532 0 109 716 395 0

Confl. Peds. (#/hr) 6 6

Confl. Bikes (#/hr) 1 3

Turn Type Prot

Protected Phases 2 1 6 4

Permitted Phases

Actuated Green, G (s) 34.7 7.7 47.4 12.6

Effective Green, g (s) 34.7 7.7 47.4 12.6

Actuated g/C Ratio 0.50 0.11 0.68 0.18

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1611 195 2317 601

v/s Ratio Prot 0.16 c0.06 c0.21 c0.12

v/s Ratio Perm

v/c Ratio 0.33 0.56 0.31 0.66

Uniform Delay, d1 10.6 29.5 4.6 26.7

Progression Factor 0.69 0.98 1.29 1.00

Incremental Delay, d2 0.5 1.9 0.3 2.0

Delay (s) 7.9 30.8 6.3 28.7

Level of Service A C A C

Approach Delay (s) 7.9 9.5 28.7

Approach LOS A A C

Intersection Summary

HCM Average Control Delay 13.6 HCM Level of Service B

HCM Volume to Capacity ratio 0.40

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 45.4% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

11: N Richmond Beach Rd & Fremont Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 47 Synchro 7 -  Report

David Evans and Associates, Inc. Page 12

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 44 396 49 19 498 40 216 232 41 77 102 35

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 12 11 11 11 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.99 1.00 0.98 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1711 3352 1770 3349 1711 1756 1711 1732

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1711 3352 1770 3349 1711 1756 1711 1732

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 48 430 53 21 541 43 235 252 45 84 111 38

RTOR Reduction (vph) 0 5 0 0 3 0 0 5 0 0 0 0

Lane Group Flow (vph) 48 478 0 21 581 0 235 292 0 84 149 0

Confl. Peds. (#/hr) 2 4 4 2 1 1

Confl. Bikes (#/hr) 3 1

Bus Blockages (#/hr) 0 0 0 0 4 0 0 0 0 0 0 0

Turn Type Prot Prot Split Split

Protected Phases 1 6 5 2 3 3 4 4

Permitted Phases

Actuated Green, G (s) 7.5 72.0 3.6 68.1 27.9 27.9 16.5 16.5

Effective Green, g (s) 7.5 72.0 3.6 68.1 27.9 27.9 16.5 16.5

Actuated g/C Ratio 0.05 0.51 0.03 0.49 0.20 0.20 0.12 0.12

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.0 2.5 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 92 1724 46 1629 341 350 202 204

v/s Ratio Prot c0.03 c0.14 0.01 c0.17 0.14 c0.17 0.05 c0.09

v/s Ratio Perm

v/c Ratio 0.52 0.28 0.46 0.36 0.69 0.83 0.42 0.73

Uniform Delay, d1 64.5 19.3 67.2 22.3 52.0 53.8 57.3 59.6

Progression Factor 1.06 0.75 1.10 0.91 0.70 0.71 1.00 1.00

Incremental Delay, d2 3.9 0.4 5.1 0.6 4.5 14.7 0.5 11.0

Delay (s) 72.4 14.8 78.8 20.9 41.0 52.9 57.8 70.6

Level of Service E B E C D D E E

Approach Delay (s) 20.0 22.9 47.7 66.0

Approach LOS C C D E

Intersection Summary

HCM Average Control Delay 34.3 HCM Level of Service C

HCM Volume to Capacity ratio 0.55

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 25.0

Intersection Capacity Utilization 55.4% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

12: 244th St SW & 100th Ave W 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 47 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 11 2 0 74 4 16 1 388 74 18 174 2

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 12 2 0 80 4 17 1 422 80 20 189 2

Pedestrians 2 1 1 1

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 0 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 716 737 193 697 698 464 193 503

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 716 737 193 697 698 464 193 503

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 96 99 100 77 99 97 100 98

cM capacity (veh/h) 326 339 846 348 357 597 1378 1060

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 14 102 503 211

Volume Left 12 80 1 20

Volume Right 0 17 80 2

cSH 328 375 1378 1060

Volume to Capacity 0.04 0.27 0.00 0.02

Queue Length 95th (ft) 3 27 0 1

Control Delay (s) 16.5 18.2 0.0 0.9

Lane LOS C C A A

Approach Delay (s) 16.5 18.2 0.0 0.9

Approach LOS C C

Intersection Summary

Average Delay 2.8

Intersection Capacity Utilization 37.6% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

13: 244th St SW & Firdale Ave 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 47 Synchro 7 -  Report

David Evans and Associates, Inc. Page 14

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 5 64 106 460 345 7

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 5 70 115 500 375 8

Pedestrians 2 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1113 381 385

vC1, stage 1 conf vol 381

vC2, stage 2 conf vol 732

vCu, unblocked vol 1113 381 385

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s) 5.4

tF (s) 3.5 3.3 2.2

p0 queue free % 99 90 90

cM capacity (veh/h) 391 665 1172

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 75 615 383

Volume Left 5 115 0

Volume Right 70 0 8

cSH 633 1172 1700

Volume to Capacity 0.12 0.10 0.23

Queue Length 95th (ft) 10 8 0

Control Delay (s) 11.5 2.5 0.0

Lane LOS B A

Approach Delay (s) 11.5 2.5 0.0

Approach LOS B

Intersection Summary

Average Delay 2.2

Intersection Capacity Utilization 62.9% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

14: 244th St SW & 3rd Ave NW 3/29/2016
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 2 334 71 55 381 37 163 17 34 15 3 6

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 363 77 60 414 40 177 18 37 16 3 7

Pedestrians 1 1 2

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 456 441 949 983 404 970 1001 436

vC1, stage 1 conf vol 407 407 556 556

vC2, stage 2 conf vol 542 576 415 446

vCu, unblocked vol 456 441 949 983 404 970 1001 436

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s) 6.1 5.5 6.1 5.5

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 95 58 96 94 96 99 99

cM capacity (veh/h) 1103 1118 421 413 646 387 398 619

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 2 440 60 454 233 26

Volume Left 2 0 60 0 177 16

Volume Right 0 77 0 40 37 7

cSH 1103 1700 1118 1700 445 429

Volume to Capacity 0.00 0.26 0.05 0.27 0.52 0.06

Queue Length 95th (ft) 0 0 4 0 74 5

Control Delay (s) 8.3 0.0 8.4 0.0 21.6 13.9

Lane LOS A A C B

Approach Delay (s) 0.0 1.0 21.6 13.9

Approach LOS C B

Intersection Summary

Average Delay 4.9

Intersection Capacity Utilization 51.0% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

15: 244th St SW & Fremont Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 47 Synchro 7 -  Report

David Evans and Associates, Inc. Page 16

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 370 49 128 489 119 316

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 402 53 139 532 129 343

Pedestrians 2 6

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 1

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 1257

pX, platoon unblocked 0.86

vC, conflicting volume 461 1247 435

vC1, stage 1 conf vol 435

vC2, stage 2 conf vol 812

vCu, unblocked vol 461 1206 435

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s) 5.4

tF (s) 2.2 3.5 3.3

p0 queue free % 87 61 44

cM capacity (veh/h) 1094 335 618

Direction, Lane # EB 1 WB 1 WB 2 NB 1

Volume Total 455 139 532 473

Volume Left 0 139 0 129

Volume Right 53 0 0 343

cSH 1700 1094 1700 502

Volume to Capacity 0.27 0.13 0.31 0.94

Queue Length 95th (ft) 0 11 0 290

Control Delay (s) 0.0 8.8 0.0 55.6

Lane LOS A F

Approach Delay (s) 0.0 1.8 55.6

Approach LOS F

Intersection Summary

Average Delay 17.2

Intersection Capacity Utilization 65.7% ICU Level of Service C

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

16: N 175th St & 6th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 47 Synchro 7 -  Report

David Evans and Associates, Inc. Page 17

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 8 31 53 251 79 12

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 9 34 58 273 86 13

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 331 246 195

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 331 246 195

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 99 88 98

cM capacity (veh/h) 1227 736 846

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 42 330 99

Volume Left 9 0 86

Volume Right 0 273 13

cSH 1227 1700 749

Volume to Capacity 0.01 0.19 0.13

Queue Length 95th (ft) 1 0 11

Control Delay (s) 1.7 0.0 10.5

Lane LOS A B

Approach Delay (s) 1.7 0.0 10.5

Approach LOS B

Intersection Summary

Average Delay 2.4

Intersection Capacity Utilization 30.1% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

17: St Luke Pl N & Dayton Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 47 Synchro 7 -  Report

David Evans and Associates, Inc. Page 18

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 27 37 89 344 199 20

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 29 40 97 374 216 22

Pedestrians 4

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 799 227 216

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 799 227 216

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 91 95 93

cM capacity (veh/h) 328 812 1353

Direction, Lane # EB 1 EB 2 NB 1 SB 1

Volume Total 29 40 471 238

Volume Left 29 0 97 0

Volume Right 0 40 0 22

cSH 328 812 1353 1700

Volume to Capacity 0.09 0.05 0.07 0.14

Queue Length 95th (ft) 7 4 6 0

Control Delay (s) 17.0 9.7 2.2 0.0

Lane LOS C A A

Approach Delay (s) 12.8 2.2 0.0

Approach LOS B

Intersection Summary

Average Delay 2.5

Intersection Capacity Utilization 48.0% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

18: N 175th St & Fremont Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 47 Synchro 7 -  Report

David Evans and Associates, Inc. Page 19

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 1 0 159 2 215 0 263 142 55 130 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 11 12 12 12 12 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 0.98 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 0.85 1.00

Flt Protected 1.00 0.95 1.00 1.00 1.00 0.99

Satd. Flow (prot) 1863 1707 1544 1863 1549 1831

Flt Permitted 1.00 0.76 1.00 1.00 1.00 0.60

Satd. Flow (perm) 1863 1361 1544 1863 1549 1114

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 1 0 173 2 234 0 286 154 60 141 1

RTOR Reduction (vph) 0 0 0 0 86 0 0 0 119 0 0 0

Lane Group Flow (vph) 0 1 0 173 150 0 0 286 35 0 202 0

Confl. Peds. (#/hr) 3 1 1 3 6 7 7 6

Confl. Bikes (#/hr) 1 1

Turn Type Perm Perm Perm Perm Perm

Protected Phases 2 2 5 5

Permitted Phases 2 2 5 5 5

Actuated Green, G (s) 44.3 44.3 44.3 15.7 15.7 15.7

Effective Green, g (s) 44.3 44.3 44.3 15.7 15.7 15.7

Actuated g/C Ratio 0.63 0.63 0.63 0.22 0.22 0.22

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1179 861 977 418 347 250

v/s Ratio Prot 0.00 0.10 0.15

v/s Ratio Perm c0.13 0.02 c0.18

v/c Ratio 0.00 0.20 0.15 0.68 0.10 0.81

Uniform Delay, d1 4.7 5.4 5.2 24.9 21.5 25.7

Progression Factor 1.00 0.54 2.16 1.00 1.00 0.94

Incremental Delay, d2 0.0 0.5 0.3 3.7 0.0 15.7

Delay (s) 4.7 3.4 11.6 28.6 21.6 39.9

Level of Service A A B C C D

Approach Delay (s) 4.7 8.1 26.1 39.9

Approach LOS A A C D

Intersection Summary

HCM Average Control Delay 21.8 HCM Level of Service C

HCM Volume to Capacity ratio 0.36

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 52.4% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

19: N 175th St & Meridian Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 47 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 66 712 58 153 805 314 69 329 229 159 202 28

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 11 12 11 12 11 10 11 12 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 0.91 0.91

Frpb, ped/bikes 1.00 1.00 1.00 0.98 1.00 1.00 0.96 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.96 1.00 1.00 0.85 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 0.99

Satd. Flow (prot) 1770 3373 1770 3199 1711 1739 1473 1610 3198

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 0.99

Satd. Flow (perm) 1770 3373 1770 3199 1711 1739 1473 1610 3198

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 72 774 63 166 875 341 75 358 249 173 220 30

RTOR Reduction (vph) 0 4 0 0 26 0 0 0 165 0 6 0

Lane Group Flow (vph) 72 833 0 166 1190 0 75 358 84 138 279 0

Confl. Peds. (#/hr) 21 14 14 21 6 13 13 6

Turn Type Prot Prot Split Perm Split

Protected Phases 5 2 1 6 4 4 3 3

Permitted Phases 4

Actuated Green, G (s) 8.0 56.0 15.6 63.6 31.4 31.4 31.4 17.0 17.0

Effective Green, g (s) 8.0 56.0 15.6 63.6 31.4 31.4 31.4 17.0 17.0

Actuated g/C Ratio 0.06 0.40 0.11 0.45 0.22 0.22 0.22 0.12 0.12

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 101 1349 197 1453 384 390 330 196 388

v/s Ratio Prot 0.04 c0.25 0.09 c0.37 0.04 c0.21 0.09 c0.09

v/s Ratio Perm 0.06

v/c Ratio 0.71 0.62 0.84 0.82 0.20 0.92 0.25 0.70 0.72

Uniform Delay, d1 64.9 33.5 61.0 33.2 44.1 53.0 44.7 59.1 59.2

Progression Factor 0.86 0.80 1.19 0.35 1.00 1.00 1.00 1.05 1.06

Incremental Delay, d2 17.3 2.1 3.0 0.5 0.1 25.6 0.1 8.4 4.9

Delay (s) 72.9 28.8 75.3 12.1 44.1 78.6 44.8 70.5 67.8

Level of Service E C E B D E D E E

Approach Delay (s) 32.3 19.7 62.5 68.7

Approach LOS C B E E

Intersection Summary

HCM Average Control Delay 37.7 HCM Level of Service D

HCM Volume to Capacity ratio 0.80

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 80.6% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

20: Carlyle Hall Rd & Dayton Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 47 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 57 30 18 14 29 11 26 462 6 7 245 21

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 62 33 20 15 32 12 28 502 7 8 266 23

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 114 59 537 297

Volume Left (vph) 62 15 28 8

Volume Right (vph) 20 12 7 23

Hadj (s) 0.04 -0.04 0.04 -0.01

Departure Headway (s) 6.1 6.2 4.9 5.2

Degree Utilization, x 0.19 0.10 0.73 0.43

Capacity (veh/h) 522 502 715 664

Control Delay (s) 10.6 9.9 20.1 11.9

Approach Delay (s) 10.6 9.9 20.1 11.9

Approach LOS B A C B

Intersection Summary

Delay 16.0

HCM Level of Service C

Intersection Capacity Utilization 54.9% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

21: N Innis Arden Wy & Greenwood Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 47 Synchro 7 -  Report

David Evans and Associates, Inc. Page 22

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 36 208 279 279 96 24

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 39 226 303 303 104 26

Pedestrians 1 12

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1040 118 131

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1040 118 131

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 80 76 79

cM capacity (veh/h) 200 933 1453

Direction, Lane # EB 1 EB 2 NB 1 SB 1

Volume Total 39 226 607 130

Volume Left 39 0 303 0

Volume Right 0 226 0 26

cSH 200 933 1453 1700

Volume to Capacity 0.20 0.24 0.21 0.08

Queue Length 95th (ft) 18 24 20 0

Control Delay (s) 27.4 10.1 5.1 0.0

Lane LOS D B A

Approach Delay (s) 12.6 5.1 0.0

Approach LOS B

Intersection Summary

Average Delay 6.4

Intersection Capacity Utilization 46.8% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 25 36 3 21 38 171 8 362 31 156 145 17

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 27 39 3 23 41 186 9 393 34 170 158 18

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 70 64 186 436 346

Volume Left (vph) 27 23 0 9 170

Volume Right (vph) 3 0 186 34 18

Hadj (s) 0.08 0.21 -0.67 -0.01 0.10

Departure Headway (s) 6.9 7.0 6.1 5.5 5.7

Degree Utilization, x 0.13 0.12 0.32 0.66 0.55

Capacity (veh/h) 429 465 532 632 602

Control Delay (s) 10.9 9.8 10.7 18.4 15.4

Approach Delay (s) 10.9 10.5 18.4 15.4

Approach LOS B B C C

Intersection Summary

Delay 15.2

HCM Level of Service C

Intersection Capacity Utilization 59.3% ICU Level of Service B

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 19 165 2 23 146 63 9 450 54 54 232 15

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 11 11 11 12 11 11 12 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.98 1.00 1.00

Flpb, ped/bikes 0.99 1.00 0.97 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.96 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1755 1858 1653 1703 1767 1801 1507 1768 1782

Flt Permitted 0.47 1.00 0.58 1.00 0.59 1.00 1.00 0.45 1.00

Satd. Flow (perm) 867 1858 1006 1703 1105 1801 1507 831 1782

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 21 179 2 25 159 68 10 489 59 59 252 16

RTOR Reduction (vph) 0 1 0 0 25 0 0 0 20 0 3 0

Lane Group Flow (vph) 21 180 0 25 202 0 10 489 39 59 265 0

Confl. Peds. (#/hr) 6 22 22 6 1 2 2 1

Confl. Bikes (#/hr) 2 2

Turn Type Perm Perm Perm Perm Perm

Protected Phases 4 4 2 2

Permitted Phases 4 4 2 2 2

Actuated Green, G (s) 13.3 13.3 13.3 13.3 46.7 46.7 46.7 46.7 46.7

Effective Green, g (s) 13.3 13.3 13.3 13.3 46.7 46.7 46.7 46.7 46.7

Actuated g/C Ratio 0.19 0.19 0.19 0.19 0.67 0.67 0.67 0.67 0.67

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 165 353 191 324 737 1202 1005 554 1189

v/s Ratio Prot 0.10 c0.12 c0.27 0.15

v/s Ratio Perm 0.02 0.02 0.01 0.03 0.07

v/c Ratio 0.13 0.51 0.13 0.62 0.01 0.41 0.04 0.11 0.22

Uniform Delay, d1 23.5 25.4 23.5 26.0 3.9 5.3 4.0 4.2 4.6

Progression Factor 1.00 1.00 1.15 1.30 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.5 0.1 2.5 0.0 1.0 0.1 0.4 0.4

Delay (s) 23.7 25.9 27.3 36.2 3.9 6.3 4.1 4.6 5.0

Level of Service C C C D A A A A A

Approach Delay (s) 25.7 35.3 6.1 4.9

Approach LOS C D A A

Intersection Summary

HCM Average Control Delay 14.3 HCM Level of Service B

HCM Volume to Capacity ratio 0.46

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 59.5% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 1 238 35 157 185 36 41 17 668 25 306 71

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00 1.00 0.95 0.95 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.86 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 1676 1400 1513 1586 1393 1589 1365 1354 1593 3185 1392

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.53 1.00 1.00 0.43 1.00 1.00

Satd. Flow (perm) 1593 1676 1400 1513 1586 1393 895 1365 1354 725 3185 1392

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 1 259 38 171 201 39 45 18 726 27 333 77

RTOR Reduction (vph) 0 0 14 0 0 0 0 168 175 0 0 36

Lane Group Flow (vph) 1 259 24 154 218 39 45 206 195 27 333 41

Confl. Peds. (#/hr) 5 3 3 5 1 1

Turn Type Split Perm Split Free Perm Prot Perm Perm

Protected Phases 8 8 7 7 2 2 6

Permitted Phases 8 Free 2 6 6

Actuated Green, G (s) 27.5 27.5 27.5 23.7 23.7 140.0 73.8 73.8 73.8 73.8 73.8 73.8

Effective Green, g (s) 27.5 27.5 27.5 23.7 23.7 140.0 73.8 73.8 73.8 73.8 73.8 73.8

Actuated g/C Ratio 0.20 0.20 0.20 0.17 0.17 1.00 0.53 0.53 0.53 0.53 0.53 0.53

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.5 3.5 3.5 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 313 329 275 256 268 1393 472 720 714 382 1679 734

v/s Ratio Prot 0.00 c0.15 0.10 c0.14 c0.15 0.14 0.10

v/s Ratio Perm 0.02 0.03 0.05 0.04 0.03

v/c Ratio 0.00 0.79 0.09 0.60 0.81 0.03 0.10 0.29 0.27 0.07 0.20 0.06

Uniform Delay, d1 45.2 53.5 46.0 53.8 56.0 0.0 16.5 18.4 18.3 16.3 17.5 16.1

Progression Factor 1.00 1.00 1.00 0.38 0.39 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 12.1 0.2 2.4 14.6 0.0 0.4 1.0 0.9 0.4 0.3 0.1

Delay (s) 45.2 65.5 46.1 22.8 36.5 0.0 16.9 19.4 19.2 16.6 17.7 16.3

Level of Service D E D C D A B B B B B B

Approach Delay (s) 63.0 27.9 19.2 17.4

Approach LOS E C B B

Intersection Summary

HCM Average Control Delay 27.4 HCM Level of Service C

HCM Volume to Capacity ratio 0.50

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 64.2% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 363 130 5 235 100 92 6 992 205 133 625 206

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.98 1.00 0.99 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.97 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1769 1850 1743 1863 1556 1769 3423 1770 3383

Flt Permitted 0.36 1.00 0.66 1.00 1.00 0.28 1.00 0.09 1.00

Satd. Flow (perm) 663 1850 1218 1863 1556 529 3423 160 3383

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 395 141 5 255 109 100 7 1078 223 145 679 224

RTOR Reduction (vph) 0 1 0 0 0 91 0 11 0 0 20 0

Lane Group Flow (vph) 395 145 0 255 109 9 7 1290 0 145 883 0

Confl. Peds. (#/hr) 1 11 11 1 2 12 12 2

Confl. Bikes (#/hr) 2 1 1

Turn Type pm+pt pm+pt Perm pm+pt pm+pt

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 8 2 6

Actuated Green, G (s) 47.4 23.6 32.8 13.0 13.0 69.9 69.1 84.6 79.8

Effective Green, g (s) 47.4 23.6 32.8 13.0 13.0 69.9 69.1 84.6 79.8

Actuated g/C Ratio 0.34 0.17 0.23 0.09 0.09 0.50 0.49 0.60 0.57

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 465 312 360 173 144 271 1689 229 1928

v/s Ratio Prot c0.18 0.08 0.10 0.06 0.00 c0.38 c0.05 0.26

v/s Ratio Perm c0.10 0.07 0.01 0.01 0.33

v/c Ratio 0.85 0.47 0.71 0.63 0.06 0.03 0.76 0.63 0.46

Uniform Delay, d1 39.8 52.5 48.1 61.2 58.0 17.8 28.8 22.6 17.5

Progression Factor 1.00 1.00 0.21 0.54 1.65 1.00 1.00 1.00 1.00

Incremental Delay, d2 13.5 1.1 4.7 5.5 0.1 0.0 3.3 5.6 0.8

Delay (s) 53.3 53.6 15.0 38.7 96.0 17.8 32.2 28.2 18.3

Level of Service D D B D F B C C B

Approach Delay (s) 53.4 38.0 32.1 19.7

Approach LOS D D C B

Intersection Summary

HCM Average Control Delay 32.5 HCM Level of Service C

HCM Volume to Capacity ratio 0.78

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 80.5% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

26: NE 145th St & 5th Ave NE 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 47 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 363 823 112 5 775 303 338 499 500 26 40 90

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.1 5.5 5.5 5.5 5.1 5.1 5.5 5.1 5.1 5.5

Lane Util. Factor 1.00 0.95 1.00 0.95 0.91 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.96 0.99 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 0.96 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 1.00 0.95 0.99 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3539 1520 3371 1610 3370 1583 1770 1863 1583

Flt Permitted 0.08 1.00 1.00 0.95 0.95 0.99 1.00 0.95 1.00 1.00

Satd. Flow (perm) 142 3539 1520 3207 1610 3370 1583 1770 1863 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 395 895 122 5 842 329 367 542 543 28 43 98

RTOR Reduction (vph) 0 0 33 0 30 0 0 0 195 0 0 58

Lane Group Flow (vph) 395 895 89 0 1146 0 294 615 348 28 43 40

Confl. Peds. (#/hr) 6 8 8 6

Confl. Bikes (#/hr) 1

Turn Type pm+pt Perm Perm Split custom Split custom

Protected Phases 5 2 6 4 4 3 3

Permitted Phases 2 2 6 2 6

Actuated Green, G (s) 84.3 84.3 84.3 53.9 27.8 27.8 84.3 3.7 3.7 53.9

Effective Green, g (s) 84.3 84.3 84.3 53.9 27.8 27.8 84.3 3.7 3.7 53.9

Actuated g/C Ratio 0.64 0.64 0.64 0.41 0.21 0.21 0.64 0.03 0.03 0.41

Clearance Time (s) 5.1 5.5 5.5 5.5 5.1 5.1 5.5 5.1 5.1 5.5

Vehicle Extension (s) 3.0 3.5 3.5 3.5 3.0 3.0 3.5 3.0 3.0 3.5

Lane Grp Cap (vph) 404 2269 974 1315 340 712 1015 50 52 649

v/s Ratio Prot c0.19 0.25 c0.18 0.18 0.02 c0.02

v/s Ratio Perm c0.44 0.06 0.36 0.22 0.03

v/c Ratio 0.98 0.39 0.09 0.87 0.86 0.86 0.34 0.56 0.83 0.06

Uniform Delay, d1 41.6 11.3 9.0 35.6 50.0 50.0 10.9 63.1 63.6 23.5

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 38.5 0.1 0.0 6.7 19.8 10.6 0.2 13.6 64.4 0.0

Delay (s) 80.1 11.5 9.0 42.4 69.8 60.6 11.1 76.6 128.0 23.5

Level of Service F B A D E E B E F C

Approach Delay (s) 30.5 42.4 44.0 58.9

Approach LOS C D D E

Intersection Summary

HCM Average Control Delay 39.6 HCM Level of Service D

HCM Volume to Capacity ratio 0.92

Actuated Cycle Length (s) 131.5 Sum of lost time (s) 15.3

Intersection Capacity Utilization 89.2% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

27: 238th St SW & Timber Ln 3/29/2016
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Sign Control Stop Stop Stop

Volume (vph) 3 40 57 43 30 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 3 43 62 47 33 1

Direction, Lane # EB 1 NB 1 SB 1

Volume Total (vph) 47 109 34

Volume Left (vph) 3 62 0

Volume Right (vph) 43 0 1

Hadj (s) -0.51 0.15 0.01

Departure Headway (s) 3.7 4.2 4.1

Degree Utilization, x 0.05 0.13 0.04

Capacity (veh/h) 932 842 857

Control Delay (s) 6.9 7.8 7.3

Approach Delay (s) 6.9 7.8 7.3

Approach LOS A A A

Intersection Summary

Delay 7.5

HCM Level of Service A

Intersection Capacity Utilization 22.1% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

28: 238th St SW & 114th Ave W 3/29/2016
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David Evans and Associates, Inc. Page 29

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 4 2 0 1 5 49 0 24 0 47 37 10

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 4 2 0 1 5 53 0 26 0 51 40 11

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 7 60 26 102

Volume Left (vph) 4 1 0 51

Volume Right (vph) 0 53 0 11

Hadj (s) 0.17 -0.50 0.03 0.07

Departure Headway (s) 4.4 3.7 4.2 4.1

Degree Utilization, x 0.01 0.06 0.03 0.12

Capacity (veh/h) 787 940 836 854

Control Delay (s) 7.4 6.9 7.3 7.7

Approach Delay (s) 7.4 6.9 7.3 7.7

Approach LOS A A A A

Intersection Summary

Delay 7.4

HCM Level of Service A

Intersection Capacity Utilization 23.5% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

29: S Dogwood Ln & Woodway Park Rd 3/29/2016
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 0 1 8 0 41 0 93 10 26 58 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 0 1 9 0 45 0 101 11 28 63 0

Pedestrians 1 1

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 272 232 64 228 226 108 63 112

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 272 232 64 228 226 108 63 112

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 100 100 99 100 95 100 98

cM capacity (veh/h) 639 656 999 715 660 946 1540 1478

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 2 53 112 91

Volume Left 1 9 0 28

Volume Right 1 45 11 0

cSH 779 898 1540 1478

Volume to Capacity 0.00 0.06 0.00 0.02

Queue Length 95th (ft) 0 5 0 1

Control Delay (s) 9.6 9.3 0.0 2.4

Lane LOS A A A

Approach Delay (s) 9.6 9.3 0.0 2.4

Approach LOS A A

Intersection Summary

Average Delay 2.8

Intersection Capacity Utilization 21.5% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 326 15 7 19 4 14 58 427 17 14 297 160

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 5.0 5.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 0.99 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.95 1.00 0.99 1.00 0.95

Flt Protected 0.96 0.97 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1769 1714 1756 3515 1770 3326

Flt Permitted 0.73 0.79 0.47 1.00 0.95 1.00

Satd. Flow (perm) 1353 1395 869 3515 1770 3326

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 354 16 8 21 4 15 63 464 18 15 323 174

RTOR Reduction (vph) 0 1 0 0 10 0 0 2 0 0 37 0

Lane Group Flow (vph) 0 377 0 0 30 0 63 480 0 15 460 0

Confl. Peds. (#/hr) 1 3 3 1 3 2 2 3

Confl. Bikes (#/hr) 1

Turn Type Perm Perm Perm Prot

Protected Phases 8 8 6 5 5 6

Permitted Phases 8 8 6

Actuated Green, G (s) 49.5 49.5 64.2 64.2 13.3 81.5

Effective Green, g (s) 49.5 49.5 64.2 64.2 13.3 81.5

Actuated g/C Ratio 0.35 0.35 0.46 0.46 0.10 0.58

Clearance Time (s) 4.0 4.0 5.0 5.0 4.0

Vehicle Extension (s) 3.5 3.5 2.5 2.5 2.0

Lane Grp Cap (vph) 478 493 398 1612 168 1936

v/s Ratio Prot c0.14 0.01 c0.14

v/s Ratio Perm c0.28 0.02 0.07

v/c Ratio 0.79 0.06 0.16 0.30 0.09 0.24

Uniform Delay, d1 40.6 29.9 22.1 23.8 57.8 14.2

Progression Factor 1.00 1.00 0.70 0.69 1.69 0.15

Incremental Delay, d2 8.7 0.1 0.8 0.5 0.1 0.0

Delay (s) 49.3 30.0 16.3 16.9 98.0 2.2

Level of Service D C B B F A

Approach Delay (s) 49.3 30.0 16.9 5.0

Approach LOS D C B A

Intersection Summary

HCM Average Control Delay 21.4 HCM Level of Service C

HCM Volume to Capacity ratio 0.49

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 13.0

Intersection Capacity Utilization 54.4% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 3 5 104 5 7 9 119 73 8 50 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 3 5 113 5 8 10 129 79 9 54 0

Pedestrians 2 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 131

pX, platoon unblocked 0.97 0.97 0.97 0.97 0.97 0.97

vC, conflicting volume 273 300 56 269 260 171 54 209

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 234 263 56 231 222 130 54 169

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 99 99 84 99 99 99 99

cM capacity (veh/h) 680 615 1008 688 648 891 1551 1367

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 9 126 218 63

Volume Left 0 113 10 9

Volume Right 5 8 79 0

cSH 813 695 1551 1367

Volume to Capacity 0.01 0.18 0.01 0.01

Queue Length 95th (ft) 1 16 0 0

Control Delay (s) 9.5 11.3 0.4 1.1

Lane LOS A B A A

Approach Delay (s) 9.5 11.3 0.4 1.1

Approach LOS A B

Intersection Summary

Average Delay 4.0

Intersection Capacity Utilization 32.1% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 15 3 7 21 18 18 14 89 12 28 88 49

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 16 3 8 23 20 20 15 97 13 30 96 53

Pedestrians 4 3 1

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 350 330 127 330 350 106 153 113

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 350 330 127 330 350 106 153 113

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 97 99 99 96 96 98 99 98

cM capacity (veh/h) 558 567 919 596 553 946 1423 1473

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 27 62 125 179

Volume Left 16 23 15 30

Volume Right 8 20 13 53

cSH 628 656 1423 1473

Volume to Capacity 0.04 0.09 0.01 0.02

Queue Length 95th (ft) 3 8 1 2

Control Delay (s) 11.0 11.1 1.0 1.4

Lane LOS B B A A

Approach Delay (s) 11.0 11.1 1.0 1.4

Approach LOS B B

Intersection Summary

Average Delay 3.5

Intersection Capacity Utilization 24.1% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 131 729 4 4 1013 98 4 1 1 44 1 134

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.6 4.6 4.6 4.6 5.5 5.5 5.5

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.99 0.98 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.97 0.95 1.00

Satd. Flow (prot) 1769 3536 1768 3484 1759 1770 1561

Flt Permitted 0.16 1.00 0.30 1.00 0.90 0.75 1.00

Satd. Flow (perm) 292 3536 551 3484 1634 1404 1561

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 142 792 4 4 1101 107 4 1 1 48 1 146

RTOR Reduction (vph) 0 0 0 0 8 0 0 1 0 0 96 0

Lane Group Flow (vph) 142 796 0 4 1200 0 0 5 0 48 51 0

Confl. Peds. (#/hr) 2 1 1 2 2 2

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 82.4 82.4 82.4 82.4 47.5 47.5 47.5

Effective Green, g (s) 82.4 82.4 82.4 82.4 47.5 47.5 47.5

Actuated g/C Ratio 0.59 0.59 0.59 0.59 0.34 0.34 0.34

Clearance Time (s) 4.6 4.6 4.6 4.6 5.5 5.5 5.5

Vehicle Extension (s) 3.5 3.5 3.5 3.5 4.0 4.0 4.0

Lane Grp Cap (vph) 172 2081 324 2051 554 476 530

v/s Ratio Prot 0.22 0.34 0.03

v/s Ratio Perm c0.49 0.01 0.00 c0.03

v/c Ratio 0.83 0.38 0.01 0.58 0.01 0.10 0.10

Uniform Delay, d1 23.0 15.3 11.9 18.1 30.7 31.6 31.6

Progression Factor 1.21 0.98 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 16.4 0.1 0.0 0.5 0.0 0.4 0.4

Delay (s) 44.4 15.1 12.0 18.5 30.7 32.1 31.9

Level of Service D B B B C C C

Approach Delay (s) 19.5 18.5 30.7 32.0

Approach LOS B B C C

Intersection Summary

HCM Average Control Delay 20.1 HCM Level of Service C

HCM Volume to Capacity ratio 0.56

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.1

Intersection Capacity Utilization 70.6% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 73 572 188 131 731 234 205 489 108 181 332 46

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.96 1.00 0.96 1.00 0.97 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 3394 1770 3392 1770 3432 1770 3466

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1770 3394 1770 3392 1770 3432 1770 3466

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 79 622 204 142 795 254 223 532 117 197 361 50

RTOR Reduction (vph) 0 45 0 0 43 0 0 27 0 0 16 0

Lane Group Flow (vph) 79 781 0 142 1006 0 223 622 0 197 395 0

Confl. Peds. (#/hr) 8 4 4 8 6 5 5 6

Turn Type Prot Prot Prot Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases

Actuated Green, G (s) 3.7 19.3 7.6 23.2 10.1 17.3 9.8 17.0

Effective Green, g (s) 3.7 19.3 7.6 23.2 10.1 17.3 9.8 17.0

Actuated g/C Ratio 0.05 0.28 0.11 0.33 0.14 0.25 0.14 0.24

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 94 936 192 1124 255 848 248 842

v/s Ratio Prot 0.04 0.23 c0.08 c0.30 c0.13 c0.18 0.11 0.11

v/s Ratio Perm

v/c Ratio 0.84 0.83 0.74 0.90 0.87 0.73 0.79 0.47

Uniform Delay, d1 32.9 23.8 30.2 22.2 29.3 24.2 29.1 22.6

Progression Factor 1.00 1.00 1.53 0.90 1.12 0.91 1.00 1.00

Incremental Delay, d2 45.8 6.5 12.8 8.7 26.5 5.6 15.9 1.9

Delay (s) 78.7 30.3 59.0 28.8 59.3 27.7 45.1 24.5

Level of Service E C E C E C D C

Approach Delay (s) 34.6 32.4 35.8 31.2

Approach LOS C C D C

Intersection Summary

HCM Average Control Delay 33.6 HCM Level of Service C

HCM Volume to Capacity ratio 0.80

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 72.4% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 0 0 791 0 0 0 0 0 651 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3

Lane Util. Factor 0.95 0.95

Frt 1.00 1.00

Flt Protected 1.00 1.00

Satd. Flow (prot) 3539 3539

Flt Permitted 1.00 1.00

Satd. Flow (perm) 3539 3539

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 0 0 0 860 0 0 0 0 0 708 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 0 0 0 860 0 0 0 0 0 708 0

Turn Type

Protected Phases 6 4

Permitted Phases

Actuated Green, G (s) 92.1 37.3

Effective Green, g (s) 92.1 37.3

Actuated g/C Ratio 0.66 0.27

Clearance Time (s) 5.3 5.3

Vehicle Extension (s) 5.0 5.0

Lane Grp Cap (vph) 2328 943

v/s Ratio Prot c0.24 c0.20

v/s Ratio Perm

v/c Ratio 0.37 0.75

Uniform Delay, d1 10.8 47.1

Progression Factor 0.86 1.00

Incremental Delay, d2 0.4 4.1

Delay (s) 9.7 51.1

Level of Service A D

Approach Delay (s) 0.0 9.7 0.0 51.1

Approach LOS A A A D

Intersection Summary

HCM Average Control Delay 28.4 HCM Level of Service C

HCM Volume to Capacity ratio 0.48

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.6

Intersection Capacity Utilization 36.9% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 0 768 0 0 647 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3

Lane Util. Factor 0.95 0.97

Frt 1.00 1.00

Flt Protected 1.00 0.95

Satd. Flow (prot) 3539 3433

Flt Permitted 1.00 0.95

Satd. Flow (perm) 3539 3433

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 835 0 0 703 0

RTOR Reduction (vph) 0 0 0 0 207 0

Lane Group Flow (vph) 0 835 0 0 496 0

Turn Type

Protected Phases 2 4

Permitted Phases

Actuated Green, G (s) 100.5 28.9

Effective Green, g (s) 100.5 28.9

Actuated g/C Ratio 0.72 0.21

Clearance Time (s) 5.3 5.3

Vehicle Extension (s) 5.0 5.0

Lane Grp Cap (vph) 2540 709

v/s Ratio Prot c0.24 c0.14

v/s Ratio Perm

v/c Ratio 0.33 0.70

Uniform Delay, d1 7.3 51.5

Progression Factor 1.46 0.05

Incremental Delay, d2 0.3 3.4

Delay (s) 11.0 5.8

Level of Service B A

Approach Delay (s) 11.0 0.0 5.8

Approach LOS B A A

Intersection Summary

HCM Average Control Delay 8.6 HCM Level of Service A

HCM Volume to Capacity ratio 0.41

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.6

Intersection Capacity Utilization 48.7% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 60 1482 71 156 1814 150 119 185 191 122 94 46

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.6 5.3 4.6 5.3 4.6 5.0 5.0 4.6 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3515 1770 3492 1770 1803 1553 1770 1863 1558

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3515 1770 3492 1770 1803 1553 1770 1863 1558

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 65 1611 77 170 1972 163 129 201 208 133 102 50

RTOR Reduction (vph) 0 3 0 0 4 0 0 0 90 0 0 42

Lane Group Flow (vph) 65 1685 0 170 2131 0 129 201 118 133 102 8

Confl. Peds. (#/hr) 2 3 3 2

Confl. Bikes (#/hr) 7 3 1

Bus Blockages (#/hr) 0 0 0 0 0 0 0 8 0 0 0 0

Turn Type Prot Prot Prot Perm Prot Perm

Protected Phases 5 2 1 6 3 8 7 4

Permitted Phases 8 4

Actuated Green, G (s) 12.3 66.2 21.2 75.1 11.4 23.7 23.7 9.4 21.7 21.7

Effective Green, g (s) 12.3 66.2 21.2 75.1 11.4 23.7 23.7 9.4 21.7 21.7

Actuated g/C Ratio 0.09 0.47 0.15 0.54 0.08 0.17 0.17 0.07 0.15 0.15

Clearance Time (s) 4.6 5.3 4.6 5.3 4.6 5.0 5.0 4.6 5.0 5.0

Vehicle Extension (s) 2.5 5.0 2.5 5.0 2.5 5.0 5.0 3.0 5.0 5.0

Lane Grp Cap (vph) 156 1662 268 1873 144 305 263 119 289 241

v/s Ratio Prot 0.04 0.48 c0.10 c0.61 0.07 c0.11 c0.08 0.05

v/s Ratio Perm 0.08 0.00

v/c Ratio 0.42 1.01 0.63 1.14 0.90 0.66 0.45 1.12 0.35 0.03

Uniform Delay, d1 60.5 36.9 55.8 32.5 63.7 54.4 52.3 65.3 52.9 50.2

Progression Factor 1.22 0.52 1.14 0.85 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.3 25.1 4.0 68.7 45.1 6.8 2.5 117.6 1.6 0.1

Delay (s) 75.2 44.4 67.6 96.3 108.8 61.1 54.8 182.9 54.4 50.3

Level of Service E D E F F E D F D D

Approach Delay (s) 45.5 94.2 70.1 113.7

Approach LOS D F E F

Intersection Summary

HCM Average Control Delay 75.2 HCM Level of Service E

HCM Volume to Capacity ratio 0.96

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 14.5

Intersection Capacity Utilization 92.8% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 0 1488 1396 0 489 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3 5.0

Lane Util. Factor 0.95 0.95 0.97

Frt 1.00 1.00 1.00

Flt Protected 1.00 1.00 0.95

Satd. Flow (prot) 3539 3539 3433

Flt Permitted 1.00 1.00 0.95

Satd. Flow (perm) 3539 3539 3433

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 1617 1517 0 532 0

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 0 1617 1517 0 532 0

Turn Type

Protected Phases 2 6 4

Permitted Phases

Actuated Green, G (s) 102.8 102.8 26.9

Effective Green, g (s) 102.8 102.8 26.9

Actuated g/C Ratio 0.73 0.73 0.19

Clearance Time (s) 5.3 5.3 5.0

Vehicle Extension (s) 5.0 3.0 3.0

Lane Grp Cap (vph) 2599 2599 660

v/s Ratio Prot c0.46 0.43 c0.15

v/s Ratio Perm

v/c Ratio 0.62 0.58 0.81

Uniform Delay, d1 9.1 8.6 54.1

Progression Factor 0.24 1.00 1.00

Incremental Delay, d2 0.3 1.0 7.1

Delay (s) 2.6 9.6 61.2

Level of Service A A E

Approach Delay (s) 2.6 9.6 61.2

Approach LOS A A E

Intersection Summary

HCM Average Control Delay 14.0 HCM Level of Service B

HCM Volume to Capacity ratio 0.66

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.3

Intersection Capacity Utilization 63.7% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 36 38 61 1505 1213 60

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 39 41 66 1636 1318 65

Pedestrians 2

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 2271 661 1386

vC1, stage 1 conf vol 1320

vC2, stage 2 conf vol 951

vCu, unblocked vol 2271 661 1386

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s) 5.8

tF (s) 3.5 3.3 2.2

p0 queue free % 77 90 86

cM capacity (veh/h) 168 404 489

Direction, Lane # EB 1 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3

Volume Total 80 66 818 818 659 659 65

Volume Left 39 66 0 0 0 0 0

Volume Right 41 0 0 0 0 0 65

cSH 240 489 1700 1700 1700 1700 1700

Volume to Capacity 0.34 0.14 0.48 0.48 0.39 0.39 0.04

Queue Length 95th (ft) 35 12 0 0 0 0 0

Control Delay (s) 27.4 13.5 0.0 0.0 0.0 0.0 0.0

Lane LOS D B

Approach Delay (s) 27.4 0.5 0.0

Approach LOS D

Intersection Summary

Average Delay 1.0

Intersection Capacity Utilization 52.6% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 234 291 78 182 360 382 47 1154 134 228 866 166

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 11 11 11 11 11 11 13 15 11 13

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.98 1.00 1.00 0.96 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3408 1711 3421 1498 1711 3421 1566 1947 3421 1588

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3408 1711 3421 1498 1711 3421 1566 1947 3421 1588

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 254 316 85 198 391 415 51 1254 146 248 941 180

RTOR Reduction (vph) 0 18 0 0 0 165 0 0 89 0 0 62

Lane Group Flow (vph) 254 383 0 198 391 250 51 1254 57 248 941 118

Confl. Peds. (#/hr) 6 10 10 6 10 21 21 10

Turn Type Prot Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 20.9 27.4 18.3 24.8 24.8 6.9 54.3 54.3 18.0 65.4 65.4

Effective Green, g (s) 20.9 27.4 18.3 24.8 24.8 6.9 54.3 54.3 18.0 65.4 65.4

Actuated g/C Ratio 0.15 0.20 0.13 0.18 0.18 0.05 0.39 0.39 0.13 0.47 0.47

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 3.0 2.0 2.0 2.5 3.5 3.5 2.5 3.5 3.5

Lane Grp Cap (vph) 264 667 224 606 265 84 1327 607 250 1598 742

v/s Ratio Prot c0.14 c0.11 0.12 0.11 0.03 c0.37 c0.13 0.28

v/s Ratio Perm c0.17 0.04 0.07

v/c Ratio 0.96 0.57 0.88 0.65 0.94 0.61 0.94 0.09 0.99 0.59 0.16

Uniform Delay, d1 59.2 51.0 59.8 53.5 56.9 65.2 41.4 27.2 60.9 27.4 21.5

Progression Factor 0.89 0.96 1.09 0.83 0.66 1.22 0.64 0.54 1.00 1.00 1.00

Incremental Delay, d2 44.5 0.7 30.9 1.8 39.1 6.5 10.5 0.2 54.5 1.6 0.5

Delay (s) 97.0 49.6 96.2 46.1 76.9 86.1 37.1 14.8 115.4 29.0 21.9

Level of Service F D F D E F D B F C C

Approach Delay (s) 68.0 68.7 36.6 43.7

Approach LOS E E D D

Intersection Summary

HCM Average Control Delay 50.6 HCM Level of Service D

HCM Volume to Capacity ratio 1.01

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 28.0

Intersection Capacity Utilization 88.1% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL2 EBL EBT EBR WBL WBT WBR WBR2 NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 1 180 369 184 149 307 62 95 129 37 1236 107

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00

Frt 1.00 1.00 0.85 1.00 0.95 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 3185 1425 1593 3024 1593 3185 1425

Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1593 3185 1425 1593 3024 1593 3185 1425

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 1 196 401 200 162 334 67 103 140 40 1343 116

RTOR Reduction (vph) 0 0 0 161 0 17 0 0 0 0 0 62

Lane Group Flow (vph) 0 197 401 39 162 487 0 0 0 180 1343 54

Turn Type Prot Prot Perm Prot Prot Prot Perm

Protected Phases 7 7 4 3 8 5 5 2

Permitted Phases 4 2

Actuated Green, G (s) 18.0 27.5 27.5 16.9 26.4 18.2 64.6 64.6

Effective Green, g (s) 18.0 27.5 27.5 16.9 26.4 18.2 64.6 64.6

Actuated g/C Ratio 0.13 0.20 0.20 0.12 0.19 0.13 0.46 0.46

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 2.0 6.0 6.0

Lane Grp Cap (vph) 205 626 280 192 570 207 1470 658

v/s Ratio Prot c0.12 0.13 0.10 c0.16 c0.11 c0.42

v/s Ratio Perm 0.03 0.04

v/c Ratio 0.96 0.64 0.14 0.84 0.85 0.87 0.91 0.08

Uniform Delay, d1 60.7 51.7 46.5 60.3 54.9 59.7 35.1 21.1

Progression Factor 1.13 0.97 2.06 1.00 0.90 1.32 0.40 0.03

Incremental Delay, d2 51.1 2.2 0.2 26.7 11.7 15.9 5.3 0.1

Delay (s) 119.8 52.2 96.1 86.9 61.1 94.7 19.2 0.7

Level of Service F D F F E F B A

Approach Delay (s) 79.9 67.3 26.2

Approach LOS E E C

Intersection Summary

HCM Average Control Delay 47.0 HCM Level of Service D

HCM Volume to Capacity ratio 0.92

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 22.0

Intersection Capacity Utilization 87.7% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBL SBT SBR SBR2 SER2

Lane Configurations

Volume (vph) 85 862 74 18 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00

Frt 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00

Satd. Flow (prot) 1593 3185 1425

Flt Permitted 0.95 1.00 1.00

Satd. Flow (perm) 1593 3185 1425

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 92 937 80 20 0

RTOR Reduction (vph) 0 0 6 0 0

Lane Group Flow (vph) 92 937 94 0 0

Turn Type Prot Prot custom

Protected Phases 1 6 6

Permitted Phases 4

Actuated Green, G (s) 9.0 55.4 55.4

Effective Green, g (s) 9.0 55.4 55.4

Actuated g/C Ratio 0.06 0.40 0.40

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 4.0 4.0

Lane Grp Cap (vph) 102 1260 564

v/s Ratio Prot 0.06 0.29 0.07

v/s Ratio Perm

v/c Ratio 0.90 0.74 0.17

Uniform Delay, d1 65.1 36.2 27.4

Progression Factor 0.96 0.90 0.94

Incremental Delay, d2 56.0 3.8 0.6

Delay (s) 118.6 36.3 26.4

Level of Service F D C

Approach Delay (s) 42.1

Approach LOS D

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 49 188 29 300 345 228 42 1343 374 187 905 21

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 6.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 0.97 0.95 1.00 1.00 0.95 1.00 0.97 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.97 1.00 1.00 0.96 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 3000 3090 3079 1383 1593 3079 1375 3090 3079 1383

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1593 3000 3090 3079 1383 1593 3079 1375 3090 3079 1383

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 53 204 32 326 375 248 46 1460 407 203 984 23

RTOR Reduction (vph) 0 9 0 0 0 87 0 0 81 0 0 11

Lane Group Flow (vph) 53 227 0 326 375 161 46 1460 326 203 984 12

Confl. Peds. (#/hr) 14 20 20 14 10 21 21 10

Turn Type Prot Prot Perm Prot pm+ov Prot Perm

Protected Phases 7 4 3 8 5 2 3 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 7.7 24.3 15.0 31.6 31.6 6.8 69.7 84.7 9.0 71.9 71.9

Effective Green, g (s) 7.7 24.3 15.0 31.6 31.6 6.8 69.7 84.7 9.0 71.9 71.9

Actuated g/C Ratio 0.06 0.17 0.11 0.23 0.23 0.05 0.50 0.61 0.06 0.51 0.51

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 6.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.5 3.5 3.5 1.5 4.0 3.5 1.5 4.0 4.0

Lane Grp Cap (vph) 88 521 331 695 312 77 1533 832 199 1581 710

v/s Ratio Prot 0.03 0.08 c0.11 c0.12 0.03 c0.47 0.04 c0.07 0.32

v/s Ratio Perm 0.12 0.20 0.01

v/c Ratio 0.60 0.44 0.98 0.54 0.51 0.60 0.95 0.39 1.02 0.62 0.02

Uniform Delay, d1 64.7 51.7 62.4 47.8 47.5 65.3 33.6 14.3 65.5 24.3 16.7

Progression Factor 0.96 0.98 1.36 1.06 1.11 1.10 0.64 1.02 0.83 1.01 1.14

Incremental Delay, d2 11.0 0.6 44.5 0.9 1.6 5.3 10.3 0.2 58.6 1.3 0.0

Delay (s) 72.9 51.2 129.1 51.4 54.1 76.8 31.9 14.8 113.1 26.0 19.2

Level of Service E D F D D E C B F C B

Approach Delay (s) 55.2 78.8 29.4 40.4

Approach LOS E E C D

Intersection Summary

HCM Average Control Delay 44.9 HCM Level of Service D

HCM Volume to Capacity ratio 0.85

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 90.8% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 225 50 165 16 40 16 149 1803 23 8 1175 120

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 4.0 6.0 4.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 0.97 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.98 1.00 0.99 1.00 1.00 0.95 1.00 1.00 0.99

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.88 1.00 0.96 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1578 1401 1589 1538 3090 3079 1359 1593 3079 1404

Flt Permitted 0.59 1.00 0.26 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 974 1401 442 1538 3090 3079 1359 1593 3079 1404

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 245 54 179 17 43 17 162 1960 25 9 1277 130

RTOR Reduction (vph) 0 95 0 0 12 0 0 0 5 0 0 46

Lane Group Flow (vph) 245 138 0 17 48 0 162 1960 20 9 1277 84

Confl. Peds. (#/hr) 14 13 13 14 1 5 5 1

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 23.6 18.6 16.8 15.2 9.7 98.4 98.4 1.4 90.1 90.1

Effective Green, g (s) 23.6 18.6 16.8 15.2 9.7 98.4 98.4 1.4 90.1 90.1

Actuated g/C Ratio 0.17 0.13 0.12 0.11 0.07 0.70 0.70 0.01 0.64 0.64

Clearance Time (s) 4.0 6.0 4.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 2.0 3.0 2.0 2.0 3.0 3.0 2.0 3.0 3.0

Lane Grp Cap (vph) 186 186 66 167 214 2164 955 16 1982 904

v/s Ratio Prot c0.05 0.10 0.00 0.03 c0.05 c0.64 0.01 0.41

v/s Ratio Perm c0.18 0.03 0.01 0.06

v/c Ratio 1.32 0.74 0.26 0.29 0.76 0.91 0.02 0.56 0.64 0.09

Uniform Delay, d1 58.3 58.4 55.1 57.4 64.0 17.0 6.3 69.0 15.2 9.5

Progression Factor 0.89 0.80 1.00 1.00 1.26 0.56 0.32 1.18 0.22 0.02

Incremental Delay, d2 175.3 12.4 2.1 0.4 1.3 0.7 0.0 20.9 1.4 0.2

Delay (s) 227.4 59.3 57.1 57.8 81.8 10.2 2.0 102.6 4.8 0.4

Level of Service F E E E F B A F A A

Approach Delay (s) 145.5 57.6 15.5 5.0

Approach LOS F E B A

Intersection Summary

HCM Average Control Delay 27.7 HCM Level of Service C

HCM Volume to Capacity ratio 1.01

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 95.0% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 514 361 112 132 205 161 155 1329 209 127 774 17

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.97 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 0.95 1.00 1.00 0.98 1.00 1.00 0.95 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 3090 1676 1357 1593 3185 1397 1593 3185 1348 1593 3185 1381

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 3090 1676 1357 1593 3185 1397 1593 3185 1348 1593 3185 1381

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 559 392 122 143 223 175 168 1445 227 138 841 18

RTOR Reduction (vph) 0 0 91 0 0 77 0 0 96 0 0 11

Lane Group Flow (vph) 559 392 31 143 223 98 168 1445 131 138 841 7

Confl. Peds. (#/hr) 6 25 25 6 11 12 12 11

Turn Type Prot Perm Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 21.0 35.3 35.3 14.3 28.6 28.6 17.3 60.4 60.4 10.0 53.1 53.1

Effective Green, g (s) 21.0 35.3 35.3 14.3 28.6 28.6 17.3 60.4 60.4 10.0 53.1 53.1

Actuated g/C Ratio 0.15 0.25 0.25 0.10 0.20 0.20 0.12 0.43 0.43 0.07 0.38 0.38

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 3.0 3.0 2.0 3.0 3.0

Lane Grp Cap (vph) 464 423 342 163 651 285 197 1374 582 114 1208 524

v/s Ratio Prot c0.18 c0.23 0.09 0.07 0.11 c0.45 c0.09 0.26

v/s Ratio Perm 0.02 0.07 0.10 0.00

v/c Ratio 1.20 0.93 0.09 0.88 0.34 0.34 0.85 1.05 0.23 1.21 0.70 0.01

Uniform Delay, d1 59.5 51.1 40.1 62.0 47.7 47.7 60.1 39.8 25.1 65.0 36.6 27.1

Progression Factor 1.12 1.00 1.10 1.00 1.00 1.00 1.16 0.50 0.33 0.87 1.29 1.84

Incremental Delay, d2 109.8 24.5 0.0 36.4 0.1 0.3 11.0 30.1 0.3 142.4 2.6 0.0

Delay (s) 176.2 75.5 44.2 98.4 47.8 47.9 80.8 50.1 8.5 198.7 50.0 49.8

Level of Service F E D F D D F D A F D D

Approach Delay (s) 124.4 61.2 47.7 70.6

Approach LOS F E D E

Intersection Summary

HCM Average Control Delay 73.0 HCM Level of Service E

HCM Volume to Capacity ratio 1.04

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 96.3% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 179 415 79 216 541 230 64 1375 272 185 866 95

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.96 1.00 1.00 0.92 1.00 1.00 0.93

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3425 1770 3539 1512 1770 3539 1457 1770 3539 1474

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3425 1770 3539 1512 1770 3539 1457 1770 3539 1474

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 195 451 86 235 588 250 70 1495 296 201 941 103

RTOR Reduction (vph) 0 12 0 0 0 138 0 0 68 0 0 53

Lane Group Flow (vph) 195 525 0 235 588 112 70 1495 228 201 941 50

Confl. Peds. (#/hr) 24 26 26 24 29 43 43 29

Turn Type Prot Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 15.0 24.7 19.0 28.7 28.7 8.3 59.0 59.0 17.3 68.0 68.0

Effective Green, g (s) 15.0 24.7 19.0 28.7 28.7 8.3 59.0 59.0 17.3 68.0 68.0

Actuated g/C Ratio 0.11 0.18 0.14 0.20 0.20 0.06 0.42 0.42 0.12 0.49 0.49

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 4.0 2.0 2.0 2.0 6.0 6.0 5.0 6.0 6.0

Lane Grp Cap (vph) 190 604 240 725 310 105 1491 614 219 1719 716

v/s Ratio Prot 0.11 0.15 c0.13 c0.17 0.04 c0.42 c0.11 0.27

v/s Ratio Perm 0.07 0.16 0.03

v/c Ratio 1.03 0.87 0.98 0.81 0.36 0.67 1.00 0.37 0.92 0.55 0.07

Uniform Delay, d1 62.5 56.1 60.3 53.1 47.8 64.5 40.5 27.8 60.6 25.2 19.2

Progression Factor 1.03 1.01 1.00 1.00 1.00 1.28 0.65 0.31 1.07 0.54 0.46

Incremental Delay, d2 69.7 11.9 51.8 6.5 0.3 6.1 17.2 0.9 34.8 1.0 0.2

Delay (s) 134.0 68.6 112.1 59.6 48.1 88.9 43.4 9.5 100.0 14.6 8.9

Level of Service F E F E D F D A F B A

Approach Delay (s) 86.1 68.4 39.7 27.9

Approach LOS F E D C

Intersection Summary

HCM Average Control Delay 49.9 HCM Level of Service D

HCM Volume to Capacity ratio 0.96

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 95.5% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 150 300 76 172 444 139 92 1367 146 128 838 111

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Frpb, ped/bikes 1.00 0.99 1.00 0.97 1.00 1.00 0.93 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.96 1.00 1.00 0.85 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1770 3393 1770 3317 1770 3539 1479 1770 3439

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1770 3393 1770 3317 1770 3539 1479 1770 3439

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 163 326 83 187 483 151 100 1486 159 139 911 121

RTOR Reduction (vph) 0 16 0 0 22 0 0 0 66 0 7 0

Lane Group Flow (vph) 163 393 0 187 612 0 100 1486 93 139 1025 0

Confl. Peds. (#/hr) 41 17 17 41 32 21 21 32

Turn Type Prot Prot Prot Perm Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 2

Actuated Green, G (s) 15.3 25.0 18.6 28.3 12.5 67.0 67.0 13.4 67.9

Effective Green, g (s) 15.3 25.0 18.6 28.3 12.5 67.0 67.0 13.4 67.9

Actuated g/C Ratio 0.11 0.18 0.13 0.20 0.09 0.48 0.48 0.10 0.49

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 193 606 235 671 158 1694 708 169 1668

v/s Ratio Prot 0.09 0.12 c0.11 c0.18 0.06 c0.42 c0.08 0.30

v/s Ratio Perm 0.06

v/c Ratio 0.84 0.65 0.80 0.91 0.63 0.88 0.13 0.82 0.61

Uniform Delay, d1 61.2 53.4 58.9 54.6 61.5 32.8 20.3 62.1 26.4

Progression Factor 1.00 1.00 1.07 0.83 1.00 1.00 1.00 1.30 0.50

Incremental Delay, d2 27.2 2.4 10.6 11.1 8.0 6.8 0.4 21.2 1.3

Delay (s) 88.3 55.8 73.4 56.8 69.6 39.6 20.7 101.7 14.6

Level of Service F E E E E D C F B

Approach Delay (s) 65.1 60.5 39.6 25.0

Approach LOS E E D C

Intersection Summary

HCM Average Control Delay 43.0 HCM Level of Service D

HCM Volume to Capacity ratio 0.88

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 84.1% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 861 291 105 965 0 0 0 0 207 0 409

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 11 11 12 12 12 12 12 11 12

Total Lost time (s) 5.0 5.0 4.6 5.0 5.0 5.0

Lane Util. Factor 0.91 1.00 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 0.97 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 4916 1541 1711 3421 1711 1583

Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 4916 1541 1711 3421 1711 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 936 316 114 1049 0 0 0 0 225 0 445

RTOR Reduction (vph) 0 0 206 0 0 0 0 0 0 0 0 363

Lane Group Flow (vph) 0 936 110 114 1049 0 0 0 0 0 225 82

Confl. Peds. (#/hr) 3 3

Turn Type Perm Prot Perm Perm

Protected Phases 2 1 6 4

Permitted Phases 2 4 4

Actuated Green, G (s) 48.6 48.6 17.0 33.0 25.8 25.8

Effective Green, g (s) 48.6 48.6 17.0 33.0 25.8 25.8

Actuated g/C Ratio 0.35 0.35 0.12 0.24 0.18 0.18

Clearance Time (s) 5.0 5.0 4.6 5.0 5.0 5.0

Vehicle Extension (s) 4.0 4.0 4.5 4.0 5.0 5.0

Lane Grp Cap (vph) 1707 535 208 806 315 292

v/s Ratio Prot c0.19 0.07 c0.31

v/s Ratio Perm 0.07 0.13 0.05

v/c Ratio 0.55 0.21 0.55 1.30 0.71 0.28

Uniform Delay, d1 36.8 32.1 57.9 53.5 53.6 49.1

Progression Factor 0.86 3.26 0.86 0.88 1.00 1.00

Incremental Delay, d2 1.1 0.7 1.9 139.6 9.2 1.1

Delay (s) 32.9 105.6 51.7 186.7 62.8 50.2

Level of Service C F D F E D

Approach Delay (s) 51.3 173.5 0.0 54.5

Approach LOS D F A D

Intersection Summary

HCM Average Control Delay 98.0 HCM Level of Service F

HCM Volume to Capacity ratio 0.88

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 49.0

Intersection Capacity Utilization 91.2% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 21 491 96 0 710 102 601 227 364 92 68 10

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 0.95 0.95 1.00 0.91 0.91 0.91 0.91

Frpb, ped/bikes 1.00 1.00 0.98 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.98 1.00 0.85 1.00 0.93 1.00 0.99

Flt Protected 1.00 1.00 1.00 0.95 0.99 0.95 0.98

Satd. Flow (prot) 3442 3539 1559 1610 3096 1610 3289

Flt Permitted 0.82 1.00 1.00 0.95 0.99 0.95 0.98

Satd. Flow (perm) 2842 3539 1559 1610 3096 1610 3289

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 23 534 104 0 772 111 653 247 396 100 74 11

RTOR Reduction (vph) 0 22 0 0 0 71 0 217 0 0 8 0

Lane Group Flow (vph) 0 639 0 0 772 40 444 635 0 61 116 0

Confl. Peds. (#/hr) 2 2 2 2 2 1 1 2

Confl. Bikes (#/hr) 1

Turn Type Perm Perm Split Split

Protected Phases 4 8 2 2 6 6

Permitted Phases 4 8

Actuated Green, G (s) 18.5 18.5 18.5 23.5 23.5 16.0 16.0

Effective Green, g (s) 18.5 18.5 18.5 23.5 23.5 16.0 16.0

Actuated g/C Ratio 0.26 0.26 0.26 0.34 0.34 0.23 0.23

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 751 935 412 541 1039 368 752

v/s Ratio Prot 0.22 c0.28 0.21 c0.04 0.04

v/s Ratio Perm c0.22 0.03

v/c Ratio 0.85 0.83 0.10 0.82 0.61 0.17 0.15

Uniform Delay, d1 24.4 24.2 19.4 21.3 19.4 21.6 21.6

Progression Factor 0.85 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 7.9 6.0 0.1 13.1 2.7 1.0 0.4

Delay (s) 28.8 30.3 19.6 34.4 22.1 22.6 22.0

Level of Service C C B C C C C

Approach Delay (s) 28.8 28.9 26.3 22.2

Approach LOS C C C C

Intersection Summary

HCM Average Control Delay 27.4 HCM Level of Service C

HCM Volume to Capacity ratio 0.65

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 79.3% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 17 0 41 1 3 7 79 453 6 3 228 24

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 18 0 45 1 3 8 86 492 7 3 248 26

Pedestrians 4

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 944 938 265 983 948 496 274 499

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 944 938 265 983 948 496 274 499

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 92 100 94 99 99 99 93 100

cM capacity (veh/h) 224 246 771 203 243 574 1289 1065

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 63 12 585 277

Volume Left 18 1 86 3

Volume Right 45 8 7 26

cSH 449 373 1289 1065

Volume to Capacity 0.14 0.03 0.07 0.00

Queue Length 95th (ft) 12 2 5 0

Control Delay (s) 14.3 15.0 1.8 0.1

Lane LOS B B A A

Approach Delay (s) 14.3 15.0 1.8 0.1

Approach LOS B B

Intersection Summary

Average Delay 2.3

Intersection Capacity Utilization 61.0% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 3 4 80 14 29 3 209 55 8 114 3

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 3 4 87 15 32 3 227 60 9 124 3

Pedestrians 3 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 448 436 129 416 408 259 127 287

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 448 436 129 416 408 259 127 287

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 99 100 84 97 96 100 99

cM capacity (veh/h) 485 509 919 537 528 778 1459 1275

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 9 134 290 136

Volume Left 1 87 3 9

Volume Right 4 32 60 3

cSH 650 578 1459 1275

Volume to Capacity 0.01 0.23 0.00 0.01

Queue Length 95th (ft) 1 22 0 1

Control Delay (s) 10.6 13.1 0.1 0.6

Lane LOS B B A A

Approach Delay (s) 10.6 13.1 0.1 0.6

Approach LOS B B

Intersection Summary

Average Delay 3.4

Intersection Capacity Utilization 35.5% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

51: NW 200th St & Fremont Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 47 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 8 73 24 34 96 61 44 356 67 12 132 11

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 9 79 26 37 104 66 48 387 73 13 143 12

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 114 208 508 168

Volume Left (vph) 9 37 48 13

Volume Right (vph) 26 66 73 12

Hadj (s) -0.09 -0.12 -0.03 0.01

Departure Headway (s) 6.1 5.8 5.1 5.7

Degree Utilization, x 0.19 0.34 0.72 0.27

Capacity (veh/h) 498 553 677 564

Control Delay (s) 10.5 11.8 20.4 10.7

Approach Delay (s) 10.5 11.8 20.4 10.7

Approach LOS B B C B

Intersection Summary

Delay 15.8

HCM Level of Service C

Intersection Capacity Utilization 58.9% ICU Level of Service B

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 70 125 26 157 141 129 33 1316 173 82 959 45

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 1.00 0.96 1.00 1.00 0.91

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.93 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1765 1742 1758 1655 1770 3421 1525 1770 3421 1448

Flt Permitted 0.26 1.00 0.39 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 476 1742 726 1655 1770 3421 1525 1770 3421 1448

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 76 136 28 171 153 140 36 1430 188 89 1042 49

RTOR Reduction (vph) 0 6 0 0 25 0 0 0 85 0 0 20

Lane Group Flow (vph) 76 158 0 171 268 0 36 1430 103 89 1042 29

Confl. Peds. (#/hr) 14 20 19 6 19 6 6 19

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 28.9 23.0 37.1 27.1 5.4 76.4 76.4 10.6 81.6 81.6

Effective Green, g (s) 28.9 23.0 37.1 27.1 5.4 76.4 76.4 10.6 81.6 81.6

Actuated g/C Ratio 0.21 0.16 0.27 0.19 0.04 0.55 0.55 0.08 0.58 0.58

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 3.5 3.0 3.5 2.0 4.0 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 153 286 266 320 68 1867 832 134 1994 844

v/s Ratio Prot 0.02 0.09 c0.05 c0.16 0.02 c0.42 c0.05 0.30

v/s Ratio Perm 0.08 0.12 0.07 0.02

v/c Ratio 0.50 0.55 0.64 0.84 0.53 0.77 0.12 0.66 0.52 0.03

Uniform Delay, d1 46.7 53.8 43.3 54.3 66.1 24.8 15.5 63.0 17.5 12.4

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99 0.66 0.47

Incremental Delay, d2 0.9 2.5 5.2 17.5 3.4 3.1 0.3 10.2 0.8 0.1

Delay (s) 47.6 56.3 48.5 71.8 69.5 27.9 15.8 72.6 12.4 5.9

Level of Service D E D E E C B E B A

Approach Delay (s) 53.6 63.2 27.4 16.7

Approach LOS D E C B

Intersection Summary

HCM Average Control Delay 30.3 HCM Level of Service C

HCM Volume to Capacity ratio 0.78

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 82.0% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 2 1 0 55 3 57 1 469 50 17 230 1

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 1 0 60 3 62 1 510 54 18 250 1

Pedestrians 4 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 892 858 251 831 831 543 251 568

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 892 858 251 831 831 543 251 568

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 99 100 100 79 99 88 100 98

cM capacity (veh/h) 226 288 788 282 298 537 1314 1001

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 3 125 565 270

Volume Left 2 60 1 18

Volume Right 0 62 54 1

cSH 243 370 1314 1001

Volume to Capacity 0.01 0.34 0.00 0.02

Queue Length 95th (ft) 1 37 0 1

Control Delay (s) 20.0 19.6 0.0 0.8

Lane LOS C C A A

Approach Delay (s) 20.0 19.6 0.0 0.8

Approach LOS C C

Intersection Summary

Average Delay 2.8

Intersection Capacity Utilization 42.3% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 23 40 10 40 69 37 15 209 24 9 155 35

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 25 43 11 43 75 40 16 227 26 10 168 38

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 79 159 270 216

Volume Left (vph) 25 43 16 10

Volume Right (vph) 11 40 26 38

Hadj (s) 0.01 -0.06 -0.01 -0.06

Departure Headway (s) 5.4 5.2 4.8 4.8

Degree Utilization, x 0.12 0.23 0.36 0.29

Capacity (veh/h) 595 633 710 698

Control Delay (s) 9.1 9.7 10.5 9.8

Approach Delay (s) 9.1 9.7 10.5 9.8

Approach LOS A A B A

Intersection Summary

Delay 10.0

HCM Level of Service A

Intersection Capacity Utilization 35.1% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

55: NW 195th St & Fremont Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 47 Synchro 7 -  Report

David Evans and Associates, Inc. Page 57

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 67 36 73 11 76 46 89 352 16 12 146 40

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 73 39 79 12 83 50 97 383 17 13 159 43

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 191 145 497 215

Volume Left (vph) 73 12 97 13

Volume Right (vph) 79 50 17 43

Hadj (s) -0.14 -0.16 0.05 -0.08

Departure Headway (s) 6.0 6.1 5.4 5.7

Degree Utilization, x 0.32 0.25 0.74 0.34

Capacity (veh/h) 514 510 647 566

Control Delay (s) 11.9 11.1 22.2 11.6

Approach Delay (s) 11.9 11.1 22.2 11.6

Approach LOS B B C B

Intersection Summary

Delay 16.6

HCM Level of Service C

Intersection Capacity Utilization 67.4% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 47 25 7 31 26 38 11 1488 27 31 978 18

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 12 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 1.00 0.94 1.00 1.00 0.92

Flpb, ped/bikes 0.99 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.91 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1754 1729 1749 1675 1770 3421 1494 1770 3421 1461

Flt Permitted 0.69 1.00 0.73 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1280 1729 1352 1675 1770 3421 1494 1770 3421 1461

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 51 27 8 34 28 41 12 1617 29 34 1063 20

RTOR Reduction (vph) 0 7 0 0 38 0 0 0 3 0 0 3

Lane Group Flow (vph) 51 28 0 34 31 0 12 1617 26 34 1063 17

Confl. Peds. (#/hr) 7 8 8 7 15 9 9 15

Turn Type Perm Perm Prot Perm Prot Perm

Protected Phases 4 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 8.8 8.8 8.8 8.8 2.4 112.6 112.6 3.6 113.8 113.8

Effective Green, g (s) 8.8 8.8 8.8 8.8 2.4 112.6 112.6 3.6 113.8 113.8

Actuated g/C Ratio 0.06 0.06 0.06 0.06 0.02 0.80 0.80 0.03 0.81 0.81

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 4.0 4.0 2.0 4.0 4.0

Lane Grp Cap (vph) 80 109 85 105 30 2751 1202 46 2781 1188

v/s Ratio Prot 0.02 0.02 0.01 c0.47 c0.02 0.31

v/s Ratio Perm c0.04 0.03 0.02 0.01

v/c Ratio 0.64 0.25 0.40 0.29 0.40 0.59 0.02 0.74 0.38 0.01

Uniform Delay, d1 64.0 62.5 63.1 62.6 68.1 5.1 2.7 67.7 3.6 2.5

Progression Factor 1.00 1.00 1.00 1.00 1.05 0.14 0.03 1.00 1.00 1.00

Incremental Delay, d2 11.6 0.4 1.1 0.6 1.3 0.4 0.0 41.1 0.4 0.0

Delay (s) 75.6 62.9 64.2 63.2 73.1 1.1 0.1 108.8 4.0 2.5

Level of Service E E E E E A A F A A

Approach Delay (s) 70.5 63.5 1.6 7.1

Approach LOS E E A A

Intersection Summary

HCM Average Control Delay 7.8 HCM Level of Service A

HCM Volume to Capacity ratio 0.60

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 61.8% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 82 405 82 72 354 112 153 418 109 114 186 60

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 10 10 11 10 10 11 12 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 0.99 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.96 1.00 0.97 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1711 1652 1711 1652 1699 1788 1711 1768

Flt Permitted 0.26 1.00 0.24 1.00 0.45 1.00 0.09 1.00

Satd. Flow (perm) 464 1652 427 1652 798 1788 155 1768

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 89 440 89 78 385 122 166 454 118 124 202 65

RTOR Reduction (vph) 0 5 0 0 8 0 0 7 0 0 9 0

Lane Group Flow (vph) 89 524 0 78 499 0 166 565 0 124 258 0

Confl. Peds. (#/hr) 10 8 8 10 8 7 7 8

Confl. Bikes (#/hr) 2 2 5

Bus Blockages (#/hr) 0 4 0 0 0 0 0 0 0 0 0 0

Turn Type pm+pt pm+pt pm+pt pm+pt

Protected Phases 5 2 1 6 7 4 3 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 63.6 58.6 63.6 58.6 56.9 47.1 55.9 46.6

Effective Green, g (s) 63.6 58.6 63.6 58.6 56.9 47.1 55.9 46.6

Actuated g/C Ratio 0.45 0.42 0.45 0.42 0.41 0.34 0.40 0.33

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 255 691 240 691 387 602 165 588

v/s Ratio Prot c0.01 c0.32 0.01 0.30 0.03 c0.32 c0.05 0.15

v/s Ratio Perm 0.15 0.14 0.14 0.25

v/c Ratio 0.35 0.76 0.33 0.72 0.43 0.94 0.75 0.44

Uniform Delay, d1 24.9 34.7 25.1 33.9 27.9 45.0 33.2 36.5

Progression Factor 0.64 0.63 1.00 1.00 0.85 0.93 1.00 1.00

Incremental Delay, d2 0.3 7.6 0.3 6.5 0.2 14.1 15.6 0.2

Delay (s) 16.3 29.4 25.4 40.4 23.7 56.2 48.9 36.7

Level of Service B C C D C E D D

Approach Delay (s) 27.5 38.4 48.9 40.5

Approach LOS C D D D

Intersection Summary

HCM Average Control Delay 39.2 HCM Level of Service D

HCM Volume to Capacity ratio 0.78

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 82.4% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 0 0 0 111 1 115 0 331 226 58 227 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 0 0 121 1 125 0 360 246 63 247 0

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 0 247 605 310

Volume Left (vph) 0 121 0 63

Volume Right (vph) 0 125 246 0

Hadj (s) 0.00 -0.17 -0.21 0.07

Departure Headway (s) 6.9 6.0 5.0 5.6

Degree Utilization, x 0.00 0.41 0.84 0.48

Capacity (veh/h) 458 558 710 611

Control Delay (s) 9.9 13.1 27.9 13.7

Approach Delay (s) 0.0 13.1 27.9 13.7

Approach LOS A B D B

Intersection Summary

Delay 21.0

HCM Level of Service C

Intersection Capacity Utilization 69.9% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 47 31 0 3 28 61 1 3 4 69 11 19

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 51 34 0 3 30 66 1 3 4 75 12 21

Pedestrians 1 4 3 1

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 0 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1279

pX, platoon unblocked

vC, conflicting volume 98 37 237 243 41 217 210 66

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 98 37 237 243 41 217 210 66

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 97 100 100 99 100 89 98 98

cM capacity (veh/h) 1494 1570 670 633 1024 708 660 997

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 85 100 9 108

Volume Left 51 3 1 75

Volume Right 0 66 4 21

cSH 1494 1570 789 744

Volume to Capacity 0.03 0.00 0.01 0.14

Queue Length 95th (ft) 3 0 1 13

Control Delay (s) 4.6 0.3 9.6 10.7

Lane LOS A A A B

Approach Delay (s) 4.6 0.3 9.6 10.7

Approach LOS A B

Intersection Summary

Average Delay 5.5

Intersection Capacity Utilization 30.1% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBU NBL NBT NBR SBU SBL

Lane Configurations

Volume (vph) 24 5 59 25 15 20 26 35 1854 38 2 9

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 12 12 12 12 12

Total Lost time (s) 4.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 0.98 1.00 0.99 1.00 1.00 0.94 1.00

Flpb, ped/bikes 0.99 1.00 0.99 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.86 1.00 0.91 1.00 1.00 0.85 1.00

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Satd. Flow (prot) 1583 1364 1581 1462 1593 3185 1335 1593

Flt Permitted 0.73 1.00 0.68 1.00 0.95 1.00 1.00 0.95

Satd. Flow (perm) 1220 1364 1128 1462 1593 3185 1335 1593

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 26 5 64 27 16 22 28 38 2015 41 2 10

RTOR Reduction (vph) 0 61 0 0 21 0 0 0 0 7 0 0

Lane Group Flow (vph) 26 8 0 27 17 0 0 66 2015 34 0 12

Confl. Peds. (#/hr) 6 8 8 6 12 10 10

Turn Type pm+pt pm+pt Prot Prot Perm Prot Prot

Protected Phases 7 4 3 8 5 5 2 1 1

Permitted Phases 4 8 2

Actuated Green, G (s) 8.3 5.9 8.3 5.9 8.7 110.3 110.3 2.4

Effective Green, g (s) 8.3 5.9 8.3 5.9 8.7 110.3 110.3 2.4

Actuated g/C Ratio 0.06 0.04 0.06 0.04 0.06 0.79 0.79 0.02

Clearance Time (s) 4.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 2.0 3.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 79 57 75 62 99 2509 1052 27

v/s Ratio Prot 0.01 0.01 c0.01 0.01 c0.04 c0.63 0.01

v/s Ratio Perm 0.01 c0.02 0.03

v/c Ratio 0.33 0.14 0.36 0.27 0.67 0.80 0.03 0.44

Uniform Delay, d1 63.0 64.6 63.0 65.0 64.2 8.6 3.2 68.1

Progression Factor 1.00 1.00 1.00 1.00 1.01 0.66 1.04 1.34

Incremental Delay, d2 2.4 0.4 2.9 0.9 5.3 1.2 0.0 3.2

Delay (s) 65.4 65.0 66.0 65.8 70.1 6.8 3.4 94.4

Level of Service E E E E E A A F

Approach Delay (s) 65.1 65.9 8.7

Approach LOS E E A

Intersection Summary

HCM Average Control Delay 12.1 HCM Level of Service B

HCM Volume to Capacity ratio 0.78

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 77.0% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBT SBR

Lane Configurations

Volume (vph) 1279 21

Ideal Flow (vphpl) 1900 1900

Lane Width 12 12

Total Lost time (s) 5.0 5.0

Lane Util. Factor 0.95 1.00

Frpb, ped/bikes 1.00 0.93

Flpb, ped/bikes 1.00 1.00

Frt 1.00 0.85

Flt Protected 1.00 1.00

Satd. Flow (prot) 3185 1318

Flt Permitted 1.00 1.00

Satd. Flow (perm) 3185 1318

Peak-hour factor, PHF 0.92 0.92

Adj. Flow (vph) 1390 23

RTOR Reduction (vph) 0 6

Lane Group Flow (vph) 1390 17

Confl. Peds. (#/hr) 12

Turn Type Perm

Protected Phases 6

Permitted Phases 6

Actuated Green, G (s) 104.0 104.0

Effective Green, g (s) 104.0 104.0

Actuated g/C Ratio 0.74 0.74

Clearance Time (s) 5.0 5.0

Vehicle Extension (s) 2.0 2.0

Lane Grp Cap (vph) 2366 979

v/s Ratio Prot 0.44

v/s Ratio Perm 0.01

v/c Ratio 0.59 0.02

Uniform Delay, d1 8.2 4.7

Progression Factor 1.17 0.57

Incremental Delay, d2 0.8 0.0

Delay (s) 10.4 2.7

Level of Service B A

Approach Delay (s) 11.0

Approach LOS B

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 40 547 21 28 492 15 79 75 63 56 26 67

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 10 11 11 12 10 10 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.98

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 1.00 1.00 0.93 1.00 0.89

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1761 3370 1696 3403 1652 1604 1770 1636

Flt Permitted 0.45 1.00 0.42 1.00 0.69 1.00 0.64 1.00

Satd. Flow (perm) 827 3370 746 3403 1203 1604 1183 1636

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 43 595 23 30 535 16 86 82 68 61 28 73

RTOR Reduction (vph) 0 2 0 0 1 0 0 58 0 0 62 0

Lane Group Flow (vph) 43 616 0 30 550 0 86 92 0 61 39 0

Confl. Peds. (#/hr) 5 9 9 5 9 9

Bus Blockages (#/hr) 0 4 0 0 0 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 6 4 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 49.6 49.6 49.6 49.6 10.4 10.4 10.4 10.4

Effective Green, g (s) 49.6 49.6 49.6 49.6 10.4 10.4 10.4 10.4

Actuated g/C Ratio 0.71 0.71 0.71 0.71 0.15 0.15 0.15 0.15

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 586 2388 529 2411 179 238 176 243

v/s Ratio Prot c0.18 0.16 0.06 0.02

v/s Ratio Perm 0.05 0.04 c0.07 0.05

v/c Ratio 0.07 0.26 0.06 0.23 0.48 0.39 0.35 0.16

Uniform Delay, d1 3.1 3.6 3.1 3.5 27.3 26.9 26.8 26.0

Progression Factor 1.26 1.26 0.76 0.88 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.2 0.3 0.2 0.2 2.0 1.0 1.2 0.3

Delay (s) 4.2 4.8 2.5 3.3 29.4 28.0 27.9 26.3

Level of Service A A A A C C C C

Approach Delay (s) 4.8 3.2 28.5 26.9

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 9.8 HCM Level of Service A

HCM Volume to Capacity ratio 0.30

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 50.8% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 10 362 15 57 410 14 81 6 99 22 0 19

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 1.00 0.97 0.99

Flpb, ped/bikes 0.97 1.00 1.00 0.99 1.00 0.99 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85 0.94

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.96 1.00 0.97

Satd. Flow (prot) 1723 1801 1531 1756 1788 1703 1541 1676

Flt Permitted 0.48 1.00 1.00 0.53 1.00 0.71 1.00 0.78

Satd. Flow (perm) 878 1801 1531 976 1788 1264 1541 1348

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 11 393 16 62 446 15 88 7 108 24 0 21

RTOR Reduction (vph) 0 0 4 0 1 0 0 0 95 0 18 0

Lane Group Flow (vph) 11 393 12 62 460 0 0 95 13 0 27 0

Confl. Peds. (#/hr) 24 6 6 24 9 3 3 9

Turn Type Perm Perm Perm Perm Perm Perm

Protected Phases 2 6 4 8

Permitted Phases 2 2 6 4 4 8

Actuated Green, G (s) 51.4 51.4 51.4 51.4 51.4 8.6 8.6 8.6

Effective Green, g (s) 51.4 51.4 51.4 51.4 51.4 8.6 8.6 8.6

Actuated g/C Ratio 0.73 0.73 0.73 0.73 0.73 0.12 0.12 0.12

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 645 1322 1124 717 1313 155 189 166

v/s Ratio Prot 0.22 c0.26

v/s Ratio Perm 0.01 0.01 0.06 c0.08 0.01 0.02

v/c Ratio 0.02 0.30 0.01 0.09 0.35 0.61 0.07 0.16

Uniform Delay, d1 2.5 3.2 2.5 2.6 3.3 29.1 27.2 27.5

Progression Factor 0.20 0.43 0.01 0.83 0.87 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.5 0.0 0.2 0.6 5.0 0.1 0.2

Delay (s) 0.6 1.8 0.0 2.4 3.5 34.1 27.2 27.6

Level of Service A A A A A C C C

Approach Delay (s) 1.7 3.3 30.4 27.6

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 8.3 HCM Level of Service A

HCM Volume to Capacity ratio 0.39

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 49.6% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 63 696 31 23 801 86 46 34 30 76 11 83

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.5 4.5

Lane Util. Factor 1.00 0.95 1.00 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 0.97 1.00 0.92

Flpb, ped/bikes 1.00 1.00 0.99 1.00 0.94 1.00 0.96 1.00

Frt 1.00 0.99 1.00 0.99 1.00 0.93 1.00 0.87

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1587 3043 1577 4323 1493 1467 1529 1299

Flt Permitted 0.27 1.00 0.34 1.00 0.55 1.00 0.71 1.00

Satd. Flow (perm) 451 3043 567 4323 870 1467 1141 1299

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 68 757 34 25 871 93 50 37 33 83 12 90

RTOR Reduction (vph) 0 1 0 0 5 0 0 28 0 0 80 0

Lane Group Flow (vph) 68 790 0 25 959 0 50 42 0 83 22 0

Confl. Peds. (#/hr) 14 23 23 14 49 24 24 49

Turn Type pm+pt pm+pt Perm Perm

Protected Phases 5 2 1 6 4 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 111.9 106.3 108.1 104.4 15.0 15.0 15.5 15.5

Effective Green, g (s) 111.9 106.3 108.1 104.4 15.0 15.0 15.5 15.5

Actuated g/C Ratio 0.80 0.76 0.77 0.75 0.11 0.11 0.11 0.11

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.5 4.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 406 2311 464 3224 93 157 126 144

v/s Ratio Prot c0.01 c0.26 0.00 0.22 0.03 0.02

v/s Ratio Perm 0.13 0.04 0.06 c0.07

v/c Ratio 0.17 0.34 0.05 0.30 0.54 0.27 0.66 0.15

Uniform Delay, d1 3.1 5.5 3.7 5.8 59.2 57.5 59.7 56.3

Progression Factor 1.16 1.12 0.12 0.11 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.2 0.3 0.0 0.1 5.9 0.9 11.8 0.5

Delay (s) 3.7 6.5 0.5 0.8 65.1 58.4 71.5 56.8

Level of Service A A A A E E E E

Approach Delay (s) 6.3 0.8 61.2 63.4

Approach LOS A A E E

Intersection Summary

HCM Average Control Delay 11.7 HCM Level of Service B

HCM Volume to Capacity ratio 0.36

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 9.5

Intersection Capacity Utilization 59.1% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 0 0 0 21 31 0

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 0 0 23 34 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 57 34 34

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 57 34 34

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 100 100

cM capacity (veh/h) 951 1040 1578

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 0 23 34

Volume Left 0 0 0

Volume Right 0 0 0

cSH 1700 1700 1700

Volume to Capacity 0.00 0.01 0.02

Queue Length 95th (ft) 0 0 0

Control Delay (s) 0.0 0.0 0.0

Lane LOS A

Approach Delay (s) 0.0 0.0 0.0

Approach LOS A

Intersection Summary

Average Delay 0.0

Intersection Capacity Utilization 6.7% ICU Level of Service A

Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 23 42 7 6 74 8

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 25 46 8 7 80 9

Pedestrians 2 5 2

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 187 15 16

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 187 15 16

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 97 96 95

cM capacity (veh/h) 757 1061 1599

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 71 14 89

Volume Left 25 0 80

Volume Right 46 7 0

cSH 929 1700 1599

Volume to Capacity 0.08 0.01 0.05

Queue Length 95th (ft) 6 0 4

Control Delay (s) 9.2 0.0 6.7

Lane LOS A A

Approach Delay (s) 9.2 0.0 6.7

Approach LOS A

Intersection Summary

Average Delay 7.2

Intersection Capacity Utilization 22.5% ICU Level of Service A

Analysis Period (min) 15
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2: NW 195th Pl & Richmond Beach Dr 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 48 Synchro 7 -  Report

David Evans and Associates, Inc. Page 2

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 16 3 5 15 16 8

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 17 3 5 16 17 9

Pedestrians 1 1 1

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 59 16 23

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 59 16 23

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 98 100 99

cM capacity (veh/h) 936 1062 1591

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 21 22 26

Volume Left 17 0 17

Volume Right 3 16 0

cSH 954 1700 1591

Volume to Capacity 0.02 0.01 0.01

Queue Length 95th (ft) 2 0 1

Control Delay (s) 8.9 0.0 4.9

Lane LOS A A

Approach Delay (s) 8.9 0.0 4.9

Approach LOS A

Intersection Summary

Average Delay 4.5

Intersection Capacity Utilization 18.3% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 86 0 20 58 11 0 3 25 7 3 1

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 93 0 22 63 12 0 3 27 8 3 1

Pedestrians 1 1 4

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 79 94 206 219 95 242 213 73

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 79 94 206 219 95 242 213 73

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 99 100 100 97 99 100 100

cM capacity (veh/h) 1514 1498 737 666 959 676 671 986

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total 95 22 75 30 12

Volume Left 1 22 0 0 8

Volume Right 0 0 12 27 1

cSH 1514 1498 1700 916 695

Volume to Capacity 0.00 0.01 0.04 0.03 0.02

Queue Length 95th (ft) 0 1 0 3 1

Control Delay (s) 0.1 7.4 0.0 9.1 10.3

Lane LOS A A A B

Approach Delay (s) 0.1 1.7 9.1 10.3

Approach LOS A B

Intersection Summary

Average Delay 2.4

Intersection Capacity Utilization 21.6% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 3 143 1 87 176 205 2 12 73 144 21 4

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 3 155 1 95 191 223 2 13 79 157 23 4

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 81 79 190 318 95 184

Volume Left (vph) 3 0 95 0 2 157

Volume Right (vph) 0 1 0 223 79 4

Hadj (s) 0.05 0.02 0.28 -0.46 -0.46 0.19

Departure Headway (s) 6.0 6.0 5.8 5.1 5.3 5.8

Degree Utilization, x 0.14 0.13 0.31 0.45 0.14 0.29

Capacity (veh/h) 557 563 595 686 611 579

Control Delay (s) 8.7 8.7 10.2 11.0 9.2 11.1

Approach Delay (s) 8.7 10.7 9.2 11.1

Approach LOS A B A B

Intersection Summary

Delay 10.3

HCM Level of Service B

Intersection Capacity Utilization 48.0% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 20 369 0 0 452 82 0 0 0 66 0 28

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 22 401 0 0 491 89 0 0 0 72 0 30

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 492 401 721 937 201 781 981 291

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 492 401 721 937 201 781 981 291

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 98 100 100 100 100 74 100 96

cM capacity (veh/h) 1067 1154 297 258 807 280 243 705

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 222 201 246 335 0 102

Volume Left 22 0 0 0 0 72

Volume Right 0 0 0 89 0 30

cSH 1067 1700 1154 1700 1700 341

Volume to Capacity 0.02 0.12 0.00 0.20 0.00 0.30

Queue Length 95th (ft) 2 0 0 0 0 31

Control Delay (s) 1.0 0.0 0.0 0.0 0.0 20.0

Lane LOS A A C

Approach Delay (s) 0.5 0.0 0.0 20.0

Approach LOS A C

Intersection Summary

Average Delay 2.0

Intersection Capacity Utilization 37.1% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 2 397 36 24 495 5 49 1 29 4 0 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 432 39 26 538 5 53 1 32 4 0 1

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 218 255 295 274 86 5

Volume Left (vph) 2 0 26 0 53 4

Volume Right (vph) 0 39 0 5 32 1

Hadj (s) 0.04 -0.07 0.08 0.02 -0.06 0.07

Departure Headway (s) 5.4 5.3 5.4 5.3 5.9 6.3

Degree Utilization, x 0.33 0.38 0.44 0.40 0.14 0.01

Capacity (veh/h) 648 660 656 664 560 507

Control Delay (s) 9.9 10.3 11.3 10.6 9.9 9.3

Approach Delay (s) 10.1 11.0 9.9 9.3

Approach LOS B B A A

Intersection Summary

Delay 10.5

HCM Level of Service B

Intersection Capacity Utilization 41.6% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 1 67 558 7 44 434

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 73 607 8 48 472

Pedestrians 2 1

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1289

pX, platoon unblocked

vC, conflicting volume 944 310 616

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 944 310 616

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 89 95

cM capacity (veh/h) 247 684 958

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2

Volume Total 74 404 210 205 314

Volume Left 1 0 0 48 0

Volume Right 73 0 8 0 0

cSH 667 1700 1700 958 1700

Volume to Capacity 0.11 0.24 0.12 0.05 0.18

Queue Length 95th (ft) 9 0 0 4 0

Control Delay (s) 11.1 0.0 0.0 2.5 0.0

Lane LOS B A

Approach Delay (s) 11.1 0.0 1.0

Approach LOS B

Intersection Summary

Average Delay 1.1

Intersection Capacity Utilization 43.5% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR EBR2 WBL2 WBL WBT WBR NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 30 335 24 1 30 54 445 211 6 87 180 20

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 12 12 12 11 11 10 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.95 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1700 3491 1711 3097 1711 1771

Flt Permitted 0.38 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 681 3491 1711 3097 1711 1771

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 33 364 26 1 33 59 484 229 7 95 196 22

RTOR Reduction (vph) 0 0 0 0 0 0 31 0 0 0 3 0

Lane Group Flow (vph) 33 391 0 0 0 92 682 0 0 102 215 0

Confl. Peds. (#/hr) 4 6 2 6 2 2 2

Confl. Bikes (#/hr) 3 2

Bus Blockages (#/hr) 0 0 0 0 0 0 4 0 0 0 0 0

Turn Type Perm Prot Prot Split Split

Protected Phases 2 1 1 6 4 4 4

Permitted Phases 2

Actuated Green, G (s) 57.5 57.5 11.9 74.4 21.7 21.7

Effective Green, g (s) 57.5 57.5 11.9 74.4 21.7 21.7

Actuated g/C Ratio 0.41 0.41 0.09 0.53 0.15 0.15

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.5 2.0 2.0 2.5 2.5

Lane Grp Cap (vph) 280 1434 145 1646 265 275

v/s Ratio Prot 0.11 c0.05 c0.22 0.06 c0.12

v/s Ratio Perm 0.05

v/c Ratio 0.12 0.27 0.63 0.41 0.38 0.78

Uniform Delay, d1 25.5 27.4 61.9 19.7 53.2 56.9

Progression Factor 1.00 1.00 0.90 0.72 1.00 1.00

Incremental Delay, d2 0.9 0.5 6.0 0.7 0.7 12.9

Delay (s) 26.4 27.8 61.7 14.9 53.8 69.8

Level of Service C C E B D E

Approach Delay (s) 27.7 20.2 64.7

Approach LOS C C E

Intersection Summary

HCM Average Control Delay 37.6 HCM Level of Service D

HCM Volume to Capacity ratio 0.55

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 66.1% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBL SBT SBR SBR2 NEL2 NEL NER NER2

Lane Configurations

Volume (vph) 100 74 20 32 2 26 22 9

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 0.95

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 0.94 0.93

Flt Protected 0.95 1.00 0.98

Satd. Flow (prot) 1711 1650 1602

Flt Permitted 0.95 1.00 0.98

Satd. Flow (perm) 1711 1650 1602

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 109 80 22 35 2 28 24 10

RTOR Reduction (vph) 0 10 0 0 0 0 0 0

Lane Group Flow (vph) 109 127 0 0 0 64 0 0

Confl. Peds. (#/hr) 4 2 2 2 4 4 6

Confl. Bikes (#/hr) 3 3

Bus Blockages (#/hr) 0 2 0 0 0 0 0 0

Turn Type Split Split

Protected Phases 7 7 3 3

Permitted Phases

Actuated Green, G (s) 15.1 15.1 8.8

Effective Green, g (s) 15.1 15.1 8.8

Actuated g/C Ratio 0.11 0.11 0.06

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0

Lane Grp Cap (vph) 185 178 101

v/s Ratio Prot 0.06 c0.08 c0.04

v/s Ratio Perm

v/c Ratio 0.59 0.71 0.63

Uniform Delay, d1 59.5 60.4 64.0

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 3.1 10.7 9.2

Delay (s) 62.6 71.1 73.2

Level of Service E E E

Approach Delay (s) 67.3 73.2

Approach LOS E E

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 59 457 24 32 777 155 12 37 27 64 31 49

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 11 11 10 10 11 10 10 10

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00

Frt 0.99 0.98 1.00 0.94 1.00 0.91

Flt Protected 0.99 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 3348 3286 1638 1617 1644 1559

Flt Permitted 0.77 0.92 0.70 1.00 0.71 1.00

Satd. Flow (perm) 2594 3035 1208 1617 1232 1559

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 64 497 26 35 845 168 13 40 29 70 34 53

RTOR Reduction (vph) 0 3 0 0 16 0 0 25 0 0 0 0

Lane Group Flow (vph) 0 584 0 0 1032 0 13 44 0 70 87 0

Confl. Peds. (#/hr) 8 2 2 8 7 4 4 7

Confl. Bikes (#/hr) 2

Bus Blockages (#/hr) 0 4 0 0 4 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 51.2 51.2 8.8 8.8 8.8 8.8

Effective Green, g (s) 51.2 51.2 8.8 8.8 8.8 8.8

Actuated g/C Ratio 0.73 0.73 0.13 0.13 0.13 0.13

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1897 2220 152 203 155 196

v/s Ratio Prot 0.03 0.06

v/s Ratio Perm 0.23 c0.34 0.01 c0.06

v/c Ratio 0.31 0.47 0.09 0.22 0.45 0.44

Uniform Delay, d1 3.3 3.8 27.0 27.5 28.4 28.3

Progression Factor 2.01 0.46 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.4 0.7 0.2 0.5 2.1 1.6

Delay (s) 7.0 2.4 27.3 28.0 30.4 29.9

Level of Service A A C C C C

Approach Delay (s) 7.0 2.4 27.9 30.2

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 7.3 HCM Level of Service A

HCM Volume to Capacity ratio 0.46

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 66.0% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 404 146 100 662 315 94

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 11 11 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 1.00 0.95 0.97

Frpb, ped/bikes 0.99 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.96 1.00 1.00 0.97

Flt Protected 1.00 0.95 1.00 0.96

Satd. Flow (prot) 3255 1770 3421 3340

Flt Permitted 1.00 0.95 1.00 0.96

Satd. Flow (perm) 3255 1770 3421 3340

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 439 159 109 720 342 102

RTOR Reduction (vph) 39 0 0 0 48 0

Lane Group Flow (vph) 559 0 109 720 396 0

Confl. Peds. (#/hr) 6 6

Confl. Bikes (#/hr) 1 3

Turn Type Prot

Protected Phases 2 1 6 4

Permitted Phases

Actuated Green, G (s) 34.8 7.6 47.4 12.6

Effective Green, g (s) 34.8 7.6 47.4 12.6

Actuated g/C Ratio 0.50 0.11 0.68 0.18

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1618 192 2317 601

v/s Ratio Prot c0.17 c0.06 0.21 c0.12

v/s Ratio Perm

v/c Ratio 0.35 0.57 0.31 0.66

Uniform Delay, d1 10.7 29.6 4.6 26.7

Progression Factor 0.93 0.91 1.47 1.00

Incremental Delay, d2 0.6 2.1 0.3 2.0

Delay (s) 10.5 29.0 7.1 28.7

Level of Service B C A C

Approach Delay (s) 10.5 10.0 28.7

Approach LOS B A C

Intersection Summary

HCM Average Control Delay 14.6 HCM Level of Service B

HCM Volume to Capacity ratio 0.45

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 46.0% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 44 418 49 19 501 40 216 232 41 77 102 35

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 12 11 11 11 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.99 1.00 0.98 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1711 3355 1770 3349 1711 1756 1711 1732

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1711 3355 1770 3349 1711 1756 1711 1732

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 48 454 53 21 545 43 235 252 45 84 111 38

RTOR Reduction (vph) 0 4 0 0 3 0 0 5 0 0 0 0

Lane Group Flow (vph) 48 503 0 21 585 0 235 292 0 84 149 0

Confl. Peds. (#/hr) 2 4 4 2 1 1

Confl. Bikes (#/hr) 3 1

Bus Blockages (#/hr) 0 0 0 0 4 0 0 0 0 0 0 0

Turn Type Prot Prot Split Split

Protected Phases 1 6 5 2 3 3 4 4

Permitted Phases

Actuated Green, G (s) 7.5 72.0 3.6 68.1 27.9 27.9 16.5 16.5

Effective Green, g (s) 7.5 72.0 3.6 68.1 27.9 27.9 16.5 16.5

Actuated g/C Ratio 0.05 0.51 0.03 0.49 0.20 0.20 0.12 0.12

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.0 2.5 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 92 1725 46 1629 341 350 202 204

v/s Ratio Prot c0.03 c0.15 0.01 c0.17 0.14 c0.17 0.05 c0.09

v/s Ratio Perm

v/c Ratio 0.52 0.29 0.46 0.36 0.69 0.83 0.42 0.73

Uniform Delay, d1 64.5 19.4 67.2 22.4 52.0 53.8 57.3 59.6

Progression Factor 0.99 0.90 1.10 0.92 0.70 0.71 1.00 1.00

Incremental Delay, d2 3.8 0.4 5.1 0.6 4.5 14.7 0.5 11.0

Delay (s) 67.8 17.8 78.7 21.3 41.1 52.9 57.8 70.6

Level of Service E B E C D D E E

Approach Delay (s) 22.1 23.3 47.7 66.0

Approach LOS C C D E

Intersection Summary

HCM Average Control Delay 34.8 HCM Level of Service C

HCM Volume to Capacity ratio 0.55

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 25.0

Intersection Capacity Utilization 55.4% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 11 2 0 78 4 16 1 388 74 18 174 2

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 12 2 0 85 4 17 1 422 80 20 189 2

Pedestrians 2 1 1 1

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 0 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 716 737 193 697 698 464 193 503

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 716 737 193 697 698 464 193 503

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 96 99 100 76 99 97 100 98

cM capacity (veh/h) 326 339 846 348 357 597 1378 1060

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 14 107 503 211

Volume Left 12 85 1 20

Volume Right 0 17 80 2

cSH 328 373 1378 1060

Volume to Capacity 0.04 0.29 0.00 0.02

Queue Length 95th (ft) 3 29 0 1

Control Delay (s) 16.5 18.4 0.0 0.9

Lane LOS C C A A

Approach Delay (s) 16.5 18.4 0.0 0.9

Approach LOS C C

Intersection Summary

Average Delay 2.9

Intersection Capacity Utilization 37.8% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

13: 244th St SW & Firdale Ave 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 48 Synchro 7 -  Report

David Evans and Associates, Inc. Page 14

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 5 64 110 460 345 7

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 5 70 120 500 375 8

Pedestrians 2 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1122 381 385

vC1, stage 1 conf vol 381

vC2, stage 2 conf vol 741

vCu, unblocked vol 1122 381 385

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s) 5.4

tF (s) 3.5 3.3 2.2

p0 queue free % 99 90 90

cM capacity (veh/h) 386 665 1172

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 75 620 383

Volume Left 5 120 0

Volume Right 70 0 8

cSH 632 1172 1700

Volume to Capacity 0.12 0.10 0.23

Queue Length 95th (ft) 10 8 0

Control Delay (s) 11.5 2.6 0.0

Lane LOS B A

Approach Delay (s) 11.5 2.6 0.0

Approach LOS B

Intersection Summary

Average Delay 2.3

Intersection Capacity Utilization 63.1% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 2 334 71 55 385 37 163 17 34 15 3 6

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 363 77 60 418 40 177 18 37 16 3 7

Pedestrians 1 1 2

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 461 441 953 987 404 975 1006 441

vC1, stage 1 conf vol 407 407 560 560

vC2, stage 2 conf vol 546 580 415 446

vCu, unblocked vol 461 441 953 987 404 975 1006 441

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s) 6.1 5.5 6.1 5.5

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 95 58 96 94 96 99 99

cM capacity (veh/h) 1099 1118 420 411 646 386 397 616

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 2 440 60 459 233 26

Volume Left 2 0 60 0 177 16

Volume Right 0 77 0 40 37 7

cSH 1099 1700 1118 1700 444 427

Volume to Capacity 0.00 0.26 0.05 0.27 0.52 0.06

Queue Length 95th (ft) 0 0 4 0 74 5

Control Delay (s) 8.3 0.0 8.4 0.0 21.7 14.0

Lane LOS A A C B

Approach Delay (s) 0.0 1.0 21.7 14.0

Approach LOS C B

Intersection Summary

Average Delay 4.9

Intersection Capacity Utilization 51.2% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

15: 244th St SW & Fremont Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 48 Synchro 7 -  Report

David Evans and Associates, Inc. Page 16

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 370 49 128 493 119 316

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 402 53 139 536 129 343

Pedestrians 2 6

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 1

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 1257

pX, platoon unblocked 0.86

vC, conflicting volume 461 1251 435

vC1, stage 1 conf vol 435

vC2, stage 2 conf vol 816

vCu, unblocked vol 461 1211 435

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s) 5.4

tF (s) 2.2 3.5 3.3

p0 queue free % 87 61 44

cM capacity (veh/h) 1094 334 618

Direction, Lane # EB 1 WB 1 WB 2 NB 1

Volume Total 455 139 536 473

Volume Left 0 139 0 129

Volume Right 53 0 0 343

cSH 1700 1094 1700 501

Volume to Capacity 0.27 0.13 0.32 0.94

Queue Length 95th (ft) 0 11 0 291

Control Delay (s) 0.0 8.8 0.0 56.0

Lane LOS A F

Approach Delay (s) 0.0 1.8 56.0

Approach LOS F

Intersection Summary

Average Delay 17.3

Intersection Capacity Utilization 65.7% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 8 31 53 251 79 12

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 9 34 58 273 86 13

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 331 246 195

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 331 246 195

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 99 88 98

cM capacity (veh/h) 1227 736 846

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 42 330 99

Volume Left 9 0 86

Volume Right 0 273 13

cSH 1227 1700 749

Volume to Capacity 0.01 0.19 0.13

Queue Length 95th (ft) 1 0 11

Control Delay (s) 1.7 0.0 10.5

Lane LOS A B

Approach Delay (s) 1.7 0.0 10.5

Approach LOS B

Intersection Summary

Average Delay 2.4

Intersection Capacity Utilization 30.1% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 27 37 89 344 200 20

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 29 40 97 374 217 22

Pedestrians 4

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 800 228 217

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 800 228 217

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 91 95 93

cM capacity (veh/h) 328 811 1352

Direction, Lane # EB 1 EB 2 NB 1 SB 1

Volume Total 29 40 471 239

Volume Left 29 0 97 0

Volume Right 0 40 0 22

cSH 328 811 1352 1700

Volume to Capacity 0.09 0.05 0.07 0.14

Queue Length 95th (ft) 7 4 6 0

Control Delay (s) 17.1 9.7 2.2 0.0

Lane LOS C A A

Approach Delay (s) 12.8 2.2 0.0

Approach LOS B

Intersection Summary

Average Delay 2.5

Intersection Capacity Utilization 48.1% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 1 0 159 2 215 0 263 142 55 130 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 11 12 12 12 12 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 0.98 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 0.85 1.00

Flt Protected 1.00 0.95 1.00 1.00 1.00 0.99

Satd. Flow (prot) 1863 1707 1544 1863 1549 1831

Flt Permitted 1.00 0.76 1.00 1.00 1.00 0.60

Satd. Flow (perm) 1863 1361 1544 1863 1549 1114

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 1 0 173 2 234 0 286 154 60 141 1

RTOR Reduction (vph) 0 0 0 0 86 0 0 0 119 0 0 0

Lane Group Flow (vph) 0 1 0 173 150 0 0 286 35 0 202 0

Confl. Peds. (#/hr) 3 1 1 3 6 7 7 6

Confl. Bikes (#/hr) 1 1

Turn Type Perm Perm Perm Perm Perm

Protected Phases 2 2 5 5

Permitted Phases 2 2 5 5 5

Actuated Green, G (s) 44.3 44.3 44.3 15.7 15.7 15.7

Effective Green, g (s) 44.3 44.3 44.3 15.7 15.7 15.7

Actuated g/C Ratio 0.63 0.63 0.63 0.22 0.22 0.22

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1179 861 977 418 347 250

v/s Ratio Prot 0.00 0.10 0.15

v/s Ratio Perm c0.13 0.02 c0.18

v/c Ratio 0.00 0.20 0.15 0.68 0.10 0.81

Uniform Delay, d1 4.7 5.4 5.2 24.9 21.5 25.7

Progression Factor 1.00 0.54 2.16 1.00 1.00 1.02

Incremental Delay, d2 0.0 0.5 0.3 3.7 0.0 15.7

Delay (s) 4.7 3.4 11.6 28.6 21.6 42.0

Level of Service A A B C C D

Approach Delay (s) 4.7 8.1 26.1 42.0

Approach LOS A A C D

Intersection Summary

HCM Average Control Delay 22.2 HCM Level of Service C

HCM Volume to Capacity ratio 0.36

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 52.4% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 66 729 58 153 807 314 69 329 229 159 202 28

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 11 12 11 12 11 10 11 12 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 0.91 0.91

Frpb, ped/bikes 1.00 1.00 1.00 0.98 1.00 1.00 0.96 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.96 1.00 1.00 0.85 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 0.99

Satd. Flow (prot) 1770 3374 1770 3199 1711 1739 1473 1610 3198

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 0.99

Satd. Flow (perm) 1770 3374 1770 3199 1711 1739 1473 1610 3198

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 72 792 63 166 877 341 75 358 249 173 220 30

RTOR Reduction (vph) 0 4 0 0 26 0 0 0 165 0 6 0

Lane Group Flow (vph) 72 851 0 166 1192 0 75 358 84 138 279 0

Confl. Peds. (#/hr) 21 14 14 21 6 13 13 6

Turn Type Prot Prot Split Perm Split

Protected Phases 5 2 1 6 4 4 3 3

Permitted Phases 4

Actuated Green, G (s) 8.0 56.0 15.6 63.6 31.4 31.4 31.4 17.0 17.0

Effective Green, g (s) 8.0 56.0 15.6 63.6 31.4 31.4 31.4 17.0 17.0

Actuated g/C Ratio 0.06 0.40 0.11 0.45 0.22 0.22 0.22 0.12 0.12

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 101 1350 197 1453 384 390 330 196 388

v/s Ratio Prot 0.04 c0.25 0.09 c0.37 0.04 c0.21 0.09 c0.09

v/s Ratio Perm 0.06

v/c Ratio 0.71 0.63 0.84 0.82 0.20 0.92 0.25 0.70 0.72

Uniform Delay, d1 64.9 33.7 61.0 33.2 44.1 53.0 44.7 59.1 59.2

Progression Factor 0.88 0.83 1.12 0.38 1.00 1.00 1.00 1.05 1.06

Incremental Delay, d2 17.3 2.2 3.0 0.5 0.1 25.6 0.1 8.4 4.9

Delay (s) 74.2 30.1 71.5 13.0 44.1 78.6 44.8 70.3 67.6

Level of Service E C E B D E D E E

Approach Delay (s) 33.6 20.0 62.5 68.5

Approach LOS C C E E

Intersection Summary

HCM Average Control Delay 38.2 HCM Level of Service D

HCM Volume to Capacity ratio 0.80

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 80.7% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 57 30 18 14 29 11 26 462 6 7 246 21

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 62 33 20 15 32 12 28 502 7 8 267 23

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 114 59 537 298

Volume Left (vph) 62 15 28 8

Volume Right (vph) 20 12 7 23

Hadj (s) 0.04 -0.04 0.04 -0.01

Departure Headway (s) 6.1 6.2 4.9 5.2

Degree Utilization, x 0.19 0.10 0.73 0.43

Capacity (veh/h) 521 501 715 664

Control Delay (s) 10.6 9.9 20.1 11.9

Approach Delay (s) 10.6 9.9 20.1 11.9

Approach LOS B A C B

Intersection Summary

Delay 16.0

HCM Level of Service C

Intersection Capacity Utilization 55.0% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 36 208 279 279 96 24

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 39 226 303 303 104 26

Pedestrians 1 12

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1040 118 131

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1040 118 131

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 80 76 79

cM capacity (veh/h) 200 933 1453

Direction, Lane # EB 1 EB 2 NB 1 SB 1

Volume Total 39 226 607 130

Volume Left 39 0 303 0

Volume Right 0 226 0 26

cSH 200 933 1453 1700

Volume to Capacity 0.20 0.24 0.21 0.08

Queue Length 95th (ft) 18 24 20 0

Control Delay (s) 27.4 10.1 5.1 0.0

Lane LOS D B A

Approach Delay (s) 12.6 5.1 0.0

Approach LOS B

Intersection Summary

Average Delay 6.4

Intersection Capacity Utilization 46.8% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 25 36 3 21 38 171 8 362 31 156 145 17

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 27 39 3 23 41 186 9 393 34 170 158 18

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 70 64 186 436 346

Volume Left (vph) 27 23 0 9 170

Volume Right (vph) 3 0 186 34 18

Hadj (s) 0.08 0.21 -0.67 -0.01 0.10

Departure Headway (s) 6.9 7.0 6.1 5.5 5.7

Degree Utilization, x 0.13 0.12 0.32 0.66 0.55

Capacity (veh/h) 429 465 532 632 602

Control Delay (s) 10.9 9.8 10.7 18.4 15.4

Approach Delay (s) 10.9 10.5 18.4 15.4

Approach LOS B B C C

Intersection Summary

Delay 15.2

HCM Level of Service C

Intersection Capacity Utilization 59.3% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 19 165 2 23 146 63 9 450 54 54 233 15

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 11 11 11 12 11 11 12 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.98 1.00 1.00

Flpb, ped/bikes 0.99 1.00 0.97 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.96 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1755 1858 1653 1703 1767 1801 1507 1768 1782

Flt Permitted 0.47 1.00 0.58 1.00 0.59 1.00 1.00 0.45 1.00

Satd. Flow (perm) 867 1858 1006 1703 1104 1801 1507 831 1782

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 21 179 2 25 159 68 10 489 59 59 253 16

RTOR Reduction (vph) 0 1 0 0 25 0 0 0 20 0 3 0

Lane Group Flow (vph) 21 180 0 25 202 0 10 489 39 59 266 0

Confl. Peds. (#/hr) 6 22 22 6 1 2 2 1

Confl. Bikes (#/hr) 2 2

Turn Type Perm Perm Perm Perm Perm

Protected Phases 4 4 2 2

Permitted Phases 4 4 2 2 2

Actuated Green, G (s) 13.3 13.3 13.3 13.3 46.7 46.7 46.7 46.7 46.7

Effective Green, g (s) 13.3 13.3 13.3 13.3 46.7 46.7 46.7 46.7 46.7

Actuated g/C Ratio 0.19 0.19 0.19 0.19 0.67 0.67 0.67 0.67 0.67

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 165 353 191 324 737 1202 1005 554 1189

v/s Ratio Prot 0.10 c0.12 c0.27 0.15

v/s Ratio Perm 0.02 0.02 0.01 0.03 0.07

v/c Ratio 0.13 0.51 0.13 0.62 0.01 0.41 0.04 0.11 0.22

Uniform Delay, d1 23.5 25.4 23.5 26.0 3.9 5.3 4.0 4.2 4.6

Progression Factor 1.00 1.00 1.21 1.36 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.5 0.1 2.5 0.0 1.0 0.1 0.4 0.4

Delay (s) 23.7 25.9 28.5 37.9 3.9 6.3 4.1 4.6 5.0

Level of Service C C C D A A A A A

Approach Delay (s) 25.7 36.9 6.1 4.9

Approach LOS C D A A

Intersection Summary

HCM Average Control Delay 14.5 HCM Level of Service B

HCM Volume to Capacity ratio 0.46

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 59.5% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 1 238 35 157 185 36 41 17 668 25 306 71

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00 1.00 0.95 0.95 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.86 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 1676 1400 1513 1586 1393 1589 1365 1354 1593 3185 1392

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.53 1.00 1.00 0.43 1.00 1.00

Satd. Flow (perm) 1593 1676 1400 1513 1586 1393 895 1365 1354 725 3185 1392

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 1 259 38 171 201 39 45 18 726 27 333 77

RTOR Reduction (vph) 0 0 14 0 0 0 0 168 175 0 0 36

Lane Group Flow (vph) 1 259 24 154 218 39 45 206 195 27 333 41

Confl. Peds. (#/hr) 5 3 3 5 1 1

Turn Type Split Perm Split Free Perm Prot Perm Perm

Protected Phases 8 8 7 7 2 2 6

Permitted Phases 8 Free 2 6 6

Actuated Green, G (s) 27.5 27.5 27.5 23.7 23.7 140.0 73.8 73.8 73.8 73.8 73.8 73.8

Effective Green, g (s) 27.5 27.5 27.5 23.7 23.7 140.0 73.8 73.8 73.8 73.8 73.8 73.8

Actuated g/C Ratio 0.20 0.20 0.20 0.17 0.17 1.00 0.53 0.53 0.53 0.53 0.53 0.53

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.5 3.5 3.5 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 313 329 275 256 268 1393 472 720 714 382 1679 734

v/s Ratio Prot 0.00 c0.15 0.10 c0.14 c0.15 0.14 0.10

v/s Ratio Perm 0.02 0.03 0.05 0.04 0.03

v/c Ratio 0.00 0.79 0.09 0.60 0.81 0.03 0.10 0.29 0.27 0.07 0.20 0.06

Uniform Delay, d1 45.2 53.5 46.0 53.8 56.0 0.0 16.5 18.4 18.3 16.3 17.5 16.1

Progression Factor 1.00 1.00 1.00 0.38 0.39 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 12.1 0.2 2.4 14.6 0.0 0.4 1.0 0.9 0.4 0.3 0.1

Delay (s) 45.2 65.5 46.1 22.7 36.5 0.0 16.9 19.4 19.2 16.6 17.7 16.3

Level of Service D E D C D A B B B B B B

Approach Delay (s) 63.0 27.9 19.2 17.4

Approach LOS E C B B

Intersection Summary

HCM Average Control Delay 27.4 HCM Level of Service C

HCM Volume to Capacity ratio 0.50

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 64.2% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 363 130 5 235 100 92 6 992 205 133 626 206

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.98 1.00 0.99 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.97 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1769 1850 1743 1863 1556 1769 3423 1770 3384

Flt Permitted 0.36 1.00 0.66 1.00 1.00 0.28 1.00 0.09 1.00

Satd. Flow (perm) 663 1850 1218 1863 1556 528 3423 160 3384

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 395 141 5 255 109 100 7 1078 223 145 680 224

RTOR Reduction (vph) 0 1 0 0 0 91 0 11 0 0 20 0

Lane Group Flow (vph) 395 145 0 255 109 9 7 1290 0 145 884 0

Confl. Peds. (#/hr) 1 11 11 1 2 12 12 2

Confl. Bikes (#/hr) 2 1 1

Turn Type pm+pt pm+pt Perm pm+pt pm+pt

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 8 2 6

Actuated Green, G (s) 47.4 23.6 32.8 13.0 13.0 69.9 69.1 84.6 79.8

Effective Green, g (s) 47.4 23.6 32.8 13.0 13.0 69.9 69.1 84.6 79.8

Actuated g/C Ratio 0.34 0.17 0.23 0.09 0.09 0.50 0.49 0.60 0.57

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 465 312 360 173 144 271 1689 229 1929

v/s Ratio Prot c0.18 0.08 0.10 0.06 0.00 c0.38 c0.05 0.26

v/s Ratio Perm c0.10 0.07 0.01 0.01 0.33

v/c Ratio 0.85 0.47 0.71 0.63 0.06 0.03 0.76 0.63 0.46

Uniform Delay, d1 39.8 52.5 48.1 61.2 58.0 17.8 28.8 22.6 17.5

Progression Factor 1.00 1.00 0.21 0.54 1.66 1.00 1.00 1.00 1.00

Incremental Delay, d2 13.5 1.1 4.7 5.5 0.1 0.0 3.3 5.6 0.8

Delay (s) 53.3 53.6 15.0 38.6 96.1 17.8 32.2 28.2 18.3

Level of Service D D B D F B C C B

Approach Delay (s) 53.4 38.0 32.1 19.7

Approach LOS D D C B

Intersection Summary

HCM Average Control Delay 32.5 HCM Level of Service C

HCM Volume to Capacity ratio 0.78

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 80.5% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 363 823 112 5 775 303 338 499 500 26 40 90

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.1 5.5 5.5 5.5 5.1 5.1 5.5 5.1 5.1 5.5

Lane Util. Factor 1.00 0.95 1.00 0.95 0.91 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.96 0.99 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 0.96 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 1.00 0.95 0.99 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3539 1520 3371 1610 3370 1583 1770 1863 1583

Flt Permitted 0.08 1.00 1.00 0.95 0.95 0.99 1.00 0.95 1.00 1.00

Satd. Flow (perm) 142 3539 1520 3207 1610 3370 1583 1770 1863 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 395 895 122 5 842 329 367 542 543 28 43 98

RTOR Reduction (vph) 0 0 33 0 30 0 0 0 195 0 0 58

Lane Group Flow (vph) 395 895 89 0 1146 0 294 615 348 28 43 40

Confl. Peds. (#/hr) 6 8 8 6

Confl. Bikes (#/hr) 1

Turn Type pm+pt Perm Perm Split custom Split custom

Protected Phases 5 2 6 4 4 3 3

Permitted Phases 2 2 6 2 6

Actuated Green, G (s) 84.3 84.3 84.3 53.9 27.8 27.8 84.3 3.7 3.7 53.9

Effective Green, g (s) 84.3 84.3 84.3 53.9 27.8 27.8 84.3 3.7 3.7 53.9

Actuated g/C Ratio 0.64 0.64 0.64 0.41 0.21 0.21 0.64 0.03 0.03 0.41

Clearance Time (s) 5.1 5.5 5.5 5.5 5.1 5.1 5.5 5.1 5.1 5.5

Vehicle Extension (s) 3.0 3.5 3.5 3.5 3.0 3.0 3.5 3.0 3.0 3.5

Lane Grp Cap (vph) 404 2269 974 1315 340 712 1015 50 52 649

v/s Ratio Prot c0.19 0.25 c0.18 0.18 0.02 c0.02

v/s Ratio Perm c0.44 0.06 0.36 0.22 0.03

v/c Ratio 0.98 0.39 0.09 0.87 0.86 0.86 0.34 0.56 0.83 0.06

Uniform Delay, d1 41.6 11.3 9.0 35.6 50.0 50.0 10.9 63.1 63.6 23.5

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 38.5 0.1 0.0 6.7 19.8 10.6 0.2 13.6 64.4 0.0

Delay (s) 80.1 11.5 9.0 42.4 69.8 60.6 11.1 76.6 128.0 23.5

Level of Service F B A D E E B E F C

Approach Delay (s) 30.5 42.4 44.0 58.9

Approach LOS C D D E

Intersection Summary

HCM Average Control Delay 39.6 HCM Level of Service D

HCM Volume to Capacity ratio 0.92

Actuated Cycle Length (s) 131.5 Sum of lost time (s) 15.3

Intersection Capacity Utilization 89.2% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Sign Control Stop Stop Stop

Volume (vph) 3 41 58 43 30 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 3 45 63 47 33 1

Direction, Lane # EB 1 NB 1 SB 1

Volume Total (vph) 48 110 34

Volume Left (vph) 3 63 0

Volume Right (vph) 45 0 1

Hadj (s) -0.51 0.15 0.01

Departure Headway (s) 3.7 4.2 4.1

Degree Utilization, x 0.05 0.13 0.04

Capacity (veh/h) 932 841 856

Control Delay (s) 6.9 7.8 7.3

Approach Delay (s) 6.9 7.8 7.3

Approach LOS A A A

Intersection Summary

Delay 7.5

HCM Level of Service A

Intersection Capacity Utilization 22.1% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 4 2 0 1 5 50 0 24 0 48 37 10

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 4 2 0 1 5 54 0 26 0 52 40 11

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 7 61 26 103

Volume Left (vph) 4 1 0 52

Volume Right (vph) 0 54 0 11

Hadj (s) 0.17 -0.50 0.03 0.07

Departure Headway (s) 4.4 3.7 4.2 4.1

Degree Utilization, x 0.01 0.06 0.03 0.12

Capacity (veh/h) 786 940 835 853

Control Delay (s) 7.4 6.9 7.3 7.7

Approach Delay (s) 7.4 6.9 7.3 7.7

Approach LOS A A A A

Intersection Summary

Delay 7.4

HCM Level of Service A

Intersection Capacity Utilization 23.6% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 0 1 8 0 41 0 94 10 26 58 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 0 1 9 0 45 0 102 11 28 63 0

Pedestrians 1 1

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 273 233 64 229 227 109 63 113

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 273 233 64 229 227 109 63 113

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 100 100 99 100 95 100 98

cM capacity (veh/h) 638 655 999 714 659 944 1540 1476

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 2 53 113 91

Volume Left 1 9 0 28

Volume Right 1 45 11 0

cSH 779 897 1540 1476

Volume to Capacity 0.00 0.06 0.00 0.02

Queue Length 95th (ft) 0 5 0 1

Control Delay (s) 9.6 9.3 0.0 2.4

Lane LOS A A A

Approach Delay (s) 9.6 9.3 0.0 2.4

Approach LOS A A

Intersection Summary

Average Delay 2.8

Intersection Capacity Utilization 21.5% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 326 15 7 19 4 14 58 427 17 14 297 160

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 5.0 5.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 0.99 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.95 1.00 0.99 1.00 0.95

Flt Protected 0.96 0.97 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1769 1714 1756 3515 1770 3326

Flt Permitted 0.73 0.79 0.47 1.00 0.95 1.00

Satd. Flow (perm) 1353 1395 869 3515 1770 3326

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 354 16 8 21 4 15 63 464 18 15 323 174

RTOR Reduction (vph) 0 1 0 0 10 0 0 2 0 0 37 0

Lane Group Flow (vph) 0 377 0 0 30 0 63 480 0 15 460 0

Confl. Peds. (#/hr) 1 3 3 1 3 2 2 3

Confl. Bikes (#/hr) 1

Turn Type Perm Perm Perm Prot

Protected Phases 8 8 6 5 5 6

Permitted Phases 8 8 6

Actuated Green, G (s) 49.5 49.5 64.2 64.2 13.3 81.5

Effective Green, g (s) 49.5 49.5 64.2 64.2 13.3 81.5

Actuated g/C Ratio 0.35 0.35 0.46 0.46 0.10 0.58

Clearance Time (s) 4.0 4.0 5.0 5.0 4.0

Vehicle Extension (s) 3.5 3.5 2.5 2.5 2.0

Lane Grp Cap (vph) 478 493 398 1612 168 1936

v/s Ratio Prot c0.14 0.01 c0.14

v/s Ratio Perm c0.28 0.02 0.07

v/c Ratio 0.79 0.06 0.16 0.30 0.09 0.24

Uniform Delay, d1 40.6 29.9 22.1 23.8 57.8 14.2

Progression Factor 1.00 1.00 0.71 0.69 1.69 0.15

Incremental Delay, d2 8.7 0.1 0.8 0.5 0.1 0.0

Delay (s) 49.3 30.0 16.5 17.0 98.0 2.2

Level of Service D C B B F A

Approach Delay (s) 49.3 30.0 16.9 5.0

Approach LOS D C B A

Intersection Summary

HCM Average Control Delay 21.4 HCM Level of Service C

HCM Volume to Capacity ratio 0.49

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 13.0

Intersection Capacity Utilization 54.4% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 3 5 104 5 7 9 119 73 8 50 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 3 5 113 5 8 10 129 79 9 54 0

Pedestrians 2 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 131

pX, platoon unblocked 0.97 0.97 0.97 0.97 0.97 0.97

vC, conflicting volume 273 300 56 269 260 171 54 209

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 234 263 56 231 222 130 54 169

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 99 99 84 99 99 99 99

cM capacity (veh/h) 680 615 1008 688 648 891 1551 1367

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 9 126 218 63

Volume Left 0 113 10 9

Volume Right 5 8 79 0

cSH 813 695 1551 1367

Volume to Capacity 0.01 0.18 0.01 0.01

Queue Length 95th (ft) 1 16 0 0

Control Delay (s) 9.5 11.3 0.4 1.1

Lane LOS A B A A

Approach Delay (s) 9.5 11.3 0.4 1.1

Approach LOS A B

Intersection Summary

Average Delay 4.0

Intersection Capacity Utilization 32.1% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 15 3 7 21 18 18 14 89 12 28 88 49

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 16 3 8 23 20 20 15 97 13 30 96 53

Pedestrians 4 3 1

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 350 330 127 330 350 106 153 113

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 350 330 127 330 350 106 153 113

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 97 99 99 96 96 98 99 98

cM capacity (veh/h) 558 567 919 596 553 946 1423 1473

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 27 62 125 179

Volume Left 16 23 15 30

Volume Right 8 20 13 53

cSH 628 656 1423 1473

Volume to Capacity 0.04 0.09 0.01 0.02

Queue Length 95th (ft) 3 8 1 2

Control Delay (s) 11.0 11.1 1.0 1.4

Lane LOS B B A A

Approach Delay (s) 11.0 11.1 1.0 1.4

Approach LOS B B

Intersection Summary

Average Delay 3.5

Intersection Capacity Utilization 24.1% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 131 729 4 4 1013 98 4 1 1 44 1 134

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.6 4.6 4.6 4.6 5.5 5.5 5.5

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.99 0.98 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.97 0.95 1.00

Satd. Flow (prot) 1769 3536 1768 3484 1759 1770 1561

Flt Permitted 0.16 1.00 0.30 1.00 0.90 0.75 1.00

Satd. Flow (perm) 292 3536 551 3484 1634 1404 1561

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 142 792 4 4 1101 107 4 1 1 48 1 146

RTOR Reduction (vph) 0 0 0 0 8 0 0 1 0 0 96 0

Lane Group Flow (vph) 142 796 0 4 1200 0 0 5 0 48 51 0

Confl. Peds. (#/hr) 2 1 1 2 2 2

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 82.4 82.4 82.4 82.4 47.5 47.5 47.5

Effective Green, g (s) 82.4 82.4 82.4 82.4 47.5 47.5 47.5

Actuated g/C Ratio 0.59 0.59 0.59 0.59 0.34 0.34 0.34

Clearance Time (s) 4.6 4.6 4.6 4.6 5.5 5.5 5.5

Vehicle Extension (s) 3.5 3.5 3.5 3.5 4.0 4.0 4.0

Lane Grp Cap (vph) 172 2081 324 2051 554 476 530

v/s Ratio Prot 0.22 0.34 0.03

v/s Ratio Perm c0.49 0.01 0.00 c0.03

v/c Ratio 0.83 0.38 0.01 0.58 0.01 0.10 0.10

Uniform Delay, d1 23.0 15.3 11.9 18.1 30.7 31.6 31.6

Progression Factor 1.21 0.98 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 16.4 0.1 0.0 0.5 0.0 0.4 0.4

Delay (s) 44.4 15.1 12.0 18.5 30.7 32.1 31.9

Level of Service D B B B C C C

Approach Delay (s) 19.5 18.5 30.7 32.0

Approach LOS B B C C

Intersection Summary

HCM Average Control Delay 20.1 HCM Level of Service C

HCM Volume to Capacity ratio 0.56

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.1

Intersection Capacity Utilization 70.6% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 73 572 188 131 731 234 205 489 108 181 332 46

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.96 1.00 0.96 1.00 0.97 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 3394 1770 3392 1770 3432 1770 3466

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1770 3394 1770 3392 1770 3432 1770 3466

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 79 622 204 142 795 254 223 532 117 197 361 50

RTOR Reduction (vph) 0 45 0 0 43 0 0 27 0 0 16 0

Lane Group Flow (vph) 79 781 0 142 1006 0 223 622 0 197 395 0

Confl. Peds. (#/hr) 8 4 4 8 6 5 5 6

Turn Type Prot Prot Prot Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases

Actuated Green, G (s) 3.7 19.3 7.6 23.2 10.1 17.3 9.8 17.0

Effective Green, g (s) 3.7 19.3 7.6 23.2 10.1 17.3 9.8 17.0

Actuated g/C Ratio 0.05 0.28 0.11 0.33 0.14 0.25 0.14 0.24

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 94 936 192 1124 255 848 248 842

v/s Ratio Prot 0.04 0.23 c0.08 c0.30 c0.13 c0.18 0.11 0.11

v/s Ratio Perm

v/c Ratio 0.84 0.83 0.74 0.90 0.87 0.73 0.79 0.47

Uniform Delay, d1 32.9 23.8 30.2 22.2 29.3 24.2 29.1 22.6

Progression Factor 1.00 1.00 1.53 0.90 1.12 0.91 1.00 1.00

Incremental Delay, d2 45.8 6.5 12.8 8.7 26.5 5.6 15.9 1.9

Delay (s) 78.7 30.3 59.0 28.8 59.2 27.7 45.1 24.5

Level of Service E C E C E C D C

Approach Delay (s) 34.6 32.4 35.8 31.2

Approach LOS C C D C

Intersection Summary

HCM Average Control Delay 33.6 HCM Level of Service C

HCM Volume to Capacity ratio 0.80

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 72.4% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 0 0 791 0 0 0 0 0 651 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3

Lane Util. Factor 0.95 0.95

Frt 1.00 1.00

Flt Protected 1.00 1.00

Satd. Flow (prot) 3539 3539

Flt Permitted 1.00 1.00

Satd. Flow (perm) 3539 3539

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 0 0 0 860 0 0 0 0 0 708 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 0 0 0 860 0 0 0 0 0 708 0

Turn Type

Protected Phases 6 4

Permitted Phases

Actuated Green, G (s) 92.1 37.3

Effective Green, g (s) 92.1 37.3

Actuated g/C Ratio 0.66 0.27

Clearance Time (s) 5.3 5.3

Vehicle Extension (s) 5.0 5.0

Lane Grp Cap (vph) 2328 943

v/s Ratio Prot c0.24 c0.20

v/s Ratio Perm

v/c Ratio 0.37 0.75

Uniform Delay, d1 10.8 47.1

Progression Factor 0.86 1.00

Incremental Delay, d2 0.4 4.1

Delay (s) 9.7 51.1

Level of Service A D

Approach Delay (s) 0.0 9.7 0.0 51.1

Approach LOS A A A D

Intersection Summary

HCM Average Control Delay 28.4 HCM Level of Service C

HCM Volume to Capacity ratio 0.48

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.6

Intersection Capacity Utilization 36.9% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 0 768 0 0 647 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3

Lane Util. Factor 0.95 0.97

Frt 1.00 1.00

Flt Protected 1.00 0.95

Satd. Flow (prot) 3539 3433

Flt Permitted 1.00 0.95

Satd. Flow (perm) 3539 3433

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 835 0 0 703 0

RTOR Reduction (vph) 0 0 0 0 207 0

Lane Group Flow (vph) 0 835 0 0 496 0

Turn Type

Protected Phases 2 4

Permitted Phases

Actuated Green, G (s) 100.5 28.9

Effective Green, g (s) 100.5 28.9

Actuated g/C Ratio 0.72 0.21

Clearance Time (s) 5.3 5.3

Vehicle Extension (s) 5.0 5.0

Lane Grp Cap (vph) 2540 709

v/s Ratio Prot c0.24 c0.14

v/s Ratio Perm

v/c Ratio 0.33 0.70

Uniform Delay, d1 7.3 51.5

Progression Factor 1.56 0.05

Incremental Delay, d2 0.3 3.4

Delay (s) 11.7 5.8

Level of Service B A

Approach Delay (s) 11.7 0.0 5.8

Approach LOS B A A

Intersection Summary

HCM Average Control Delay 9.0 HCM Level of Service A

HCM Volume to Capacity ratio 0.41

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.6

Intersection Capacity Utilization 48.7% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 60 1482 71 156 1814 150 119 185 191 122 94 46

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.6 5.3 4.6 5.3 4.6 5.0 5.0 4.6 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3515 1770 3492 1770 1803 1553 1770 1863 1558

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3515 1770 3492 1770 1803 1553 1770 1863 1558

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 65 1611 77 170 1972 163 129 201 208 133 102 50

RTOR Reduction (vph) 0 3 0 0 4 0 0 0 90 0 0 42

Lane Group Flow (vph) 65 1685 0 170 2131 0 129 201 118 133 102 8

Confl. Peds. (#/hr) 2 3 3 2

Confl. Bikes (#/hr) 7 3 1

Bus Blockages (#/hr) 0 0 0 0 0 0 0 8 0 0 0 0

Turn Type Prot Prot Prot Perm Prot Perm

Protected Phases 5 2 1 6 3 8 7 4

Permitted Phases 8 4

Actuated Green, G (s) 12.3 66.2 21.2 75.1 11.4 23.7 23.7 9.4 21.7 21.7

Effective Green, g (s) 12.3 66.2 21.2 75.1 11.4 23.7 23.7 9.4 21.7 21.7

Actuated g/C Ratio 0.09 0.47 0.15 0.54 0.08 0.17 0.17 0.07 0.15 0.15

Clearance Time (s) 4.6 5.3 4.6 5.3 4.6 5.0 5.0 4.6 5.0 5.0

Vehicle Extension (s) 2.5 5.0 2.5 5.0 2.5 5.0 5.0 3.0 5.0 5.0

Lane Grp Cap (vph) 156 1662 268 1873 144 305 263 119 289 241

v/s Ratio Prot 0.04 0.48 c0.10 c0.61 0.07 c0.11 c0.08 0.05

v/s Ratio Perm 0.08 0.00

v/c Ratio 0.42 1.01 0.63 1.14 0.90 0.66 0.45 1.12 0.35 0.03

Uniform Delay, d1 60.5 36.9 55.8 32.5 63.7 54.4 52.3 65.3 52.9 50.2

Progression Factor 1.21 0.51 1.14 0.85 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.3 25.1 4.0 68.7 45.1 6.8 2.5 117.6 1.6 0.1

Delay (s) 74.2 44.0 67.6 96.3 108.8 61.1 54.8 182.9 54.4 50.3

Level of Service E D E F F E D F D D

Approach Delay (s) 45.2 94.2 70.1 113.7

Approach LOS D F E F

Intersection Summary

HCM Average Control Delay 75.1 HCM Level of Service E

HCM Volume to Capacity ratio 0.96

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 14.5

Intersection Capacity Utilization 92.8% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 0 1488 1396 0 489 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3 5.0

Lane Util. Factor 0.95 0.95 0.97

Frt 1.00 1.00 1.00

Flt Protected 1.00 1.00 0.95

Satd. Flow (prot) 3539 3539 3433

Flt Permitted 1.00 1.00 0.95

Satd. Flow (perm) 3539 3539 3433

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 1617 1517 0 532 0

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 0 1617 1517 0 532 0

Turn Type

Protected Phases 2 6 4

Permitted Phases

Actuated Green, G (s) 102.8 102.8 26.9

Effective Green, g (s) 102.8 102.8 26.9

Actuated g/C Ratio 0.73 0.73 0.19

Clearance Time (s) 5.3 5.3 5.0

Vehicle Extension (s) 5.0 3.0 3.0

Lane Grp Cap (vph) 2599 2599 660

v/s Ratio Prot c0.46 0.43 c0.15

v/s Ratio Perm

v/c Ratio 0.62 0.58 0.81

Uniform Delay, d1 9.1 8.6 54.1

Progression Factor 0.24 1.00 1.00

Incremental Delay, d2 0.3 1.0 7.1

Delay (s) 2.6 9.6 61.2

Level of Service A A E

Approach Delay (s) 2.6 9.6 61.2

Approach LOS A A E

Intersection Summary

HCM Average Control Delay 14.0 HCM Level of Service B

HCM Volume to Capacity ratio 0.66

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.3

Intersection Capacity Utilization 63.7% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 36 38 61 1526 1216 60

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 39 41 66 1659 1322 65

Pedestrians 2

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 2286 663 1389

vC1, stage 1 conf vol 1324

vC2, stage 2 conf vol 962

vCu, unblocked vol 2286 663 1389

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s) 5.8

tF (s) 3.5 3.3 2.2

p0 queue free % 76 90 86

cM capacity (veh/h) 166 403 488

Direction, Lane # EB 1 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3

Volume Total 80 66 829 829 661 661 65

Volume Left 39 66 0 0 0 0 0

Volume Right 41 0 0 0 0 0 65

cSH 238 488 1700 1700 1700 1700 1700

Volume to Capacity 0.34 0.14 0.49 0.49 0.39 0.39 0.04

Queue Length 95th (ft) 36 12 0 0 0 0 0

Control Delay (s) 27.6 13.5 0.0 0.0 0.0 0.0 0.0

Lane LOS D B

Approach Delay (s) 27.6 0.5 0.0

Approach LOS D

Intersection Summary

Average Delay 1.0

Intersection Capacity Utilization 53.2% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 234 291 78 182 360 382 47 1175 134 228 866 169

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 11 11 11 11 11 11 13 15 11 13

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.98 1.00 1.00 0.96 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3408 1711 3421 1498 1711 3421 1566 1947 3421 1588

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3408 1711 3421 1498 1711 3421 1566 1947 3421 1588

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 254 316 85 198 391 415 51 1277 146 248 941 184

RTOR Reduction (vph) 0 17 0 0 0 151 0 0 88 0 0 64

Lane Group Flow (vph) 254 384 0 198 391 264 51 1277 58 248 941 120

Confl. Peds. (#/hr) 6 10 10 6 10 21 21 10

Turn Type Prot Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 20.0 28.8 17.0 25.8 25.8 6.9 55.2 55.2 17.0 65.3 65.3

Effective Green, g (s) 20.0 28.8 17.0 25.8 25.8 6.9 55.2 55.2 17.0 65.3 65.3

Actuated g/C Ratio 0.14 0.21 0.12 0.18 0.18 0.05 0.39 0.39 0.12 0.47 0.47

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 3.0 2.0 2.0 2.5 3.5 3.5 2.5 3.5 3.5

Lane Grp Cap (vph) 253 701 208 630 276 84 1349 617 236 1596 741

v/s Ratio Prot c0.14 c0.11 0.12 0.11 0.03 c0.37 c0.13 0.28

v/s Ratio Perm c0.18 0.04 0.08

v/c Ratio 1.00 0.55 0.95 0.62 0.96 0.61 0.95 0.09 1.05 0.59 0.16

Uniform Delay, d1 60.0 49.8 61.1 52.6 56.5 65.2 41.0 26.7 61.5 27.5 21.6

Progression Factor 0.89 0.96 1.07 0.82 0.67 1.21 0.63 0.51 1.00 1.00 1.00

Incremental Delay, d2 57.6 0.5 48.4 1.4 41.6 6.4 10.3 0.2 72.6 1.6 0.5

Delay (s) 110.9 48.3 114.0 44.3 79.6 85.1 36.3 13.7 134.1 29.1 22.0

Level of Service F D F D E F D B F C C

Approach Delay (s) 72.6 72.7 35.8 47.1

Approach LOS E E D D

Intersection Summary

HCM Average Control Delay 52.8 HCM Level of Service D

HCM Volume to Capacity ratio 1.03

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 28.0

Intersection Capacity Utilization 88.6% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL2 EBL EBT EBR WBL WBT WBR WBR2 NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 1 180 371 203 149 307 62 95 131 37 1236 107

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00

Frt 1.00 1.00 0.85 1.00 0.95 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 3185 1425 1593 3024 1593 3185 1425

Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1593 3185 1425 1593 3024 1593 3185 1425

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 1 196 403 221 162 334 67 103 142 40 1343 116

RTOR Reduction (vph) 0 0 0 178 0 17 0 0 0 0 0 62

Lane Group Flow (vph) 0 197 403 43 162 487 0 0 0 182 1343 54

Turn Type Prot Prot Perm Prot Prot Prot Perm

Protected Phases 7 7 4 3 8 5 5 2

Permitted Phases 4 2

Actuated Green, G (s) 18.0 27.5 27.5 16.9 26.4 18.3 64.6 64.6

Effective Green, g (s) 18.0 27.5 27.5 16.9 26.4 18.3 64.6 64.6

Actuated g/C Ratio 0.13 0.20 0.20 0.12 0.19 0.13 0.46 0.46

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 2.0 6.0 6.0

Lane Grp Cap (vph) 205 626 280 192 570 208 1470 658

v/s Ratio Prot c0.12 0.13 0.10 c0.16 c0.11 c0.42

v/s Ratio Perm 0.03 0.04

v/c Ratio 0.96 0.64 0.16 0.84 0.85 0.88 0.91 0.08

Uniform Delay, d1 60.7 51.7 46.6 60.3 54.9 59.7 35.1 21.1

Progression Factor 1.12 1.01 2.36 1.01 0.89 1.33 0.38 0.02

Incremental Delay, d2 51.0 2.2 0.3 26.7 11.7 16.7 5.3 0.1

Delay (s) 118.9 54.4 110.2 87.6 60.8 96.4 18.7 0.5

Level of Service F D F F E F B A

Approach Delay (s) 84.9 67.3 26.0

Approach LOS F E C

Intersection Summary

HCM Average Control Delay 48.1 HCM Level of Service D

HCM Volume to Capacity ratio 0.92

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 22.0

Intersection Capacity Utilization 87.7% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBL SBT SBR SBR2 SER2

Lane Configurations

Volume (vph) 85 862 74 18 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00

Frt 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00

Satd. Flow (prot) 1593 3185 1425

Flt Permitted 0.95 1.00 1.00

Satd. Flow (perm) 1593 3185 1425

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 92 937 80 20 0

RTOR Reduction (vph) 0 0 6 0 0

Lane Group Flow (vph) 92 937 94 0 0

Turn Type Prot Prot custom

Protected Phases 1 6 6

Permitted Phases 4

Actuated Green, G (s) 9.0 55.3 55.3

Effective Green, g (s) 9.0 55.3 55.3

Actuated g/C Ratio 0.06 0.39 0.39

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 4.0 4.0

Lane Grp Cap (vph) 102 1258 563

v/s Ratio Prot 0.06 0.29 0.07

v/s Ratio Perm

v/c Ratio 0.90 0.74 0.17

Uniform Delay, d1 65.1 36.3 27.4

Progression Factor 0.96 0.90 0.94

Incremental Delay, d2 56.0 3.9 0.6

Delay (s) 118.6 36.4 26.4

Level of Service F D C

Approach Delay (s) 42.2

Approach LOS D

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 49 188 29 300 345 230 42 1343 374 205 908 21

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 6.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 0.97 0.95 1.00 1.00 0.95 1.00 0.97 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.97 1.00 1.00 0.96 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 3000 3090 3079 1383 1593 3079 1375 3090 3079 1383

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1593 3000 3090 3079 1383 1593 3079 1375 3090 3079 1383

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 53 204 32 326 375 250 46 1460 407 223 987 23

RTOR Reduction (vph) 0 9 0 0 0 87 0 0 81 0 0 11

Lane Group Flow (vph) 53 227 0 326 375 163 46 1460 326 223 987 12

Confl. Peds. (#/hr) 14 20 20 14 10 21 21 10

Turn Type Prot Prot Perm Prot pm+ov Prot Perm

Protected Phases 7 4 3 8 5 2 3 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 7.7 24.3 15.0 31.6 31.6 6.8 69.7 84.7 9.0 71.9 71.9

Effective Green, g (s) 7.7 24.3 15.0 31.6 31.6 6.8 69.7 84.7 9.0 71.9 71.9

Actuated g/C Ratio 0.06 0.17 0.11 0.23 0.23 0.05 0.50 0.61 0.06 0.51 0.51

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 6.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.5 3.5 3.5 1.5 4.0 3.5 1.5 4.0 4.0

Lane Grp Cap (vph) 88 521 331 695 312 77 1533 832 199 1581 710

v/s Ratio Prot 0.03 0.08 c0.11 c0.12 0.03 c0.47 0.04 c0.07 0.32

v/s Ratio Perm 0.12 0.20 0.01

v/c Ratio 0.60 0.44 0.98 0.54 0.52 0.60 0.95 0.39 1.12 0.62 0.02

Uniform Delay, d1 64.7 51.7 62.4 47.8 47.6 65.3 33.6 14.3 65.5 24.4 16.7

Progression Factor 0.96 0.98 1.35 1.06 1.12 1.07 0.74 1.18 0.82 1.04 1.19

Incremental Delay, d2 11.0 0.6 44.5 0.9 1.7 5.3 10.3 0.2 89.7 1.3 0.0

Delay (s) 72.9 51.2 128.9 51.6 54.8 75.2 35.2 17.1 143.3 26.6 19.8

Level of Service E D F D D E D B F C B

Approach Delay (s) 55.1 79.0 32.3 47.6

Approach LOS E E C D

Intersection Summary

HCM Average Control Delay 48.2 HCM Level of Service D

HCM Volume to Capacity ratio 0.85

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 91.4% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

43: N 160th St & SR 99 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 48 Synchro 7 -  Report

David Evans and Associates, Inc. Page 45

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 225 50 165 16 40 16 149 1803 23 8 1177 120

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 4.0 6.0 4.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 0.97 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.98 1.00 0.99 1.00 1.00 0.95 1.00 1.00 0.99

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.88 1.00 0.96 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1578 1401 1589 1538 3090 3079 1359 1593 3079 1404

Flt Permitted 0.59 1.00 0.26 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 974 1401 442 1538 3090 3079 1359 1593 3079 1404

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 245 54 179 17 43 17 162 1960 25 9 1279 130

RTOR Reduction (vph) 0 95 0 0 12 0 0 0 5 0 0 46

Lane Group Flow (vph) 245 138 0 17 48 0 162 1960 20 9 1279 84

Confl. Peds. (#/hr) 14 13 13 14 1 5 5 1

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 23.6 18.6 16.8 15.2 9.7 98.4 98.4 1.4 90.1 90.1

Effective Green, g (s) 23.6 18.6 16.8 15.2 9.7 98.4 98.4 1.4 90.1 90.1

Actuated g/C Ratio 0.17 0.13 0.12 0.11 0.07 0.70 0.70 0.01 0.64 0.64

Clearance Time (s) 4.0 6.0 4.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 2.0 3.0 2.0 2.0 3.0 3.0 2.0 3.0 3.0

Lane Grp Cap (vph) 186 186 66 167 214 2164 955 16 1982 904

v/s Ratio Prot c0.05 0.10 0.00 0.03 c0.05 c0.64 0.01 0.42

v/s Ratio Perm c0.18 0.03 0.01 0.06

v/c Ratio 1.32 0.74 0.26 0.29 0.76 0.91 0.02 0.56 0.65 0.09

Uniform Delay, d1 58.3 58.4 55.1 57.4 64.0 17.0 6.3 69.0 15.2 9.5

Progression Factor 0.89 0.86 1.00 1.00 1.26 0.56 0.32 1.20 0.19 0.01

Incremental Delay, d2 175.3 12.4 2.1 0.4 1.3 0.7 0.0 20.9 1.4 0.2

Delay (s) 227.2 62.6 57.1 57.8 81.8 10.2 2.0 103.6 4.3 0.3

Level of Service F E E E F B A F A A

Approach Delay (s) 147.0 57.6 15.5 4.6

Approach LOS F E B A

Intersection Summary

HCM Average Control Delay 27.8 HCM Level of Service C

HCM Volume to Capacity ratio 1.01

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 95.0% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 514 361 112 132 205 161 155 1329 209 127 776 17

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.97 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 0.95 1.00 1.00 0.98 1.00 1.00 0.95 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 3090 1676 1357 1593 3185 1397 1593 3185 1348 1593 3185 1381

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 3090 1676 1357 1593 3185 1397 1593 3185 1348 1593 3185 1381

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 559 392 122 143 223 175 168 1445 227 138 843 18

RTOR Reduction (vph) 0 0 91 0 0 77 0 0 96 0 0 11

Lane Group Flow (vph) 559 392 31 143 223 98 168 1445 131 138 843 7

Confl. Peds. (#/hr) 6 25 25 6 11 12 12 11

Turn Type Prot Perm Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 21.0 35.3 35.3 14.3 28.6 28.6 17.3 60.4 60.4 10.0 53.1 53.1

Effective Green, g (s) 21.0 35.3 35.3 14.3 28.6 28.6 17.3 60.4 60.4 10.0 53.1 53.1

Actuated g/C Ratio 0.15 0.25 0.25 0.10 0.20 0.20 0.12 0.43 0.43 0.07 0.38 0.38

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 3.0 3.0 2.0 3.0 3.0

Lane Grp Cap (vph) 464 423 342 163 651 285 197 1374 582 114 1208 524

v/s Ratio Prot c0.18 c0.23 0.09 0.07 0.11 c0.45 c0.09 0.26

v/s Ratio Perm 0.02 0.07 0.10 0.00

v/c Ratio 1.20 0.93 0.09 0.88 0.34 0.34 0.85 1.05 0.23 1.21 0.70 0.01

Uniform Delay, d1 59.5 51.1 40.1 62.0 47.7 47.7 60.1 39.8 25.1 65.0 36.7 27.1

Progression Factor 1.12 1.00 1.10 1.00 1.00 1.00 1.16 0.50 0.33 0.92 1.29 1.83

Incremental Delay, d2 109.8 24.5 0.0 36.4 0.1 0.3 11.0 30.1 0.3 142.3 2.7 0.0

Delay (s) 176.2 75.5 44.2 98.4 47.8 47.9 80.8 50.1 8.5 201.9 49.8 49.7

Level of Service F E D F D D F D A F D D

Approach Delay (s) 124.4 61.2 47.7 70.8

Approach LOS F E D E

Intersection Summary

HCM Average Control Delay 73.0 HCM Level of Service E

HCM Volume to Capacity ratio 1.04

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 96.3% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 179 415 79 216 541 230 64 1375 272 186 867 95

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.96 1.00 1.00 0.92 1.00 1.00 0.93

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3425 1770 3539 1512 1770 3539 1457 1770 3539 1474

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3425 1770 3539 1512 1770 3539 1457 1770 3539 1474

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 195 451 86 235 588 250 70 1495 296 202 942 103

RTOR Reduction (vph) 0 12 0 0 0 138 0 0 68 0 0 53

Lane Group Flow (vph) 195 525 0 235 588 112 70 1495 228 202 942 50

Confl. Peds. (#/hr) 24 26 26 24 29 43 43 29

Turn Type Prot Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 15.0 24.7 19.0 28.7 28.7 8.3 59.0 59.0 17.3 68.0 68.0

Effective Green, g (s) 15.0 24.7 19.0 28.7 28.7 8.3 59.0 59.0 17.3 68.0 68.0

Actuated g/C Ratio 0.11 0.18 0.14 0.20 0.20 0.06 0.42 0.42 0.12 0.49 0.49

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 4.0 2.0 2.0 2.0 6.0 6.0 5.0 6.0 6.0

Lane Grp Cap (vph) 190 604 240 725 310 105 1491 614 219 1719 716

v/s Ratio Prot 0.11 0.15 c0.13 c0.17 0.04 c0.42 c0.11 0.27

v/s Ratio Perm 0.07 0.16 0.03

v/c Ratio 1.03 0.87 0.98 0.81 0.36 0.67 1.00 0.37 0.92 0.55 0.07

Uniform Delay, d1 62.5 56.1 60.3 53.1 47.8 64.5 40.5 27.8 60.7 25.2 19.2

Progression Factor 1.03 1.01 1.00 1.00 1.00 1.28 0.65 0.31 1.07 0.54 0.46

Incremental Delay, d2 69.7 11.9 51.8 6.5 0.3 6.1 17.2 0.9 35.8 1.0 0.2

Delay (s) 134.0 68.6 112.1 59.6 48.1 88.9 43.4 9.5 101.1 14.6 8.9

Level of Service F E F E D F D A F B A

Approach Delay (s) 86.1 68.4 39.7 28.1

Approach LOS F E D C

Intersection Summary

HCM Average Control Delay 49.9 HCM Level of Service D

HCM Volume to Capacity ratio 0.96

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 95.5% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 150 300 76 172 444 139 92 1367 146 128 839 111

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Frpb, ped/bikes 1.00 0.99 1.00 0.97 1.00 1.00 0.93 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.96 1.00 1.00 0.85 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1770 3393 1770 3317 1770 3539 1479 1770 3439

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1770 3393 1770 3317 1770 3539 1479 1770 3439

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 163 326 83 187 483 151 100 1486 159 139 912 121

RTOR Reduction (vph) 0 16 0 0 22 0 0 0 66 0 7 0

Lane Group Flow (vph) 163 393 0 187 612 0 100 1486 93 139 1026 0

Confl. Peds. (#/hr) 41 17 17 41 32 21 21 32

Turn Type Prot Prot Prot Perm Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 2

Actuated Green, G (s) 15.3 25.0 18.6 28.3 12.5 67.0 67.0 13.4 67.9

Effective Green, g (s) 15.3 25.0 18.6 28.3 12.5 67.0 67.0 13.4 67.9

Actuated g/C Ratio 0.11 0.18 0.13 0.20 0.09 0.48 0.48 0.10 0.49

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 193 606 235 671 158 1694 708 169 1668

v/s Ratio Prot 0.09 0.12 c0.11 c0.18 0.06 c0.42 c0.08 0.30

v/s Ratio Perm 0.06

v/c Ratio 0.84 0.65 0.80 0.91 0.63 0.88 0.13 0.82 0.61

Uniform Delay, d1 61.2 53.4 58.9 54.6 61.5 32.8 20.3 62.1 26.5

Progression Factor 1.00 1.00 1.07 0.83 1.00 1.00 1.00 1.30 0.50

Incremental Delay, d2 27.2 2.4 10.6 11.1 8.0 6.8 0.4 21.2 1.3

Delay (s) 88.3 55.8 73.4 56.8 69.6 39.6 20.7 101.7 14.6

Level of Service F E E E E D C F B

Approach Delay (s) 65.1 60.5 39.6 25.0

Approach LOS E E D C

Intersection Summary

HCM Average Control Delay 43.0 HCM Level of Service D

HCM Volume to Capacity ratio 0.88

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 84.1% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 861 308 105 967 0 0 0 0 207 0 409

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 11 11 12 12 12 12 12 11 12

Total Lost time (s) 5.0 5.0 4.6 5.0 5.0 5.0

Lane Util. Factor 0.91 1.00 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 0.97 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 4916 1541 1711 3421 1711 1583

Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 4916 1541 1711 3421 1711 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 936 335 114 1051 0 0 0 0 225 0 445

RTOR Reduction (vph) 0 0 219 0 0 0 0 0 0 0 0 363

Lane Group Flow (vph) 0 936 116 114 1051 0 0 0 0 0 225 82

Confl. Peds. (#/hr) 3 3

Turn Type Perm Prot Perm Perm

Protected Phases 2 1 6 4

Permitted Phases 2 4 4

Actuated Green, G (s) 48.6 48.6 17.0 33.0 25.8 25.8

Effective Green, g (s) 48.6 48.6 17.0 33.0 25.8 25.8

Actuated g/C Ratio 0.35 0.35 0.12 0.24 0.18 0.18

Clearance Time (s) 5.0 5.0 4.6 5.0 5.0 5.0

Vehicle Extension (s) 4.0 4.0 4.5 4.0 5.0 5.0

Lane Grp Cap (vph) 1707 535 208 806 315 292

v/s Ratio Prot c0.19 0.07 c0.31

v/s Ratio Perm 0.08 0.13 0.05

v/c Ratio 0.55 0.22 0.55 1.30 0.71 0.28

Uniform Delay, d1 36.8 32.3 57.9 53.5 53.6 49.1

Progression Factor 0.84 3.27 0.86 0.88 1.00 1.00

Incremental Delay, d2 1.1 0.8 1.9 140.7 9.2 1.1

Delay (s) 32.0 106.3 51.6 187.8 62.8 50.2

Level of Service C F D F E D

Approach Delay (s) 51.6 174.5 0.0 54.5

Approach LOS D F A D

Intersection Summary

HCM Average Control Delay 98.3 HCM Level of Service F

HCM Volume to Capacity ratio 0.88

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 49.0

Intersection Capacity Utilization 91.2% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 21 491 96 0 710 102 601 227 364 92 68 10

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 0.95 0.95 1.00 0.91 0.91 0.91 0.91

Frpb, ped/bikes 1.00 1.00 0.98 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.98 1.00 0.85 1.00 0.93 1.00 0.99

Flt Protected 1.00 1.00 1.00 0.95 0.99 0.95 0.98

Satd. Flow (prot) 3442 3539 1559 1610 3096 1610 3289

Flt Permitted 0.82 1.00 1.00 0.95 0.99 0.95 0.98

Satd. Flow (perm) 2842 3539 1559 1610 3096 1610 3289

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 23 534 104 0 772 111 653 247 396 100 74 11

RTOR Reduction (vph) 0 22 0 0 0 71 0 217 0 0 8 0

Lane Group Flow (vph) 0 639 0 0 772 40 444 635 0 61 116 0

Confl. Peds. (#/hr) 2 2 2 2 2 1 1 2

Confl. Bikes (#/hr) 1

Turn Type Perm Perm Split Split

Protected Phases 4 8 2 2 6 6

Permitted Phases 4 8

Actuated Green, G (s) 18.5 18.5 18.5 23.5 23.5 16.0 16.0

Effective Green, g (s) 18.5 18.5 18.5 23.5 23.5 16.0 16.0

Actuated g/C Ratio 0.26 0.26 0.26 0.34 0.34 0.23 0.23

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 751 935 412 541 1039 368 752

v/s Ratio Prot 0.22 c0.28 0.21 c0.04 0.04

v/s Ratio Perm c0.22 0.03

v/c Ratio 0.85 0.83 0.10 0.82 0.61 0.17 0.15

Uniform Delay, d1 24.4 24.2 19.4 21.3 19.4 21.6 21.6

Progression Factor 0.85 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 7.9 6.0 0.1 13.1 2.7 1.0 0.4

Delay (s) 28.8 30.3 19.6 34.4 22.1 22.6 22.0

Level of Service C C B C C C C

Approach Delay (s) 28.8 28.9 26.3 22.2

Approach LOS C C C C

Intersection Summary

HCM Average Control Delay 27.4 HCM Level of Service C

HCM Volume to Capacity ratio 0.65

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 79.3% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

49: NW 200th St & 8th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 48 Synchro 7 -  Report

David Evans and Associates, Inc. Page 51

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 17 0 41 1 3 7 79 453 6 3 232 24

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 18 0 45 1 3 8 86 492 7 3 252 26

Pedestrians 4

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 948 942 269 988 952 496 278 499

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 948 942 269 988 952 496 278 499

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 92 100 94 99 99 99 93 100

cM capacity (veh/h) 222 244 767 201 241 574 1284 1065

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 63 12 585 282

Volume Left 18 1 86 3

Volume Right 45 8 7 26

cSH 447 372 1284 1065

Volume to Capacity 0.14 0.03 0.07 0.00

Queue Length 95th (ft) 12 2 5 0

Control Delay (s) 14.4 15.0 1.8 0.1

Lane LOS B C A A

Approach Delay (s) 14.4 15.0 1.8 0.1

Approach LOS B C

Intersection Summary

Average Delay 2.3

Intersection Capacity Utilization 61.2% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 3 4 80 14 29 3 209 77 8 114 3

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 3 4 87 15 32 3 227 84 9 124 3

Pedestrians 3 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 460 460 129 427 420 271 127 311

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 460 460 129 427 420 271 127 311

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 99 100 84 97 96 100 99

cM capacity (veh/h) 476 493 919 527 520 766 1459 1250

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 9 134 314 136

Volume Left 1 87 3 9

Volume Right 4 32 84 3

cSH 638 568 1459 1250

Volume to Capacity 0.01 0.24 0.00 0.01

Queue Length 95th (ft) 1 23 0 1

Control Delay (s) 10.7 13.3 0.1 0.6

Lane LOS B B A A

Approach Delay (s) 10.7 13.3 0.1 0.6

Approach LOS B B

Intersection Summary

Average Delay 3.3

Intersection Capacity Utilization 36.9% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 8 95 24 34 96 61 44 356 67 12 132 11

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 9 103 26 37 104 66 48 387 73 13 143 12

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 138 208 508 168

Volume Left (vph) 9 37 48 13

Volume Right (vph) 26 66 73 12

Hadj (s) -0.07 -0.12 -0.03 0.01

Departure Headway (s) 6.1 5.9 5.2 5.8

Degree Utilization, x 0.24 0.34 0.74 0.27

Capacity (veh/h) 497 542 665 558

Control Delay (s) 11.0 12.0 21.4 11.0

Approach Delay (s) 11.0 12.0 21.4 11.0

Approach LOS B B C B

Intersection Summary

Delay 16.4

HCM Level of Service C

Intersection Capacity Utilization 58.9% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 92 125 26 157 141 129 33 1316 173 82 959 45

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 1.00 0.96 1.00 1.00 0.91

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.93 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1766 1742 1757 1655 1770 3421 1525 1770 3421 1448

Flt Permitted 0.24 1.00 0.42 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 449 1742 770 1655 1770 3421 1525 1770 3421 1448

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 100 136 28 171 153 140 36 1430 188 89 1042 49

RTOR Reduction (vph) 0 6 0 0 24 0 0 0 86 0 0 21

Lane Group Flow (vph) 100 158 0 171 269 0 36 1430 102 89 1042 28

Confl. Peds. (#/hr) 14 20 19 6 19 6 6 19

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 30.7 23.8 36.9 26.9 5.4 75.6 75.6 10.6 80.8 80.8

Effective Green, g (s) 30.7 23.8 36.9 26.9 5.4 75.6 75.6 10.6 80.8 80.8

Actuated g/C Ratio 0.22 0.17 0.26 0.19 0.04 0.54 0.54 0.08 0.58 0.58

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 3.5 3.0 3.5 2.0 4.0 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 163 296 273 318 68 1847 824 134 1974 836

v/s Ratio Prot 0.03 0.09 c0.04 c0.16 0.02 c0.42 c0.05 0.30

v/s Ratio Perm 0.10 0.12 0.07 0.02

v/c Ratio 0.61 0.53 0.63 0.85 0.53 0.77 0.12 0.66 0.53 0.03

Uniform Delay, d1 46.0 53.0 43.3 54.5 66.1 25.5 15.9 63.0 18.0 12.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.98 0.67 0.50

Incremental Delay, d2 4.7 2.1 4.4 18.6 3.4 3.2 0.3 10.0 0.8 0.1

Delay (s) 50.7 55.1 47.8 73.2 69.5 28.7 16.2 71.8 12.9 6.5

Level of Service D E D E E C B E B A

Approach Delay (s) 53.5 63.8 28.2 17.1

Approach LOS D E C B

Intersection Summary

HCM Average Control Delay 31.0 HCM Level of Service C

HCM Volume to Capacity ratio 0.79

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 82.0% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 2 1 0 55 3 57 1 469 50 17 234 1

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 1 0 60 3 62 1 510 54 18 254 1

Pedestrians 4 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 897 862 255 836 836 543 255 568

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 897 862 255 836 836 543 255 568

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 99 100 100 79 99 88 100 98

cM capacity (veh/h) 224 286 784 280 297 537 1310 1001

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 3 125 565 274

Volume Left 2 60 1 18

Volume Right 0 62 54 1

cSH 242 368 1310 1001

Volume to Capacity 0.01 0.34 0.00 0.02

Queue Length 95th (ft) 1 37 0 1

Control Delay (s) 20.1 19.7 0.0 0.8

Lane LOS C C A A

Approach Delay (s) 20.1 19.7 0.0 0.8

Approach LOS C C

Intersection Summary

Average Delay 2.8

Intersection Capacity Utilization 42.3% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

54: NW 195th St & 3rd Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 48 Synchro 7 -  Report

David Evans and Associates, Inc. Page 56

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 23 40 10 40 69 37 15 231 24 9 155 35

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 25 43 11 43 75 40 16 251 26 10 168 38

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 79 159 293 216

Volume Left (vph) 25 43 16 10

Volume Right (vph) 11 40 26 38

Hadj (s) 0.01 -0.06 -0.01 -0.06

Departure Headway (s) 5.5 5.2 4.8 4.9

Degree Utilization, x 0.12 0.23 0.40 0.29

Capacity (veh/h) 585 623 710 690

Control Delay (s) 9.2 9.8 11.0 9.9

Approach Delay (s) 9.2 9.8 11.0 9.9

Approach LOS A A B A

Intersection Summary

Delay 10.2

HCM Level of Service B

Intersection Capacity Utilization 36.2% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 67 36 73 11 76 46 89 352 16 12 146 40

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 73 39 79 12 83 50 97 383 17 13 159 43

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 191 145 497 215

Volume Left (vph) 73 12 97 13

Volume Right (vph) 79 50 17 43

Hadj (s) -0.14 -0.16 0.05 -0.08

Departure Headway (s) 6.0 6.1 5.4 5.7

Degree Utilization, x 0.32 0.25 0.74 0.34

Capacity (veh/h) 514 510 647 566

Control Delay (s) 11.9 11.1 22.2 11.6

Approach Delay (s) 11.9 11.1 22.2 11.6

Approach LOS B B C B

Intersection Summary

Delay 16.6

HCM Level of Service C

Intersection Capacity Utilization 67.4% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 47 25 7 31 26 38 11 1488 27 31 978 18

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 12 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 1.00 0.94 1.00 1.00 0.92

Flpb, ped/bikes 0.99 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.91 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1754 1729 1749 1675 1770 3421 1494 1770 3421 1461

Flt Permitted 0.69 1.00 0.73 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1280 1729 1352 1675 1770 3421 1494 1770 3421 1461

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 51 27 8 34 28 41 12 1617 29 34 1063 20

RTOR Reduction (vph) 0 7 0 0 38 0 0 0 3 0 0 3

Lane Group Flow (vph) 51 28 0 34 31 0 12 1617 26 34 1063 17

Confl. Peds. (#/hr) 7 8 8 7 15 9 9 15

Turn Type Perm Perm Prot Perm Prot Perm

Protected Phases 4 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 8.8 8.8 8.8 8.8 2.4 112.6 112.6 3.6 113.8 113.8

Effective Green, g (s) 8.8 8.8 8.8 8.8 2.4 112.6 112.6 3.6 113.8 113.8

Actuated g/C Ratio 0.06 0.06 0.06 0.06 0.02 0.80 0.80 0.03 0.81 0.81

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 4.0 4.0 2.0 4.0 4.0

Lane Grp Cap (vph) 80 109 85 105 30 2751 1202 46 2781 1188

v/s Ratio Prot 0.02 0.02 0.01 c0.47 c0.02 0.31

v/s Ratio Perm c0.04 0.03 0.02 0.01

v/c Ratio 0.64 0.25 0.40 0.29 0.40 0.59 0.02 0.74 0.38 0.01

Uniform Delay, d1 64.0 62.5 63.1 62.6 68.1 5.1 2.7 67.7 3.6 2.5

Progression Factor 1.00 1.00 1.00 1.00 1.05 0.14 0.03 1.00 1.00 1.00

Incremental Delay, d2 11.6 0.4 1.1 0.6 1.3 0.4 0.0 41.1 0.4 0.0

Delay (s) 75.6 62.9 64.2 63.2 73.1 1.1 0.1 108.8 4.0 2.5

Level of Service E E E E E A A F A A

Approach Delay (s) 70.5 63.5 1.6 7.1

Approach LOS E E A A

Intersection Summary

HCM Average Control Delay 7.8 HCM Level of Service A

HCM Volume to Capacity ratio 0.60

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 61.8% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 82 407 82 72 354 112 153 418 109 114 186 60

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 10 10 11 10 10 11 12 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 0.99 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.96 1.00 0.97 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1711 1652 1711 1652 1699 1788 1711 1768

Flt Permitted 0.26 1.00 0.24 1.00 0.45 1.00 0.09 1.00

Satd. Flow (perm) 464 1652 424 1652 798 1788 155 1768

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 89 442 89 78 385 122 166 454 118 124 202 65

RTOR Reduction (vph) 0 5 0 0 8 0 0 7 0 0 9 0

Lane Group Flow (vph) 89 526 0 78 499 0 166 565 0 124 258 0

Confl. Peds. (#/hr) 10 8 8 10 8 7 7 8

Confl. Bikes (#/hr) 2 2 5

Bus Blockages (#/hr) 0 4 0 0 0 0 0 0 0 0 0 0

Turn Type pm+pt pm+pt pm+pt pm+pt

Protected Phases 5 2 1 6 7 4 3 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 63.6 58.6 63.6 58.6 56.9 47.1 55.9 46.6

Effective Green, g (s) 63.6 58.6 63.6 58.6 56.9 47.1 55.9 46.6

Actuated g/C Ratio 0.45 0.42 0.45 0.42 0.41 0.34 0.40 0.33

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 255 691 239 691 387 602 165 588

v/s Ratio Prot c0.01 c0.32 0.01 0.30 0.03 c0.32 c0.05 0.15

v/s Ratio Perm 0.15 0.14 0.14 0.25

v/c Ratio 0.35 0.76 0.33 0.72 0.43 0.94 0.75 0.44

Uniform Delay, d1 24.9 34.7 25.2 33.9 27.9 45.0 33.2 36.5

Progression Factor 0.64 0.64 1.00 1.00 0.87 0.96 1.00 1.00

Incremental Delay, d2 0.3 7.7 0.3 6.5 0.2 14.1 15.6 0.2

Delay (s) 16.1 29.9 25.5 40.4 24.5 57.3 48.9 36.7

Level of Service B C C D C E D D

Approach Delay (s) 28.0 38.4 49.9 40.5

Approach LOS C D D D

Intersection Summary

HCM Average Control Delay 39.6 HCM Level of Service D

HCM Volume to Capacity ratio 0.78

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 82.5% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 0 0 0 111 1 115 0 331 226 58 228 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 0 0 121 1 125 0 360 246 63 248 0

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 0 247 605 311

Volume Left (vph) 0 121 0 63

Volume Right (vph) 0 125 246 0

Hadj (s) 0.00 -0.17 -0.21 0.07

Departure Headway (s) 6.9 6.0 5.0 5.6

Degree Utilization, x 0.00 0.41 0.84 0.48

Capacity (veh/h) 457 558 710 611

Control Delay (s) 9.9 13.1 27.9 13.8

Approach Delay (s) 0.0 13.1 27.9 13.8

Approach LOS A B D B

Intersection Summary

Delay 21.0

HCM Level of Service C

Intersection Capacity Utilization 70.0% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 47 31 0 3 28 61 1 3 4 69 11 19

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 51 34 0 3 30 66 1 3 4 75 12 21

Pedestrians 1 4 3 1

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 0 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1279

pX, platoon unblocked

vC, conflicting volume 98 37 237 243 41 217 210 66

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 98 37 237 243 41 217 210 66

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 97 100 100 99 100 89 98 98

cM capacity (veh/h) 1494 1570 670 633 1024 708 660 997

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 85 100 9 108

Volume Left 51 3 1 75

Volume Right 0 66 4 21

cSH 1494 1570 789 744

Volume to Capacity 0.03 0.00 0.01 0.14

Queue Length 95th (ft) 3 0 1 13

Control Delay (s) 4.6 0.3 9.6 10.7

Lane LOS A A A B

Approach Delay (s) 4.6 0.3 9.6 10.7

Approach LOS A B

Intersection Summary

Average Delay 5.5

Intersection Capacity Utilization 30.1% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBU NBL NBT NBR SBU SBL

Lane Configurations

Volume (vph) 24 5 59 25 15 20 26 35 1854 38 2 9

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 12 12 12 12 12

Total Lost time (s) 4.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 0.98 1.00 0.99 1.00 1.00 0.94 1.00

Flpb, ped/bikes 0.99 1.00 0.99 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.86 1.00 0.91 1.00 1.00 0.85 1.00

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Satd. Flow (prot) 1583 1364 1581 1462 1593 3185 1335 1593

Flt Permitted 0.73 1.00 0.68 1.00 0.95 1.00 1.00 0.95

Satd. Flow (perm) 1220 1364 1128 1462 1593 3185 1335 1593

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 26 5 64 27 16 22 28 38 2015 41 2 10

RTOR Reduction (vph) 0 61 0 0 21 0 0 0 0 7 0 0

Lane Group Flow (vph) 26 8 0 27 17 0 0 66 2015 34 0 12

Confl. Peds. (#/hr) 6 8 8 6 12 10 10

Turn Type pm+pt pm+pt Prot Prot Perm Prot Prot

Protected Phases 7 4 3 8 5 5 2 1 1

Permitted Phases 4 8 2

Actuated Green, G (s) 8.3 5.9 8.3 5.9 8.7 110.3 110.3 2.4

Effective Green, g (s) 8.3 5.9 8.3 5.9 8.7 110.3 110.3 2.4

Actuated g/C Ratio 0.06 0.04 0.06 0.04 0.06 0.79 0.79 0.02

Clearance Time (s) 4.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 2.0 3.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 79 57 75 62 99 2509 1052 27

v/s Ratio Prot 0.01 0.01 c0.01 0.01 c0.04 c0.63 0.01

v/s Ratio Perm 0.01 c0.02 0.03

v/c Ratio 0.33 0.14 0.36 0.27 0.67 0.80 0.03 0.44

Uniform Delay, d1 63.0 64.6 63.0 65.0 64.2 8.6 3.2 68.1

Progression Factor 1.00 1.00 1.00 1.00 1.00 0.67 1.10 1.42

Incremental Delay, d2 2.4 0.4 2.9 0.9 5.3 1.2 0.0 3.2

Delay (s) 65.4 65.0 66.0 65.8 69.6 7.0 3.6 99.6

Level of Service E E E E E A A F

Approach Delay (s) 65.1 65.9 8.8

Approach LOS E E A

Intersection Summary

HCM Average Control Delay 11.1 HCM Level of Service B

HCM Volume to Capacity ratio 0.78

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 77.0% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
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Movement SBT SBR

Lane Configurations

Volume (vph) 1281 21

Ideal Flow (vphpl) 1900 1900

Lane Width 12 12

Total Lost time (s) 5.0 5.0

Lane Util. Factor 0.95 1.00

Frpb, ped/bikes 1.00 0.93

Flpb, ped/bikes 1.00 1.00

Frt 1.00 0.85

Flt Protected 1.00 1.00

Satd. Flow (prot) 3185 1318

Flt Permitted 1.00 1.00

Satd. Flow (perm) 3185 1318

Peak-hour factor, PHF 0.92 0.92

Adj. Flow (vph) 1392 23

RTOR Reduction (vph) 0 6

Lane Group Flow (vph) 1392 17

Confl. Peds. (#/hr) 12

Turn Type Perm

Protected Phases 6

Permitted Phases 6

Actuated Green, G (s) 104.0 104.0

Effective Green, g (s) 104.0 104.0

Actuated g/C Ratio 0.74 0.74

Clearance Time (s) 5.0 5.0

Vehicle Extension (s) 2.0 2.0

Lane Grp Cap (vph) 2366 979

v/s Ratio Prot 0.44

v/s Ratio Perm 0.01

v/c Ratio 0.59 0.02

Uniform Delay, d1 8.2 4.7

Progression Factor 0.84 0.30

Incremental Delay, d2 0.8 0.0

Delay (s) 7.8 1.4

Level of Service A A

Approach Delay (s) 8.4

Approach LOS A

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 40 569 21 28 495 15 79 75 63 56 26 67

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 10 11 11 12 10 10 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.98

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 1.00 1.00 0.93 1.00 0.89

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1761 3371 1697 3403 1652 1604 1770 1636

Flt Permitted 0.44 1.00 0.41 1.00 0.69 1.00 0.64 1.00

Satd. Flow (perm) 824 3371 729 3403 1203 1604 1183 1636

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 43 618 23 30 538 16 86 82 68 61 28 73

RTOR Reduction (vph) 0 2 0 0 1 0 0 58 0 0 62 0

Lane Group Flow (vph) 43 639 0 30 553 0 86 92 0 61 39 0

Confl. Peds. (#/hr) 5 9 9 5 9 9

Bus Blockages (#/hr) 0 4 0 0 0 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 6 4 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 49.6 49.6 49.6 49.6 10.4 10.4 10.4 10.4

Effective Green, g (s) 49.6 49.6 49.6 49.6 10.4 10.4 10.4 10.4

Actuated g/C Ratio 0.71 0.71 0.71 0.71 0.15 0.15 0.15 0.15

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 584 2389 517 2411 179 238 176 243

v/s Ratio Prot c0.19 0.16 0.06 0.02

v/s Ratio Perm 0.05 0.04 c0.07 0.05

v/c Ratio 0.07 0.27 0.06 0.23 0.48 0.39 0.35 0.16

Uniform Delay, d1 3.1 3.7 3.1 3.5 27.3 26.9 26.8 26.0

Progression Factor 1.07 1.06 0.87 0.93 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.2 0.3 0.2 0.2 2.0 1.0 1.2 0.3

Delay (s) 3.6 4.2 2.9 3.5 29.4 28.0 27.9 26.3

Level of Service A A A A C C C C

Approach Delay (s) 4.1 3.4 28.5 26.9

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 9.6 HCM Level of Service A

HCM Volume to Capacity ratio 0.30

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 51.4% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 10 364 15 57 410 14 81 6 99 22 0 19

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 1.00 0.97 0.99

Flpb, ped/bikes 0.97 1.00 1.00 0.99 1.00 0.99 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85 0.94

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.96 1.00 0.97

Satd. Flow (prot) 1723 1801 1531 1756 1788 1703 1541 1676

Flt Permitted 0.48 1.00 1.00 0.53 1.00 0.71 1.00 0.78

Satd. Flow (perm) 878 1801 1531 972 1788 1264 1541 1348

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 11 396 16 62 446 15 88 7 108 24 0 21

RTOR Reduction (vph) 0 0 4 0 1 0 0 0 95 0 18 0

Lane Group Flow (vph) 11 396 12 62 460 0 0 95 13 0 27 0

Confl. Peds. (#/hr) 24 6 6 24 9 3 3 9

Turn Type Perm Perm Perm Perm Perm Perm

Protected Phases 2 6 4 8

Permitted Phases 2 2 6 4 4 8

Actuated Green, G (s) 51.4 51.4 51.4 51.4 51.4 8.6 8.6 8.6

Effective Green, g (s) 51.4 51.4 51.4 51.4 51.4 8.6 8.6 8.6

Actuated g/C Ratio 0.73 0.73 0.73 0.73 0.73 0.12 0.12 0.12

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 645 1322 1124 714 1313 155 189 166

v/s Ratio Prot 0.22 c0.26

v/s Ratio Perm 0.01 0.01 0.06 c0.08 0.01 0.02

v/c Ratio 0.02 0.30 0.01 0.09 0.35 0.61 0.07 0.16

Uniform Delay, d1 2.5 3.2 2.5 2.6 3.3 29.1 27.2 27.5

Progression Factor 0.18 0.38 0.01 0.85 0.85 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.5 0.0 0.2 0.6 5.0 0.1 0.2

Delay (s) 0.5 1.7 0.0 2.4 3.4 34.1 27.2 27.6

Level of Service A A A A A C C C

Approach Delay (s) 1.6 3.3 30.4 27.6

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 8.2 HCM Level of Service A

HCM Volume to Capacity ratio 0.39

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 49.6% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

63: N 175th St & Midvale Ave N 3/29/2016
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 63 714 31 23 803 86 46 34 30 76 11 83

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.5 4.5

Lane Util. Factor 1.00 0.95 1.00 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 0.97 1.00 0.92

Flpb, ped/bikes 1.00 1.00 0.99 1.00 0.94 1.00 0.96 1.00

Frt 1.00 0.99 1.00 0.99 1.00 0.93 1.00 0.87

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1587 3044 1578 4323 1493 1467 1529 1299

Flt Permitted 0.27 1.00 0.33 1.00 0.55 1.00 0.71 1.00

Satd. Flow (perm) 450 3044 555 4323 870 1467 1141 1299

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 68 776 34 25 873 93 50 37 33 83 12 90

RTOR Reduction (vph) 0 1 0 0 5 0 0 28 0 0 80 0

Lane Group Flow (vph) 68 809 0 25 961 0 50 42 0 83 22 0

Confl. Peds. (#/hr) 14 23 23 14 49 24 24 49

Turn Type pm+pt pm+pt Perm Perm

Protected Phases 5 2 1 6 4 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 111.9 106.3 108.1 104.4 15.0 15.0 15.5 15.5

Effective Green, g (s) 111.9 106.3 108.1 104.4 15.0 15.0 15.5 15.5

Actuated g/C Ratio 0.80 0.76 0.77 0.75 0.11 0.11 0.11 0.11

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.5 4.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 405 2311 456 3224 93 157 126 144

v/s Ratio Prot c0.01 c0.27 0.00 0.22 0.03 0.02

v/s Ratio Perm 0.13 0.04 0.06 c0.07

v/c Ratio 0.17 0.35 0.05 0.30 0.54 0.27 0.66 0.15

Uniform Delay, d1 3.1 5.5 3.7 5.8 59.2 57.5 59.7 56.3

Progression Factor 1.20 1.16 0.12 0.11 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.2 0.3 0.0 0.1 5.9 0.9 11.8 0.5

Delay (s) 3.9 6.7 0.5 0.8 65.1 58.4 71.5 56.8

Level of Service A A A A E E E E

Approach Delay (s) 6.5 0.8 61.2 63.4

Approach LOS A A E E

Intersection Summary

HCM Average Control Delay 11.8 HCM Level of Service B

HCM Volume to Capacity ratio 0.37

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 9.5

Intersection Capacity Utilization 59.7% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 0 0 0 21 31 0

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 0 0 23 34 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 57 34 34

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 57 34 34

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 100 100

cM capacity (veh/h) 951 1040 1578

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 0 23 34

Volume Left 0 0 0

Volume Right 0 0 0

cSH 1700 1700 1700

Volume to Capacity 0.00 0.01 0.02

Queue Length 95th (ft) 0 0 0

Control Delay (s) 0.0 0.0 0.0

Lane LOS A

Approach Delay (s) 0.0 0.0 0.0

Approach LOS A

Intersection Summary

Average Delay 0.0

Intersection Capacity Utilization 6.7% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

1: NW 196th St & Richmond Beach Dr 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 49 Synchro 7 -  Report

David Evans and Associates, Inc. Page 1

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 23 32 7 6 25 8

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 25 35 8 7 27 9

Pedestrians 2 5 2

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 81 15 16

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 81 15 16

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 97 97 98

cM capacity (veh/h) 900 1061 1599

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 60 14 36

Volume Left 25 0 27

Volume Right 35 7 0

cSH 987 1700 1599

Volume to Capacity 0.06 0.01 0.02

Queue Length 95th (ft) 5 0 1

Control Delay (s) 8.9 0.0 5.6

Lane LOS A A

Approach Delay (s) 8.9 0.0 5.6

Approach LOS A

Intersection Summary

Average Delay 6.7

Intersection Capacity Utilization 19.1% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

2: NW 195th Pl & Richmond Beach Dr 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 49 Synchro 7 -  Report
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 16 3 5 15 16 8

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 17 3 5 16 17 9

Pedestrians 1 1 1

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 59 16 23

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 59 16 23

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 98 100 99

cM capacity (veh/h) 936 1062 1591

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 21 22 26

Volume Left 17 0 17

Volume Right 3 16 0

cSH 954 1700 1591

Volume to Capacity 0.02 0.01 0.01

Queue Length 95th (ft) 2 0 1

Control Delay (s) 8.9 0.0 4.9

Lane LOS A A

Approach Delay (s) 8.9 0.0 4.9

Approach LOS A

Intersection Summary

Average Delay 4.5

Intersection Capacity Utilization 18.3% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

3: NW 195th Pl & 24th Ave NW 3/29/2016
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 37 0 20 48 12 0 3 25 7 3 1

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 40 0 22 52 13 0 3 27 8 3 1

Pedestrians 1 1 4

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 69 41 142 156 42 178 150 63

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 69 41 142 156 42 178 150 63

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 99 100 100 97 99 100 100

cM capacity (veh/h) 1527 1567 812 722 1027 746 728 999

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total 41 22 65 30 12

Volume Left 1 22 0 0 8

Volume Right 0 0 13 27 1

cSH 1527 1567 1700 982 759

Volume to Capacity 0.00 0.01 0.04 0.03 0.02

Queue Length 95th (ft) 0 1 0 2 1

Control Delay (s) 0.2 7.3 0.0 8.8 9.8

Lane LOS A A A A

Approach Delay (s) 0.2 1.8 8.8 9.8

Approach LOS A A

Intersection Summary

Average Delay 3.2

Intersection Capacity Utilization 21.6% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

4: NW 196th St NW & 20th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 49 Synchro 7 -  Report

David Evans and Associates, Inc. Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 3 96 1 88 168 207 2 13 74 145 21 4

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 3 104 1 96 183 225 2 14 80 158 23 4

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 55 53 187 316 97 185

Volume Left (vph) 3 0 96 0 2 158

Volume Right (vph) 0 1 0 225 80 4

Hadj (s) 0.06 0.02 0.29 -0.46 -0.46 0.19

Departure Headway (s) 6.0 5.9 5.8 5.0 5.2 5.6

Degree Utilization, x 0.09 0.09 0.30 0.44 0.14 0.29

Capacity (veh/h) 556 563 603 698 635 597

Control Delay (s) 8.4 8.3 10.0 10.6 9.0 10.9

Approach Delay (s) 8.4 10.4 9.0 10.9

Approach LOS A B A B

Intersection Summary

Delay 10.1

HCM Level of Service B

Intersection Capacity Utilization 40.7% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

5: NW 195th St & 15th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 49 Synchro 7 -  Report

David Evans and Associates, Inc. Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 18 327 0 0 448 83 0 0 0 66 0 27

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 20 355 0 0 487 90 0 0 0 72 0 29

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 488 355 667 883 178 750 928 290

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 488 355 667 883 178 750 928 290

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 98 100 100 100 100 76 100 96

cM capacity (veh/h) 1071 1200 325 278 835 295 262 706

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 197 178 243 334 0 101

Volume Left 20 0 0 0 0 72

Volume Right 0 0 0 90 0 29

cSH 1071 1700 1200 1700 1700 355

Volume to Capacity 0.02 0.10 0.00 0.20 0.00 0.28

Queue Length 95th (ft) 1 0 0 0 0 29

Control Delay (s) 1.0 0.0 0.0 0.0 0.0 19.1

Lane LOS A A C

Approach Delay (s) 0.5 0.0 0.0 19.1

Approach LOS A C

Intersection Summary

Average Delay 2.0

Intersection Capacity Utilization 34.4% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

6: N Richmond Beach Rd & 15th Drwy 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 49 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 2 356 35 24 493 5 47 1 29 4 0 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 387 38 26 536 5 51 1 32 4 0 1

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 196 232 294 273 84 5

Volume Left (vph) 2 0 26 0 51 4

Volume Right (vph) 0 38 0 5 32 1

Hadj (s) 0.04 -0.08 0.08 0.02 -0.07 0.07

Departure Headway (s) 5.4 5.3 5.3 5.2 5.8 6.2

Degree Utilization, x 0.29 0.34 0.43 0.40 0.14 0.01

Capacity (veh/h) 650 663 664 673 568 517

Control Delay (s) 9.4 9.8 11.0 10.4 9.7 9.2

Approach Delay (s) 9.6 10.8 9.7 9.2

Approach LOS A B A A

Intersection Summary

Delay 10.2

HCM Level of Service B

Intersection Capacity Utilization 40.5% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

7: NW 190th St & N Richmond Beach Rd 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 49 Synchro 7 -  Report
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 1 64 561 7 44 393

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 70 610 8 48 427

Pedestrians 2 1

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1289

pX, platoon unblocked

vC, conflicting volume 925 312 619

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 925 312 619

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 90 95

cM capacity (veh/h) 254 682 955

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2

Volume Total 71 407 211 190 285

Volume Left 1 0 0 48 0

Volume Right 70 0 8 0 0

cSH 665 1700 1700 955 1700

Volume to Capacity 0.11 0.24 0.12 0.05 0.17

Queue Length 95th (ft) 9 0 0 4 0

Control Delay (s) 11.1 0.0 0.0 2.6 0.0

Lane LOS B A

Approach Delay (s) 11.1 0.0 1.0

Approach LOS B

Intersection Summary

Average Delay 1.1

Intersection Capacity Utilization 42.3% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

8: N Richmond Beach Rd & 8th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 49 Synchro 7 -  Report
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Movement EBL EBT EBR EBR2 WBL2 WBL WBT WBR NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 31 294 23 1 31 55 446 214 6 88 182 20

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 12 12 12 11 11 10 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.95 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1700 3486 1711 3095 1711 1771

Flt Permitted 0.38 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 678 3486 1711 3095 1711 1771

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 34 320 25 1 34 60 485 233 7 96 198 22

RTOR Reduction (vph) 0 0 0 0 0 0 32 0 0 0 3 0

Lane Group Flow (vph) 34 346 0 0 0 94 686 0 0 103 217 0

Confl. Peds. (#/hr) 4 6 2 6 2 2 2

Confl. Bikes (#/hr) 3 2

Bus Blockages (#/hr) 0 0 0 0 0 0 4 0 0 0 0 0

Turn Type Perm Prot Prot Split Split

Protected Phases 2 1 1 6 4 4 4

Permitted Phases 2

Actuated Green, G (s) 56.9 56.9 12.1 74.0 21.9 21.9

Effective Green, g (s) 56.9 56.9 12.1 74.0 21.9 21.9

Actuated g/C Ratio 0.41 0.41 0.09 0.53 0.16 0.16

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.5 2.0 2.0 2.5 2.5

Lane Grp Cap (vph) 276 1417 148 1636 268 277

v/s Ratio Prot 0.10 c0.05 c0.22 0.06 c0.12

v/s Ratio Perm 0.05

v/c Ratio 0.12 0.24 0.64 0.42 0.38 0.78

Uniform Delay, d1 26.0 27.4 61.8 20.0 53.0 56.8

Progression Factor 1.00 1.00 1.11 0.97 1.00 1.00

Incremental Delay, d2 0.9 0.4 5.9 0.7 0.7 12.9

Delay (s) 26.9 27.8 74.5 20.1 53.7 69.7

Level of Service C C E C D E

Approach Delay (s) 27.7 26.4 64.6

Approach LOS C C E

Intersection Summary

HCM Average Control Delay 40.7 HCM Level of Service D

HCM Volume to Capacity ratio 0.55

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 66.4% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

8: N Richmond Beach Rd & 8th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 49 Synchro 7 -  Report

David Evans and Associates, Inc. Page 9

Movement SBL SBT SBR SBR2 NEL2 NEL NER NER2

Lane Configurations

Volume (vph) 101 75 20 33 2 26 22 9

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 0.95

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 0.94 0.93

Flt Protected 0.95 1.00 0.98

Satd. Flow (prot) 1711 1651 1602

Flt Permitted 0.95 1.00 0.98

Satd. Flow (perm) 1711 1651 1602

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 110 82 22 36 2 28 24 10

RTOR Reduction (vph) 0 10 0 0 0 0 0 0

Lane Group Flow (vph) 110 130 0 0 0 64 0 0

Confl. Peds. (#/hr) 4 2 2 2 4 4 6

Confl. Bikes (#/hr) 3 3

Bus Blockages (#/hr) 0 2 0 0 0 0 0 0

Turn Type Split Split

Protected Phases 7 7 3 3

Permitted Phases

Actuated Green, G (s) 15.3 15.3 8.8

Effective Green, g (s) 15.3 15.3 8.8

Actuated g/C Ratio 0.11 0.11 0.06

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0

Lane Grp Cap (vph) 187 180 101

v/s Ratio Prot 0.06 c0.08 c0.04

v/s Ratio Perm

v/c Ratio 0.59 0.72 0.63

Uniform Delay, d1 59.4 60.3 64.0

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 3.0 11.5 9.2

Delay (s) 62.4 71.8 73.2

Level of Service E E E

Approach Delay (s) 67.7 73.2

Approach LOS E E

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 39 440 24 33 782 157 13 38 27 65 32 49

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 11 11 10 10 11 10 10 10

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00

Frt 0.99 0.98 1.00 0.94 1.00 0.91

Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 3352 3285 1638 1619 1644 1561

Flt Permitted 0.83 0.92 0.70 1.00 0.71 1.00

Satd. Flow (perm) 2797 3038 1207 1619 1231 1561

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 42 478 26 36 850 171 14 41 29 71 35 53

RTOR Reduction (vph) 0 3 0 0 16 0 0 25 0 0 0 0

Lane Group Flow (vph) 0 543 0 0 1041 0 14 45 0 71 88 0

Confl. Peds. (#/hr) 8 2 2 8 7 4 4 7

Confl. Bikes (#/hr) 2

Bus Blockages (#/hr) 0 4 0 0 4 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 51.2 51.2 8.8 8.8 8.8 8.8

Effective Green, g (s) 51.2 51.2 8.8 8.8 8.8 8.8

Actuated g/C Ratio 0.73 0.73 0.13 0.13 0.13 0.13

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 2046 2222 152 204 155 196

v/s Ratio Prot 0.03 0.06

v/s Ratio Perm 0.19 c0.34 0.01 c0.06

v/c Ratio 0.27 0.47 0.09 0.22 0.46 0.45

Uniform Delay, d1 3.1 3.8 27.1 27.5 28.4 28.4

Progression Factor 1.36 0.80 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.3 0.7 0.3 0.5 2.1 1.6

Delay (s) 4.6 3.7 27.3 28.1 30.5 30.0

Level of Service A A C C C C

Approach Delay (s) 4.6 3.7 27.9 30.2

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 7.4 HCM Level of Service A

HCM Volume to Capacity ratio 0.47

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 65.2% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 387 146 101 668 319 95

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 11 11 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 1.00 0.95 0.97

Frpb, ped/bikes 0.99 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.96 1.00 1.00 0.97

Flt Protected 1.00 0.95 1.00 0.96

Satd. Flow (prot) 3250 1770 3421 3340

Flt Permitted 1.00 0.95 1.00 0.96

Satd. Flow (perm) 3250 1770 3421 3340

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 421 159 110 726 347 103

RTOR Reduction (vph) 40 0 0 0 49 0

Lane Group Flow (vph) 540 0 110 726 401 0

Confl. Peds. (#/hr) 6 6

Confl. Bikes (#/hr) 1 3

Turn Type Prot

Protected Phases 2 1 6 4

Permitted Phases

Actuated Green, G (s) 34.6 7.7 47.3 12.7

Effective Green, g (s) 34.6 7.7 47.3 12.7

Actuated g/C Ratio 0.49 0.11 0.68 0.18

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1606 195 2312 606

v/s Ratio Prot 0.17 c0.06 c0.21 c0.12

v/s Ratio Perm

v/c Ratio 0.34 0.56 0.31 0.66

Uniform Delay, d1 10.7 29.6 4.7 26.7

Progression Factor 0.63 1.02 1.32 1.00

Incremental Delay, d2 0.6 2.1 0.3 2.1

Delay (s) 7.3 32.1 6.5 28.8

Level of Service A C A C

Approach Delay (s) 7.3 9.9 28.8

Approach LOS A A C

Intersection Summary

HCM Average Control Delay 13.6 HCM Level of Service B

HCM Volume to Capacity ratio 0.41

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 45.7% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 44 401 49 19 504 40 219 235 41 78 103 36

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 12 11 11 11 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.99 1.00 0.98 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1711 3352 1770 3349 1711 1756 1711 1731

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1711 3352 1770 3349 1711 1756 1711 1731

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 48 436 53 21 548 43 238 255 45 85 112 39

RTOR Reduction (vph) 0 5 0 0 3 0 0 5 0 0 0 0

Lane Group Flow (vph) 48 484 0 21 588 0 238 295 0 85 151 0

Confl. Peds. (#/hr) 2 4 4 2 1 1

Confl. Bikes (#/hr) 3 1

Bus Blockages (#/hr) 0 0 0 0 4 0 0 0 0 0 0 0

Turn Type Prot Prot Split Split

Protected Phases 1 6 5 2 3 3 4 4

Permitted Phases

Actuated Green, G (s) 7.5 71.7 3.6 67.8 28.1 28.1 16.6 16.6

Effective Green, g (s) 7.5 71.7 3.6 67.8 28.1 28.1 16.6 16.6

Actuated g/C Ratio 0.05 0.51 0.03 0.48 0.20 0.20 0.12 0.12

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.0 2.5 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 92 1717 46 1622 343 352 203 205

v/s Ratio Prot c0.03 c0.14 0.01 c0.18 0.14 c0.17 0.05 c0.09

v/s Ratio Perm

v/c Ratio 0.52 0.28 0.46 0.36 0.69 0.84 0.42 0.74

Uniform Delay, d1 64.5 19.5 67.2 22.6 52.0 53.8 57.2 59.6

Progression Factor 1.06 0.77 1.06 0.90 0.68 0.68 1.00 1.00

Incremental Delay, d2 3.8 0.4 5.1 0.6 4.7 14.9 0.5 11.2

Delay (s) 72.4 15.3 76.1 21.0 39.9 51.6 57.7 70.8

Level of Service E B E C D D E E

Approach Delay (s) 20.4 22.9 46.5 66.1

Approach LOS C C D E

Intersection Summary

HCM Average Control Delay 34.1 HCM Level of Service C

HCM Volume to Capacity ratio 0.56

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 25.0

Intersection Capacity Utilization 55.8% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 12 2 0 75 4 16 1 393 75 18 176 2

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 13 2 0 82 4 17 1 427 82 20 191 2

Pedestrians 2 1 1 1

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 0 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 724 745 195 705 706 470 195 510

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 724 745 195 705 706 470 195 510

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 96 99 100 76 99 97 100 98

cM capacity (veh/h) 322 335 844 343 353 593 1375 1055

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 15 103 510 213

Volume Left 13 82 1 20

Volume Right 0 17 82 2

cSH 323 370 1375 1055

Volume to Capacity 0.05 0.28 0.00 0.02

Queue Length 95th (ft) 4 28 0 1

Control Delay (s) 16.7 18.5 0.0 0.9

Lane LOS C C A A

Approach Delay (s) 16.7 18.5 0.0 0.9

Approach LOS C C

Intersection Summary

Average Delay 2.8

Intersection Capacity Utilization 37.9% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

13: 244th St SW & Firdale Ave 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 49 Synchro 7 -  Report

David Evans and Associates, Inc. Page 14

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 5 65 107 465 350 7

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 5 71 116 505 380 8

Pedestrians 2 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1126 386 390

vC1, stage 1 conf vol 386

vC2, stage 2 conf vol 740

vCu, unblocked vol 1126 386 390

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s) 5.4

tF (s) 3.5 3.3 2.2

p0 queue free % 99 89 90

cM capacity (veh/h) 387 661 1167

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 76 622 388

Volume Left 5 116 0

Volume Right 71 0 8

cSH 629 1167 1700

Volume to Capacity 0.12 0.10 0.23

Queue Length 95th (ft) 10 8 0

Control Delay (s) 11.5 2.5 0.0

Lane LOS B A

Approach Delay (s) 11.5 2.5 0.0

Approach LOS B

Intersection Summary

Average Delay 2.3

Intersection Capacity Utilization 63.5% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 2 338 72 56 385 38 165 17 35 15 3 6

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 367 78 61 418 41 179 18 38 16 3 7

Pedestrians 1 1 2

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 462 447 960 995 409 983 1014 441

vC1, stage 1 conf vol 412 412 563 563

vC2, stage 2 conf vol 548 584 420 451

vCu, unblocked vol 462 447 960 995 409 983 1014 441

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s) 6.1 5.5 6.1 5.5

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 95 57 95 94 96 99 99

cM capacity (veh/h) 1098 1113 417 409 642 382 394 615

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 2 446 61 460 236 26

Volume Left 2 0 61 0 179 16

Volume Right 0 78 0 41 38 7

cSH 1098 1700 1113 1700 441 424

Volume to Capacity 0.00 0.26 0.05 0.27 0.53 0.06

Queue Length 95th (ft) 0 0 4 0 77 5

Control Delay (s) 8.3 0.0 8.4 0.0 22.1 14.1

Lane LOS A A C B

Approach Delay (s) 0.0 1.0 22.1 14.1

Approach LOS C B

Intersection Summary

Average Delay 5.0

Intersection Capacity Utilization 51.5% ICU Level of Service A

Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 375 49 130 495 120 320

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 408 53 141 538 130 348

Pedestrians 2 6

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 1

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 1257

pX, platoon unblocked 0.86

vC, conflicting volume 467 1263 440

vC1, stage 1 conf vol 440

vC2, stage 2 conf vol 823

vCu, unblocked vol 467 1224 440

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s) 5.4

tF (s) 2.2 3.5 3.3

p0 queue free % 87 60 43

cM capacity (veh/h) 1089 330 614

Direction, Lane # EB 1 WB 1 WB 2 NB 1

Volume Total 461 141 538 478

Volume Left 0 141 0 130

Volume Right 53 0 0 348

cSH 1700 1089 1700 497

Volume to Capacity 0.27 0.13 0.32 0.96

Queue Length 95th (ft) 0 11 0 306

Control Delay (s) 0.0 8.8 0.0 60.3

Lane LOS A F

Approach Delay (s) 0.0 1.8 60.3

Approach LOS F

Intersection Summary

Average Delay 18.6

Intersection Capacity Utilization 66.3% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 8 32 54 254 80 13

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 9 35 59 276 87 14

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 336 250 198

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 336 250 198

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 99 88 98

cM capacity (veh/h) 1222 733 843

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 43 335 101

Volume Left 9 0 87

Volume Right 0 276 14

cSH 1222 1700 746

Volume to Capacity 0.01 0.20 0.14

Queue Length 95th (ft) 1 0 12

Control Delay (s) 1.6 0.0 10.6

Lane LOS A B

Approach Delay (s) 1.6 0.0 10.6

Approach LOS B

Intersection Summary

Average Delay 2.4

Intersection Capacity Utilization 30.5% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 27 38 91 349 201 20

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 29 41 99 379 218 22

Pedestrians 4

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 811 229 218

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 811 229 218

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 91 95 93

cM capacity (veh/h) 322 810 1351

Direction, Lane # EB 1 EB 2 NB 1 SB 1

Volume Total 29 41 478 240

Volume Left 29 0 99 0

Volume Right 0 41 0 22

cSH 322 810 1351 1700

Volume to Capacity 0.09 0.05 0.07 0.14

Queue Length 95th (ft) 7 4 6 0

Control Delay (s) 17.3 9.7 2.2 0.0

Lane LOS C A A

Approach Delay (s) 12.8 2.2 0.0

Approach LOS B

Intersection Summary

Average Delay 2.5

Intersection Capacity Utilization 48.5% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 1 0 161 2 218 0 266 144 56 132 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 11 12 12 12 12 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 0.98 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 0.85 1.00

Flt Protected 1.00 0.95 1.00 1.00 1.00 0.99

Satd. Flow (prot) 1863 1707 1544 1863 1549 1831

Flt Permitted 1.00 0.76 1.00 1.00 1.00 0.59

Satd. Flow (perm) 1863 1361 1544 1863 1549 1102

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 1 0 175 2 237 0 289 157 61 143 1

RTOR Reduction (vph) 0 0 0 0 87 0 0 0 122 0 0 0

Lane Group Flow (vph) 0 1 0 175 152 0 0 289 35 0 205 0

Confl. Peds. (#/hr) 3 1 1 3 6 7 7 6

Confl. Bikes (#/hr) 1 1

Turn Type Perm Perm Perm Perm Perm

Protected Phases 2 2 5 5

Permitted Phases 2 2 5 5 5

Actuated Green, G (s) 44.2 44.2 44.2 15.8 15.8 15.8

Effective Green, g (s) 44.2 44.2 44.2 15.8 15.8 15.8

Actuated g/C Ratio 0.63 0.63 0.63 0.23 0.23 0.23

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1176 859 975 421 350 249

v/s Ratio Prot 0.00 0.10 0.16

v/s Ratio Perm c0.13 0.02 c0.19

v/c Ratio 0.00 0.20 0.16 0.69 0.10 0.82

Uniform Delay, d1 4.8 5.5 5.3 24.8 21.5 25.8

Progression Factor 1.00 0.32 1.05 1.00 1.00 0.99

Incremental Delay, d2 0.0 0.5 0.3 3.7 0.0 17.8

Delay (s) 4.8 2.2 5.8 28.5 21.5 43.2

Level of Service A A A C C D

Approach Delay (s) 4.8 4.3 26.1 43.2

Approach LOS A A C D

Intersection Summary

HCM Average Control Delay 20.9 HCM Level of Service C

HCM Volume to Capacity ratio 0.37

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 52.8% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 66 721 59 155 815 318 69 333 232 161 204 28

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 11 12 11 12 11 10 11 12 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 0.91 0.91

Frpb, ped/bikes 1.00 1.00 1.00 0.98 1.00 1.00 0.96 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.96 1.00 1.00 0.85 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 0.99

Satd. Flow (prot) 1770 3373 1770 3198 1711 1739 1473 1610 3199

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 0.99

Satd. Flow (perm) 1770 3373 1770 3198 1711 1739 1473 1610 3199

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 72 784 64 168 886 346 75 362 252 175 222 30

RTOR Reduction (vph) 0 4 0 0 27 0 0 0 164 0 6 0

Lane Group Flow (vph) 72 844 0 168 1205 0 75 362 88 140 281 0

Confl. Peds. (#/hr) 21 14 14 21 6 13 13 6

Turn Type Prot Prot Split Perm Split

Protected Phases 5 2 1 6 4 4 3 3

Permitted Phases 4

Actuated Green, G (s) 7.0 56.0 15.7 64.7 31.2 31.2 31.2 17.1 17.1

Effective Green, g (s) 7.0 56.0 15.7 64.7 31.2 31.2 31.2 17.1 17.1

Actuated g/C Ratio 0.05 0.40 0.11 0.46 0.22 0.22 0.22 0.12 0.12

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 89 1349 198 1478 381 388 328 197 391

v/s Ratio Prot 0.04 c0.25 0.09 c0.38 0.04 c0.21 0.09 c0.09

v/s Ratio Perm 0.06

v/c Ratio 0.81 0.63 0.85 0.82 0.20 0.93 0.27 0.71 0.72

Uniform Delay, d1 65.8 33.6 61.0 32.5 44.2 53.4 45.0 59.1 59.1

Progression Factor 0.73 0.55 1.17 0.36 1.00 1.00 1.00 1.05 1.07

Incremental Delay, d2 37.0 2.1 3.1 0.5 0.1 28.9 0.2 8.9 4.8

Delay (s) 85.3 20.6 74.7 12.2 44.3 82.2 45.1 71.2 67.9

Level of Service F C E B D F D E E

Approach Delay (s) 25.7 19.7 64.5 69.0

Approach LOS C B E E

Intersection Summary

HCM Average Control Delay 36.4 HCM Level of Service D

HCM Volume to Capacity ratio 0.80

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 81.3% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 58 31 18 14 29 12 26 468 6 7 249 21

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 63 34 20 15 32 13 28 509 7 8 271 23

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 116 60 543 301

Volume Left (vph) 63 15 28 8

Volume Right (vph) 20 13 7 23

Hadj (s) 0.04 -0.05 0.04 -0.01

Departure Headway (s) 6.2 6.2 4.9 5.2

Degree Utilization, x 0.20 0.10 0.74 0.43

Capacity (veh/h) 520 501 712 661

Control Delay (s) 10.7 10.0 20.8 12.1

Approach Delay (s) 10.7 10.0 20.8 12.1

Approach LOS B A C B

Intersection Summary

Delay 16.5

HCM Level of Service C

Intersection Capacity Utilization 55.7% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

21: N Innis Arden Wy & Greenwood Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 49 Synchro 7 -  Report
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 37 211 282 282 97 24

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 40 229 307 307 105 26

Pedestrians 1 12

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1051 119 133

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1051 119 133

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 79 75 79

cM capacity (veh/h) 196 931 1451

Direction, Lane # EB 1 EB 2 NB 1 SB 1

Volume Total 40 229 613 132

Volume Left 40 0 307 0

Volume Right 0 229 0 26

cSH 196 931 1451 1700

Volume to Capacity 0.21 0.25 0.21 0.08

Queue Length 95th (ft) 19 24 20 0

Control Delay (s) 28.0 10.1 5.1 0.0

Lane LOS D B A

Approach Delay (s) 12.8 5.1 0.0

Approach LOS B

Intersection Summary

Average Delay 6.5

Intersection Capacity Utilization 50.6% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 25 37 3 21 39 173 8 366 32 158 146 17

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 27 40 3 23 42 188 9 398 35 172 159 18

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 71 65 188 441 349

Volume Left (vph) 27 23 0 9 172

Volume Right (vph) 3 0 188 35 18

Hadj (s) 0.08 0.21 -0.67 -0.01 0.10

Departure Headway (s) 6.9 7.1 6.2 5.5 5.8

Degree Utilization, x 0.14 0.13 0.32 0.68 0.56

Capacity (veh/h) 425 462 518 629 598

Control Delay (s) 11.0 9.9 10.9 19.2 15.8

Approach Delay (s) 11.0 10.6 19.2 15.8

Approach LOS B B C C

Intersection Summary

Delay 15.6

HCM Level of Service C

Intersection Capacity Utilization 59.7% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 19 167 2 23 147 64 9 456 55 55 235 15

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 11 11 11 12 11 11 12 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.98 1.00 1.00

Flpb, ped/bikes 0.99 1.00 0.97 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.95 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1755 1858 1653 1702 1767 1801 1507 1768 1782

Flt Permitted 0.46 1.00 0.57 1.00 0.59 1.00 1.00 0.44 1.00

Satd. Flow (perm) 854 1858 994 1702 1102 1801 1507 823 1782

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 21 182 2 25 160 70 10 496 60 60 255 16

RTOR Reduction (vph) 0 1 0 0 26 0 0 0 20 0 3 0

Lane Group Flow (vph) 21 183 0 25 204 0 10 496 40 60 268 0

Confl. Peds. (#/hr) 6 22 22 6 1 2 2 1

Confl. Bikes (#/hr) 2 2

Turn Type Perm Perm Perm Perm Perm

Protected Phases 4 4 2 2

Permitted Phases 4 4 2 2 2

Actuated Green, G (s) 13.3 13.3 13.3 13.3 46.7 46.7 46.7 46.7 46.7

Effective Green, g (s) 13.3 13.3 13.3 13.3 46.7 46.7 46.7 46.7 46.7

Actuated g/C Ratio 0.19 0.19 0.19 0.19 0.67 0.67 0.67 0.67 0.67

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 162 353 189 323 735 1202 1005 549 1189

v/s Ratio Prot 0.10 c0.12 c0.28 0.15

v/s Ratio Perm 0.02 0.03 0.01 0.03 0.07

v/c Ratio 0.13 0.52 0.13 0.63 0.01 0.41 0.04 0.11 0.23

Uniform Delay, d1 23.5 25.5 23.6 26.1 3.9 5.4 4.0 4.2 4.6

Progression Factor 1.00 1.00 1.12 1.26 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.5 0.1 2.7 0.0 1.0 0.1 0.4 0.4

Delay (s) 23.7 26.0 26.5 35.7 3.9 6.4 4.1 4.6 5.0

Level of Service C C C D A A A A A

Approach Delay (s) 25.8 34.8 6.1 4.9

Approach LOS C C A A

Intersection Summary

HCM Average Control Delay 14.2 HCM Level of Service B

HCM Volume to Capacity ratio 0.46

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 59.8% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 1 241 36 159 187 37 41 17 676 25 310 72

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00 1.00 0.95 0.95 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.86 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 1676 1400 1513 1587 1393 1590 1365 1354 1593 3185 1392

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.53 1.00 1.00 0.43 1.00 1.00

Satd. Flow (perm) 1593 1676 1400 1513 1587 1393 890 1365 1354 716 3185 1392

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 1 262 39 173 203 40 45 18 735 27 337 78

RTOR Reduction (vph) 0 0 14 0 0 0 0 172 179 0 0 37

Lane Group Flow (vph) 1 262 25 156 220 40 45 206 196 27 337 41

Confl. Peds. (#/hr) 5 3 3 5 1 1

Turn Type Split Perm Split Free Perm Prot Perm Perm

Protected Phases 8 8 7 7 2 2 6

Permitted Phases 8 Free 2 6 6

Actuated Green, G (s) 27.8 27.8 27.8 23.9 23.9 140.0 73.3 73.3 73.3 73.3 73.3 73.3

Effective Green, g (s) 27.8 27.8 27.8 23.9 23.9 140.0 73.3 73.3 73.3 73.3 73.3 73.3

Actuated g/C Ratio 0.20 0.20 0.20 0.17 0.17 1.00 0.52 0.52 0.52 0.52 0.52 0.52

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.5 3.5 3.5 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 316 333 278 258 271 1393 466 715 709 375 1668 729

v/s Ratio Prot 0.00 c0.16 0.10 c0.14 c0.15 0.15 0.11

v/s Ratio Perm 0.02 0.03 0.05 0.04 0.03

v/c Ratio 0.00 0.79 0.09 0.60 0.81 0.03 0.10 0.29 0.28 0.07 0.20 0.06

Uniform Delay, d1 45.0 53.3 45.8 53.7 55.9 0.0 16.7 18.7 18.6 16.5 17.8 16.4

Progression Factor 1.00 1.00 1.00 0.34 0.35 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 11.9 0.2 2.4 14.2 0.0 0.4 1.0 1.0 0.4 0.3 0.1

Delay (s) 45.0 65.2 45.9 20.7 34.0 0.0 17.1 19.7 19.6 16.9 18.0 16.5

Level of Service D E D C C A B B B B B B

Approach Delay (s) 62.7 25.7 19.5 17.7

Approach LOS E C B B

Intersection Summary

HCM Average Control Delay 27.1 HCM Level of Service C

HCM Volume to Capacity ratio 0.50

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 64.4% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 367 132 5 238 101 93 6 1005 207 135 633 208

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.98 1.00 0.99 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.97 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1769 1851 1743 1863 1556 1769 3423 1770 3384

Flt Permitted 0.35 1.00 0.66 1.00 1.00 0.28 1.00 0.08 1.00

Satd. Flow (perm) 656 1851 1216 1863 1556 518 3423 153 3384

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 399 143 5 259 110 101 7 1092 225 147 688 226

RTOR Reduction (vph) 0 1 0 0 0 92 0 11 0 0 20 0

Lane Group Flow (vph) 399 147 0 259 110 9 7 1306 0 147 894 0

Confl. Peds. (#/hr) 1 11 11 1 2 12 12 2

Confl. Bikes (#/hr) 2 1 1

Turn Type pm+pt pm+pt Perm pm+pt pm+pt

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 8 2 6

Actuated Green, G (s) 47.5 23.6 32.9 13.0 13.0 70.0 69.2 84.5 79.7

Effective Green, g (s) 47.5 23.6 32.9 13.0 13.0 70.0 69.2 84.5 79.7

Actuated g/C Ratio 0.34 0.17 0.23 0.09 0.09 0.50 0.49 0.60 0.57

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 465 312 361 173 144 266 1692 223 1926

v/s Ratio Prot c0.19 0.08 0.10 0.06 0.00 c0.38 c0.05 0.26

v/s Ratio Perm c0.10 0.07 0.01 0.01 0.34

v/c Ratio 0.86 0.47 0.72 0.64 0.07 0.03 0.77 0.66 0.46

Uniform Delay, d1 39.8 52.6 48.1 61.2 58.0 17.8 28.9 23.3 17.6

Progression Factor 1.00 1.00 0.23 0.54 1.61 1.00 1.00 1.00 1.00

Incremental Delay, d2 14.5 1.1 5.0 5.5 0.1 0.0 3.5 6.9 0.8

Delay (s) 54.3 53.7 15.8 38.7 93.5 17.8 32.4 30.2 18.5

Level of Service D D B D F B C C B

Approach Delay (s) 54.1 37.9 32.3 20.1

Approach LOS D D C C

Intersection Summary

HCM Average Control Delay 32.8 HCM Level of Service C

HCM Volume to Capacity ratio 0.79

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 81.3% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 367 833 114 5 784 306 342 505 506 26 40 92

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.1 5.5 5.5 5.5 5.1 5.1 5.5 5.1 5.1 5.5

Lane Util. Factor 1.00 0.95 1.00 0.95 0.91 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.96 0.99 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 0.96 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 1.00 0.95 0.99 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3539 1520 3371 1610 3370 1583 1770 1863 1583

Flt Permitted 0.07 1.00 1.00 0.95 0.95 0.99 1.00 0.95 1.00 1.00

Satd. Flow (perm) 136 3539 1520 3207 1610 3370 1583 1770 1863 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 399 905 124 5 852 333 372 549 550 28 43 100

RTOR Reduction (vph) 0 0 33 0 30 0 0 0 198 0 0 59

Lane Group Flow (vph) 399 905 91 0 1160 0 298 623 352 28 43 41

Confl. Peds. (#/hr) 6 8 8 6

Confl. Bikes (#/hr) 1

Turn Type pm+pt Perm Perm Split custom Split custom

Protected Phases 5 2 6 4 4 3 3

Permitted Phases 2 2 6 2 6

Actuated Green, G (s) 84.7 84.7 84.7 54.3 28.1 28.1 84.7 3.7 3.7 54.3

Effective Green, g (s) 84.7 84.7 84.7 54.3 28.1 28.1 84.7 3.7 3.7 54.3

Actuated g/C Ratio 0.64 0.64 0.64 0.41 0.21 0.21 0.64 0.03 0.03 0.41

Clearance Time (s) 5.1 5.5 5.5 5.5 5.1 5.1 5.5 5.1 5.1 5.5

Vehicle Extension (s) 3.0 3.5 3.5 3.5 3.0 3.0 3.5 3.0 3.0 3.5

Lane Grp Cap (vph) 400 2267 974 1317 342 716 1014 50 52 650

v/s Ratio Prot c0.19 0.26 c0.19 0.18 0.02 c0.02

v/s Ratio Perm c0.45 0.06 0.36 0.22 0.03

v/c Ratio 1.00 0.40 0.09 0.88 0.87 0.87 0.35 0.56 0.83 0.06

Uniform Delay, d1 42.9 11.5 9.1 36.0 50.3 50.3 11.0 63.4 63.9 23.6

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 44.0 0.1 0.0 7.4 20.8 11.2 0.2 13.6 64.4 0.0

Delay (s) 86.9 11.6 9.1 43.3 71.1 61.5 11.2 77.0 128.4 23.6

Level of Service F B A D E E B E F C

Approach Delay (s) 32.4 43.3 44.6 58.7

Approach LOS C D D E

Intersection Summary

HCM Average Control Delay 40.7 HCM Level of Service D

HCM Volume to Capacity ratio 0.94

Actuated Cycle Length (s) 132.2 Sum of lost time (s) 15.3

Intersection Capacity Utilization 89.8% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Sign Control Stop Stop Stop

Volume (vph) 3 40 58 43 31 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 3 43 63 47 34 1

Direction, Lane # EB 1 NB 1 SB 1

Volume Total (vph) 47 110 35

Volume Left (vph) 3 63 0

Volume Right (vph) 43 0 1

Hadj (s) -0.51 0.15 0.02

Departure Headway (s) 3.7 4.2 4.1

Degree Utilization, x 0.05 0.13 0.04

Capacity (veh/h) 931 842 856

Control Delay (s) 6.9 7.8 7.3

Approach Delay (s) 6.9 7.8 7.3

Approach LOS A A A

Intersection Summary

Delay 7.5

HCM Level of Service A

Intersection Capacity Utilization 22.1% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 4 2 0 1 5 49 0 24 0 47 38 11

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 4 2 0 1 5 53 0 26 0 51 41 12

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 7 60 26 104

Volume Left (vph) 4 1 0 51

Volume Right (vph) 0 53 0 12

Hadj (s) 0.17 -0.50 0.03 0.06

Departure Headway (s) 4.4 3.7 4.2 4.1

Degree Utilization, x 0.01 0.06 0.03 0.12

Capacity (veh/h) 785 939 835 856

Control Delay (s) 7.4 6.9 7.3 7.7

Approach Delay (s) 7.4 6.9 7.3 7.7

Approach LOS A A A A

Intersection Summary

Delay 7.4

HCM Level of Service A

Intersection Capacity Utilization 23.6% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 0 1 8 0 41 0 94 11 26 59 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 0 1 9 0 45 0 102 12 28 64 0

Pedestrians 1 1

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 274 235 65 231 229 109 64 114

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 274 235 65 231 229 109 64 114

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 100 100 99 100 95 100 98

cM capacity (veh/h) 636 653 998 712 658 944 1538 1475

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 2 53 114 92

Volume Left 1 9 0 28

Volume Right 1 45 12 0

cSH 777 896 1538 1475

Volume to Capacity 0.00 0.06 0.00 0.02

Queue Length 95th (ft) 0 5 0 1

Control Delay (s) 9.6 9.3 0.0 2.4

Lane LOS A A A

Approach Delay (s) 9.6 9.3 0.0 2.4

Approach LOS A A

Intersection Summary

Average Delay 2.8

Intersection Capacity Utilization 21.5% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 330 15 7 19 4 14 59 433 17 14 301 162

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 5.0 5.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 0.99 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.95 1.00 0.99 1.00 0.95

Flt Protected 0.96 0.97 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1769 1714 1756 3516 1770 3326

Flt Permitted 0.73 0.79 0.47 1.00 0.95 1.00

Satd. Flow (perm) 1352 1392 864 3516 1770 3326

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 359 16 8 21 4 15 64 471 18 15 327 176

RTOR Reduction (vph) 0 1 0 0 10 0 0 2 0 0 37 0

Lane Group Flow (vph) 0 382 0 0 30 0 64 487 0 15 466 0

Confl. Peds. (#/hr) 1 3 3 1 3 2 2 3

Confl. Bikes (#/hr) 1

Turn Type Perm Perm Perm Prot

Protected Phases 8 8 6 5 5 6

Permitted Phases 8 8 6

Actuated Green, G (s) 50.1 50.1 63.4 63.4 13.5 80.9

Effective Green, g (s) 50.1 50.1 63.4 63.4 13.5 80.9

Actuated g/C Ratio 0.36 0.36 0.45 0.45 0.10 0.58

Clearance Time (s) 4.0 4.0 5.0 5.0 4.0

Vehicle Extension (s) 3.5 3.5 2.5 2.5 2.0

Lane Grp Cap (vph) 484 498 391 1592 171 1922

v/s Ratio Prot c0.14 0.01 c0.14

v/s Ratio Perm c0.28 0.02 0.07

v/c Ratio 0.79 0.06 0.16 0.31 0.09 0.24

Uniform Delay, d1 40.2 29.5 22.6 24.3 57.6 14.5

Progression Factor 1.00 1.00 0.73 0.72 1.70 0.16

Incremental Delay, d2 8.6 0.1 0.9 0.5 0.1 0.0

Delay (s) 48.9 29.6 17.4 18.0 97.9 2.3

Level of Service D C B B F A

Approach Delay (s) 48.9 29.6 17.9 5.1

Approach LOS D C B A

Intersection Summary

HCM Average Control Delay 21.7 HCM Level of Service C

HCM Volume to Capacity ratio 0.49

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 13.0

Intersection Capacity Utilization 54.8% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 3 5 105 5 7 9 120 74 8 51 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 3 5 114 5 8 10 130 80 9 55 0

Pedestrians 2 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 131

pX, platoon unblocked 0.97 0.97 0.97 0.97 0.97 0.97

vC, conflicting volume 275 303 57 272 263 173 55 211

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 237 266 57 234 225 131 55 171

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 99 99 83 99 99 99 99

cM capacity (veh/h) 677 612 1007 685 646 889 1549 1364

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 9 127 221 64

Volume Left 0 114 10 9

Volume Right 5 8 80 0

cSH 811 692 1549 1364

Volume to Capacity 0.01 0.18 0.01 0.01

Queue Length 95th (ft) 1 17 0 0

Control Delay (s) 9.5 11.4 0.4 1.1

Lane LOS A B A A

Approach Delay (s) 9.5 11.4 0.4 1.1

Approach LOS A B

Intersection Summary

Average Delay 4.0

Intersection Capacity Utilization 32.3% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 15 3 7 21 18 18 14 91 13 28 90 49

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 16 3 8 23 20 20 15 99 14 30 98 53

Pedestrians 4 3 1

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 355 336 129 335 355 109 155 116

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 355 336 129 335 355 109 155 116

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 97 99 99 96 96 98 99 98

cM capacity (veh/h) 554 563 916 592 549 942 1420 1469

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 27 62 128 182

Volume Left 16 23 15 30

Volume Right 8 20 14 53

cSH 624 652 1420 1469

Volume to Capacity 0.04 0.09 0.01 0.02

Queue Length 95th (ft) 3 8 1 2

Control Delay (s) 11.0 11.1 1.0 1.4

Lane LOS B B A A

Approach Delay (s) 11.0 11.1 1.0 1.4

Approach LOS B B

Intersection Summary

Average Delay 3.4

Intersection Capacity Utilization 24.3% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 133 738 4 4 1026 99 4 1 1 44 1 136

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.6 4.6 4.6 4.6 5.5 5.5 5.5

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.99 0.98 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.97 0.95 1.00

Satd. Flow (prot) 1769 3536 1768 3485 1759 1770 1561

Flt Permitted 0.16 1.00 0.29 1.00 0.90 0.75 1.00

Satd. Flow (perm) 290 3536 547 3485 1632 1404 1561

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 145 802 4 4 1115 108 4 1 1 48 1 148

RTOR Reduction (vph) 0 0 0 0 8 0 0 1 0 0 99 0

Lane Group Flow (vph) 145 806 0 4 1215 0 0 5 0 48 50 0

Confl. Peds. (#/hr) 2 1 1 2 2 2

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 83.5 83.5 83.5 83.5 46.4 46.4 46.4

Effective Green, g (s) 83.5 83.5 83.5 83.5 46.4 46.4 46.4

Actuated g/C Ratio 0.60 0.60 0.60 0.60 0.33 0.33 0.33

Clearance Time (s) 4.6 4.6 4.6 4.6 5.5 5.5 5.5

Vehicle Extension (s) 3.5 3.5 3.5 3.5 4.0 4.0 4.0

Lane Grp Cap (vph) 173 2109 326 2079 541 465 517

v/s Ratio Prot 0.23 0.35 0.03

v/s Ratio Perm c0.50 0.01 0.00 c0.03

v/c Ratio 0.84 0.38 0.01 0.58 0.01 0.10 0.10

Uniform Delay, d1 22.8 14.8 11.5 17.5 31.4 32.4 32.3

Progression Factor 1.23 0.99 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 17.5 0.1 0.0 0.5 0.0 0.4 0.4

Delay (s) 45.6 14.7 11.5 18.0 31.4 32.8 32.7

Level of Service D B B B C C C

Approach Delay (s) 19.5 17.9 31.4 32.7

Approach LOS B B C C

Intersection Summary

HCM Average Control Delay 19.8 HCM Level of Service B

HCM Volume to Capacity ratio 0.58

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.1

Intersection Capacity Utilization 71.2% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 74 579 191 133 740 237 207 495 110 183 336 46

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.96 1.00 0.96 1.00 0.97 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 3393 1770 3392 1770 3431 1770 3467

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1770 3393 1770 3392 1770 3431 1770 3467

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 80 629 208 145 804 258 225 538 120 199 365 50

RTOR Reduction (vph) 0 46 0 0 42 0 0 28 0 0 16 0

Lane Group Flow (vph) 80 791 0 145 1020 0 225 630 0 199 399 0

Confl. Peds. (#/hr) 8 4 4 8 6 5 5 6

Turn Type Prot Prot Prot Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases

Actuated Green, G (s) 3.9 19.3 7.5 22.9 10.2 17.4 9.8 17.0

Effective Green, g (s) 3.9 19.3 7.5 22.9 10.2 17.4 9.8 17.0

Actuated g/C Ratio 0.06 0.28 0.11 0.33 0.15 0.25 0.14 0.24

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 99 935 190 1110 258 853 248 842

v/s Ratio Prot 0.05 0.23 c0.08 c0.30 c0.13 c0.18 0.11 0.12

v/s Ratio Perm

v/c Ratio 0.81 0.85 0.76 0.92 0.87 0.74 0.80 0.47

Uniform Delay, d1 32.7 23.9 30.4 22.7 29.3 24.2 29.2 22.7

Progression Factor 1.00 1.00 1.61 0.88 1.11 0.91 1.00 1.00

Incremental Delay, d2 36.6 7.2 15.3 11.0 26.0 5.7 16.9 1.9

Delay (s) 69.3 31.1 64.2 31.0 58.5 27.8 46.0 24.6

Level of Service E C E C E C D C

Approach Delay (s) 34.4 35.0 35.6 31.5

Approach LOS C C D C

Intersection Summary

HCM Average Control Delay 34.4 HCM Level of Service C

HCM Volume to Capacity ratio 0.81

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 73.1% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

35: 244th St SW (WB) & Edmonds Way (SB) 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 49 Synchro 7 -  Report

David Evans and Associates, Inc. Page 36

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 0 0 801 0 0 0 0 0 659 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3

Lane Util. Factor 0.95 0.95

Frt 1.00 1.00

Flt Protected 1.00 1.00

Satd. Flow (prot) 3539 3539

Flt Permitted 1.00 1.00

Satd. Flow (perm) 3539 3539

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 0 0 0 871 0 0 0 0 0 716 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 0 0 0 871 0 0 0 0 0 716 0

Turn Type

Protected Phases 6 4

Permitted Phases

Actuated Green, G (s) 91.8 37.6

Effective Green, g (s) 91.8 37.6

Actuated g/C Ratio 0.66 0.27

Clearance Time (s) 5.3 5.3

Vehicle Extension (s) 5.0 5.0

Lane Grp Cap (vph) 2321 950

v/s Ratio Prot c0.25 c0.20

v/s Ratio Perm

v/c Ratio 0.38 0.75

Uniform Delay, d1 11.0 47.0

Progression Factor 0.68 1.00

Incremental Delay, d2 0.4 4.1

Delay (s) 7.9 51.0

Level of Service A D

Approach Delay (s) 0.0 7.9 0.0 51.0

Approach LOS A A A D

Intersection Summary

HCM Average Control Delay 27.3 HCM Level of Service C

HCM Volume to Capacity ratio 0.49

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.6

Intersection Capacity Utilization 37.1% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 0 777 0 0 655 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3

Lane Util. Factor 0.95 0.97

Frt 1.00 1.00

Flt Protected 1.00 0.95

Satd. Flow (prot) 3539 3433

Flt Permitted 1.00 0.95

Satd. Flow (perm) 3539 3433

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 845 0 0 712 0

RTOR Reduction (vph) 0 0 0 0 201 0

Lane Group Flow (vph) 0 845 0 0 511 0

Turn Type

Protected Phases 2 4

Permitted Phases

Actuated Green, G (s) 99.8 29.6

Effective Green, g (s) 99.8 29.6

Actuated g/C Ratio 0.71 0.21

Clearance Time (s) 5.3 5.3

Vehicle Extension (s) 5.0 5.0

Lane Grp Cap (vph) 2523 726

v/s Ratio Prot c0.24 c0.15

v/s Ratio Perm

v/c Ratio 0.33 0.70

Uniform Delay, d1 7.6 51.1

Progression Factor 1.50 0.06

Incremental Delay, d2 0.3 3.5

Delay (s) 11.7 6.4

Level of Service B A

Approach Delay (s) 11.7 0.0 6.4

Approach LOS B A A

Intersection Summary

HCM Average Control Delay 9.3 HCM Level of Service A

HCM Volume to Capacity ratio 0.42

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.6

Intersection Capacity Utilization 49.2% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 61 1501 72 158 1836 152 120 187 194 123 95 46

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.6 5.3 4.6 5.3 4.6 5.0 5.0 4.6 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3515 1770 3492 1770 1803 1553 1770 1863 1558

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3515 1770 3492 1770 1803 1553 1770 1863 1558

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 66 1632 78 172 1996 165 130 203 211 134 103 50

RTOR Reduction (vph) 0 3 0 0 4 0 0 0 79 0 0 42

Lane Group Flow (vph) 66 1707 0 172 2157 0 130 203 132 134 103 8

Confl. Peds. (#/hr) 2 3 3 2

Confl. Bikes (#/hr) 7 3 1

Bus Blockages (#/hr) 0 0 0 0 0 0 0 8 0 0 0 0

Turn Type Prot Prot Prot Perm Prot Perm

Protected Phases 5 2 1 6 3 8 7 4

Permitted Phases 8 4

Actuated Green, G (s) 12.4 65.8 21.5 74.9 12.0 23.8 23.8 9.4 21.2 21.2

Effective Green, g (s) 12.4 65.8 21.5 74.9 12.0 23.8 23.8 9.4 21.2 21.2

Actuated g/C Ratio 0.09 0.47 0.15 0.54 0.09 0.17 0.17 0.07 0.15 0.15

Clearance Time (s) 4.6 5.3 4.6 5.3 4.6 5.0 5.0 4.6 5.0 5.0

Vehicle Extension (s) 2.5 5.0 2.5 5.0 2.5 5.0 5.0 3.0 5.0 5.0

Lane Grp Cap (vph) 157 1652 272 1868 152 307 264 119 282 236

v/s Ratio Prot 0.04 0.49 c0.10 c0.62 0.07 c0.11 c0.08 0.06

v/s Ratio Perm 0.09 0.00

v/c Ratio 0.42 1.03 0.63 1.15 0.86 0.66 0.50 1.13 0.37 0.03

Uniform Delay, d1 60.4 37.1 55.5 32.5 63.1 54.3 52.7 65.3 53.4 50.7

Progression Factor 1.25 0.59 1.14 0.85 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.3 30.8 3.9 75.8 34.4 6.9 3.1 120.4 1.7 0.1

Delay (s) 77.0 52.6 67.0 103.6 97.5 61.2 55.8 185.7 55.0 50.8

Level of Service E D E F F E E F E D

Approach Delay (s) 53.5 100.9 67.8 115.3

Approach LOS D F E F

Intersection Summary

HCM Average Control Delay 81.0 HCM Level of Service F

HCM Volume to Capacity ratio 1.01

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 19.5

Intersection Capacity Utilization 93.7% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 0 1507 1413 0 495 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3 5.0

Lane Util. Factor 0.95 0.95 0.97

Frt 1.00 1.00 1.00

Flt Protected 1.00 1.00 0.95

Satd. Flow (prot) 3539 3539 3433

Flt Permitted 1.00 1.00 0.95

Satd. Flow (perm) 3539 3539 3433

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 1638 1536 0 538 0

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 0 1638 1536 0 538 0

Turn Type

Protected Phases 2 6 4

Permitted Phases

Actuated Green, G (s) 102.5 102.5 27.2

Effective Green, g (s) 102.5 102.5 27.2

Actuated g/C Ratio 0.73 0.73 0.19

Clearance Time (s) 5.3 5.3 5.0

Vehicle Extension (s) 5.0 3.0 3.0

Lane Grp Cap (vph) 2591 2591 667

v/s Ratio Prot c0.46 0.43 c0.16

v/s Ratio Perm

v/c Ratio 0.63 0.59 0.81

Uniform Delay, d1 9.3 8.9 53.9

Progression Factor 0.29 1.00 1.00

Incremental Delay, d2 0.3 1.0 7.1

Delay (s) 3.1 9.9 61.0

Level of Service A A E

Approach Delay (s) 3.1 9.9 61.0

Approach LOS A A E

Intersection Summary

HCM Average Control Delay 14.3 HCM Level of Service B

HCM Volume to Capacity ratio 0.67

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.3

Intersection Capacity Utilization 64.4% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 37 39 62 1525 1228 61

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 40 42 67 1658 1335 66

Pedestrians 2

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 2300 669 1403

vC1, stage 1 conf vol 1337

vC2, stage 2 conf vol 964

vCu, unblocked vol 2300 669 1403

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s) 5.8

tF (s) 3.5 3.3 2.2

p0 queue free % 76 89 86

cM capacity (veh/h) 164 399 482

Direction, Lane # EB 1 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3

Volume Total 83 67 829 829 667 667 66

Volume Left 40 67 0 0 0 0 0

Volume Right 42 0 0 0 0 0 66

cSH 235 482 1700 1700 1700 1700 1700

Volume to Capacity 0.35 0.14 0.49 0.49 0.39 0.39 0.04

Queue Length 95th (ft) 38 12 0 0 0 0 0

Control Delay (s) 28.4 13.7 0.0 0.0 0.0 0.0 0.0

Lane LOS D B

Approach Delay (s) 28.4 0.5 0.0

Approach LOS D

Intersection Summary

Average Delay 1.0

Intersection Capacity Utilization 53.3% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 237 295 79 184 364 386 47 1170 136 231 877 168

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 11 11 11 11 11 11 13 15 11 13

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.98 1.00 1.00 0.96 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3408 1711 3421 1498 1711 3421 1566 1947 3421 1588

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3408 1711 3421 1498 1711 3421 1566 1947 3421 1588

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 258 321 86 200 396 420 51 1272 148 251 953 183

RTOR Reduction (vph) 0 18 0 0 0 161 0 0 90 0 0 63

Lane Group Flow (vph) 258 389 0 200 396 259 51 1272 58 251 953 120

Confl. Peds. (#/hr) 6 10 10 6 10 21 21 10

Turn Type Prot Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 20.0 28.5 17.0 25.5 25.5 6.9 54.5 54.5 18.0 65.6 65.6

Effective Green, g (s) 20.0 28.5 17.0 25.5 25.5 6.9 54.5 54.5 18.0 65.6 65.6

Actuated g/C Ratio 0.14 0.20 0.12 0.18 0.18 0.05 0.39 0.39 0.13 0.47 0.47

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 3.0 2.0 2.0 2.5 3.5 3.5 2.5 3.5 3.5

Lane Grp Cap (vph) 253 694 208 623 273 84 1332 610 250 1603 744

v/s Ratio Prot c0.15 c0.11 0.12 0.12 0.03 c0.37 c0.13 0.28

v/s Ratio Perm c0.17 0.04 0.08

v/c Ratio 1.02 0.56 0.96 0.64 0.95 0.61 0.95 0.09 1.00 0.59 0.16

Uniform Delay, d1 60.0 50.1 61.2 53.0 56.6 65.2 41.6 27.1 61.0 27.4 21.4

Progression Factor 0.89 0.94 1.09 0.87 0.75 1.20 0.64 0.61 1.00 1.00 1.00

Incremental Delay, d2 61.7 0.6 51.0 1.6 39.7 6.3 11.3 0.2 57.9 1.6 0.5

Delay (s) 114.9 47.5 117.9 47.6 82.4 84.9 38.1 16.8 118.9 29.0 21.9

Level of Service F D F D F F D B F C C

Approach Delay (s) 73.7 75.8 37.6 44.4

Approach LOS E E D D

Intersection Summary

HCM Average Control Delay 53.5 HCM Level of Service D

HCM Volume to Capacity ratio 1.03

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 28.0

Intersection Capacity Utilization 88.9% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL2 EBL EBT EBR WBL WBT WBR WBR2 NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 1 182 374 186 151 311 63 96 131 38 1251 108

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00

Frt 1.00 1.00 0.85 1.00 0.95 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 3185 1425 1593 3024 1593 3185 1425

Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1593 3185 1425 1593 3024 1593 3185 1425

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 1 198 407 202 164 338 68 104 142 41 1360 117

RTOR Reduction (vph) 0 0 0 162 0 17 0 0 0 0 0 63

Lane Group Flow (vph) 0 199 407 40 164 493 0 0 0 183 1360 54

Turn Type Prot Prot Perm Prot Prot Prot Perm

Protected Phases 7 7 4 3 8 5 5 2

Permitted Phases 4 2

Actuated Green, G (s) 18.0 27.5 27.5 17.0 26.5 18.4 64.5 64.5

Effective Green, g (s) 18.0 27.5 27.5 17.0 26.5 18.4 64.5 64.5

Actuated g/C Ratio 0.13 0.20 0.20 0.12 0.19 0.13 0.46 0.46

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 2.0 6.0 6.0

Lane Grp Cap (vph) 205 626 280 193 572 209 1467 657

v/s Ratio Prot c0.12 0.13 0.10 c0.16 c0.11 c0.43

v/s Ratio Perm 0.03 0.04

v/c Ratio 0.97 0.65 0.14 0.85 0.86 0.88 0.93 0.08

Uniform Delay, d1 60.7 51.8 46.5 60.2 55.0 59.7 35.5 21.2

Progression Factor 1.12 0.96 1.84 0.98 0.85 1.31 0.40 0.03

Incremental Delay, d2 53.8 2.4 0.2 27.3 12.4 16.6 6.1 0.1

Delay (s) 122.0 52.3 86.0 86.5 59.0 94.8 20.5 0.7

Level of Service F D F F E F C A

Approach Delay (s) 77.9 65.7 27.3

Approach LOS E E C

Intersection Summary

HCM Average Control Delay 47.0 HCM Level of Service D

HCM Volume to Capacity ratio 0.93

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 22.0

Intersection Capacity Utilization 88.5% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBL SBT SBR SBR2 SER2

Lane Configurations

Volume (vph) 86 873 75 18 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00

Frt 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00

Satd. Flow (prot) 1593 3185 1425

Flt Permitted 0.95 1.00 1.00

Satd. Flow (perm) 1593 3185 1425

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 93 949 82 20 0

RTOR Reduction (vph) 0 0 6 0 0

Lane Group Flow (vph) 93 949 96 0 0

Turn Type Prot Prot custom

Protected Phases 1 6 6

Permitted Phases 4

Actuated Green, G (s) 9.0 55.1 55.1

Effective Green, g (s) 9.0 55.1 55.1

Actuated g/C Ratio 0.06 0.39 0.39

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 4.0 4.0

Lane Grp Cap (vph) 102 1254 561

v/s Ratio Prot 0.06 0.30 0.07

v/s Ratio Perm

v/c Ratio 0.91 0.76 0.17

Uniform Delay, d1 65.1 36.7 27.6

Progression Factor 0.96 0.90 0.94

Incremental Delay, d2 58.7 4.1 0.6

Delay (s) 121.4 37.0 26.6

Level of Service F D C

Approach Delay (s) 42.9

Approach LOS D

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 49 191 29 303 350 231 42 1359 379 189 917 21

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 6.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 0.97 0.95 1.00 1.00 0.95 1.00 0.97 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.97 1.00 1.00 0.96 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 3002 3090 3079 1383 1593 3079 1375 3090 3079 1383

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1593 3002 3090 3079 1383 1593 3079 1375 3090 3079 1383

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 53 208 32 329 380 251 46 1477 412 205 997 23

RTOR Reduction (vph) 0 9 0 0 0 81 0 0 79 0 0 11

Lane Group Flow (vph) 53 231 0 329 380 170 46 1477 333 205 997 12

Confl. Peds. (#/hr) 14 20 20 14 10 21 21 10

Turn Type Prot Prot Perm Prot pm+ov Prot Perm

Protected Phases 7 4 3 8 5 2 3 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 7.7 24.3 15.0 31.6 31.6 6.8 70.7 85.7 8.0 71.9 71.9

Effective Green, g (s) 7.7 24.3 15.0 31.6 31.6 6.8 70.7 85.7 8.0 71.9 71.9

Actuated g/C Ratio 0.06 0.17 0.11 0.23 0.23 0.05 0.51 0.61 0.06 0.51 0.51

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 6.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.5 3.5 3.5 1.5 4.0 3.5 1.5 4.0 4.0

Lane Grp Cap (vph) 88 521 331 695 312 77 1555 842 177 1581 710

v/s Ratio Prot 0.03 0.08 c0.11 c0.12 0.03 c0.48 0.04 c0.07 0.32

v/s Ratio Perm 0.12 0.20 0.01

v/c Ratio 0.60 0.44 0.99 0.55 0.55 0.60 0.95 0.40 1.16 0.63 0.02

Uniform Delay, d1 64.7 51.8 62.5 47.9 47.9 65.3 33.0 13.9 66.0 24.5 16.7

Progression Factor 0.99 0.95 1.23 0.66 0.45 1.06 0.75 1.20 0.85 1.03 1.19

Incremental Delay, d2 11.0 0.6 46.9 1.0 2.1 5.2 9.7 0.2 105.6 1.3 0.0

Delay (s) 75.0 49.6 123.6 32.8 23.5 74.2 34.4 17.0 161.4 26.7 19.9

Level of Service E D F C C E C B F C B

Approach Delay (s) 54.2 61.5 31.6 49.1

Approach LOS D E C D

Intersection Summary

HCM Average Control Delay 44.5 HCM Level of Service D

HCM Volume to Capacity ratio 0.85

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 91.5% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 227 51 167 16 40 16 151 1826 23 8 1191 121

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 4.0 6.0 4.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 0.97 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.98 1.00 0.99 1.00 1.00 0.95 1.00 1.00 0.99

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.88 1.00 0.96 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1578 1401 1589 1538 3090 3079 1359 1593 3079 1404

Flt Permitted 0.58 1.00 0.26 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 970 1401 437 1538 3090 3079 1359 1593 3079 1404

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 247 55 182 17 43 17 164 1985 25 9 1295 132

RTOR Reduction (vph) 0 95 0 0 12 0 0 0 5 0 0 47

Lane Group Flow (vph) 247 142 0 17 48 0 164 1985 20 9 1295 85

Confl. Peds. (#/hr) 14 13 13 14 1 5 5 1

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 23.9 18.8 16.9 15.3 9.7 98.2 98.2 1.4 89.9 89.9

Effective Green, g (s) 23.9 18.8 16.9 15.3 9.7 98.2 98.2 1.4 89.9 89.9

Actuated g/C Ratio 0.17 0.13 0.12 0.11 0.07 0.70 0.70 0.01 0.64 0.64

Clearance Time (s) 4.0 6.0 4.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 2.0 3.0 2.0 2.0 3.0 3.0 2.0 3.0 3.0

Lane Grp Cap (vph) 188 188 66 168 214 2160 953 16 1977 902

v/s Ratio Prot c0.05 0.10 0.00 0.03 c0.05 c0.64 0.01 0.42

v/s Ratio Perm c0.18 0.03 0.01 0.06

v/c Ratio 1.31 0.75 0.26 0.29 0.77 0.92 0.02 0.56 0.66 0.09

Uniform Delay, d1 58.2 58.4 55.0 57.3 64.0 17.6 6.3 69.0 15.5 9.5

Progression Factor 0.90 0.82 1.00 1.00 1.25 0.54 0.30 1.21 0.20 0.01

Incremental Delay, d2 173.7 14.0 2.1 0.3 1.4 0.8 0.0 20.8 1.4 0.2

Delay (s) 226.0 61.7 57.1 57.7 81.4 10.3 1.9 104.0 4.5 0.3

Level of Service F E E E F B A F A A

Approach Delay (s) 145.6 57.6 15.5 4.8

Approach LOS F E B A

Intersection Summary

HCM Average Control Delay 27.7 HCM Level of Service C

HCM Volume to Capacity ratio 1.02

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 95.8% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 520 365 114 134 207 163 157 1346 212 128 784 17

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.97 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 0.95 1.00 1.00 0.98 1.00 1.00 0.95 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 3090 1676 1357 1593 3185 1397 1593 3185 1348 1593 3185 1381

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 3090 1676 1357 1593 3185 1397 1593 3185 1348 1593 3185 1381

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 565 397 124 146 225 177 171 1463 230 139 852 18

RTOR Reduction (vph) 0 0 92 0 0 78 0 0 94 0 0 11

Lane Group Flow (vph) 565 397 32 146 225 99 171 1463 136 139 852 7

Confl. Peds. (#/hr) 6 25 25 6 11 12 12 11

Turn Type Prot Perm Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 22.0 36.4 36.4 13.0 27.4 27.4 17.4 60.6 60.6 10.0 53.2 53.2

Effective Green, g (s) 22.0 36.4 36.4 13.0 27.4 27.4 17.4 60.6 60.6 10.0 53.2 53.2

Actuated g/C Ratio 0.16 0.26 0.26 0.09 0.20 0.20 0.12 0.43 0.43 0.07 0.38 0.38

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 3.0 3.0 2.0 3.0 3.0

Lane Grp Cap (vph) 486 436 353 148 623 273 198 1379 583 114 1210 525

v/s Ratio Prot c0.18 c0.24 0.09 0.07 0.11 c0.46 c0.09 0.27

v/s Ratio Perm 0.02 0.07 0.10 0.00

v/c Ratio 1.16 0.91 0.09 0.99 0.36 0.36 0.86 1.06 0.23 1.22 0.70 0.01

Uniform Delay, d1 59.0 50.2 39.3 63.4 48.7 48.7 60.1 39.7 25.0 65.0 36.7 27.0

Progression Factor 1.13 0.96 0.95 1.00 1.00 1.00 1.16 0.50 0.32 0.91 1.29 1.80

Incremental Delay, d2 92.5 21.3 0.0 69.2 0.1 0.3 11.3 33.2 0.3 145.2 2.7 0.0

Delay (s) 159.0 69.5 37.5 132.6 48.9 49.0 81.1 53.0 8.3 204.1 50.0 48.8

Level of Service F E D F D D F D A F D D

Approach Delay (s) 112.4 71.2 50.0 71.2

Approach LOS F E D E

Intersection Summary

HCM Average Control Delay 72.4 HCM Level of Service E

HCM Volume to Capacity ratio 1.03

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 97.1% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 181 420 80 219 548 233 65 1392 276 188 877 96

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.96 1.00 1.00 0.92 1.00 1.00 0.93

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3425 1770 3539 1512 1770 3539 1457 1770 3539 1474

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3425 1770 3539 1512 1770 3539 1457 1770 3539 1474

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 197 457 87 238 596 253 71 1513 300 204 953 104

RTOR Reduction (vph) 0 12 0 0 0 137 0 0 68 0 0 54

Lane Group Flow (vph) 197 532 0 238 596 116 71 1513 232 204 953 50

Confl. Peds. (#/hr) 24 26 26 24 29 43 43 29

Turn Type Prot Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 15.0 24.8 19.0 28.8 28.8 8.4 59.0 59.0 17.2 67.8 67.8

Effective Green, g (s) 15.0 24.8 19.0 28.8 28.8 8.4 59.0 59.0 17.2 67.8 67.8

Actuated g/C Ratio 0.11 0.18 0.14 0.21 0.21 0.06 0.42 0.42 0.12 0.48 0.48

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 4.0 2.0 2.0 2.0 6.0 6.0 5.0 6.0 6.0

Lane Grp Cap (vph) 190 607 240 728 311 106 1491 614 217 1714 714

v/s Ratio Prot 0.11 0.16 c0.13 c0.17 0.04 c0.43 c0.12 0.27

v/s Ratio Perm 0.08 0.16 0.03

v/c Ratio 1.04 0.88 0.99 0.82 0.37 0.67 1.01 0.38 0.94 0.56 0.07

Uniform Delay, d1 62.5 56.1 60.4 53.1 47.8 64.4 40.5 27.9 60.9 25.5 19.3

Progression Factor 1.02 1.01 1.00 1.00 1.00 1.25 0.66 0.34 1.06 0.55 0.46

Incremental Delay, d2 72.4 12.5 55.6 6.8 0.3 6.2 20.3 0.9 39.3 1.0 0.2

Delay (s) 136.2 69.3 116.0 59.9 48.1 86.9 47.3 10.3 104.0 14.9 9.0

Level of Service F E F E D F D B F B A

Approach Delay (s) 87.1 69.4 42.9 28.9

Approach LOS F E D C

Intersection Summary

HCM Average Control Delay 51.7 HCM Level of Service D

HCM Volume to Capacity ratio 0.97

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 96.4% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

46: N 130th St & SR 99 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 49 Synchro 7 -  Report

David Evans and Associates, Inc. Page 48

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 152 303 77 174 450 141 93 1384 147 130 849 113

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Frpb, ped/bikes 1.00 0.99 1.00 0.97 1.00 1.00 0.93 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.96 1.00 1.00 0.85 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1770 3392 1770 3317 1770 3539 1479 1770 3438

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1770 3392 1770 3317 1770 3539 1479 1770 3438

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 165 329 84 189 489 153 101 1504 160 141 923 123

RTOR Reduction (vph) 0 16 0 0 22 0 0 0 67 0 7 0

Lane Group Flow (vph) 165 397 0 189 620 0 101 1504 93 141 1039 0

Confl. Peds. (#/hr) 41 17 17 41 32 21 21 32

Turn Type Prot Prot Prot Perm Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 2

Actuated Green, G (s) 15.4 25.3 17.8 27.7 12.5 68.1 68.1 12.8 68.4

Effective Green, g (s) 15.4 25.3 17.8 27.7 12.5 68.1 68.1 12.8 68.4

Actuated g/C Ratio 0.11 0.18 0.13 0.20 0.09 0.49 0.49 0.09 0.49

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 195 613 225 656 158 1721 719 162 1680

v/s Ratio Prot 0.09 0.12 c0.11 c0.19 0.06 c0.42 c0.08 0.30

v/s Ratio Perm 0.06

v/c Ratio 0.85 0.65 0.84 0.95 0.64 0.87 0.13 0.87 0.62

Uniform Delay, d1 61.1 53.2 59.7 55.4 61.6 32.1 19.7 62.8 26.2

Progression Factor 1.00 1.00 1.06 0.84 1.00 1.00 1.00 1.27 0.50

Incremental Delay, d2 27.1 2.4 14.7 15.4 8.2 6.5 0.4 29.6 1.3

Delay (s) 88.3 55.6 78.1 61.9 69.8 38.6 20.1 109.1 14.5

Level of Service F E E E E D C F B

Approach Delay (s) 64.9 65.6 38.7 25.7

Approach LOS E E D C

Intersection Summary

HCM Average Control Delay 43.8 HCM Level of Service D

HCM Volume to Capacity ratio 0.87

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 85.0% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

47: N 175th St & I-5 SB Off-Ramp 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 49 Synchro 7 -  Report

David Evans and Associates, Inc. Page 49

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 872 295 106 977 0 0 0 0 210 0 414

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 11 11 12 12 12 12 12 11 12

Total Lost time (s) 5.0 5.0 4.6 5.0 5.0 5.0

Lane Util. Factor 0.91 1.00 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 0.97 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 4916 1541 1711 3421 1711 1583

Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 4916 1541 1711 3421 1711 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 948 321 115 1062 0 0 0 0 228 0 450

RTOR Reduction (vph) 0 0 211 0 0 0 0 0 0 0 0 366

Lane Group Flow (vph) 0 948 110 115 1062 0 0 0 0 0 228 84

Confl. Peds. (#/hr) 3 3

Turn Type Perm Prot Perm Perm

Protected Phases 2 1 6 4

Permitted Phases 2 4 4

Actuated Green, G (s) 48.1 48.1 17.2 33.0 26.1 26.1

Effective Green, g (s) 48.1 48.1 17.2 33.0 26.1 26.1

Actuated g/C Ratio 0.34 0.34 0.12 0.24 0.19 0.19

Clearance Time (s) 5.0 5.0 4.6 5.0 5.0 5.0

Vehicle Extension (s) 4.0 4.0 4.5 4.0 5.0 5.0

Lane Grp Cap (vph) 1689 529 210 806 319 295

v/s Ratio Prot c0.19 0.07 c0.31

v/s Ratio Perm 0.07 0.13 0.05

v/c Ratio 0.56 0.21 0.55 1.32 0.71 0.28

Uniform Delay, d1 37.4 32.5 57.7 53.5 53.5 48.9

Progression Factor 0.85 3.24 0.86 0.88 1.00 1.00

Incremental Delay, d2 1.1 0.7 1.9 146.8 9.1 1.1

Delay (s) 33.0 105.9 51.5 193.8 62.6 50.0

Level of Service C F D F E D

Approach Delay (s) 51.4 179.9 0.0 54.3

Approach LOS D F A D

Intersection Summary

HCM Average Control Delay 100.5 HCM Level of Service F

HCM Volume to Capacity ratio 0.89

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 49.0

Intersection Capacity Utilization 91.5% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

48: N 130th St & 5th Ave NE 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 49 Synchro 7 -  Report

David Evans and Associates, Inc. Page 50

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 21 497 97 0 719 103 609 230 369 93 68 11

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 0.95 0.95 1.00 0.91 0.91 0.91 0.91

Frpb, ped/bikes 1.00 1.00 0.98 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.98 1.00 0.85 1.00 0.93 1.00 0.99

Flt Protected 1.00 1.00 1.00 0.95 0.99 0.95 0.98

Satd. Flow (prot) 3442 3539 1559 1610 3096 1610 3285

Flt Permitted 0.82 1.00 1.00 0.95 0.99 0.95 0.98

Satd. Flow (perm) 2821 3539 1559 1610 3096 1610 3285

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 23 540 105 0 782 112 662 250 401 101 74 12

RTOR Reduction (vph) 0 22 0 0 0 71 0 215 0 0 9 0

Lane Group Flow (vph) 0 646 0 0 782 41 450 648 0 62 116 0

Confl. Peds. (#/hr) 2 2 2 2 2 1 1 2

Confl. Bikes (#/hr) 1

Turn Type Perm Perm Split Split

Protected Phases 4 8 2 2 6 6

Permitted Phases 4 8

Actuated Green, G (s) 18.5 18.5 18.5 23.5 23.5 16.0 16.0

Effective Green, g (s) 18.5 18.5 18.5 23.5 23.5 16.0 16.0

Actuated g/C Ratio 0.26 0.26 0.26 0.34 0.34 0.23 0.23

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 746 935 412 541 1039 368 751

v/s Ratio Prot 0.22 c0.28 0.21 c0.04 0.04

v/s Ratio Perm c0.23 0.03

v/c Ratio 0.87 0.84 0.10 0.83 0.62 0.17 0.15

Uniform Delay, d1 24.6 24.3 19.5 21.4 19.5 21.7 21.6

Progression Factor 0.82 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 8.9 6.6 0.1 13.9 2.8 1.0 0.4

Delay (s) 29.0 30.9 19.6 35.3 22.4 22.7 22.0

Level of Service C C B D C C C

Approach Delay (s) 29.0 29.5 26.8 22.2

Approach LOS C C C C

Intersection Summary

HCM Average Control Delay 27.8 HCM Level of Service C

HCM Volume to Capacity ratio 0.66

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 79.8% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

49: NW 200th St & 8th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 49 Synchro 7 -  Report

David Evans and Associates, Inc. Page 51

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 17 0 41 1 3 7 80 459 6 3 231 24

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 18 0 45 1 3 8 87 499 7 3 251 26

Pedestrians 4

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 956 950 268 995 960 502 277 505

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 956 950 268 995 960 502 277 505

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 92 100 94 99 99 99 93 100

cM capacity (veh/h) 220 242 768 199 239 569 1286 1059

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 63 12 592 280

Volume Left 18 1 87 3

Volume Right 45 8 7 26

cSH 443 368 1286 1059

Volume to Capacity 0.14 0.03 0.07 0.00

Queue Length 95th (ft) 12 3 5 0

Control Delay (s) 14.5 15.1 1.8 0.1

Lane LOS B C A A

Approach Delay (s) 14.5 15.1 1.8 0.1

Approach LOS B C

Intersection Summary

Average Delay 2.3

Intersection Capacity Utilization 61.5% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

50: NW 200th St & 3rd Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 49 Synchro 7 -  Report

David Evans and Associates, Inc. Page 52

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 3 4 81 14 29 3 212 57 8 116 3

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 3 4 88 15 32 3 230 62 9 126 3

Pedestrians 3 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 454 444 131 422 415 263 129 292

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 454 444 131 422 415 263 129 292

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 99 100 83 97 96 100 99

cM capacity (veh/h) 480 504 917 532 523 774 1456 1269

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 9 135 296 138

Volume Left 1 88 3 9

Volume Right 4 32 62 3

cSH 645 573 1456 1269

Volume to Capacity 0.01 0.24 0.00 0.01

Queue Length 95th (ft) 1 23 0 1

Control Delay (s) 10.7 13.2 0.1 0.5

Lane LOS B B A A

Approach Delay (s) 10.7 13.2 0.1 0.5

Approach LOS B B

Intersection Summary

Average Delay 3.4

Intersection Capacity Utilization 35.9% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

51: NW 200th St & Fremont Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 49 Synchro 7 -  Report

David Evans and Associates, Inc. Page 53

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 8 75 24 35 97 62 44 360 67 13 134 12

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 9 82 26 38 105 67 48 391 73 14 146 13

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 116 211 512 173

Volume Left (vph) 9 38 48 14

Volume Right (vph) 26 67 73 13

Hadj (s) -0.09 -0.12 -0.03 0.01

Departure Headway (s) 6.1 5.9 5.2 5.7

Degree Utilization, x 0.20 0.34 0.74 0.27

Capacity (veh/h) 511 549 673 561

Control Delay (s) 10.6 11.9 21.1 10.9

Approach Delay (s) 10.6 11.9 21.1 10.9

Approach LOS B B C B

Intersection Summary

Delay 16.2

HCM Level of Service C

Intersection Capacity Utilization 58.8% ICU Level of Service B

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

52: N 200th St & SR 99 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 49 Synchro 7 -  Report

David Evans and Associates, Inc. Page 54

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 71 126 26 159 143 131 34 1332 175 83 971 45

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 1.00 0.96 1.00 1.00 0.91

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.93 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1766 1742 1758 1655 1770 3421 1525 1770 3421 1448

Flt Permitted 0.25 1.00 0.39 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 468 1742 728 1655 1770 3421 1525 1770 3421 1448

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 77 137 28 173 155 142 37 1448 190 90 1055 49

RTOR Reduction (vph) 0 6 0 0 25 0 0 0 88 0 0 21

Lane Group Flow (vph) 77 159 0 173 272 0 37 1448 102 90 1055 28

Confl. Peds. (#/hr) 14 20 19 6 19 6 6 19

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 29.2 23.3 37.4 27.4 5.4 75.5 75.5 11.2 81.3 81.3

Effective Green, g (s) 29.2 23.3 37.4 27.4 5.4 75.5 75.5 11.2 81.3 81.3

Actuated g/C Ratio 0.21 0.17 0.27 0.20 0.04 0.54 0.54 0.08 0.58 0.58

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 3.5 3.0 3.5 2.0 4.0 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 152 290 268 324 68 1845 822 142 1987 841

v/s Ratio Prot 0.02 0.09 c0.05 c0.16 0.02 c0.42 c0.05 0.31

v/s Ratio Perm 0.08 0.13 0.07 0.02

v/c Ratio 0.51 0.55 0.65 0.84 0.54 0.78 0.12 0.63 0.53 0.03

Uniform Delay, d1 46.5 53.5 43.2 54.2 66.1 25.8 15.9 62.4 17.8 12.6

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.98 0.68 0.53

Incremental Delay, d2 1.0 2.4 5.3 17.5 4.7 3.4 0.3 7.7 0.8 0.1

Delay (s) 47.5 55.9 48.5 71.7 70.8 29.2 16.2 69.1 12.8 6.7

Level of Service D E D E E C B E B A

Approach Delay (s) 53.2 63.2 28.6 16.8

Approach LOS D E C B

Intersection Summary

HCM Average Control Delay 30.9 HCM Level of Service C

HCM Volume to Capacity ratio 0.79

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 82.6% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

53: NW 195th St & 8th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 49 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 2 1 0 56 3 58 1 475 51 17 233 1

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 1 0 61 3 63 1 516 55 18 253 1

Pedestrians 4 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 904 869 254 842 842 550 254 576

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 904 869 254 842 842 550 254 576

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 99 100 100 78 99 88 100 98

cM capacity (veh/h) 221 284 785 278 294 532 1311 994

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 3 127 573 273

Volume Left 2 61 1 18

Volume Right 0 63 55 1

cSH 239 365 1311 994

Volume to Capacity 0.01 0.35 0.00 0.02

Queue Length 95th (ft) 1 38 0 1

Control Delay (s) 20.3 20.1 0.0 0.8

Lane LOS C C A A

Approach Delay (s) 20.3 20.1 0.0 0.8

Approach LOS C C

Intersection Summary

Average Delay 2.9

Intersection Capacity Utilization 42.8% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

54: NW 195th St & 3rd Ave NW 3/29/2016
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 23 40 11 40 69 38 15 212 24 9 157 36

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 25 43 12 43 75 41 16 230 26 10 171 39

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 80 160 273 220

Volume Left (vph) 25 43 16 10

Volume Right (vph) 12 41 26 39

Hadj (s) 0.01 -0.07 -0.01 -0.06

Departure Headway (s) 5.4 5.2 4.8 4.8

Degree Utilization, x 0.12 0.23 0.37 0.30

Capacity (veh/h) 593 630 708 697

Control Delay (s) 9.1 9.7 10.6 9.9

Approach Delay (s) 9.1 9.7 10.6 9.9

Approach LOS A A B A

Intersection Summary

Delay 10.0

HCM Level of Service B

Intersection Capacity Utilization 35.4% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 67 37 74 12 77 46 91 356 16 13 147 40

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 73 40 80 13 84 50 99 387 17 14 160 43

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 193 147 503 217

Volume Left (vph) 73 13 99 14

Volume Right (vph) 80 50 17 43

Hadj (s) -0.14 -0.15 0.05 -0.07

Departure Headway (s) 6.1 6.2 5.4 5.7

Degree Utilization, x 0.33 0.25 0.76 0.35

Capacity (veh/h) 510 507 644 560

Control Delay (s) 12.0 11.3 23.1 11.8

Approach Delay (s) 12.0 11.3 23.1 11.8

Approach LOS B B C B

Intersection Summary

Delay 17.1

HCM Level of Service C

Intersection Capacity Utilization 68.0% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 47 25 7 32 26 39 12 1507 27 32 990 18

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 12 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 1.00 0.94 1.00 1.00 0.92

Flpb, ped/bikes 0.99 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.91 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1754 1729 1749 1673 1770 3421 1494 1770 3421 1461

Flt Permitted 0.69 1.00 0.73 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1268 1729 1352 1673 1770 3421 1494 1770 3421 1461

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 51 27 8 35 28 42 13 1638 29 35 1076 20

RTOR Reduction (vph) 0 7 0 0 39 0 0 0 3 0 0 3

Lane Group Flow (vph) 51 28 0 35 31 0 13 1638 26 35 1076 17

Confl. Peds. (#/hr) 7 8 8 7 15 9 9 15

Turn Type Perm Perm Prot Perm Prot Perm

Protected Phases 4 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 8.9 8.9 8.9 8.9 2.4 110.7 110.7 5.4 113.7 113.7

Effective Green, g (s) 8.9 8.9 8.9 8.9 2.4 110.7 110.7 5.4 113.7 113.7

Actuated g/C Ratio 0.06 0.06 0.06 0.06 0.02 0.79 0.79 0.04 0.81 0.81

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 4.0 4.0 2.0 4.0 4.0

Lane Grp Cap (vph) 81 110 86 106 30 2705 1181 68 2778 1187

v/s Ratio Prot 0.02 0.02 0.01 c0.48 c0.02 c0.31

v/s Ratio Perm c0.04 0.03 0.02 0.01

v/c Ratio 0.63 0.25 0.41 0.29 0.43 0.61 0.02 0.51 0.39 0.01

Uniform Delay, d1 63.9 62.4 63.0 62.5 68.1 5.9 3.1 66.0 3.6 2.5

Progression Factor 1.00 1.00 1.00 1.00 1.06 0.16 0.03 1.00 1.00 1.00

Incremental Delay, d2 10.5 0.4 1.1 0.6 1.4 0.4 0.0 2.7 0.4 0.0

Delay (s) 74.5 62.8 64.2 63.1 73.7 1.3 0.1 68.7 4.0 2.5

Level of Service E E E E E A A E A A

Approach Delay (s) 69.7 63.4 1.9 6.0

Approach LOS E E A A

Intersection Summary

HCM Average Control Delay 7.5 HCM Level of Service A

HCM Volume to Capacity ratio 0.63

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 62.4% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

57: N 185th St & Meridian Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 49 Synchro 7 -  Report

David Evans and Associates, Inc. Page 59

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 83 410 83 73 358 114 155 423 111 116 188 61

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 10 10 11 10 10 11 12 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 0.99 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.96 1.00 0.97 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1711 1652 1711 1651 1700 1787 1711 1767

Flt Permitted 0.25 1.00 0.23 1.00 0.44 1.00 0.09 1.00

Satd. Flow (perm) 454 1652 415 1651 781 1787 155 1767

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 90 446 90 79 389 124 168 460 121 126 204 66

RTOR Reduction (vph) 0 5 0 0 8 0 0 7 0 0 9 0

Lane Group Flow (vph) 90 531 0 79 505 0 168 574 0 126 261 0

Confl. Peds. (#/hr) 10 8 8 10 8 7 7 8

Confl. Bikes (#/hr) 2 2 5

Bus Blockages (#/hr) 0 4 0 0 0 0 0 0 0 0 0 0

Turn Type pm+pt pm+pt pm+pt pm+pt

Protected Phases 5 2 1 6 7 4 3 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 63.6 58.6 63.6 58.6 57.5 47.7 55.3 46.6

Effective Green, g (s) 63.6 58.6 63.6 58.6 57.5 47.7 55.3 46.6

Actuated g/C Ratio 0.45 0.42 0.45 0.42 0.41 0.34 0.39 0.33

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 251 691 235 691 385 609 158 588

v/s Ratio Prot c0.01 c0.32 0.01 0.31 0.03 c0.32 c0.05 0.15

v/s Ratio Perm 0.15 0.14 0.15 0.27

v/c Ratio 0.36 0.77 0.34 0.73 0.44 0.94 0.80 0.44

Uniform Delay, d1 25.0 34.9 25.3 34.1 27.6 44.8 33.7 36.6

Progression Factor 0.79 0.77 1.00 1.00 0.86 0.95 1.00 1.00

Incremental Delay, d2 0.3 7.9 0.3 6.7 0.1 14.0 22.3 0.2

Delay (s) 20.1 34.9 25.6 40.8 24.0 56.5 56.0 36.8

Level of Service C C C D C E E D

Approach Delay (s) 32.8 38.8 49.2 42.9

Approach LOS C D D D

Intersection Summary

HCM Average Control Delay 41.2 HCM Level of Service D

HCM Volume to Capacity ratio 0.79

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 83.2% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 0 0 0 113 1 117 0 335 229 59 230 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 0 0 123 1 127 0 364 249 64 250 0

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 0 251 613 314

Volume Left (vph) 0 123 0 64

Volume Right (vph) 0 127 249 0

Hadj (s) 0.00 -0.17 -0.21 0.07

Departure Headway (s) 7.0 6.0 5.0 5.6

Degree Utilization, x 0.00 0.42 0.85 0.49

Capacity (veh/h) 455 557 707 607

Control Delay (s) 10.0 13.3 29.7 14.0

Approach Delay (s) 0.0 13.3 29.7 14.0

Approach LOS A B D B

Intersection Summary

Delay 22.0

HCM Level of Service C

Intersection Capacity Utilization 70.8% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 47 32 0 3 28 62 1 3 4 69 12 19

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 51 35 0 3 30 67 1 3 4 75 13 21

Pedestrians 1 4 3 1

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 0 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1279

pX, platoon unblocked

vC, conflicting volume 99 38 239 245 42 219 212 66

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 99 38 239 245 42 219 212 66

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 97 100 100 99 100 89 98 98

cM capacity (veh/h) 1493 1569 667 631 1023 707 659 996

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 86 101 9 109

Volume Left 51 3 1 75

Volume Right 0 67 4 21

cSH 1493 1569 787 741

Volume to Capacity 0.03 0.00 0.01 0.15

Queue Length 95th (ft) 3 0 1 13

Control Delay (s) 4.6 0.3 9.6 10.7

Lane LOS A A A B

Approach Delay (s) 4.6 0.3 9.6 10.7

Approach LOS A B

Intersection Summary

Average Delay 5.5

Intersection Capacity Utilization 30.2% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBU NBL NBT NBR SBU SBL

Lane Configurations

Volume (vph) 24 5 60 25 15 20 26 36 1877 39 2 9

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 12 12 12 12 12

Total Lost time (s) 4.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 0.98 1.00 0.99 1.00 1.00 0.94 1.00

Flpb, ped/bikes 0.99 1.00 0.99 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.86 1.00 0.91 1.00 1.00 0.85 1.00

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Satd. Flow (prot) 1583 1364 1581 1462 1593 3185 1335 1593

Flt Permitted 0.73 1.00 0.68 1.00 0.95 1.00 1.00 0.95

Satd. Flow (perm) 1220 1364 1128 1462 1593 3185 1335 1593

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 26 5 65 27 16 22 28 39 2040 42 2 10

RTOR Reduction (vph) 0 62 0 0 21 0 0 0 0 7 0 0

Lane Group Flow (vph) 26 8 0 27 17 0 0 67 2040 35 0 12

Confl. Peds. (#/hr) 6 8 8 6 12 10 10

Turn Type pm+pt pm+pt Prot Prot Perm Prot Prot

Protected Phases 7 4 3 8 5 5 2 1 1

Permitted Phases 4 8 2

Actuated Green, G (s) 8.3 5.9 8.3 5.9 8.5 110.3 110.3 2.4

Effective Green, g (s) 8.3 5.9 8.3 5.9 8.5 110.3 110.3 2.4

Actuated g/C Ratio 0.06 0.04 0.06 0.04 0.06 0.79 0.79 0.02

Clearance Time (s) 4.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 2.0 3.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 79 57 75 62 97 2509 1052 27

v/s Ratio Prot 0.01 0.01 c0.01 0.01 c0.04 c0.64 0.01

v/s Ratio Perm 0.01 c0.02 0.03

v/c Ratio 0.33 0.14 0.36 0.27 0.69 0.81 0.03 0.44

Uniform Delay, d1 63.0 64.6 63.0 65.0 64.5 8.8 3.2 68.1

Progression Factor 1.00 1.00 1.00 1.00 1.00 0.68 1.14 1.41

Incremental Delay, d2 2.4 0.4 2.9 0.9 6.5 1.2 0.0 3.2

Delay (s) 65.4 65.0 66.0 65.8 70.8 7.2 3.7 98.9

Level of Service E E E E E A A F

Approach Delay (s) 65.1 65.9 9.1

Approach LOS E E A

Intersection Summary

HCM Average Control Delay 11.2 HCM Level of Service B

HCM Volume to Capacity ratio 0.79

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 77.7% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBT SBR

Lane Configurations

Volume (vph) 1296 21

Ideal Flow (vphpl) 1900 1900

Lane Width 12 12

Total Lost time (s) 5.0 5.0

Lane Util. Factor 0.95 1.00

Frpb, ped/bikes 1.00 0.93

Flpb, ped/bikes 1.00 1.00

Frt 1.00 0.85

Flt Protected 1.00 1.00

Satd. Flow (prot) 3185 1318

Flt Permitted 1.00 1.00

Satd. Flow (perm) 3185 1318

Peak-hour factor, PHF 0.92 0.92

Adj. Flow (vph) 1409 23

RTOR Reduction (vph) 0 6

Lane Group Flow (vph) 1409 17

Confl. Peds. (#/hr) 12

Turn Type Perm

Protected Phases 6

Permitted Phases 6

Actuated Green, G (s) 104.2 104.2

Effective Green, g (s) 104.2 104.2

Actuated g/C Ratio 0.74 0.74

Clearance Time (s) 5.0 5.0

Vehicle Extension (s) 2.0 2.0

Lane Grp Cap (vph) 2371 981

v/s Ratio Prot 0.44

v/s Ratio Perm 0.01

v/c Ratio 0.59 0.02

Uniform Delay, d1 8.2 4.6

Progression Factor 0.84 0.27

Incremental Delay, d2 0.8 0.0

Delay (s) 7.7 1.3

Level of Service A A

Approach Delay (s) 8.4

Approach LOS A

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 40 554 21 28 498 15 80 76 64 57 26 67

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 10 11 11 12 10 10 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.98

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 1.00 1.00 0.93 1.00 0.89

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1761 3370 1696 3404 1652 1603 1770 1636

Flt Permitted 0.44 1.00 0.41 1.00 0.69 1.00 0.63 1.00

Satd. Flow (perm) 822 3370 741 3404 1203 1603 1169 1636

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 43 602 23 30 541 16 87 83 70 62 28 73

RTOR Reduction (vph) 0 2 0 0 1 0 0 59 0 0 62 0

Lane Group Flow (vph) 43 623 0 30 556 0 87 94 0 62 39 0

Confl. Peds. (#/hr) 5 9 9 5 9 9

Bus Blockages (#/hr) 0 4 0 0 0 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 6 4 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 49.4 49.4 49.4 49.4 10.6 10.6 10.6 10.6

Effective Green, g (s) 49.4 49.4 49.4 49.4 10.6 10.6 10.6 10.6

Actuated g/C Ratio 0.71 0.71 0.71 0.71 0.15 0.15 0.15 0.15

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 580 2378 523 2402 182 243 177 248

v/s Ratio Prot c0.18 0.16 0.06 0.02

v/s Ratio Perm 0.05 0.04 c0.07 0.05

v/c Ratio 0.07 0.26 0.06 0.23 0.48 0.39 0.35 0.16

Uniform Delay, d1 3.2 3.7 3.2 3.6 27.2 26.8 26.6 25.8

Progression Factor 1.24 1.22 0.73 0.85 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.2 0.3 0.2 0.2 2.0 1.0 1.2 0.3

Delay (s) 4.2 4.8 2.5 3.2 29.1 27.8 27.8 26.1

Level of Service A A A A C C C C

Approach Delay (s) 4.8 3.2 28.3 26.8

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 9.8 HCM Level of Service A

HCM Volume to Capacity ratio 0.30

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 51.1% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 11 366 15 58 415 14 82 6 100 22 0 19

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 1.00 0.97 0.99

Flpb, ped/bikes 0.97 1.00 1.00 0.99 1.00 0.99 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85 0.94

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.96 1.00 0.97

Satd. Flow (prot) 1723 1801 1531 1756 1788 1703 1541 1676

Flt Permitted 0.48 1.00 1.00 0.52 1.00 0.71 1.00 0.78

Satd. Flow (perm) 873 1801 1531 970 1788 1263 1541 1348

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 12 398 16 63 451 15 89 7 109 24 0 21

RTOR Reduction (vph) 0 0 4 0 1 0 0 0 96 0 18 0

Lane Group Flow (vph) 12 398 12 63 465 0 0 96 13 0 27 0

Confl. Peds. (#/hr) 24 6 6 24 9 3 3 9

Turn Type Perm Perm Perm Perm Perm Perm

Protected Phases 2 6 4 8

Permitted Phases 2 2 6 4 4 8

Actuated Green, G (s) 51.4 51.4 51.4 51.4 51.4 8.6 8.6 8.6

Effective Green, g (s) 51.4 51.4 51.4 51.4 51.4 8.6 8.6 8.6

Actuated g/C Ratio 0.73 0.73 0.73 0.73 0.73 0.12 0.12 0.12

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 641 1322 1124 712 1313 155 189 166

v/s Ratio Prot 0.22 c0.26

v/s Ratio Perm 0.01 0.01 0.06 c0.08 0.01 0.02

v/c Ratio 0.02 0.30 0.01 0.09 0.35 0.62 0.07 0.16

Uniform Delay, d1 2.5 3.2 2.5 2.6 3.3 29.1 27.2 27.5

Progression Factor 0.73 0.97 0.91 0.81 0.83 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.5 0.0 0.2 0.6 5.1 0.1 0.2

Delay (s) 1.9 3.5 2.3 2.3 3.4 34.2 27.2 27.6

Level of Service A A A A A C C C

Approach Delay (s) 3.5 3.2 30.5 27.6

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 8.9 HCM Level of Service A

HCM Volume to Capacity ratio 0.39

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 49.9% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 64 704 32 23 811 87 46 35 31 77 12 84

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.5 4.5

Lane Util. Factor 1.00 0.95 1.00 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 0.97 1.00 0.92

Flpb, ped/bikes 1.00 1.00 0.99 1.00 0.94 1.00 0.96 1.00

Frt 1.00 0.99 1.00 0.99 1.00 0.93 1.00 0.87

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1587 3042 1578 4322 1494 1467 1530 1301

Flt Permitted 0.27 1.00 0.34 1.00 0.55 1.00 0.70 1.00

Satd. Flow (perm) 444 3042 561 4322 862 1467 1129 1301

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 70 765 35 25 882 95 50 38 34 84 13 91

RTOR Reduction (vph) 0 1 0 0 5 0 0 29 0 0 81 0

Lane Group Flow (vph) 70 799 0 25 972 0 50 43 0 84 23 0

Confl. Peds. (#/hr) 14 23 23 14 49 24 24 49

Turn Type pm+pt pm+pt Perm Perm

Protected Phases 5 2 1 6 4 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 111.7 106.1 107.9 104.2 15.2 15.2 15.7 15.7

Effective Green, g (s) 111.7 106.1 107.9 104.2 15.2 15.2 15.7 15.7

Actuated g/C Ratio 0.80 0.76 0.77 0.74 0.11 0.11 0.11 0.11

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.5 4.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 400 2305 459 3217 94 159 127 146

v/s Ratio Prot c0.01 c0.26 0.00 0.22 0.03 0.02

v/s Ratio Perm 0.13 0.04 0.06 c0.07

v/c Ratio 0.17 0.35 0.05 0.30 0.53 0.27 0.66 0.16

Uniform Delay, d1 3.1 5.6 3.8 5.9 59.0 57.3 59.6 56.2

Progression Factor 1.42 1.86 0.73 0.40 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.2 0.3 0.0 0.2 5.7 0.9 12.2 0.5

Delay (s) 4.6 10.7 2.8 2.5 64.7 58.3 71.8 56.7

Level of Service A B A A E E E E

Approach Delay (s) 10.2 2.5 60.9 63.4

Approach LOS B A E E

Intersection Summary

HCM Average Control Delay 14.1 HCM Level of Service B

HCM Volume to Capacity ratio 0.37

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 9.5

Intersection Capacity Utilization 59.4% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

64: PW 2nd Access Road & 116th Ave W 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 49 Synchro 7 -  Report

David Evans and Associates, Inc. Page 67

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 0 0 0 21 32 0

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 0 0 23 35 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 58 35 35

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 58 35 35

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 100 100

cM capacity (veh/h) 950 1038 1577

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 0 23 35

Volume Left 0 0 0

Volume Right 0 0 0

cSH 1700 1700 1700

Volume to Capacity 0.00 0.01 0.02

Queue Length 95th (ft) 0 0 0

Control Delay (s) 0.0 0.0 0.0

Lane LOS A

Approach Delay (s) 0.0 0.0 0.0

Approach LOS A

Intersection Summary

Average Delay 0.0

Intersection Capacity Utilization 6.7% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

1: NW 196th St & Richmond Beach Dr 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 50 Synchro 7 -  Report

David Evans and Associates, Inc. Page 1

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 23 42 7 6 74 8

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 25 46 8 7 80 9

Pedestrians 2 5 2

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 187 15 16

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 187 15 16

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 97 96 95

cM capacity (veh/h) 757 1061 1599

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 71 14 89

Volume Left 25 0 80

Volume Right 46 7 0

cSH 929 1700 1599

Volume to Capacity 0.08 0.01 0.05

Queue Length 95th (ft) 6 0 4

Control Delay (s) 9.2 0.0 6.7

Lane LOS A A

Approach Delay (s) 9.2 0.0 6.7

Approach LOS A

Intersection Summary

Average Delay 7.2

Intersection Capacity Utilization 22.5% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

2: NW 195th Pl & Richmond Beach Dr 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 50 Synchro 7 -  Report

David Evans and Associates, Inc. Page 2

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 16 3 5 15 16 8

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 17 3 5 16 17 9

Pedestrians 1 1 1

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 59 16 23

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 59 16 23

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 98 100 99

cM capacity (veh/h) 936 1062 1591

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 21 22 26

Volume Left 17 0 17

Volume Right 3 16 0

cSH 954 1700 1591

Volume to Capacity 0.02 0.01 0.01

Queue Length 95th (ft) 2 0 1

Control Delay (s) 8.9 0.0 4.9

Lane LOS A A

Approach Delay (s) 8.9 0.0 4.9

Approach LOS A

Intersection Summary

Average Delay 4.5

Intersection Capacity Utilization 18.3% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

3: NW 195th Pl & 24th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 50 Synchro 7 -  Report

David Evans and Associates, Inc. Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 86 0 20 58 12 0 3 25 7 3 1

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 93 0 22 63 13 0 3 27 8 3 1

Pedestrians 1 1 4

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 80 94 206 220 95 242 214 74

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 80 94 206 220 95 242 214 74

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 99 100 100 97 99 100 100

cM capacity (veh/h) 1513 1498 737 665 959 676 671 985

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total 95 22 76 30 12

Volume Left 1 22 0 0 8

Volume Right 0 0 13 27 1

cSH 1513 1498 1700 916 694

Volume to Capacity 0.00 0.01 0.04 0.03 0.02

Queue Length 95th (ft) 0 1 0 3 1

Control Delay (s) 0.1 7.4 0.0 9.1 10.3

Lane LOS A A A B

Approach Delay (s) 0.1 1.7 9.1 10.3

Approach LOS A B

Intersection Summary

Average Delay 2.4

Intersection Capacity Utilization 21.6% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

4: NW 196th St NW & 20th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 50 Synchro 7 -  Report

David Evans and Associates, Inc. Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 3 144 1 88 178 207 2 13 74 145 21 4

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 3 157 1 96 193 225 2 14 80 158 23 4

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 82 79 192 322 97 185

Volume Left (vph) 3 0 96 0 2 158

Volume Right (vph) 0 1 0 225 80 4

Hadj (s) 0.05 0.02 0.28 -0.46 -0.46 0.19

Departure Headway (s) 6.0 6.0 5.8 5.1 5.3 5.8

Degree Utilization, x 0.14 0.13 0.31 0.46 0.14 0.30

Capacity (veh/h) 555 560 593 684 608 577

Control Delay (s) 8.8 8.7 10.3 11.1 9.2 11.2

Approach Delay (s) 8.7 10.8 9.2 11.2

Approach LOS A B A B

Intersection Summary

Delay 10.4

HCM Level of Service B

Intersection Capacity Utilization 48.3% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

5: NW 195th St & 15th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 50 Synchro 7 -  Report

David Evans and Associates, Inc. Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 20 374 0 0 457 83 0 0 0 66 0 28

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 22 407 0 0 497 90 0 0 0 72 0 30

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 498 407 729 948 203 790 993 294

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 498 407 729 948 203 790 993 294

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 98 100 100 100 100 74 100 96

cM capacity (veh/h) 1062 1149 292 254 804 276 239 701

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 225 203 248 339 0 102

Volume Left 22 0 0 0 0 72

Volume Right 0 0 0 90 0 30

cSH 1062 1700 1149 1700 1700 337

Volume to Capacity 0.02 0.12 0.00 0.20 0.00 0.30

Queue Length 95th (ft) 2 0 0 0 0 31

Control Delay (s) 1.0 0.0 0.0 0.0 0.0 20.3

Lane LOS A A C

Approach Delay (s) 0.5 0.0 0.0 20.3

Approach LOS A C

Intersection Summary

Average Delay 2.1

Intersection Capacity Utilization 37.2% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

6: N Richmond Beach Rd & 15th Drwy 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 50 Synchro 7 -  Report

David Evans and Associates, Inc. Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 2 401 36 24 501 5 49 1 29 4 0 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 436 39 26 545 5 53 1 32 4 0 1

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 220 257 298 278 86 5

Volume Left (vph) 2 0 26 0 53 4

Volume Right (vph) 0 39 0 5 32 1

Hadj (s) 0.04 -0.07 0.08 0.02 -0.06 0.07

Departure Headway (s) 5.4 5.3 5.4 5.3 5.9 6.3

Degree Utilization, x 0.33 0.38 0.44 0.41 0.14 0.01

Capacity (veh/h) 647 659 655 663 559 506

Control Delay (s) 9.9 10.3 11.4 10.7 9.9 9.3

Approach Delay (s) 10.1 11.1 9.9 9.3

Approach LOS B B A A

Intersection Summary

Delay 10.6

HCM Level of Service B

Intersection Capacity Utilization 41.9% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

7: NW 190th St & N Richmond Beach Rd 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 50 Synchro 7 -  Report

David Evans and Associates, Inc. Page 7

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 1 68 565 7 44 438

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 74 614 8 48 476

Pedestrians 2 1

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1289

pX, platoon unblocked

vC, conflicting volume 954 314 624

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 954 314 624

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 89 95

cM capacity (veh/h) 244 680 952

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2

Volume Total 75 409 212 207 317

Volume Left 1 0 0 48 0

Volume Right 74 0 8 0 0

cSH 663 1700 1700 952 1700

Volume to Capacity 0.11 0.24 0.12 0.05 0.19

Queue Length 95th (ft) 10 0 0 4 0

Control Delay (s) 11.1 0.0 0.0 2.5 0.0

Lane LOS B A

Approach Delay (s) 11.1 0.0 1.0

Approach LOS B

Intersection Summary

Average Delay 1.1

Intersection Capacity Utilization 43.9% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

8: N Richmond Beach Rd & 8th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 50 Synchro 7 -  Report

David Evans and Associates, Inc. Page 8

Movement EBL EBT EBR EBR2 WBL2 WBL WBT WBR NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 31 338 23 1 31 55 450 214 6 88 182 20

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 12 12 12 11 11 10 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.95 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1700 3493 1711 3096 1711 1771

Flt Permitted 0.38 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 675 3493 1711 3096 1711 1771

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 34 367 25 1 34 60 489 233 7 96 198 22

RTOR Reduction (vph) 0 0 0 0 0 0 31 0 0 0 3 0

Lane Group Flow (vph) 34 393 0 0 0 94 691 0 0 103 217 0

Confl. Peds. (#/hr) 4 6 2 6 2 2 2

Confl. Bikes (#/hr) 3 2

Bus Blockages (#/hr) 0 0 0 0 0 0 4 0 0 0 0 0

Turn Type Perm Prot Prot Split Split

Protected Phases 2 1 1 6 4 4 4

Permitted Phases 2

Actuated Green, G (s) 56.9 56.9 12.1 74.0 21.9 21.9

Effective Green, g (s) 56.9 56.9 12.1 74.0 21.9 21.9

Actuated g/C Ratio 0.41 0.41 0.09 0.53 0.16 0.16

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.5 2.0 2.0 2.5 2.5

Lane Grp Cap (vph) 274 1420 148 1636 268 277

v/s Ratio Prot 0.11 c0.05 c0.22 0.06 c0.12

v/s Ratio Perm 0.05

v/c Ratio 0.12 0.28 0.64 0.42 0.38 0.78

Uniform Delay, d1 26.0 27.8 61.8 20.0 53.0 56.8

Progression Factor 1.00 1.00 1.11 1.07 1.00 1.00

Incremental Delay, d2 0.9 0.5 5.9 0.7 0.7 12.9

Delay (s) 26.9 28.3 74.5 22.2 53.7 69.7

Level of Service C C E C D E

Approach Delay (s) 28.2 28.2 64.6

Approach LOS C C E

Intersection Summary

HCM Average Control Delay 41.2 HCM Level of Service D

HCM Volume to Capacity ratio 0.55

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 66.5% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

8: N Richmond Beach Rd & 8th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 50 Synchro 7 -  Report

David Evans and Associates, Inc. Page 9

Movement SBL SBT SBR SBR2 NEL2 NEL NER NER2

Lane Configurations

Volume (vph) 101 75 20 33 2 26 22 9

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 0.95

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 0.94 0.93

Flt Protected 0.95 1.00 0.98

Satd. Flow (prot) 1711 1651 1602

Flt Permitted 0.95 1.00 0.98

Satd. Flow (perm) 1711 1651 1602

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 110 82 22 36 2 28 24 10

RTOR Reduction (vph) 0 10 0 0 0 0 0 0

Lane Group Flow (vph) 110 130 0 0 0 64 0 0

Confl. Peds. (#/hr) 4 2 2 2 4 4 6

Confl. Bikes (#/hr) 3 3

Bus Blockages (#/hr) 0 2 0 0 0 0 0 0

Turn Type Split Split

Protected Phases 7 7 3 3

Permitted Phases

Actuated Green, G (s) 15.3 15.3 8.8

Effective Green, g (s) 15.3 15.3 8.8

Actuated g/C Ratio 0.11 0.11 0.06

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0

Lane Grp Cap (vph) 187 180 101

v/s Ratio Prot 0.06 c0.08 c0.04

v/s Ratio Perm

v/c Ratio 0.59 0.72 0.63

Uniform Delay, d1 59.4 60.3 64.0

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 3.0 11.5 9.2

Delay (s) 62.4 71.8 73.2

Level of Service E E E

Approach Delay (s) 67.7 73.2

Approach LOS E E

Intersection Summary



HCM Signalized Intersection Capacity Analysis

9: N Richmond Beach Rd & 3rd Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 50 Synchro 7 -  Report

David Evans and Associates, Inc. Page 10

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 60 463 24 33 786 157 13 38 27 65 32 49

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 11 11 10 10 11 10 10 10

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00

Frt 0.99 0.98 1.00 0.94 1.00 0.91

Flt Protected 0.99 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 3348 3285 1638 1619 1644 1561

Flt Permitted 0.77 0.92 0.70 1.00 0.71 1.00

Satd. Flow (perm) 2582 3030 1207 1619 1231 1561

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 65 503 26 36 854 171 14 41 29 71 35 53

RTOR Reduction (vph) 0 3 0 0 16 0 0 25 0 0 0 0

Lane Group Flow (vph) 0 591 0 0 1045 0 14 45 0 71 88 0

Confl. Peds. (#/hr) 8 2 2 8 7 4 4 7

Confl. Bikes (#/hr) 2

Bus Blockages (#/hr) 0 4 0 0 4 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 51.2 51.2 8.8 8.8 8.8 8.8

Effective Green, g (s) 51.2 51.2 8.8 8.8 8.8 8.8

Actuated g/C Ratio 0.73 0.73 0.13 0.13 0.13 0.13

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1889 2216 152 204 155 196

v/s Ratio Prot 0.03 0.06

v/s Ratio Perm 0.23 c0.34 0.01 c0.06

v/c Ratio 0.31 0.47 0.09 0.22 0.46 0.45

Uniform Delay, d1 3.3 3.9 27.1 27.5 28.4 28.4

Progression Factor 1.14 0.78 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.4 0.7 0.3 0.5 2.1 1.6

Delay (s) 4.2 3.7 27.3 28.1 30.5 30.0

Level of Service A A C C C C

Approach Delay (s) 4.2 3.7 27.9 30.2

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 7.1 HCM Level of Service A

HCM Volume to Capacity ratio 0.47

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 66.5% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

10: N Richmond Beach Rd & Dayton Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 50 Synchro 7 -  Report

David Evans and Associates, Inc. Page 11

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 409 147 101 671 319 95

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 11 11 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 1.00 0.95 0.97

Frpb, ped/bikes 0.99 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.96 1.00 1.00 0.97

Flt Protected 1.00 0.95 1.00 0.96

Satd. Flow (prot) 3256 1770 3421 3340

Flt Permitted 1.00 0.95 1.00 0.96

Satd. Flow (perm) 3256 1770 3421 3340

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 445 160 110 729 347 103

RTOR Reduction (vph) 39 0 0 0 48 0

Lane Group Flow (vph) 566 0 110 729 402 0

Confl. Peds. (#/hr) 6 6

Confl. Bikes (#/hr) 1 3

Turn Type Prot

Protected Phases 2 1 6 4

Permitted Phases

Actuated Green, G (s) 34.6 7.7 47.3 12.7

Effective Green, g (s) 34.6 7.7 47.3 12.7

Actuated g/C Ratio 0.49 0.11 0.68 0.18

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1609 195 2312 606

v/s Ratio Prot c0.17 c0.06 0.21 c0.12

v/s Ratio Perm

v/c Ratio 0.35 0.56 0.32 0.66

Uniform Delay, d1 10.8 29.6 4.7 26.7

Progression Factor 0.70 1.04 1.19 1.00

Incremental Delay, d2 0.6 2.1 0.3 2.1

Delay (s) 8.2 32.9 5.9 28.8

Level of Service A C A C

Approach Delay (s) 8.2 9.4 28.8

Approach LOS A A C

Intersection Summary

HCM Average Control Delay 13.6 HCM Level of Service B

HCM Volume to Capacity ratio 0.45

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 46.4% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

11: N Richmond Beach Rd & Fremont Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 50 Synchro 7 -  Report

David Evans and Associates, Inc. Page 12

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 44 422 49 19 507 40 219 235 41 78 103 36

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 12 11 11 11 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.99 1.00 0.98 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1711 3356 1770 3350 1711 1756 1711 1731

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1711 3356 1770 3350 1711 1756 1711 1731

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 48 459 53 21 551 43 238 255 45 85 112 39

RTOR Reduction (vph) 0 4 0 0 3 0 0 5 0 0 0 0

Lane Group Flow (vph) 48 508 0 21 591 0 238 295 0 85 151 0

Confl. Peds. (#/hr) 2 4 4 2 1 1

Confl. Bikes (#/hr) 3 1

Bus Blockages (#/hr) 0 0 0 0 4 0 0 0 0 0 0 0

Turn Type Prot Prot Split Split

Protected Phases 1 6 5 2 3 3 4 4

Permitted Phases

Actuated Green, G (s) 7.5 71.7 3.6 67.8 28.1 28.1 16.6 16.6

Effective Green, g (s) 7.5 71.7 3.6 67.8 28.1 28.1 16.6 16.6

Actuated g/C Ratio 0.05 0.51 0.03 0.48 0.20 0.20 0.12 0.12

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.0 2.5 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 92 1719 46 1622 343 352 203 205

v/s Ratio Prot c0.03 c0.15 0.01 c0.18 0.14 c0.17 0.05 c0.09

v/s Ratio Perm

v/c Ratio 0.52 0.30 0.46 0.36 0.69 0.84 0.42 0.74

Uniform Delay, d1 64.5 19.6 67.2 22.6 52.0 53.8 57.2 59.6

Progression Factor 1.06 0.68 1.04 0.91 0.67 0.68 1.00 1.00

Incremental Delay, d2 3.8 0.4 5.1 0.6 4.7 14.9 0.5 11.2

Delay (s) 72.5 13.8 74.7 21.1 39.5 51.2 57.7 70.8

Level of Service E B E C D D E E

Approach Delay (s) 18.8 23.0 46.0 66.1

Approach LOS B C D E

Intersection Summary

HCM Average Control Delay 33.4 HCM Level of Service C

HCM Volume to Capacity ratio 0.56

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 25.0

Intersection Capacity Utilization 55.9% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

12: 244th St SW & 100th Ave W 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 50 Synchro 7 -  Report

David Evans and Associates, Inc. Page 13

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 12 2 0 79 4 16 1 393 75 18 176 2

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 13 2 0 86 4 17 1 427 82 20 191 2

Pedestrians 2 1 1 1

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 0 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 724 745 195 705 706 470 195 510

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 724 745 195 705 706 470 195 510

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 96 99 100 75 99 97 100 98

cM capacity (veh/h) 322 335 844 343 353 593 1375 1055

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 15 108 510 213

Volume Left 13 86 1 20

Volume Right 0 17 82 2

cSH 323 369 1375 1055

Volume to Capacity 0.05 0.29 0.00 0.02

Queue Length 95th (ft) 4 30 0 1

Control Delay (s) 16.7 18.7 0.0 0.9

Lane LOS C C A A

Approach Delay (s) 16.7 18.7 0.0 0.9

Approach LOS C C

Intersection Summary

Average Delay 2.9

Intersection Capacity Utilization 38.1% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

13: 244th St SW & Firdale Ave 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 50 Synchro 7 -  Report

David Evans and Associates, Inc. Page 14

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 5 65 111 465 350 7

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 5 71 121 505 380 8

Pedestrians 2 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1135 386 390

vC1, stage 1 conf vol 386

vC2, stage 2 conf vol 749

vCu, unblocked vol 1135 386 390

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s) 5.4

tF (s) 3.5 3.3 2.2

p0 queue free % 99 89 90

cM capacity (veh/h) 382 661 1167

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 76 626 388

Volume Left 5 121 0

Volume Right 71 0 8

cSH 628 1167 1700

Volume to Capacity 0.12 0.10 0.23

Queue Length 95th (ft) 10 9 0

Control Delay (s) 11.5 2.6 0.0

Lane LOS B A

Approach Delay (s) 11.5 2.6 0.0

Approach LOS B

Intersection Summary

Average Delay 2.3

Intersection Capacity Utilization 63.8% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

14: 244th St SW & 3rd Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 50 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 2 338 72 56 389 38 165 17 35 15 3 6

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 367 78 61 423 41 179 18 38 16 3 7

Pedestrians 1 1 2

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 466 447 965 1000 409 987 1018 445

vC1, stage 1 conf vol 412 412 567 567

vC2, stage 2 conf vol 553 588 420 451

vCu, unblocked vol 466 447 965 1000 409 987 1018 445

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s) 6.1 5.5 6.1 5.5

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 95 57 95 94 96 99 99

cM capacity (veh/h) 1093 1113 415 408 642 381 393 612

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 2 446 61 464 236 26

Volume Left 2 0 61 0 179 16

Volume Right 0 78 0 41 38 7

cSH 1093 1700 1113 1700 440 422

Volume to Capacity 0.00 0.26 0.05 0.27 0.54 0.06

Queue Length 95th (ft) 0 0 4 0 77 5

Control Delay (s) 8.3 0.0 8.4 0.0 22.3 14.1

Lane LOS A A C B

Approach Delay (s) 0.0 1.0 22.3 14.1

Approach LOS C B

Intersection Summary

Average Delay 5.0

Intersection Capacity Utilization 51.7% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

15: 244th St SW & Fremont Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 50 Synchro 7 -  Report
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 375 49 130 499 120 320

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 408 53 141 542 130 348

Pedestrians 2 6

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 1

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 1257

pX, platoon unblocked 0.86

vC, conflicting volume 467 1267 440

vC1, stage 1 conf vol 440

vC2, stage 2 conf vol 827

vCu, unblocked vol 467 1229 440

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s) 5.4

tF (s) 2.2 3.5 3.3

p0 queue free % 87 60 43

cM capacity (veh/h) 1089 328 614

Direction, Lane # EB 1 WB 1 WB 2 NB 1

Volume Total 461 141 542 478

Volume Left 0 141 0 130

Volume Right 53 0 0 348

cSH 1700 1089 1700 496

Volume to Capacity 0.27 0.13 0.32 0.96

Queue Length 95th (ft) 0 11 0 308

Control Delay (s) 0.0 8.8 0.0 60.8

Lane LOS A F

Approach Delay (s) 0.0 1.8 60.8

Approach LOS F

Intersection Summary

Average Delay 18.7

Intersection Capacity Utilization 66.3% ICU Level of Service C

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

16: N 175th St & 6th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 50 Synchro 7 -  Report
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 8 32 54 254 80 13

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 9 35 59 276 87 14

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 336 250 198

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 336 250 198

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 99 88 98

cM capacity (veh/h) 1222 733 843

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 43 335 101

Volume Left 9 0 87

Volume Right 0 276 14

cSH 1222 1700 746

Volume to Capacity 0.01 0.20 0.14

Queue Length 95th (ft) 1 0 12

Control Delay (s) 1.6 0.0 10.6

Lane LOS A B

Approach Delay (s) 1.6 0.0 10.6

Approach LOS B

Intersection Summary

Average Delay 2.4

Intersection Capacity Utilization 30.5% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

17: St Luke Pl N & Dayton Ave N 3/29/2016
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 27 38 91 349 202 20

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 29 41 99 379 220 22

Pedestrians 4

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 812 230 220

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 812 230 220

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 91 95 93

cM capacity (veh/h) 322 809 1350

Direction, Lane # EB 1 EB 2 NB 1 SB 1

Volume Total 29 41 478 241

Volume Left 29 0 99 0

Volume Right 0 41 0 22

cSH 322 809 1350 1700

Volume to Capacity 0.09 0.05 0.07 0.14

Queue Length 95th (ft) 7 4 6 0

Control Delay (s) 17.3 9.7 2.2 0.0

Lane LOS C A A

Approach Delay (s) 12.9 2.2 0.0

Approach LOS B

Intersection Summary

Average Delay 2.5

Intersection Capacity Utilization 48.6% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 1 0 161 2 218 0 266 144 56 132 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 11 12 12 12 12 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 0.98 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 0.85 1.00

Flt Protected 1.00 0.95 1.00 1.00 1.00 0.99

Satd. Flow (prot) 1863 1707 1544 1863 1549 1831

Flt Permitted 1.00 0.76 1.00 1.00 1.00 0.59

Satd. Flow (perm) 1863 1361 1544 1863 1549 1102

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 1 0 175 2 237 0 289 157 61 143 1

RTOR Reduction (vph) 0 0 0 0 87 0 0 0 122 0 0 0

Lane Group Flow (vph) 0 1 0 175 152 0 0 289 35 0 205 0

Confl. Peds. (#/hr) 3 1 1 3 6 7 7 6

Confl. Bikes (#/hr) 1 1

Turn Type Perm Perm Perm Perm Perm

Protected Phases 2 2 5 5

Permitted Phases 2 2 5 5 5

Actuated Green, G (s) 44.2 44.2 44.2 15.8 15.8 15.8

Effective Green, g (s) 44.2 44.2 44.2 15.8 15.8 15.8

Actuated g/C Ratio 0.63 0.63 0.63 0.23 0.23 0.23

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1176 859 975 421 350 249

v/s Ratio Prot 0.00 0.10 0.16

v/s Ratio Perm c0.13 0.02 c0.19

v/c Ratio 0.00 0.20 0.16 0.69 0.10 0.82

Uniform Delay, d1 4.8 5.5 5.3 24.8 21.5 25.8

Progression Factor 1.00 0.30 1.01 1.00 1.00 0.97

Incremental Delay, d2 0.0 0.5 0.3 3.7 0.0 17.7

Delay (s) 4.8 2.1 5.7 28.5 21.5 42.7

Level of Service A A A C C D

Approach Delay (s) 4.8 4.2 26.1 42.7

Approach LOS A A C D

Intersection Summary

HCM Average Control Delay 20.7 HCM Level of Service C

HCM Volume to Capacity ratio 0.37

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 52.8% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

19: N 175th St & Meridian Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 50 Synchro 7 -  Report

David Evans and Associates, Inc. Page 20

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 66 731 59 155 817 318 69 333 232 161 204 28

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 11 12 11 12 11 10 11 12 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 0.91 0.91

Frpb, ped/bikes 1.00 1.00 1.00 0.98 1.00 1.00 0.96 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.96 1.00 1.00 0.85 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 0.99

Satd. Flow (prot) 1770 3373 1770 3199 1711 1739 1473 1610 3199

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 0.99

Satd. Flow (perm) 1770 3373 1770 3199 1711 1739 1473 1610 3199

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 72 795 64 168 888 346 75 362 252 175 222 30

RTOR Reduction (vph) 0 4 0 0 27 0 0 0 164 0 6 0

Lane Group Flow (vph) 72 855 0 168 1207 0 75 362 88 140 281 0

Confl. Peds. (#/hr) 21 14 14 21 6 13 13 6

Turn Type Prot Prot Split Perm Split

Protected Phases 5 2 1 6 4 4 3 3

Permitted Phases 4

Actuated Green, G (s) 7.0 56.0 15.7 64.7 31.2 31.2 31.2 17.1 17.1

Effective Green, g (s) 7.0 56.0 15.7 64.7 31.2 31.2 31.2 17.1 17.1

Actuated g/C Ratio 0.05 0.40 0.11 0.46 0.22 0.22 0.22 0.12 0.12

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 89 1349 198 1478 381 388 328 197 391

v/s Ratio Prot 0.04 c0.25 0.09 c0.38 0.04 c0.21 0.09 c0.09

v/s Ratio Perm 0.06

v/c Ratio 0.81 0.63 0.85 0.82 0.20 0.93 0.27 0.71 0.72

Uniform Delay, d1 65.8 33.8 61.0 32.5 44.2 53.4 45.0 59.1 59.1

Progression Factor 0.76 0.62 1.17 0.36 1.00 1.00 1.00 1.05 1.06

Incremental Delay, d2 37.0 2.2 3.1 0.5 0.1 28.9 0.2 8.9 4.8

Delay (s) 87.0 23.1 74.7 12.3 44.3 82.2 45.1 70.8 67.4

Level of Service F C E B D F D E E

Approach Delay (s) 28.0 19.7 64.5 68.5

Approach LOS C B E E

Intersection Summary

HCM Average Control Delay 37.0 HCM Level of Service D

HCM Volume to Capacity ratio 0.80

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 81.3% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 58 31 18 14 29 12 26 468 6 7 250 21

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 63 34 20 15 32 13 28 509 7 8 272 23

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 116 60 543 302

Volume Left (vph) 63 15 28 8

Volume Right (vph) 20 13 7 23

Hadj (s) 0.04 -0.05 0.04 -0.01

Departure Headway (s) 6.2 6.2 4.9 5.2

Degree Utilization, x 0.20 0.10 0.74 0.44

Capacity (veh/h) 519 501 712 661

Control Delay (s) 10.7 10.0 20.9 12.1

Approach Delay (s) 10.7 10.0 20.9 12.1

Approach LOS B A C B

Intersection Summary

Delay 16.5

HCM Level of Service C

Intersection Capacity Utilization 55.7% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 37 211 282 282 97 24

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 40 229 307 307 105 26

Pedestrians 1 12

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1051 119 133

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1051 119 133

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 79 75 79

cM capacity (veh/h) 196 931 1451

Direction, Lane # EB 1 EB 2 NB 1 SB 1

Volume Total 40 229 613 132

Volume Left 40 0 307 0

Volume Right 0 229 0 26

cSH 196 931 1451 1700

Volume to Capacity 0.21 0.25 0.21 0.08

Queue Length 95th (ft) 19 24 20 0

Control Delay (s) 28.0 10.1 5.1 0.0

Lane LOS D B A

Approach Delay (s) 12.8 5.1 0.0

Approach LOS B

Intersection Summary

Average Delay 6.5

Intersection Capacity Utilization 50.6% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 25 37 3 21 39 173 8 366 32 158 146 17

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 27 40 3 23 42 188 9 398 35 172 159 18

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total (vph) 71 65 188 441 349

Volume Left (vph) 27 23 0 9 172

Volume Right (vph) 3 0 188 35 18

Hadj (s) 0.08 0.21 -0.67 -0.01 0.10

Departure Headway (s) 6.9 7.1 6.2 5.5 5.8

Degree Utilization, x 0.14 0.13 0.32 0.68 0.56

Capacity (veh/h) 425 462 518 629 598

Control Delay (s) 11.0 9.9 10.9 19.2 15.8

Approach Delay (s) 11.0 10.6 19.2 15.8

Approach LOS B B C C

Intersection Summary

Delay 15.6

HCM Level of Service C

Intersection Capacity Utilization 59.7% ICU Level of Service B

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

23: N 160th St & Dayton Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 50 Synchro 7 -  Report

David Evans and Associates, Inc. Page 24

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 19 167 2 23 147 64 9 456 55 55 236 15

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 11 11 11 12 11 11 12 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.98 1.00 1.00

Flpb, ped/bikes 0.99 1.00 0.97 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.95 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1755 1858 1653 1702 1767 1801 1507 1768 1783

Flt Permitted 0.46 1.00 0.57 1.00 0.59 1.00 1.00 0.44 1.00

Satd. Flow (perm) 854 1858 994 1702 1100 1801 1507 823 1783

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 21 182 2 25 160 70 10 496 60 60 257 16

RTOR Reduction (vph) 0 1 0 0 26 0 0 0 20 0 2 0

Lane Group Flow (vph) 21 183 0 25 204 0 10 496 40 60 271 0

Confl. Peds. (#/hr) 6 22 22 6 1 2 2 1

Confl. Bikes (#/hr) 2 2

Turn Type Perm Perm Perm Perm Perm

Protected Phases 4 4 2 2

Permitted Phases 4 4 2 2 2

Actuated Green, G (s) 13.3 13.3 13.3 13.3 46.7 46.7 46.7 46.7 46.7

Effective Green, g (s) 13.3 13.3 13.3 13.3 46.7 46.7 46.7 46.7 46.7

Actuated g/C Ratio 0.19 0.19 0.19 0.19 0.67 0.67 0.67 0.67 0.67

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 162 353 189 323 734 1202 1005 549 1190

v/s Ratio Prot 0.10 c0.12 c0.28 0.15

v/s Ratio Perm 0.02 0.03 0.01 0.03 0.07

v/c Ratio 0.13 0.52 0.13 0.63 0.01 0.41 0.04 0.11 0.23

Uniform Delay, d1 23.5 25.5 23.6 26.1 3.9 5.4 4.0 4.2 4.6

Progression Factor 1.00 1.00 1.16 1.32 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.5 0.1 2.7 0.0 1.0 0.1 0.4 0.4

Delay (s) 23.7 26.0 27.5 37.1 3.9 6.4 4.1 4.6 5.0

Level of Service C C C D A A A A A

Approach Delay (s) 25.8 36.2 6.1 4.9

Approach LOS C D A A

Intersection Summary

HCM Average Control Delay 14.4 HCM Level of Service B

HCM Volume to Capacity ratio 0.46

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 59.8% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 1 241 36 159 187 37 41 17 676 25 310 72

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00 1.00 0.95 0.95 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.86 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 1676 1400 1513 1587 1393 1590 1365 1354 1593 3185 1392

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.53 1.00 1.00 0.43 1.00 1.00

Satd. Flow (perm) 1593 1676 1400 1513 1587 1393 890 1365 1354 716 3185 1392

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 1 262 39 173 203 40 45 18 735 27 337 78

RTOR Reduction (vph) 0 0 14 0 0 0 0 172 179 0 0 37

Lane Group Flow (vph) 1 262 25 156 220 40 45 206 196 27 337 41

Confl. Peds. (#/hr) 5 3 3 5 1 1

Turn Type Split Perm Split Free Perm Prot Perm Perm

Protected Phases 8 8 7 7 2 2 6

Permitted Phases 8 Free 2 6 6

Actuated Green, G (s) 27.8 27.8 27.8 23.9 23.9 140.0 73.3 73.3 73.3 73.3 73.3 73.3

Effective Green, g (s) 27.8 27.8 27.8 23.9 23.9 140.0 73.3 73.3 73.3 73.3 73.3 73.3

Actuated g/C Ratio 0.20 0.20 0.20 0.17 0.17 1.00 0.52 0.52 0.52 0.52 0.52 0.52

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.5 3.5 3.5 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 316 333 278 258 271 1393 466 715 709 375 1668 729

v/s Ratio Prot 0.00 c0.16 0.10 c0.14 c0.15 0.15 0.11

v/s Ratio Perm 0.02 0.03 0.05 0.04 0.03

v/c Ratio 0.00 0.79 0.09 0.60 0.81 0.03 0.10 0.29 0.28 0.07 0.20 0.06

Uniform Delay, d1 45.0 53.3 45.8 53.7 55.9 0.0 16.7 18.7 18.6 16.5 17.8 16.4

Progression Factor 1.00 1.00 1.00 0.35 0.36 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 11.9 0.2 2.4 14.2 0.0 0.4 1.0 1.0 0.4 0.3 0.1

Delay (s) 45.0 65.2 45.9 21.0 34.3 0.0 17.1 19.7 19.6 16.9 18.0 16.5

Level of Service D E D C C A B B B B B B

Approach Delay (s) 62.7 26.0 19.5 17.7

Approach LOS E C B B

Intersection Summary

HCM Average Control Delay 27.1 HCM Level of Service C

HCM Volume to Capacity ratio 0.50

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 64.4% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 367 132 5 238 101 93 6 1005 207 135 634 208

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.98 1.00 0.99 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.97 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1769 1851 1743 1863 1556 1769 3423 1770 3384

Flt Permitted 0.35 1.00 0.66 1.00 1.00 0.28 1.00 0.08 1.00

Satd. Flow (perm) 656 1851 1216 1863 1556 517 3423 153 3384

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 399 143 5 259 110 101 7 1092 225 147 689 226

RTOR Reduction (vph) 0 1 0 0 0 92 0 11 0 0 20 0

Lane Group Flow (vph) 399 147 0 259 110 9 7 1306 0 147 895 0

Confl. Peds. (#/hr) 1 11 11 1 2 12 12 2

Confl. Bikes (#/hr) 2 1 1

Turn Type pm+pt pm+pt Perm pm+pt pm+pt

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 8 2 6

Actuated Green, G (s) 47.5 23.6 32.9 13.0 13.0 70.0 69.2 84.5 79.7

Effective Green, g (s) 47.5 23.6 32.9 13.0 13.0 70.0 69.2 84.5 79.7

Actuated g/C Ratio 0.34 0.17 0.23 0.09 0.09 0.50 0.49 0.60 0.57

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 465 312 361 173 144 266 1692 223 1926

v/s Ratio Prot c0.19 0.08 0.10 0.06 0.00 c0.38 c0.05 0.26

v/s Ratio Perm c0.10 0.07 0.01 0.01 0.34

v/c Ratio 0.86 0.47 0.72 0.64 0.07 0.03 0.77 0.66 0.46

Uniform Delay, d1 39.8 52.6 48.1 61.2 58.0 17.8 28.9 23.3 17.7

Progression Factor 1.00 1.00 0.21 0.54 1.67 1.00 1.00 1.00 1.00

Incremental Delay, d2 14.5 1.1 5.0 5.5 0.1 0.0 3.5 6.9 0.8

Delay (s) 54.3 53.7 15.1 38.5 96.7 17.8 32.4 30.2 18.5

Level of Service D D B D F B C C B

Approach Delay (s) 54.1 38.1 32.3 20.1

Approach LOS D D C C

Intersection Summary

HCM Average Control Delay 32.8 HCM Level of Service C

HCM Volume to Capacity ratio 0.79

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 81.3% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 367 833 114 5 784 306 342 505 506 26 40 92

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.1 5.5 5.5 5.5 5.1 5.1 5.5 5.1 5.1 5.5

Lane Util. Factor 1.00 0.95 1.00 0.95 0.91 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.96 0.99 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 0.96 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 1.00 0.95 0.99 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3539 1520 3371 1610 3370 1583 1770 1863 1583

Flt Permitted 0.07 1.00 1.00 0.95 0.95 0.99 1.00 0.95 1.00 1.00

Satd. Flow (perm) 136 3539 1520 3207 1610 3370 1583 1770 1863 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 399 905 124 5 852 333 372 549 550 28 43 100

RTOR Reduction (vph) 0 0 33 0 30 0 0 0 198 0 0 59

Lane Group Flow (vph) 399 905 91 0 1160 0 298 623 352 28 43 41

Confl. Peds. (#/hr) 6 8 8 6

Confl. Bikes (#/hr) 1

Turn Type pm+pt Perm Perm Split custom Split custom

Protected Phases 5 2 6 4 4 3 3

Permitted Phases 2 2 6 2 6

Actuated Green, G (s) 84.7 84.7 84.7 54.3 28.1 28.1 84.7 3.7 3.7 54.3

Effective Green, g (s) 84.7 84.7 84.7 54.3 28.1 28.1 84.7 3.7 3.7 54.3

Actuated g/C Ratio 0.64 0.64 0.64 0.41 0.21 0.21 0.64 0.03 0.03 0.41

Clearance Time (s) 5.1 5.5 5.5 5.5 5.1 5.1 5.5 5.1 5.1 5.5

Vehicle Extension (s) 3.0 3.5 3.5 3.5 3.0 3.0 3.5 3.0 3.0 3.5

Lane Grp Cap (vph) 400 2267 974 1317 342 716 1014 50 52 650

v/s Ratio Prot c0.19 0.26 c0.19 0.18 0.02 c0.02

v/s Ratio Perm c0.45 0.06 0.36 0.22 0.03

v/c Ratio 1.00 0.40 0.09 0.88 0.87 0.87 0.35 0.56 0.83 0.06

Uniform Delay, d1 42.9 11.5 9.1 36.0 50.3 50.3 11.0 63.4 63.9 23.6

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 44.0 0.1 0.0 7.4 20.8 11.2 0.2 13.6 64.4 0.0

Delay (s) 86.9 11.6 9.1 43.3 71.1 61.5 11.2 77.0 128.4 23.6

Level of Service F B A D E E B E F C

Approach Delay (s) 32.4 43.3 44.6 58.7

Approach LOS C D D E

Intersection Summary

HCM Average Control Delay 40.7 HCM Level of Service D

HCM Volume to Capacity ratio 0.94

Actuated Cycle Length (s) 132.2 Sum of lost time (s) 15.3

Intersection Capacity Utilization 89.8% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Sign Control Stop Stop Stop

Volume (vph) 3 41 59 43 31 1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 3 45 64 47 34 1

Direction, Lane # EB 1 NB 1 SB 1

Volume Total (vph) 48 111 35

Volume Left (vph) 3 64 0

Volume Right (vph) 45 0 1

Hadj (s) -0.51 0.15 0.02

Departure Headway (s) 3.7 4.2 4.1

Degree Utilization, x 0.05 0.13 0.04

Capacity (veh/h) 930 841 855

Control Delay (s) 6.9 7.8 7.3

Approach Delay (s) 6.9 7.8 7.3

Approach LOS A A A

Intersection Summary

Delay 7.5

HCM Level of Service A

Intersection Capacity Utilization 22.2% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 4 2 0 1 5 50 0 24 0 48 38 11

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 4 2 0 1 5 54 0 26 0 52 41 12

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 7 61 26 105

Volume Left (vph) 4 1 0 52

Volume Right (vph) 0 54 0 12

Hadj (s) 0.17 -0.50 0.03 0.06

Departure Headway (s) 4.4 3.7 4.2 4.1

Degree Utilization, x 0.01 0.06 0.03 0.12

Capacity (veh/h) 785 938 834 855

Control Delay (s) 7.4 6.9 7.3 7.7

Approach Delay (s) 7.4 6.9 7.3 7.7

Approach LOS A A A A

Intersection Summary

Delay 7.4

HCM Level of Service A

Intersection Capacity Utilization 23.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 0 1 8 0 41 0 95 11 26 59 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 0 1 9 0 45 0 103 12 28 64 0

Pedestrians 1 1

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 275 236 65 232 230 110 64 115

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 275 236 65 232 230 110 64 115

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 100 100 99 100 95 100 98

cM capacity (veh/h) 635 652 998 711 657 942 1538 1474

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 2 53 115 92

Volume Left 1 9 0 28

Volume Right 1 45 12 0

cSH 776 895 1538 1474

Volume to Capacity 0.00 0.06 0.00 0.02

Queue Length 95th (ft) 0 5 0 1

Control Delay (s) 9.7 9.3 0.0 2.4

Lane LOS A A A

Approach Delay (s) 9.7 9.3 0.0 2.4

Approach LOS A A

Intersection Summary

Average Delay 2.8

Intersection Capacity Utilization 21.5% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 330 15 7 19 4 14 59 433 17 14 301 162

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 5.0 5.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 0.99 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.95 1.00 0.99 1.00 0.95

Flt Protected 0.96 0.97 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1769 1714 1756 3516 1770 3326

Flt Permitted 0.73 0.79 0.47 1.00 0.95 1.00

Satd. Flow (perm) 1352 1392 864 3516 1770 3326

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 359 16 8 21 4 15 64 471 18 15 327 176

RTOR Reduction (vph) 0 1 0 0 10 0 0 2 0 0 37 0

Lane Group Flow (vph) 0 382 0 0 30 0 64 487 0 15 466 0

Confl. Peds. (#/hr) 1 3 3 1 3 2 2 3

Confl. Bikes (#/hr) 1

Turn Type Perm Perm Perm Prot

Protected Phases 8 8 6 5 5 6

Permitted Phases 8 8 6

Actuated Green, G (s) 50.1 50.1 63.4 63.4 13.5 80.9

Effective Green, g (s) 50.1 50.1 63.4 63.4 13.5 80.9

Actuated g/C Ratio 0.36 0.36 0.45 0.45 0.10 0.58

Clearance Time (s) 4.0 4.0 5.0 5.0 4.0

Vehicle Extension (s) 3.5 3.5 2.5 2.5 2.0

Lane Grp Cap (vph) 484 498 391 1592 171 1922

v/s Ratio Prot c0.14 0.01 c0.14

v/s Ratio Perm c0.28 0.02 0.07

v/c Ratio 0.79 0.06 0.16 0.31 0.09 0.24

Uniform Delay, d1 40.2 29.5 22.6 24.3 57.6 14.5

Progression Factor 1.00 1.00 0.74 0.72 1.70 0.16

Incremental Delay, d2 8.6 0.1 0.9 0.5 0.1 0.0

Delay (s) 48.9 29.6 17.5 18.1 97.9 2.3

Level of Service D C B B F A

Approach Delay (s) 48.9 29.6 18.0 5.1

Approach LOS D C B A

Intersection Summary

HCM Average Control Delay 21.8 HCM Level of Service C

HCM Volume to Capacity ratio 0.49

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 13.0

Intersection Capacity Utilization 54.8% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 3 5 105 5 7 9 120 74 8 51 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 3 5 114 5 8 10 130 80 9 55 0

Pedestrians 2 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 131

pX, platoon unblocked 0.97 0.97 0.97 0.97 0.97 0.97

vC, conflicting volume 275 303 57 272 263 173 55 211

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 237 266 57 234 225 131 55 171

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 99 99 83 99 99 99 99

cM capacity (veh/h) 677 612 1007 685 646 889 1549 1364

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 9 127 221 64

Volume Left 0 114 10 9

Volume Right 5 8 80 0

cSH 811 692 1549 1364

Volume to Capacity 0.01 0.18 0.01 0.01

Queue Length 95th (ft) 1 17 0 0

Control Delay (s) 9.5 11.4 0.4 1.1

Lane LOS A B A A

Approach Delay (s) 9.5 11.4 0.4 1.1

Approach LOS A B

Intersection Summary

Average Delay 4.0

Intersection Capacity Utilization 32.3% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 15 3 7 21 18 18 14 91 13 28 90 49

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 16 3 8 23 20 20 15 99 14 30 98 53

Pedestrians 4 3 1

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 355 336 129 335 355 109 155 116

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 355 336 129 335 355 109 155 116

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 97 99 99 96 96 98 99 98

cM capacity (veh/h) 554 563 916 592 549 942 1420 1469

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 27 62 128 182

Volume Left 16 23 15 30

Volume Right 8 20 14 53

cSH 624 652 1420 1469

Volume to Capacity 0.04 0.09 0.01 0.02

Queue Length 95th (ft) 3 8 1 2

Control Delay (s) 11.0 11.1 1.0 1.4

Lane LOS B B A A

Approach Delay (s) 11.0 11.1 1.0 1.4

Approach LOS B B

Intersection Summary

Average Delay 3.4

Intersection Capacity Utilization 24.3% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 133 738 4 4 1026 99 4 1 1 44 1 136

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.6 4.6 4.6 4.6 5.5 5.5 5.5

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.99 0.98 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.97 0.95 1.00

Satd. Flow (prot) 1769 3536 1768 3485 1759 1770 1561

Flt Permitted 0.16 1.00 0.29 1.00 0.90 0.75 1.00

Satd. Flow (perm) 290 3536 547 3485 1632 1404 1561

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 145 802 4 4 1115 108 4 1 1 48 1 148

RTOR Reduction (vph) 0 0 0 0 8 0 0 1 0 0 99 0

Lane Group Flow (vph) 145 806 0 4 1215 0 0 5 0 48 50 0

Confl. Peds. (#/hr) 2 1 1 2 2 2

Turn Type Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 83.5 83.5 83.5 83.5 46.4 46.4 46.4

Effective Green, g (s) 83.5 83.5 83.5 83.5 46.4 46.4 46.4

Actuated g/C Ratio 0.60 0.60 0.60 0.60 0.33 0.33 0.33

Clearance Time (s) 4.6 4.6 4.6 4.6 5.5 5.5 5.5

Vehicle Extension (s) 3.5 3.5 3.5 3.5 4.0 4.0 4.0

Lane Grp Cap (vph) 173 2109 326 2079 541 465 517

v/s Ratio Prot 0.23 0.35 0.03

v/s Ratio Perm c0.50 0.01 0.00 c0.03

v/c Ratio 0.84 0.38 0.01 0.58 0.01 0.10 0.10

Uniform Delay, d1 22.8 14.8 11.5 17.5 31.4 32.4 32.3

Progression Factor 1.24 0.99 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 17.5 0.1 0.0 0.5 0.0 0.4 0.4

Delay (s) 45.7 14.7 11.5 18.0 31.4 32.8 32.7

Level of Service D B B B C C C

Approach Delay (s) 19.5 17.9 31.4 32.7

Approach LOS B B C C

Intersection Summary

HCM Average Control Delay 19.8 HCM Level of Service B

HCM Volume to Capacity ratio 0.58

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.1

Intersection Capacity Utilization 71.2% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 74 579 191 133 740 237 207 495 110 183 336 46

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.96 1.00 0.96 1.00 0.97 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 3393 1770 3392 1770 3431 1770 3467

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1770 3393 1770 3392 1770 3431 1770 3467

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 80 629 208 145 804 258 225 538 120 199 365 50

RTOR Reduction (vph) 0 46 0 0 42 0 0 28 0 0 16 0

Lane Group Flow (vph) 80 791 0 145 1020 0 225 630 0 199 399 0

Confl. Peds. (#/hr) 8 4 4 8 6 5 5 6

Turn Type Prot Prot Prot Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases

Actuated Green, G (s) 3.9 19.3 7.5 22.9 10.2 17.4 9.8 17.0

Effective Green, g (s) 3.9 19.3 7.5 22.9 10.2 17.4 9.8 17.0

Actuated g/C Ratio 0.06 0.28 0.11 0.33 0.15 0.25 0.14 0.24

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 99 935 190 1110 258 853 248 842

v/s Ratio Prot 0.05 0.23 c0.08 c0.30 c0.13 c0.18 0.11 0.12

v/s Ratio Perm

v/c Ratio 0.81 0.85 0.76 0.92 0.87 0.74 0.80 0.47

Uniform Delay, d1 32.7 23.9 30.4 22.7 29.3 24.2 29.2 22.7

Progression Factor 1.00 1.00 1.61 0.88 1.11 0.91 1.00 1.00

Incremental Delay, d2 36.6 7.2 15.3 11.0 26.0 5.7 16.9 1.9

Delay (s) 69.3 31.1 64.2 31.0 58.5 27.8 46.0 24.6

Level of Service E C E C E C D C

Approach Delay (s) 34.4 35.0 35.6 31.5

Approach LOS C C D C

Intersection Summary

HCM Average Control Delay 34.4 HCM Level of Service C

HCM Volume to Capacity ratio 0.81

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 73.1% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 0 0 801 0 0 0 0 0 659 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3

Lane Util. Factor 0.95 0.95

Frt 1.00 1.00

Flt Protected 1.00 1.00

Satd. Flow (prot) 3539 3539

Flt Permitted 1.00 1.00

Satd. Flow (perm) 3539 3539

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 0 0 0 871 0 0 0 0 0 716 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 0 0 0 871 0 0 0 0 0 716 0

Turn Type

Protected Phases 6 4

Permitted Phases

Actuated Green, G (s) 91.8 37.6

Effective Green, g (s) 91.8 37.6

Actuated g/C Ratio 0.66 0.27

Clearance Time (s) 5.3 5.3

Vehicle Extension (s) 5.0 5.0

Lane Grp Cap (vph) 2321 950

v/s Ratio Prot c0.25 c0.20

v/s Ratio Perm

v/c Ratio 0.38 0.75

Uniform Delay, d1 11.0 47.0

Progression Factor 0.68 1.00

Incremental Delay, d2 0.4 4.1

Delay (s) 7.9 51.0

Level of Service A D

Approach Delay (s) 0.0 7.9 0.0 51.0

Approach LOS A A A D

Intersection Summary

HCM Average Control Delay 27.3 HCM Level of Service C

HCM Volume to Capacity ratio 0.49

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.6

Intersection Capacity Utilization 37.1% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 0 777 0 0 655 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3

Lane Util. Factor 0.95 0.97

Frt 1.00 1.00

Flt Protected 1.00 0.95

Satd. Flow (prot) 3539 3433

Flt Permitted 1.00 0.95

Satd. Flow (perm) 3539 3433

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 845 0 0 712 0

RTOR Reduction (vph) 0 0 0 0 201 0

Lane Group Flow (vph) 0 845 0 0 511 0

Turn Type

Protected Phases 2 4

Permitted Phases

Actuated Green, G (s) 99.8 29.6

Effective Green, g (s) 99.8 29.6

Actuated g/C Ratio 0.71 0.21

Clearance Time (s) 5.3 5.3

Vehicle Extension (s) 5.0 5.0

Lane Grp Cap (vph) 2523 726

v/s Ratio Prot c0.24 c0.15

v/s Ratio Perm

v/c Ratio 0.33 0.70

Uniform Delay, d1 7.6 51.1

Progression Factor 1.57 0.06

Incremental Delay, d2 0.3 3.5

Delay (s) 12.3 6.4

Level of Service B A

Approach Delay (s) 12.3 0.0 6.4

Approach LOS B A A

Intersection Summary

HCM Average Control Delay 9.6 HCM Level of Service A

HCM Volume to Capacity ratio 0.42

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.6

Intersection Capacity Utilization 49.2% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 61 1501 72 158 1836 152 120 187 194 123 95 46

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.6 5.3 4.6 5.3 4.6 5.0 5.0 4.6 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3515 1770 3492 1770 1803 1553 1770 1863 1558

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3515 1770 3492 1770 1803 1553 1770 1863 1558

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 66 1632 78 172 1996 165 130 203 211 134 103 50

RTOR Reduction (vph) 0 3 0 0 4 0 0 0 79 0 0 42

Lane Group Flow (vph) 66 1707 0 172 2157 0 130 203 132 134 103 8

Confl. Peds. (#/hr) 2 3 3 2

Confl. Bikes (#/hr) 7 3 1

Bus Blockages (#/hr) 0 0 0 0 0 0 0 8 0 0 0 0

Turn Type Prot Prot Prot Perm Prot Perm

Protected Phases 5 2 1 6 3 8 7 4

Permitted Phases 8 4

Actuated Green, G (s) 12.4 65.8 21.5 74.9 12.0 23.8 23.8 9.4 21.2 21.2

Effective Green, g (s) 12.4 65.8 21.5 74.9 12.0 23.8 23.8 9.4 21.2 21.2

Actuated g/C Ratio 0.09 0.47 0.15 0.54 0.09 0.17 0.17 0.07 0.15 0.15

Clearance Time (s) 4.6 5.3 4.6 5.3 4.6 5.0 5.0 4.6 5.0 5.0

Vehicle Extension (s) 2.5 5.0 2.5 5.0 2.5 5.0 5.0 3.0 5.0 5.0

Lane Grp Cap (vph) 157 1652 272 1868 152 307 264 119 282 236

v/s Ratio Prot 0.04 0.49 c0.10 c0.62 0.07 c0.11 c0.08 0.06

v/s Ratio Perm 0.09 0.00

v/c Ratio 0.42 1.03 0.63 1.15 0.86 0.66 0.50 1.13 0.37 0.03

Uniform Delay, d1 60.4 37.1 55.5 32.5 63.1 54.3 52.7 65.3 53.4 50.7

Progression Factor 1.26 0.58 1.14 0.85 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.3 30.8 3.9 75.8 34.4 6.9 3.1 120.4 1.7 0.1

Delay (s) 77.2 52.3 67.0 103.6 97.5 61.2 55.8 185.7 55.0 50.8

Level of Service E D E F F E E F E D

Approach Delay (s) 53.2 100.9 67.8 115.3

Approach LOS D F E F

Intersection Summary

HCM Average Control Delay 81.0 HCM Level of Service F

HCM Volume to Capacity ratio 1.01

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 19.5

Intersection Capacity Utilization 93.7% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 0 1507 1413 0 495 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.3 5.3 5.0

Lane Util. Factor 0.95 0.95 0.97

Frt 1.00 1.00 1.00

Flt Protected 1.00 1.00 0.95

Satd. Flow (prot) 3539 3539 3433

Flt Permitted 1.00 1.00 0.95

Satd. Flow (perm) 3539 3539 3433

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 1638 1536 0 538 0

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 0 1638 1536 0 538 0

Turn Type

Protected Phases 2 6 4

Permitted Phases

Actuated Green, G (s) 102.5 102.5 27.2

Effective Green, g (s) 102.5 102.5 27.2

Actuated g/C Ratio 0.73 0.73 0.19

Clearance Time (s) 5.3 5.3 5.0

Vehicle Extension (s) 5.0 3.0 3.0

Lane Grp Cap (vph) 2591 2591 667

v/s Ratio Prot c0.46 0.43 c0.16

v/s Ratio Perm

v/c Ratio 0.63 0.59 0.81

Uniform Delay, d1 9.3 8.9 53.9

Progression Factor 0.29 1.00 1.00

Incremental Delay, d2 0.3 1.0 7.1

Delay (s) 3.1 9.9 61.0

Level of Service A A E

Approach Delay (s) 3.1 9.9 61.0

Approach LOS A A E

Intersection Summary

HCM Average Control Delay 14.3 HCM Level of Service B

HCM Volume to Capacity ratio 0.67

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.3

Intersection Capacity Utilization 64.4% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 37 39 62 1546 1231 61

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 40 42 67 1680 1338 66

Pedestrians 2

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 2315 671 1406

vC1, stage 1 conf vol 1340

vC2, stage 2 conf vol 975

vCu, unblocked vol 2315 671 1406

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s) 5.8

tF (s) 3.5 3.3 2.2

p0 queue free % 75 89 86

cM capacity (veh/h) 163 398 480

Direction, Lane # EB 1 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3

Volume Total 83 67 840 840 669 669 66

Volume Left 40 67 0 0 0 0 0

Volume Right 42 0 0 0 0 0 66

cSH 234 480 1700 1700 1700 1700 1700

Volume to Capacity 0.35 0.14 0.49 0.49 0.39 0.39 0.04

Queue Length 95th (ft) 38 12 0 0 0 0 0

Control Delay (s) 28.6 13.7 0.0 0.0 0.0 0.0 0.0

Lane LOS D B

Approach Delay (s) 28.6 0.5 0.0

Approach LOS D

Intersection Summary

Average Delay 1.0

Intersection Capacity Utilization 53.8% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 237 295 79 184 364 386 47 1191 136 231 877 171

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 11 11 11 11 11 11 13 15 11 13

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.98 1.00 1.00 0.96 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3408 1711 3421 1498 1711 3421 1566 1947 3421 1588

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3408 1711 3421 1498 1711 3421 1566 1947 3421 1588

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 258 321 86 200 396 420 51 1295 148 251 953 186

RTOR Reduction (vph) 0 18 0 0 0 161 0 0 90 0 0 64

Lane Group Flow (vph) 258 389 0 200 396 259 51 1295 58 251 953 122

Confl. Peds. (#/hr) 6 10 10 6 10 21 21 10

Turn Type Prot Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 20.0 28.5 17.0 25.5 25.5 6.9 54.5 54.5 18.0 65.6 65.6

Effective Green, g (s) 20.0 28.5 17.0 25.5 25.5 6.9 54.5 54.5 18.0 65.6 65.6

Actuated g/C Ratio 0.14 0.20 0.12 0.18 0.18 0.05 0.39 0.39 0.13 0.47 0.47

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 3.0 2.0 2.0 2.5 3.5 3.5 2.5 3.5 3.5

Lane Grp Cap (vph) 253 694 208 623 273 84 1332 610 250 1603 744

v/s Ratio Prot c0.15 c0.11 0.12 0.12 0.03 c0.38 c0.13 0.28

v/s Ratio Perm c0.17 0.04 0.08

v/c Ratio 1.02 0.56 0.96 0.64 0.95 0.61 0.97 0.09 1.00 0.59 0.16

Uniform Delay, d1 60.0 50.1 61.2 53.0 56.6 65.2 42.0 27.1 61.0 27.4 21.4

Progression Factor 0.89 0.93 1.09 0.87 0.75 1.18 0.65 0.60 1.00 1.00 1.00

Incremental Delay, d2 61.7 0.6 51.0 1.6 39.7 6.2 13.7 0.2 57.9 1.6 0.5

Delay (s) 115.0 47.3 117.6 47.4 82.0 83.5 41.0 16.4 118.9 29.0 21.9

Level of Service F D F D F F D B F C C

Approach Delay (s) 73.6 75.5 40.0 44.3

Approach LOS E E D D

Intersection Summary

HCM Average Control Delay 54.1 HCM Level of Service D

HCM Volume to Capacity ratio 1.04

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 28.0

Intersection Capacity Utilization 89.5% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL2 EBL EBT EBR WBL WBT WBR WBR2 NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 1 182 376 205 151 311 63 96 133 38 1251 108

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00

Frt 1.00 1.00 0.85 1.00 0.95 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 3185 1425 1593 3024 1593 3185 1425

Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1593 3185 1425 1593 3024 1593 3185 1425

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 1 198 409 223 164 338 68 104 145 41 1360 117

RTOR Reduction (vph) 0 0 0 179 0 17 0 0 0 0 0 63

Lane Group Flow (vph) 0 199 409 44 164 493 0 0 0 186 1360 54

Turn Type Prot Prot Perm Prot Prot Prot Perm

Protected Phases 7 7 4 3 8 5 5 2

Permitted Phases 4 2

Actuated Green, G (s) 18.0 27.5 27.5 17.0 26.5 18.6 64.5 64.5

Effective Green, g (s) 18.0 27.5 27.5 17.0 26.5 18.6 64.5 64.5

Actuated g/C Ratio 0.13 0.20 0.20 0.12 0.19 0.13 0.46 0.46

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 2.0 6.0 6.0

Lane Grp Cap (vph) 205 626 280 193 572 212 1467 657

v/s Ratio Prot c0.12 0.13 0.10 c0.16 c0.12 c0.43

v/s Ratio Perm 0.03 0.04

v/c Ratio 0.97 0.65 0.16 0.85 0.86 0.88 0.93 0.08

Uniform Delay, d1 60.7 51.9 46.6 60.2 55.0 59.6 35.5 21.2

Progression Factor 1.13 0.95 1.80 0.98 0.86 1.33 0.38 0.02

Incremental Delay, d2 53.7 2.4 0.3 27.3 12.4 16.1 5.9 0.1

Delay (s) 122.4 51.5 84.3 86.4 59.7 95.4 19.5 0.5

Level of Service F D F F E F B A

Approach Delay (s) 77.3 66.2 26.7

Approach LOS E E C

Intersection Summary

HCM Average Control Delay 47.0 HCM Level of Service D

HCM Volume to Capacity ratio 0.93

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 22.0

Intersection Capacity Utilization 88.5% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBL SBT SBR SBR2 SER2

Lane Configurations

Volume (vph) 86 873 75 18 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00

Frt 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00

Satd. Flow (prot) 1593 3185 1425

Flt Permitted 0.95 1.00 1.00

Satd. Flow (perm) 1593 3185 1425

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 93 949 82 20 0

RTOR Reduction (vph) 0 0 6 0 0

Lane Group Flow (vph) 93 949 96 0 0

Turn Type Prot Prot custom

Protected Phases 1 6 6

Permitted Phases 4

Actuated Green, G (s) 9.0 54.9 54.9

Effective Green, g (s) 9.0 54.9 54.9

Actuated g/C Ratio 0.06 0.39 0.39

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 4.0 4.0

Lane Grp Cap (vph) 102 1249 559

v/s Ratio Prot 0.06 0.30 0.07

v/s Ratio Perm

v/c Ratio 0.91 0.76 0.17

Uniform Delay, d1 65.1 36.8 27.7

Progression Factor 0.96 0.90 0.94

Incremental Delay, d2 58.7 4.2 0.6

Delay (s) 121.4 37.2 26.8

Level of Service F D C

Approach Delay (s) 43.1

Approach LOS D

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 49 191 29 303 350 233 42 1359 379 199 926 21

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 6.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 0.97 0.95 1.00 1.00 0.95 1.00 0.97 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.97 1.00 1.00 0.96 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1593 3002 3090 3079 1383 1593 3079 1375 3090 3079 1383

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1593 3002 3090 3079 1383 1593 3079 1375 3090 3079 1383

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 53 208 32 329 380 253 46 1477 412 216 1007 23

RTOR Reduction (vph) 0 9 0 0 0 86 0 0 79 0 0 11

Lane Group Flow (vph) 53 231 0 329 380 167 46 1477 333 216 1007 12

Confl. Peds. (#/hr) 14 20 20 14 10 21 21 10

Turn Type Prot Prot Perm Prot pm+ov Prot Perm

Protected Phases 7 4 3 8 5 2 3 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 7.7 24.3 15.0 31.6 31.6 6.5 69.7 84.7 9.0 72.2 72.2

Effective Green, g (s) 7.7 24.3 15.0 31.6 31.6 6.5 69.7 84.7 9.0 72.2 72.2

Actuated g/C Ratio 0.06 0.17 0.11 0.23 0.23 0.05 0.50 0.61 0.06 0.52 0.52

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 5.0 6.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.5 3.5 3.5 1.5 4.0 3.5 1.5 4.0 4.0

Lane Grp Cap (vph) 88 521 331 695 312 74 1533 832 199 1588 713

v/s Ratio Prot 0.03 0.08 c0.11 c0.12 0.03 c0.48 0.04 c0.07 0.33

v/s Ratio Perm 0.12 0.20 0.01

v/c Ratio 0.60 0.44 0.99 0.55 0.54 0.62 0.96 0.40 1.09 0.63 0.02

Uniform Delay, d1 64.7 51.8 62.5 47.9 47.7 65.5 33.9 14.4 65.5 24.4 16.6

Progression Factor 1.00 0.94 1.36 0.86 0.76 1.06 0.74 1.21 0.83 1.03 1.15

Incremental Delay, d2 11.0 0.6 46.9 1.0 1.9 7.2 11.6 0.2 77.4 1.3 0.0

Delay (s) 75.3 49.5 132.1 42.3 38.1 76.8 36.8 17.7 131.7 26.4 19.1

Level of Service E D F D D E D B F C B

Approach Delay (s) 54.2 71.9 33.6 44.5

Approach LOS D E C D

Intersection Summary

HCM Average Control Delay 46.3 HCM Level of Service D

HCM Volume to Capacity ratio 0.86

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 91.8% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 227 51 167 16 40 16 151 1826 23 8 1200 121

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 4.0 6.0 4.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 0.97 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.98 1.00 0.99 1.00 1.00 0.95 1.00 1.00 0.99

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.88 1.00 0.96 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1578 1401 1589 1538 3090 3079 1359 1593 3079 1404

Flt Permitted 0.58 1.00 0.26 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 970 1401 437 1538 3090 3079 1359 1593 3079 1404

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 247 55 182 17 43 17 164 1985 25 9 1304 132

RTOR Reduction (vph) 0 95 0 0 12 0 0 0 5 0 0 47

Lane Group Flow (vph) 247 142 0 17 48 0 164 1985 20 9 1304 85

Confl. Peds. (#/hr) 14 13 13 14 1 5 5 1

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 23.9 18.8 16.9 15.3 9.7 98.2 98.2 1.4 89.9 89.9

Effective Green, g (s) 23.9 18.8 16.9 15.3 9.7 98.2 98.2 1.4 89.9 89.9

Actuated g/C Ratio 0.17 0.13 0.12 0.11 0.07 0.70 0.70 0.01 0.64 0.64

Clearance Time (s) 4.0 6.0 4.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 2.0 3.0 2.0 2.0 3.0 3.0 2.0 3.0 3.0

Lane Grp Cap (vph) 188 188 66 168 214 2160 953 16 1977 902

v/s Ratio Prot c0.05 0.10 0.00 0.03 c0.05 c0.64 0.01 0.42

v/s Ratio Perm c0.18 0.03 0.01 0.06

v/c Ratio 1.31 0.75 0.26 0.29 0.77 0.92 0.02 0.56 0.66 0.09

Uniform Delay, d1 58.2 58.4 55.0 57.3 64.0 17.6 6.3 69.0 15.6 9.5

Progression Factor 0.89 0.80 1.00 1.00 1.25 0.54 0.30 1.20 0.19 0.01

Incremental Delay, d2 173.7 14.0 2.1 0.3 1.4 0.8 0.0 20.7 1.5 0.2

Delay (s) 225.3 60.8 57.1 57.7 81.4 10.3 1.9 103.7 4.4 0.2

Level of Service F E E E F B A F A A

Approach Delay (s) 144.8 57.6 15.5 4.6

Approach LOS F E B A

Intersection Summary

HCM Average Control Delay 27.5 HCM Level of Service C

HCM Volume to Capacity ratio 1.02

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 95.8% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 520 365 114 134 207 163 157 1346 212 128 793 17

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.97 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 0.95 1.00 1.00 0.98 1.00 1.00 0.95 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 3090 1676 1357 1593 3185 1397 1593 3185 1348 1593 3185 1381

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 3090 1676 1357 1593 3185 1397 1593 3185 1348 1593 3185 1381

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 565 397 124 146 225 177 171 1463 230 139 862 18

RTOR Reduction (vph) 0 0 92 0 0 78 0 0 94 0 0 11

Lane Group Flow (vph) 565 397 32 146 225 99 171 1463 136 139 862 7

Confl. Peds. (#/hr) 6 25 25 6 11 12 12 11

Turn Type Prot Perm Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 22.0 36.4 36.4 13.0 27.4 27.4 17.4 60.6 60.6 10.0 53.2 53.2

Effective Green, g (s) 22.0 36.4 36.4 13.0 27.4 27.4 17.4 60.6 60.6 10.0 53.2 53.2

Actuated g/C Ratio 0.16 0.26 0.26 0.09 0.20 0.20 0.12 0.43 0.43 0.07 0.38 0.38

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 3.0 3.0 2.0 3.0 3.0

Lane Grp Cap (vph) 486 436 353 148 623 273 198 1379 583 114 1210 525

v/s Ratio Prot c0.18 c0.24 0.09 0.07 0.11 c0.46 c0.09 0.27

v/s Ratio Perm 0.02 0.07 0.10 0.00

v/c Ratio 1.16 0.91 0.09 0.99 0.36 0.36 0.86 1.06 0.23 1.22 0.71 0.01

Uniform Delay, d1 59.0 50.2 39.3 63.4 48.7 48.7 60.1 39.7 25.0 65.0 36.9 27.0

Progression Factor 1.13 0.96 0.95 1.00 1.00 1.00 1.18 0.48 0.30 0.90 1.30 1.83

Incremental Delay, d2 92.5 21.3 0.0 69.2 0.1 0.3 10.4 32.8 0.3 145.0 2.8 0.0

Delay (s) 159.0 69.5 37.5 132.6 48.9 49.0 81.2 52.0 7.7 203.7 50.7 49.4

Level of Service F E D F D D F D A F D D

Approach Delay (s) 112.4 71.2 49.2 71.5

Approach LOS F E D E

Intersection Summary

HCM Average Control Delay 72.1 HCM Level of Service E

HCM Volume to Capacity ratio 1.03

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 97.1% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 181 420 80 219 548 233 65 1392 276 196 878 96

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.96 1.00 1.00 0.92 1.00 1.00 0.93

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3425 1770 3539 1512 1770 3539 1457 1770 3539 1474

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3425 1770 3539 1512 1770 3539 1457 1770 3539 1474

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 197 457 87 238 596 253 71 1513 300 213 954 104

RTOR Reduction (vph) 0 12 0 0 0 138 0 0 68 0 0 54

Lane Group Flow (vph) 197 532 0 238 596 115 71 1513 232 213 954 50

Confl. Peds. (#/hr) 24 26 26 24 29 43 43 29

Turn Type Prot Prot Perm Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 8 2 6

Actuated Green, G (s) 15.0 24.8 19.0 28.8 28.8 8.4 58.0 58.0 18.2 67.8 67.8

Effective Green, g (s) 15.0 24.8 19.0 28.8 28.8 8.4 58.0 58.0 18.2 67.8 67.8

Actuated g/C Ratio 0.11 0.18 0.14 0.21 0.21 0.06 0.41 0.41 0.13 0.48 0.48

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 4.0 2.0 2.0 2.0 6.0 6.0 5.0 6.0 6.0

Lane Grp Cap (vph) 190 607 240 728 311 106 1466 604 230 1714 714

v/s Ratio Prot 0.11 0.16 c0.13 c0.17 0.04 c0.43 c0.12 0.27

v/s Ratio Perm 0.08 0.16 0.03

v/c Ratio 1.04 0.88 0.99 0.82 0.37 0.67 1.03 0.38 0.93 0.56 0.07

Uniform Delay, d1 62.5 56.1 60.4 53.1 47.8 64.4 41.0 28.6 60.2 25.5 19.3

Progression Factor 1.03 1.01 1.00 1.00 1.00 1.25 0.67 0.35 1.05 0.54 0.45

Incremental Delay, d2 72.4 12.5 55.6 6.8 0.3 6.2 25.7 0.9 34.6 1.0 0.1

Delay (s) 136.9 69.1 116.0 59.9 48.1 86.9 53.2 11.0 97.8 14.8 8.8

Level of Service F E F E D F D B F B A

Approach Delay (s) 87.1 69.4 47.7 28.2

Approach LOS F E D C

Intersection Summary

HCM Average Control Delay 53.3 HCM Level of Service D

HCM Volume to Capacity ratio 0.98

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 96.8% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 152 303 77 174 450 141 93 1384 147 130 850 113

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Frpb, ped/bikes 1.00 0.99 1.00 0.97 1.00 1.00 0.93 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.96 1.00 1.00 0.85 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1770 3392 1770 3317 1770 3539 1479 1770 3438

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1770 3392 1770 3317 1770 3539 1479 1770 3438

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 165 329 84 189 489 153 101 1504 160 141 924 123

RTOR Reduction (vph) 0 16 0 0 22 0 0 0 67 0 7 0

Lane Group Flow (vph) 165 397 0 189 620 0 101 1504 93 141 1040 0

Confl. Peds. (#/hr) 41 17 17 41 32 21 21 32

Turn Type Prot Prot Prot Perm Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 2

Actuated Green, G (s) 15.4 25.3 17.8 27.7 12.5 68.1 68.1 12.8 68.4

Effective Green, g (s) 15.4 25.3 17.8 27.7 12.5 68.1 68.1 12.8 68.4

Actuated g/C Ratio 0.11 0.18 0.13 0.20 0.09 0.49 0.49 0.09 0.49

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 195 613 225 656 158 1721 719 162 1680

v/s Ratio Prot 0.09 0.12 c0.11 c0.19 0.06 c0.42 c0.08 0.30

v/s Ratio Perm 0.06

v/c Ratio 0.85 0.65 0.84 0.95 0.64 0.87 0.13 0.87 0.62

Uniform Delay, d1 61.1 53.2 59.7 55.4 61.6 32.1 19.7 62.8 26.2

Progression Factor 1.00 1.00 1.06 0.84 1.00 1.00 1.00 1.27 0.50

Incremental Delay, d2 27.1 2.4 14.7 15.4 8.2 6.5 0.4 29.6 1.3

Delay (s) 88.3 55.6 78.1 61.9 69.8 38.6 20.1 109.1 14.5

Level of Service F E E E E D C F B

Approach Delay (s) 64.9 65.6 38.7 25.7

Approach LOS E E D C

Intersection Summary

HCM Average Control Delay 43.8 HCM Level of Service D

HCM Volume to Capacity ratio 0.87

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 85.0% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

47: N 175th St & I-5 SB Off-Ramp 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 50 Synchro 7 -  Report

David Evans and Associates, Inc. Page 49

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 872 305 106 979 0 0 0 0 210 0 414

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 11 11 12 12 12 12 12 11 12

Total Lost time (s) 5.0 5.0 4.6 5.0 5.0 5.0

Lane Util. Factor 0.91 1.00 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 0.97 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 4916 1541 1711 3421 1711 1583

Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 4916 1541 1711 3421 1711 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 948 332 115 1064 0 0 0 0 228 0 450

RTOR Reduction (vph) 0 0 218 0 0 0 0 0 0 0 0 366

Lane Group Flow (vph) 0 948 114 115 1064 0 0 0 0 0 228 84

Confl. Peds. (#/hr) 3 3

Turn Type Perm Prot Perm Perm

Protected Phases 2 1 6 4

Permitted Phases 2 4 4

Actuated Green, G (s) 48.1 48.1 17.2 33.0 26.1 26.1

Effective Green, g (s) 48.1 48.1 17.2 33.0 26.1 26.1

Actuated g/C Ratio 0.34 0.34 0.12 0.24 0.19 0.19

Clearance Time (s) 5.0 5.0 4.6 5.0 5.0 5.0

Vehicle Extension (s) 4.0 4.0 4.5 4.0 5.0 5.0

Lane Grp Cap (vph) 1689 529 210 806 319 295

v/s Ratio Prot c0.19 0.07 c0.31

v/s Ratio Perm 0.07 0.13 0.05

v/c Ratio 0.56 0.22 0.55 1.32 0.71 0.28

Uniform Delay, d1 37.4 32.6 57.7 53.5 53.5 48.9

Progression Factor 0.85 3.34 0.86 0.88 1.00 1.00

Incremental Delay, d2 1.1 0.8 1.9 148.0 9.1 1.1

Delay (s) 33.1 109.6 51.5 195.0 62.6 50.0

Level of Service C F D F E D

Approach Delay (s) 52.9 181.0 0.0 54.3

Approach LOS D F A D

Intersection Summary

HCM Average Control Delay 101.3 HCM Level of Service F

HCM Volume to Capacity ratio 0.90

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 49.0

Intersection Capacity Utilization 91.5% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

48: N 130th St & 5th Ave NE 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 50 Synchro 7 -  Report

David Evans and Associates, Inc. Page 50

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 21 497 97 0 719 103 609 230 369 93 68 11

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 0.95 0.95 1.00 0.91 0.91 0.91 0.91

Frpb, ped/bikes 1.00 1.00 0.98 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.98 1.00 0.85 1.00 0.93 1.00 0.99

Flt Protected 1.00 1.00 1.00 0.95 0.99 0.95 0.98

Satd. Flow (prot) 3442 3539 1559 1610 3096 1610 3285

Flt Permitted 0.82 1.00 1.00 0.95 0.99 0.95 0.98

Satd. Flow (perm) 2821 3539 1559 1610 3096 1610 3285

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 23 540 105 0 782 112 662 250 401 101 74 12

RTOR Reduction (vph) 0 22 0 0 0 71 0 215 0 0 9 0

Lane Group Flow (vph) 0 646 0 0 782 41 450 648 0 62 116 0

Confl. Peds. (#/hr) 2 2 2 2 2 1 1 2

Confl. Bikes (#/hr) 1

Turn Type Perm Perm Split Split

Protected Phases 4 8 2 2 6 6

Permitted Phases 4 8

Actuated Green, G (s) 18.5 18.5 18.5 23.5 23.5 16.0 16.0

Effective Green, g (s) 18.5 18.5 18.5 23.5 23.5 16.0 16.0

Actuated g/C Ratio 0.26 0.26 0.26 0.34 0.34 0.23 0.23

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 746 935 412 541 1039 368 751

v/s Ratio Prot 0.22 c0.28 0.21 c0.04 0.04

v/s Ratio Perm c0.23 0.03

v/c Ratio 0.87 0.84 0.10 0.83 0.62 0.17 0.15

Uniform Delay, d1 24.6 24.3 19.5 21.4 19.5 21.7 21.6

Progression Factor 0.82 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 8.9 6.6 0.1 13.9 2.8 1.0 0.4

Delay (s) 29.0 30.9 19.6 35.3 22.4 22.7 22.0

Level of Service C C B D C C C

Approach Delay (s) 29.0 29.5 26.8 22.2

Approach LOS C C C C

Intersection Summary

HCM Average Control Delay 27.8 HCM Level of Service C

HCM Volume to Capacity ratio 0.66

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 79.8% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

49: NW 200th St & 8th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 50 Synchro 7 -  Report

David Evans and Associates, Inc. Page 51

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 17 0 41 1 3 7 80 459 6 3 235 24

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 18 0 45 1 3 8 87 499 7 3 255 26

Pedestrians 4

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 960 954 272 1000 964 502 282 505

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 960 954 272 1000 964 502 282 505

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 92 100 94 99 99 99 93 100

cM capacity (veh/h) 218 240 764 197 237 569 1281 1059

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 63 12 592 285

Volume Left 18 1 87 3

Volume Right 45 8 7 26

cSH 441 366 1281 1059

Volume to Capacity 0.14 0.03 0.07 0.00

Queue Length 95th (ft) 12 3 5 0

Control Delay (s) 14.5 15.2 1.8 0.1

Lane LOS B C A A

Approach Delay (s) 14.5 15.2 1.8 0.1

Approach LOS B C

Intersection Summary

Average Delay 2.3

Intersection Capacity Utilization 61.7% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

50: NW 200th St & 3rd Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 50 Synchro 7 -  Report

David Evans and Associates, Inc. Page 52

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 1 3 4 81 14 29 3 212 78 8 116 3

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 3 4 88 15 32 3 230 85 9 126 3

Pedestrians 3 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 466 467 131 433 426 275 129 315

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 466 467 131 433 426 275 129 315

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 99 100 83 97 96 100 99

cM capacity (veh/h) 471 489 917 522 516 763 1456 1245

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 9 135 318 138

Volume Left 1 88 3 9

Volume Right 4 32 85 3

cSH 634 563 1456 1245

Volume to Capacity 0.01 0.24 0.00 0.01

Queue Length 95th (ft) 1 23 0 1

Control Delay (s) 10.8 13.4 0.1 0.6

Lane LOS B B A A

Approach Delay (s) 10.8 13.4 0.1 0.6

Approach LOS B B

Intersection Summary

Average Delay 3.3

Intersection Capacity Utilization 37.1% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

51: NW 200th St & Fremont Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 50 Synchro 7 -  Report

David Evans and Associates, Inc. Page 53

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 8 96 24 35 97 62 44 360 67 13 134 12

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 9 104 26 38 105 67 48 391 73 14 146 13

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 139 211 512 173

Volume Left (vph) 9 38 48 14

Volume Right (vph) 26 67 73 13

Hadj (s) -0.07 -0.12 -0.03 0.01

Departure Headway (s) 6.2 6.0 5.3 5.8

Degree Utilization, x 0.24 0.35 0.75 0.28

Capacity (veh/h) 510 539 662 545

Control Delay (s) 11.1 12.1 22.2 11.1

Approach Delay (s) 11.1 12.1 22.2 11.1

Approach LOS B B C B

Intersection Summary

Delay 16.8

HCM Level of Service C

Intersection Capacity Utilization 58.8% ICU Level of Service B

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

52: N 200th St & SR 99 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 50 Synchro 7 -  Report

David Evans and Associates, Inc. Page 54

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 92 126 26 159 143 131 34 1332 175 83 971 45

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 1.00 0.96 1.00 1.00 0.91

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.93 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1766 1742 1757 1655 1770 3421 1525 1770 3421 1448

Flt Permitted 0.24 1.00 0.42 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 439 1742 770 1655 1770 3421 1525 1770 3421 1448

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 100 137 28 173 155 142 37 1448 190 90 1055 49

RTOR Reduction (vph) 0 6 0 0 24 0 0 0 88 0 0 21

Lane Group Flow (vph) 100 159 0 173 273 0 37 1448 102 90 1055 28

Confl. Peds. (#/hr) 14 20 19 6 19 6 6 19

Turn Type pm+pt pm+pt Prot Perm Prot Perm

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 30.9 24.0 37.1 27.1 5.4 75.4 75.4 10.6 80.6 80.6

Effective Green, g (s) 30.9 24.0 37.1 27.1 5.4 75.4 75.4 10.6 80.6 80.6

Actuated g/C Ratio 0.22 0.17 0.27 0.19 0.04 0.54 0.54 0.08 0.58 0.58

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 3.5 3.0 3.5 2.0 4.0 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 162 299 275 320 68 1842 821 134 1970 834

v/s Ratio Prot 0.03 0.09 c0.05 c0.16 0.02 c0.42 c0.05 0.31

v/s Ratio Perm 0.11 0.12 0.07 0.02

v/c Ratio 0.62 0.53 0.63 0.85 0.54 0.79 0.12 0.67 0.54 0.03

Uniform Delay, d1 45.9 52.9 43.3 54.5 66.1 25.8 16.0 63.0 18.2 12.9

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99 0.67 0.50

Incremental Delay, d2 4.8 2.1 4.5 19.6 4.7 3.5 0.3 10.5 0.8 0.1

Delay (s) 50.7 54.9 47.8 74.1 70.8 29.3 16.3 72.8 12.9 6.4

Level of Service D D D E E C B E B A

Approach Delay (s) 53.3 64.4 28.8 17.2

Approach LOS D E C B

Intersection Summary

HCM Average Control Delay 31.4 HCM Level of Service C

HCM Volume to Capacity ratio 0.80

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 82.6% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

53: NW 195th St & 8th Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 50 Synchro 7 -  Report

David Evans and Associates, Inc. Page 55

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 2 1 0 56 3 58 1 475 51 17 237 1

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 1 0 61 3 63 1 516 55 18 258 1

Pedestrians 4 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 908 873 258 846 846 550 259 576

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 908 873 258 846 846 550 259 576

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 99 100 100 78 99 88 100 98

cM capacity (veh/h) 220 282 780 276 292 532 1306 994

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 3 127 573 277

Volume Left 2 61 1 18

Volume Right 0 63 55 1

cSH 237 363 1306 994

Volume to Capacity 0.01 0.35 0.00 0.02

Queue Length 95th (ft) 1 38 0 1

Control Delay (s) 20.4 20.2 0.0 0.8

Lane LOS C C A A

Approach Delay (s) 20.4 20.2 0.0 0.8

Approach LOS C C

Intersection Summary

Average Delay 2.9

Intersection Capacity Utilization 42.8% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

54: NW 195th St & 3rd Ave NW 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 50 Synchro 7 -  Report

David Evans and Associates, Inc. Page 56

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 23 40 11 40 69 38 15 233 24 9 157 36

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 25 43 12 43 75 41 16 253 26 10 171 39

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 80 160 296 220

Volume Left (vph) 25 43 16 10

Volume Right (vph) 12 41 26 39

Hadj (s) 0.01 -0.07 -0.01 -0.06

Departure Headway (s) 5.5 5.3 4.9 4.9

Degree Utilization, x 0.12 0.23 0.40 0.30

Capacity (veh/h) 583 621 707 688

Control Delay (s) 9.2 9.8 11.1 10.0

Approach Delay (s) 9.2 9.8 11.1 10.0

Approach LOS A A B A

Intersection Summary

Delay 10.3

HCM Level of Service B

Intersection Capacity Utilization 36.4% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

55: NW 195th St & Fremont Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 50 Synchro 7 -  Report

David Evans and Associates, Inc. Page 57

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 67 37 74 12 77 46 91 356 16 13 147 40

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 73 40 80 13 84 50 99 387 17 14 160 43

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 193 147 503 217

Volume Left (vph) 73 13 99 14

Volume Right (vph) 80 50 17 43

Hadj (s) -0.14 -0.15 0.05 -0.07

Departure Headway (s) 6.1 6.2 5.4 5.7

Degree Utilization, x 0.33 0.25 0.76 0.35

Capacity (veh/h) 510 507 644 560

Control Delay (s) 12.0 11.3 23.1 11.8

Approach Delay (s) 12.0 11.3 23.1 11.8

Approach LOS B B C B

Intersection Summary

Delay 17.1

HCM Level of Service C

Intersection Capacity Utilization 68.0% ICU Level of Service C

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

56: N 192nd St & SR 99 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 50 Synchro 7 -  Report

David Evans and Associates, Inc. Page 58

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 47 25 7 32 26 39 12 1507 27 32 990 18

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 12 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 1.00 0.94 1.00 1.00 0.92

Flpb, ped/bikes 0.99 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.91 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1754 1729 1749 1673 1770 3421 1494 1770 3421 1461

Flt Permitted 0.69 1.00 0.73 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1268 1729 1352 1673 1770 3421 1494 1770 3421 1461

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 51 27 8 35 28 42 13 1638 29 35 1076 20

RTOR Reduction (vph) 0 7 0 0 39 0 0 0 3 0 0 3

Lane Group Flow (vph) 51 28 0 35 31 0 13 1638 26 35 1076 17

Confl. Peds. (#/hr) 7 8 8 7 15 9 9 15

Turn Type Perm Perm Prot Perm Prot Perm

Protected Phases 4 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 8.9 8.9 8.9 8.9 2.4 110.7 110.7 5.4 113.7 113.7

Effective Green, g (s) 8.9 8.9 8.9 8.9 2.4 110.7 110.7 5.4 113.7 113.7

Actuated g/C Ratio 0.06 0.06 0.06 0.06 0.02 0.79 0.79 0.04 0.81 0.81

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 4.0 4.0 2.0 4.0 4.0

Lane Grp Cap (vph) 81 110 86 106 30 2705 1181 68 2778 1187

v/s Ratio Prot 0.02 0.02 0.01 c0.48 c0.02 c0.31

v/s Ratio Perm c0.04 0.03 0.02 0.01

v/c Ratio 0.63 0.25 0.41 0.29 0.43 0.61 0.02 0.51 0.39 0.01

Uniform Delay, d1 63.9 62.4 63.0 62.5 68.1 5.9 3.1 66.0 3.6 2.5

Progression Factor 1.00 1.00 1.00 1.00 1.06 0.15 0.03 1.00 1.00 1.00

Incremental Delay, d2 10.5 0.4 1.1 0.6 1.4 0.4 0.0 2.7 0.4 0.0

Delay (s) 74.5 62.8 64.2 63.1 73.7 1.3 0.1 68.7 4.0 2.5

Level of Service E E E E E A A E A A

Approach Delay (s) 69.7 63.4 1.8 6.0

Approach LOS E E A A

Intersection Summary

HCM Average Control Delay 7.5 HCM Level of Service A

HCM Volume to Capacity ratio 0.63

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 62.4% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

57: N 185th St & Meridian Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 50 Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 83 412 83 73 358 114 155 423 111 116 188 61

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 10 10 11 10 10 11 12 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 0.99 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.96 1.00 0.97 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1711 1652 1711 1651 1700 1787 1711 1767

Flt Permitted 0.25 1.00 0.23 1.00 0.44 1.00 0.09 1.00

Satd. Flow (perm) 454 1652 412 1651 781 1787 155 1767

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 90 448 90 79 389 124 168 460 121 126 204 66

RTOR Reduction (vph) 0 5 0 0 8 0 0 7 0 0 9 0

Lane Group Flow (vph) 90 533 0 79 505 0 168 574 0 126 261 0

Confl. Peds. (#/hr) 10 8 8 10 8 7 7 8

Confl. Bikes (#/hr) 2 2 5

Bus Blockages (#/hr) 0 4 0 0 0 0 0 0 0 0 0 0

Turn Type pm+pt pm+pt pm+pt pm+pt

Protected Phases 5 2 1 6 7 4 3 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 63.6 58.6 63.6 58.6 57.5 47.7 55.3 46.6

Effective Green, g (s) 63.6 58.6 63.6 58.6 57.5 47.7 55.3 46.6

Actuated g/C Ratio 0.45 0.42 0.45 0.42 0.41 0.34 0.39 0.33

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 251 691 234 691 385 609 158 588

v/s Ratio Prot c0.01 c0.32 0.01 0.31 0.03 c0.32 c0.05 0.15

v/s Ratio Perm 0.15 0.14 0.15 0.27

v/c Ratio 0.36 0.77 0.34 0.73 0.44 0.94 0.80 0.44

Uniform Delay, d1 25.0 34.9 25.3 34.1 27.6 44.8 33.7 36.6

Progression Factor 0.74 0.67 1.00 1.00 0.84 0.93 1.00 1.00

Incremental Delay, d2 0.3 8.0 0.3 6.7 0.1 14.0 22.3 0.2

Delay (s) 18.8 31.4 25.6 40.8 23.4 55.8 56.0 36.8

Level of Service B C C D C E E D

Approach Delay (s) 29.6 38.8 48.6 42.9

Approach LOS C D D D

Intersection Summary

HCM Average Control Delay 40.1 HCM Level of Service D

HCM Volume to Capacity ratio 0.79

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 83.3% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 0 0 0 113 1 117 0 335 229 59 231 0

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 0 0 123 1 127 0 364 249 64 251 0

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 0 251 613 315

Volume Left (vph) 0 123 0 64

Volume Right (vph) 0 127 249 0

Hadj (s) 0.00 -0.17 -0.21 0.07

Departure Headway (s) 7.0 6.0 5.0 5.6

Degree Utilization, x 0.00 0.42 0.85 0.49

Capacity (veh/h) 454 557 707 607

Control Delay (s) 10.0 13.3 29.7 14.1

Approach Delay (s) 0.0 13.3 29.7 14.1

Approach LOS A B D B

Intersection Summary

Delay 22.0

HCM Level of Service C

Intersection Capacity Utilization 70.8% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 47 32 0 3 28 62 1 3 4 69 12 19

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 51 35 0 3 30 67 1 3 4 75 13 21

Pedestrians 1 4 3 1

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 0 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1279

pX, platoon unblocked

vC, conflicting volume 99 38 239 245 42 219 212 66

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 99 38 239 245 42 219 212 66

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 97 100 100 99 100 89 98 98

cM capacity (veh/h) 1493 1569 667 631 1023 707 659 996

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 86 101 9 109

Volume Left 51 3 1 75

Volume Right 0 67 4 21

cSH 1493 1569 787 741

Volume to Capacity 0.03 0.00 0.01 0.15

Queue Length 95th (ft) 3 0 1 13

Control Delay (s) 4.6 0.3 9.6 10.7

Lane LOS A A A B

Approach Delay (s) 4.6 0.3 9.6 10.7

Approach LOS A B

Intersection Summary

Average Delay 5.5

Intersection Capacity Utilization 30.2% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBU NBL NBT NBR SBU SBL

Lane Configurations

Volume (vph) 24 5 60 25 15 20 26 36 1877 39 2 9

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 12 12 12 12 12

Total Lost time (s) 4.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 0.98 1.00 0.99 1.00 1.00 0.94 1.00

Flpb, ped/bikes 0.99 1.00 0.99 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.86 1.00 0.91 1.00 1.00 0.85 1.00

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95

Satd. Flow (prot) 1583 1364 1581 1462 1593 3185 1335 1593

Flt Permitted 0.73 1.00 0.68 1.00 0.95 1.00 1.00 0.95

Satd. Flow (perm) 1220 1364 1128 1462 1593 3185 1335 1593

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 26 5 65 27 16 22 28 39 2040 42 2 10

RTOR Reduction (vph) 0 62 0 0 21 0 0 0 0 7 0 0

Lane Group Flow (vph) 26 8 0 27 17 0 0 67 2040 35 0 12

Confl. Peds. (#/hr) 6 8 8 6 12 10 10

Turn Type pm+pt pm+pt Prot Prot Perm Prot Prot

Protected Phases 7 4 3 8 5 5 2 1 1

Permitted Phases 4 8 2

Actuated Green, G (s) 8.3 5.9 8.3 5.9 8.5 110.3 110.3 2.4

Effective Green, g (s) 8.3 5.9 8.3 5.9 8.5 110.3 110.3 2.4

Actuated g/C Ratio 0.06 0.04 0.06 0.04 0.06 0.79 0.79 0.02

Clearance Time (s) 4.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 2.0 3.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 79 57 75 62 97 2509 1052 27

v/s Ratio Prot 0.01 0.01 c0.01 0.01 c0.04 c0.64 0.01

v/s Ratio Perm 0.01 c0.02 0.03

v/c Ratio 0.33 0.14 0.36 0.27 0.69 0.81 0.03 0.44

Uniform Delay, d1 63.0 64.6 63.0 65.0 64.5 8.8 3.2 68.1

Progression Factor 1.00 1.00 1.00 1.00 0.99 0.70 1.20 1.39

Incremental Delay, d2 2.4 0.4 2.9 0.9 6.5 1.2 0.0 3.1

Delay (s) 65.4 65.0 66.0 65.8 70.2 7.3 3.9 97.9

Level of Service E E E E E A A F

Approach Delay (s) 65.1 65.9 9.2

Approach LOS E E A

Intersection Summary

HCM Average Control Delay 11.4 HCM Level of Service B

HCM Volume to Capacity ratio 0.79

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 77.7% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
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Movement SBT SBR

Lane Configurations

Volume (vph) 1305 21

Ideal Flow (vphpl) 1900 1900

Lane Width 12 12

Total Lost time (s) 5.0 5.0

Lane Util. Factor 0.95 1.00

Frpb, ped/bikes 1.00 0.93

Flpb, ped/bikes 1.00 1.00

Frt 1.00 0.85

Flt Protected 1.00 1.00

Satd. Flow (prot) 3185 1318

Flt Permitted 1.00 1.00

Satd. Flow (perm) 3185 1318

Peak-hour factor, PHF 0.92 0.92

Adj. Flow (vph) 1418 23

RTOR Reduction (vph) 0 6

Lane Group Flow (vph) 1418 17

Confl. Peds. (#/hr) 12

Turn Type Perm

Protected Phases 6

Permitted Phases 6

Actuated Green, G (s) 104.2 104.2

Effective Green, g (s) 104.2 104.2

Actuated g/C Ratio 0.74 0.74

Clearance Time (s) 5.0 5.0

Vehicle Extension (s) 2.0 2.0

Lane Grp Cap (vph) 2371 981

v/s Ratio Prot 0.45

v/s Ratio Perm 0.01

v/c Ratio 0.60 0.02

Uniform Delay, d1 8.2 4.6

Progression Factor 0.85 0.30

Incremental Delay, d2 0.8 0.0

Delay (s) 7.9 1.4

Level of Service A A

Approach Delay (s) 8.5

Approach LOS A

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 40 575 21 28 501 15 80 76 64 57 26 67

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 10 11 11 12 10 10 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.98

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 1.00 1.00 0.93 1.00 0.89

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1761 3371 1697 3404 1652 1603 1770 1636

Flt Permitted 0.44 1.00 0.41 1.00 0.69 1.00 0.63 1.00

Satd. Flow (perm) 819 3371 725 3404 1203 1603 1169 1636

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 43 625 23 30 545 16 87 83 70 62 28 73

RTOR Reduction (vph) 0 2 0 0 1 0 0 59 0 0 62 0

Lane Group Flow (vph) 43 646 0 30 560 0 87 94 0 62 39 0

Confl. Peds. (#/hr) 5 9 9 5 9 9

Bus Blockages (#/hr) 0 4 0 0 0 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 6 4 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 49.4 49.4 49.4 49.4 10.6 10.6 10.6 10.6

Effective Green, g (s) 49.4 49.4 49.4 49.4 10.6 10.6 10.6 10.6

Actuated g/C Ratio 0.71 0.71 0.71 0.71 0.15 0.15 0.15 0.15

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 578 2379 512 2402 182 243 177 248

v/s Ratio Prot c0.19 0.16 0.06 0.02

v/s Ratio Perm 0.05 0.04 c0.07 0.05

v/c Ratio 0.07 0.27 0.06 0.23 0.48 0.39 0.35 0.16

Uniform Delay, d1 3.2 3.7 3.2 3.6 27.2 26.8 26.6 25.8

Progression Factor 1.26 1.27 0.73 0.85 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.2 0.3 0.2 0.2 2.0 1.0 1.2 0.3

Delay (s) 4.3 5.0 2.5 3.3 29.1 27.8 27.8 26.1

Level of Service A A A A C C C C

Approach Delay (s) 5.0 3.2 28.3 26.8

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 9.8 HCM Level of Service A

HCM Volume to Capacity ratio 0.31

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 51.7% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 11 368 15 58 415 14 82 6 100 22 0 19

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 1.00 0.97 0.99

Flpb, ped/bikes 0.97 1.00 1.00 0.99 1.00 0.99 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85 0.94

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.96 1.00 0.97

Satd. Flow (prot) 1723 1801 1531 1756 1788 1703 1541 1676

Flt Permitted 0.48 1.00 1.00 0.52 1.00 0.71 1.00 0.78

Satd. Flow (perm) 873 1801 1531 967 1788 1263 1541 1348

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 12 400 16 63 451 15 89 7 109 24 0 21

RTOR Reduction (vph) 0 0 4 0 1 0 0 0 96 0 18 0

Lane Group Flow (vph) 12 400 12 63 465 0 0 96 13 0 27 0

Confl. Peds. (#/hr) 24 6 6 24 9 3 3 9

Turn Type Perm Perm Perm Perm Perm Perm

Protected Phases 2 6 4 8

Permitted Phases 2 2 6 4 4 8

Actuated Green, G (s) 51.4 51.4 51.4 51.4 51.4 8.6 8.6 8.6

Effective Green, g (s) 51.4 51.4 51.4 51.4 51.4 8.6 8.6 8.6

Actuated g/C Ratio 0.73 0.73 0.73 0.73 0.73 0.12 0.12 0.12

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 641 1322 1124 710 1313 155 189 166

v/s Ratio Prot 0.22 c0.26

v/s Ratio Perm 0.01 0.01 0.07 c0.08 0.01 0.02

v/c Ratio 0.02 0.30 0.01 0.09 0.35 0.62 0.07 0.16

Uniform Delay, d1 2.5 3.2 2.5 2.6 3.3 29.1 27.2 27.5

Progression Factor 0.15 0.37 0.01 0.82 0.88 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.5 0.0 0.2 0.6 5.1 0.1 0.2

Delay (s) 0.4 1.7 0.0 2.4 3.5 34.2 27.2 27.6

Level of Service A A A A A C C C

Approach Delay (s) 1.6 3.4 30.5 27.6

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 8.3 HCM Level of Service A

HCM Volume to Capacity ratio 0.39

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 49.9% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

63: N 175th St & Midvale Ave N 3/29/2016

Point Wells 5:00 pm 3/19/2030 Alt 50 Synchro 7 -  Report

David Evans and Associates, Inc. Page 66

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 64 714 32 23 813 87 46 35 31 77 12 84

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 11 12 12 11 12 12 11 12 12 11 12

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.5 4.5

Lane Util. Factor 1.00 0.95 1.00 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 0.97 1.00 0.92

Flpb, ped/bikes 1.00 1.00 0.99 1.00 0.94 1.00 0.96 1.00

Frt 1.00 0.99 1.00 0.99 1.00 0.93 1.00 0.87

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1588 3043 1578 4322 1494 1467 1530 1301

Flt Permitted 0.27 1.00 0.33 1.00 0.55 1.00 0.70 1.00

Satd. Flow (perm) 443 3043 554 4322 862 1467 1129 1301

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 70 776 35 25 884 95 50 38 34 84 13 91

RTOR Reduction (vph) 0 1 0 0 5 0 0 29 0 0 81 0

Lane Group Flow (vph) 70 810 0 25 974 0 50 43 0 84 23 0

Confl. Peds. (#/hr) 14 23 23 14 49 24 24 49

Turn Type pm+pt pm+pt Perm Perm

Protected Phases 5 2 1 6 4 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 111.7 106.1 107.9 104.2 15.2 15.2 15.7 15.7

Effective Green, g (s) 111.7 106.1 107.9 104.2 15.2 15.2 15.7 15.7

Actuated g/C Ratio 0.80 0.76 0.77 0.74 0.11 0.11 0.11 0.11

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.5 4.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 399 2306 454 3217 94 159 127 146

v/s Ratio Prot c0.01 c0.27 0.00 0.23 0.03 0.02

v/s Ratio Perm 0.13 0.04 0.06 c0.07

v/c Ratio 0.18 0.35 0.06 0.30 0.53 0.27 0.66 0.16

Uniform Delay, d1 3.1 5.6 3.8 5.9 59.0 57.3 59.6 56.2

Progression Factor 1.68 1.92 0.81 0.44 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.2 0.4 0.0 0.2 5.7 0.9 12.2 0.5

Delay (s) 5.4 11.1 3.1 2.8 64.7 58.3 71.8 56.7

Level of Service A B A A E E E E

Approach Delay (s) 10.7 2.8 60.9 63.4

Approach LOS B A E E

Intersection Summary

HCM Average Control Delay 14.4 HCM Level of Service B

HCM Volume to Capacity ratio 0.37

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 9.5

Intersection Capacity Utilization 59.7% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 0 0 0 21 32 0

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 0 0 23 35 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 58 35 35

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 58 35 35

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 100 100

cM capacity (veh/h) 950 1038 1577

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 0 23 35

Volume Left 0 0 0

Volume Right 0 0 0

cSH 1700 1700 1700

Volume to Capacity 0.00 0.01 0.02

Queue Length 95th (ft) 0 0 0

Control Delay (s) 0.0 0.0 0.0

Lane LOS A

Approach Delay (s) 0.0 0.0 0.0

Approach LOS A

Intersection Summary

Average Delay 0.0

Intersection Capacity Utilization 6.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 255 0 7 130 0 0 0 44 17 1 1

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 277 0 8 141 0 0 0 48 18 1 1

Pedestrians 4 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 141 279 437 436 283 486 436 141

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 141 279 437 436 283 486 436 141

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 99 100 100 94 96 100 100

cM capacity (veh/h) 1442 1281 524 510 752 456 510 907

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total 277 8 141 48 21

Volume Left 0 8 0 0 18

Volume Right 0 0 0 48 1

cSH 1700 1281 1700 752 471

Volume to Capacity 0.16 0.01 0.08 0.06 0.04

Queue Length 95th (ft) 0 0 0 5 3

Control Delay (s) 0.0 7.8 0.0 10.1 13.0

Lane LOS A B B

Approach Delay (s) 0.0 0.4 10.1 13.0

Approach LOS B B

Intersection Summary

Average Delay 1.6

Intersection Capacity Utilization 27.8% ICU Level of Service A

Analysis Period (min) 15
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4: NW 196th St NW & 20th Ave NW 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 2 - 3-Lane RBR Synchro 7 -  Report

David Evans and Associates, Inc. Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 5 347 0 21 145 58 3 9 66 239 3 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 0.95 1.00

Flpb, ped/bikes 0.99 1.00 0.99 1.00 1.00 0.97

Frt 1.00 1.00 1.00 0.96 0.89 1.00

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95

Satd. Flow (prot) 1748 1863 1760 1764 1568 1717

Flt Permitted 0.59 1.00 0.43 1.00 0.99 0.67

Satd. Flow (perm) 1093 1863 790 1764 1559 1203

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 5 377 0 23 158 63 3 10 72 260 3 1

RTOR Reduction (vph) 0 0 0 0 22 0 0 40 0 0 0 0

Lane Group Flow (vph) 5 377 0 23 199 0 0 45 0 0 264 0

Confl. Peds. (#/hr) 8 5 5 8 12 18 18 12

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 28.0 28.0 28.0 28.0 29.0 29.0

Effective Green, g (s) 28.0 28.0 28.0 28.0 29.0 29.0

Actuated g/C Ratio 0.43 0.43 0.43 0.43 0.45 0.45

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 471 803 340 760 696 537

v/s Ratio Prot c0.20 0.11

v/s Ratio Perm 0.00 0.03 0.03 c0.22

v/c Ratio 0.01 0.47 0.07 0.26 0.06 0.49

Uniform Delay, d1 10.6 13.2 10.8 11.9 10.3 12.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 2.0 0.4 0.8 0.2 3.2

Delay (s) 10.6 15.2 11.2 12.7 10.4 16.0

Level of Service B B B B B B

Approach Delay (s) 15.1 12.6 10.4 16.0

Approach LOS B B B B

Intersection Summary

HCM Average Control Delay 14.3 HCM Level of Service B

HCM Volume to Capacity ratio 0.48

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 45.1% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

5: NW 195th St & 15th Ave NW 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 2 - 3-Lane RBR Synchro 7 -  Report

David Evans and Associates, Inc. Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 12 640 0 0 246 24 0 0 0 68 0 30

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.99 0.96

Flt Protected 0.95 1.00 1.00 0.97

Satd. Flow (prot) 1768 1863 1837 1726

Flt Permitted 0.58 1.00 1.00 0.97

Satd. Flow (perm) 1081 1863 1837 1726

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 13 696 0 0 267 26 0 0 0 74 0 33

RTOR Reduction (vph) 0 0 0 0 6 0 0 0 0 0 29 0

Lane Group Flow (vph) 13 696 0 0 287 0 0 0 0 0 78 0

Confl. Peds. (#/hr) 1 1

Turn Type Perm Perm

Protected Phases 2 2 4

Permitted Phases 2 4

Actuated Green, G (s) 20.3 20.3 20.3 3.9

Effective Green, g (s) 20.3 20.3 20.3 3.9

Actuated g/C Ratio 0.63 0.63 0.63 0.12

Clearance Time (s) 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 682 1175 1158 209

v/s Ratio Prot c0.37 0.16

v/s Ratio Perm 0.01 0.05

v/c Ratio 0.02 0.59 0.25 0.37

Uniform Delay, d1 2.2 3.5 2.6 13.0

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.8 0.1 1.1

Delay (s) 2.2 4.3 2.7 14.1

Level of Service A A A B

Approach Delay (s) 4.3 2.7 0.0 14.1

Approach LOS A A A B

Intersection Summary

HCM Average Control Delay 4.8 HCM Level of Service A

HCM Volume to Capacity ratio 0.56

Actuated Cycle Length (s) 32.2 Sum of lost time (s) 8.0

Intersection Capacity Utilization 46.0% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

6: N Richmond Beach Rd & 15th Drwy 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 2 - 3-Lane RBR Synchro 7 -  Report

David Evans and Associates, Inc. Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 2 671 28 22 242 2 30 1 32 1 1 3

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.98

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 1.00 0.93 0.92

Flt Protected 0.95 1.00 0.95 1.00 0.98 0.99

Satd. Flow (prot) 1753 1850 1768 1860 1690 1669

Flt Permitted 0.60 1.00 0.26 1.00 0.86 0.95

Satd. Flow (perm) 1099 1850 477 1860 1482 1593

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 2 729 30 24 263 2 33 1 35 1 1 3

RTOR Reduction (vph) 0 2 0 0 0 0 0 28 0 0 2 0

Lane Group Flow (vph) 2 757 0 24 265 0 0 41 0 0 3 0

Confl. Peds. (#/hr) 12 3 3 12 5 5

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 21.4 21.4 21.4 21.4 6.9 6.9

Effective Green, g (s) 21.4 21.4 21.4 21.4 6.9 6.9

Actuated g/C Ratio 0.59 0.59 0.59 0.59 0.19 0.19

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 648 1091 281 1097 282 303

v/s Ratio Prot c0.41 0.14

v/s Ratio Perm 0.00 0.05 c0.03 0.00

v/c Ratio 0.00 0.69 0.09 0.24 0.14 0.01

Uniform Delay, d1 3.1 5.2 3.2 3.6 12.2 11.9

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 1.9 0.1 0.1 0.2 0.0

Delay (s) 3.1 7.1 3.4 3.7 12.5 11.9

Level of Service A A A A B B

Approach Delay (s) 7.1 3.7 12.5 11.9

Approach LOS A A B B

Intersection Summary

HCM Average Control Delay 6.6 HCM Level of Service A

HCM Volume to Capacity ratio 0.56

Actuated Cycle Length (s) 36.3 Sum of lost time (s) 8.0

Intersection Capacity Utilization 51.3% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

7: NW 190th St & N Richmond Beach Rd 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 2 - 3-Lane RBR Synchro 7 -  Report

David Evans and Associates, Inc. Page 5

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 0 36 278 2 0 724

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 39 302 2 0 787

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1289

pX, platoon unblocked

vC, conflicting volume 1091 304 305

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1091 304 305

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 95 100

cM capacity (veh/h) 238 735 1254

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 39 304 787

Volume Left 0 0 0

Volume Right 39 2 0

cSH 735 1700 1700

Volume to Capacity 0.05 0.18 0.46

Queue Length 95th (ft) 4 0 0

Control Delay (s) 10.2 0.0 0.0

Lane LOS B

Approach Delay (s) 10.2 0.0 0.0

Approach LOS B

Intersection Summary

Average Delay 0.4

Intersection Capacity Utilization 41.4% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

8: N Richmond Beach Rd & 8th Ave NW 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 2 - 3-Lane RBR Synchro 7 -  Report

David Evans and Associates, Inc. Page 6

Movement EBL EBT EBR EBR2 WBL2 WBL WBT WBR NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 86 560 43 2 20 13 231 48 2 22 63 22

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 12 12 12 11 11 10 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.96

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1711 1863 1541 1711 1711 1531 1711 1719

Flt Permitted 0.60 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1087 1863 1541 1711 1711 1531 1711 1719

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 93 609 47 2 22 14 251 52 2 24 68 24

RTOR Reduction (vph) 0 0 0 0 0 0 0 31 0 0 19 0

Lane Group Flow (vph) 93 609 49 0 0 36 251 21 0 26 73 0

Confl. Peds. (#/hr) 2 2 3

Confl. Bikes (#/hr) 1 1

Bus Blockages (#/hr) 0 0 0 0 0 0 4 0 0 0 0 0

Turn Type Perm Perm Prot Prot Perm Split Split

Protected Phases 2 1 1 6 4 4 4

Permitted Phases 2 2 6

Actuated Green, G (s) 23.8 23.8 23.8 3.2 32.0 32.0 7.3 7.3

Effective Green, g (s) 23.8 23.8 23.8 3.2 32.0 32.0 7.3 7.3

Actuated g/C Ratio 0.30 0.30 0.30 0.04 0.40 0.40 0.09 0.09

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.5 2.5 2.0 2.0 2.0 2.5 2.5

Lane Grp Cap (vph) 323 554 458 68 684 612 156 157

v/s Ratio Prot c0.33 0.02 c0.15 0.02 c0.04

v/s Ratio Perm 0.09 0.03 0.01

v/c Ratio 0.29 1.10 0.11 0.53 0.37 0.03 0.17 0.46

Uniform Delay, d1 21.6 28.1 20.4 37.7 16.9 14.6 33.5 34.5

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 2.2 68.2 0.5 3.4 1.5 0.1 0.4 1.6

Delay (s) 23.8 96.3 20.9 41.1 18.4 14.7 33.9 36.1

Level of Service C F C D B B C D

Approach Delay (s) 82.4 20.2 35.6

Approach LOS F C D

Intersection Summary

HCM Average Control Delay 53.6 HCM Level of Service D

HCM Volume to Capacity ratio 0.76

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 25.0

Intersection Capacity Utilization 73.0% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

8: N Richmond Beach Rd & 8th Ave NW 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 2 - 3-Lane RBR Synchro 7 -  Report

David Evans and Associates, Inc. Page 7

Movement SBL SBT SBR SBR2 NEL NER NER2

Lane Configurations

Volume (vph) 138 126 9 20 23 26 2

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 12 12 12

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.96

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 0.97 0.93

Flt Protected 0.95 1.00 0.98

Satd. Flow (prot) 1711 1728 1624

Flt Permitted 0.95 1.00 0.98

Satd. Flow (perm) 1711 1728 1624

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 150 137 10 22 25 28 2

RTOR Reduction (vph) 0 6 0 0 0 0 0

Lane Group Flow (vph) 150 163 0 0 55 0 0

Confl. Peds. (#/hr) 3 3 2

Confl. Bikes (#/hr) 1 1

Bus Blockages (#/hr) 0 2 0 0 0 0 0

Turn Type Split

Protected Phases 7 7 3

Permitted Phases

Actuated Green, G (s) 16.7 16.7 4.0

Effective Green, g (s) 16.7 16.7 4.0

Actuated g/C Ratio 0.21 0.21 0.05

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0

Lane Grp Cap (vph) 357 361 81

v/s Ratio Prot 0.09 c0.09 c0.03

v/s Ratio Perm

v/c Ratio 0.42 0.45 0.68

Uniform Delay, d1 27.5 27.7 37.4

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 0.3 0.3 16.3

Delay (s) 27.7 28.0 53.7

Level of Service C C D

Approach Delay (s) 27.9 53.7

Approach LOS C D

Intersection Summary



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 19 759 3 10 313 38 9 22 17 96 14 48

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 11 11 10 10 11 10 10 10

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 0.99 1.00

Frt 1.00 1.00 1.00 0.98 1.00 0.94 1.00 0.88

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1706 1771 1706 1739 1630 1609 1642 1493

Flt Permitted 0.53 1.00 0.26 1.00 0.71 1.00 0.73 1.00

Satd. Flow (perm) 957 1771 472 1739 1224 1609 1261 1493

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 21 825 3 11 340 41 10 24 18 104 15 52

RTOR Reduction (vph) 0 0 0 0 5 0 0 15 0 0 0 0

Lane Group Flow (vph) 21 828 0 11 376 0 10 27 0 104 67 0

Confl. Peds. (#/hr) 2 7 7 2 7 3 3 7

Confl. Bikes (#/hr) 1 1 1

Bus Blockages (#/hr) 0 4 0 0 4 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 45.4 45.4 45.4 45.4 9.6 9.6 9.6 9.6

Effective Green, g (s) 45.4 45.4 45.4 45.4 9.6 9.6 9.6 9.6

Actuated g/C Ratio 0.70 0.70 0.70 0.70 0.15 0.15 0.15 0.15

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 668 1237 330 1215 181 238 186 221

v/s Ratio Prot c0.47 0.22 0.02 0.04

v/s Ratio Perm 0.02 0.02 0.01 c0.08

v/c Ratio 0.03 0.67 0.03 0.31 0.06 0.11 0.56 0.30

Uniform Delay, d1 3.0 5.5 3.0 3.8 23.8 24.0 25.7 24.7

Progression Factor 1.00 1.00 1.10 1.13 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 2.9 0.2 0.6 0.1 0.2 3.6 0.8

Delay (s) 3.1 8.4 3.5 4.9 23.9 24.2 29.4 25.5

Level of Service A A A A C C C C

Approach Delay (s) 8.3 4.9 24.2 27.8

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 10.2 HCM Level of Service B

HCM Volume to Capacity ratio 0.65

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 60.7% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 667 222 42 277 81 78

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 11 11 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frpb, ped/bikes 0.99 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.97 1.00 1.00 0.93

Flt Protected 1.00 0.95 1.00 0.98

Satd. Flow (prot) 1727 1770 1801 1674

Flt Permitted 1.00 0.95 1.00 0.98

Satd. Flow (perm) 1727 1770 1801 1674

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 725 241 46 301 88 85

RTOR Reduction (vph) 8 0 0 0 28 0

Lane Group Flow (vph) 958 0 46 301 145 0

Confl. Peds. (#/hr) 2 2

Confl. Bikes (#/hr) 2 2

Turn Type Prot

Protected Phases 2 1 6 4

Permitted Phases

Actuated Green, G (s) 93.9 6.1 105.0 15.0

Effective Green, g (s) 93.9 6.1 105.0 15.0

Actuated g/C Ratio 0.72 0.05 0.81 0.12

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1247 83 1455 193

v/s Ratio Prot c0.55 c0.03 0.17 c0.09

v/s Ratio Perm

v/c Ratio 0.77 0.55 0.21 0.75

Uniform Delay, d1 11.3 60.6 2.9 55.7

Progression Factor 0.75 1.00 1.00 1.00

Incremental Delay, d2 3.8 4.5 0.3 13.0

Delay (s) 12.3 65.1 3.2 68.7

Level of Service B E A E

Approach Delay (s) 12.3 11.4 68.7

Approach LOS B B E

Intersection Summary

HCM Average Control Delay 18.6 HCM Level of Service B

HCM Volume to Capacity ratio 0.75

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 66.3% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 326 0 7 213 0 0 0 44 17 1 3

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 354 0 8 232 0 0 0 48 18 1 3

Pedestrians 4 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 232 356 607 603 360 653 603 232

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 232 356 607 603 360 653 603 232

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 99 100 100 93 95 100 100

cM capacity (veh/h) 1336 1200 403 410 681 350 410 808

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total 354 8 232 48 23

Volume Left 0 8 0 0 18

Volume Right 0 0 0 48 3

cSH 1700 1200 1700 681 384

Volume to Capacity 0.21 0.01 0.14 0.07 0.06

Queue Length 95th (ft) 0 0 0 6 5

Control Delay (s) 0.0 8.0 0.0 10.7 15.0

Lane LOS A B B

Approach Delay (s) 0.0 0.3 10.7 15.0

Approach LOS B B

Intersection Summary

Average Delay 1.4

Intersection Capacity Utilization 31.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 6 420 1 22 224 59 5 9 67 242 3 3

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 0.95 1.00

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 0.97

Frt 1.00 1.00 1.00 0.97 0.89 1.00

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95

Satd. Flow (prot) 1752 1862 1762 1791 1572 1716

Flt Permitted 0.52 1.00 0.38 1.00 0.99 0.72

Satd. Flow (perm) 955 1862 699 1791 1553 1289

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 7 457 1 24 243 64 5 10 73 263 3 3

RTOR Reduction (vph) 0 0 0 0 15 0 0 44 0 0 1 0

Lane Group Flow (vph) 7 458 0 24 292 0 0 44 0 0 268 0

Confl. Peds. (#/hr) 8 5 5 8 12 18 18 12

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 31.0 31.0 31.0 31.0 26.0 26.0

Effective Green, g (s) 31.0 31.0 31.0 31.0 26.0 26.0

Actuated g/C Ratio 0.48 0.48 0.48 0.48 0.40 0.40

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 455 888 333 854 621 516

v/s Ratio Prot c0.25 0.16

v/s Ratio Perm 0.01 0.03 0.03 c0.21

v/c Ratio 0.02 0.52 0.07 0.34 0.07 0.52

Uniform Delay, d1 9.0 11.8 9.2 10.6 12.0 14.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 2.1 0.4 1.1 0.2 3.7

Delay (s) 9.0 13.9 9.6 11.7 12.3 18.5

Level of Service A B A B B B

Approach Delay (s) 13.9 11.6 12.3 18.5

Approach LOS B B B B

Intersection Summary

HCM Average Control Delay 14.2 HCM Level of Service B

HCM Volume to Capacity ratio 0.52

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 49.3% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 15 714 0 0 317 25 0 0 0 69 0 42

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.99 0.95

Flt Protected 0.95 1.00 1.00 0.97

Satd. Flow (prot) 1768 1863 1842 1714

Flt Permitted 0.54 1.00 1.00 0.97

Satd. Flow (perm) 1006 1863 1842 1714

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 16 776 0 0 345 27 0 0 0 75 0 46

RTOR Reduction (vph) 0 0 0 0 4 0 0 0 0 0 40 0

Lane Group Flow (vph) 16 776 0 0 368 0 0 0 0 0 81 0

Confl. Peds. (#/hr) 1 1

Turn Type Perm Perm

Protected Phases 2 2 4

Permitted Phases 2 4

Actuated Green, G (s) 24.1 24.1 24.1 4.2

Effective Green, g (s) 24.1 24.1 24.1 4.2

Actuated g/C Ratio 0.66 0.66 0.66 0.12

Clearance Time (s) 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 668 1237 1223 198

v/s Ratio Prot c0.42 0.20

v/s Ratio Perm 0.02 0.05

v/c Ratio 0.02 0.63 0.30 0.41

Uniform Delay, d1 2.1 3.5 2.6 14.9

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 1.0 0.1 1.4

Delay (s) 2.1 4.5 2.7 16.3

Level of Service A A A B

Approach Delay (s) 4.5 2.7 0.0 16.3

Approach LOS A A A B

Intersection Summary

HCM Average Control Delay 5.1 HCM Level of Service A

HCM Volume to Capacity ratio 0.60

Actuated Cycle Length (s) 36.3 Sum of lost time (s) 8.0

Intersection Capacity Utilization 50.6% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 2 741 33 23 300 2 43 1 33 1 1 3

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.98

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 1.00 0.94 0.92

Flt Protected 0.95 1.00 0.95 1.00 0.97 0.99

Satd. Flow (prot) 1753 1849 1768 1861 1701 1668

Flt Permitted 0.56 1.00 0.21 1.00 0.83 0.95

Satd. Flow (perm) 1038 1849 398 1861 1450 1595

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 2 805 36 25 326 2 47 1 36 1 1 3

RTOR Reduction (vph) 0 3 0 0 0 0 0 29 0 0 2 0

Lane Group Flow (vph) 2 838 0 25 328 0 0 55 0 0 3 0

Confl. Peds. (#/hr) 12 3 3 12 5 5

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 24.7 24.7 24.7 24.7 7.5 7.5

Effective Green, g (s) 24.7 24.7 24.7 24.7 7.5 7.5

Actuated g/C Ratio 0.61 0.61 0.61 0.61 0.19 0.19

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 638 1136 245 1143 271 298

v/s Ratio Prot c0.45 0.18

v/s Ratio Perm 0.00 0.06 c0.04 0.00

v/c Ratio 0.00 0.74 0.10 0.29 0.20 0.01

Uniform Delay, d1 3.0 5.5 3.2 3.6 13.8 13.3

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 2.5 0.2 0.1 0.4 0.0

Delay (s) 3.0 8.0 3.4 3.8 14.2 13.3

Level of Service A A A A B B

Approach Delay (s) 8.0 3.7 14.2 13.3

Approach LOS A A B B

Intersection Summary

HCM Average Control Delay 7.3 HCM Level of Service A

HCM Volume to Capacity ratio 0.61

Actuated Cycle Length (s) 40.2 Sum of lost time (s) 8.0

Intersection Capacity Utilization 58.1% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 0 36 336 2 0 794

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 39 365 2 0 863

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1289

pX, platoon unblocked 0.96 0.96 0.96

vC, conflicting volume 1230 367 368

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1218 314 316

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 94 100

cM capacity (veh/h) 190 693 1188

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 39 367 863

Volume Left 0 0 0

Volume Right 39 2 0

cSH 693 1700 1700

Volume to Capacity 0.06 0.22 0.51

Queue Length 95th (ft) 4 0 0

Control Delay (s) 10.5 0.0 0.0

Lane LOS B

Approach Delay (s) 10.5 0.0 0.0

Approach LOS B

Intersection Summary

Average Delay 0.3

Intersection Capacity Utilization 45.1% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR EBR2 WBL2 WBL WBT WBR NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 97 619 44 2 21 13 286 48 2 25 64 23

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 12 12 12 11 11 10 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.96

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1711 1863 1541 1711 1711 1531 1711 1718

Flt Permitted 0.57 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1029 1863 1541 1711 1711 1531 1711 1718

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 105 673 48 2 23 14 311 52 2 27 70 25

RTOR Reduction (vph) 0 0 0 0 0 0 0 31 0 0 19 0

Lane Group Flow (vph) 105 673 50 0 0 37 311 21 0 29 76 0

Confl. Peds. (#/hr) 2 2 3

Confl. Bikes (#/hr) 1 1

Bus Blockages (#/hr) 0 0 0 0 0 0 4 0 0 0 0 0

Turn Type Perm Perm Prot Prot Perm Split Split

Protected Phases 2 1 1 6 4 4 4

Permitted Phases 2 2 6

Actuated Green, G (s) 23.6 23.6 23.6 3.1 31.7 31.7 7.5 7.5

Effective Green, g (s) 23.6 23.6 23.6 3.1 31.7 31.7 7.5 7.5

Actuated g/C Ratio 0.30 0.30 0.30 0.04 0.40 0.40 0.09 0.09

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.5 2.5 2.0 2.0 2.0 2.5 2.5

Lane Grp Cap (vph) 304 550 455 66 678 607 160 161

v/s Ratio Prot c0.36 0.02 c0.18 0.02 c0.04

v/s Ratio Perm 0.10 0.03 0.01

v/c Ratio 0.35 1.22 0.11 0.56 0.46 0.03 0.18 0.47

Uniform Delay, d1 22.1 28.2 20.5 37.8 17.8 14.8 33.4 34.4

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 3.1 116.2 0.5 6.3 2.2 0.1 0.4 1.6

Delay (s) 25.2 144.4 21.0 44.1 20.0 14.9 33.8 36.0

Level of Service C F C D C B C D

Approach Delay (s) 121.8 21.6 35.5

Approach LOS F C D

Intersection Summary

HCM Average Control Delay 72.8 HCM Level of Service E

HCM Volume to Capacity ratio 0.83

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 25.0

Intersection Capacity Utilization 76.4% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
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Movement SBL SBT SBR SBR2 NEL NER NER2

Lane Configurations

Volume (vph) 140 127 9 22 24 27 2

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 12 12 12

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.96

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 0.97 0.93

Flt Protected 0.95 1.00 0.98

Satd. Flow (prot) 1711 1725 1624

Flt Permitted 0.95 1.00 0.98

Satd. Flow (perm) 1711 1725 1624

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 152 138 10 24 26 29 2

RTOR Reduction (vph) 0 6 0 0 0 0 0

Lane Group Flow (vph) 152 166 0 0 57 0 0

Confl. Peds. (#/hr) 3 3 2

Confl. Bikes (#/hr) 1 1

Bus Blockages (#/hr) 0 2 0 0 0 0 0

Turn Type Split

Protected Phases 7 7 3

Permitted Phases

Actuated Green, G (s) 16.8 16.8 4.0

Effective Green, g (s) 16.8 16.8 4.0

Actuated g/C Ratio 0.21 0.21 0.05

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0

Lane Grp Cap (vph) 359 362 81

v/s Ratio Prot 0.09 c0.10 c0.04

v/s Ratio Perm

v/c Ratio 0.42 0.46 0.70

Uniform Delay, d1 27.4 27.6 37.4

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 0.3 0.3 20.2

Delay (s) 27.7 28.0 57.6

Level of Service C C E

Approach Delay (s) 27.8 57.6

Approach LOS C E

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 20 819 3 10 346 38 9 23 17 98 14 71

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 11 11 10 10 11 10 10 10

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 0.99 1.00

Frt 1.00 1.00 1.00 0.99 1.00 0.94 1.00 0.87

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1707 1771 1707 1741 1631 1612 1642 1474

Flt Permitted 0.51 1.00 0.23 1.00 0.70 1.00 0.73 1.00

Satd. Flow (perm) 912 1771 408 1741 1197 1612 1260 1474

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 22 890 3 11 376 41 10 25 18 107 15 77

RTOR Reduction (vph) 0 0 0 0 5 0 0 15 0 0 0 0

Lane Group Flow (vph) 22 893 0 11 412 0 10 28 0 107 92 0

Confl. Peds. (#/hr) 2 7 7 2 7 3 3 7

Confl. Bikes (#/hr) 1 1 1

Bus Blockages (#/hr) 0 4 0 0 4 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 45.3 45.3 45.3 45.3 9.7 9.7 9.7 9.7

Effective Green, g (s) 45.3 45.3 45.3 45.3 9.7 9.7 9.7 9.7

Actuated g/C Ratio 0.70 0.70 0.70 0.70 0.15 0.15 0.15 0.15

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 636 1234 284 1213 179 241 188 220

v/s Ratio Prot c0.50 0.24 0.02 0.06

v/s Ratio Perm 0.02 0.03 0.01 c0.08

v/c Ratio 0.03 0.72 0.04 0.34 0.06 0.11 0.57 0.42

Uniform Delay, d1 3.1 6.0 3.1 3.9 23.7 23.9 25.7 25.1

Progression Factor 1.00 1.00 1.11 1.26 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 3.7 0.2 0.7 0.1 0.2 3.9 1.3

Delay (s) 3.2 9.7 3.7 5.7 23.9 24.1 29.6 26.4

Level of Service A A A A C C C C

Approach Delay (s) 9.6 5.6 24.1 28.1

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 11.3 HCM Level of Service B

HCM Volume to Capacity ratio 0.70

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 64.0% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 723 227 42 306 86 79

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 11 11 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frpb, ped/bikes 0.99 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.97 1.00 1.00 0.94

Flt Protected 1.00 0.95 1.00 0.97

Satd. Flow (prot) 1730 1770 1801 1676

Flt Permitted 1.00 0.95 1.00 0.97

Satd. Flow (perm) 1730 1770 1801 1676

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 786 247 46 333 93 86

RTOR Reduction (vph) 8 0 0 0 26 0

Lane Group Flow (vph) 1025 0 46 333 153 0

Confl. Peds. (#/hr) 2 2

Confl. Bikes (#/hr) 2 2

Turn Type Prot

Protected Phases 2 1 6 4

Permitted Phases

Actuated Green, G (s) 94.0 5.5 104.5 15.5

Effective Green, g (s) 94.0 5.5 104.5 15.5

Actuated g/C Ratio 0.72 0.04 0.80 0.12

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1251 75 1448 200

v/s Ratio Prot c0.59 c0.03 0.18 c0.09

v/s Ratio Perm

v/c Ratio 0.82 0.61 0.23 0.76

Uniform Delay, d1 12.2 61.2 3.1 55.5

Progression Factor 0.80 1.00 1.00 1.00

Incremental Delay, d2 4.8 10.0 0.4 14.3

Delay (s) 14.6 71.2 3.4 69.8

Level of Service B E A E

Approach Delay (s) 14.6 11.7 69.8

Approach LOS B B E

Intersection Summary

HCM Average Control Delay 20.1 HCM Level of Service C

HCM Volume to Capacity ratio 0.80

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 69.9% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 520 0 7 302 0 0 0 45 18 1 3

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 565 0 8 328 0 0 0 49 20 1 3

Pedestrians 4 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 328 567 914 911 571 962 911 328

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 328 567 914 911 571 962 911 328

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 99 100 100 91 91 100 100

cM capacity (veh/h) 1231 1003 250 272 518 211 272 713

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total 565 8 328 49 24

Volume Left 0 8 0 0 20

Volume Right 0 0 0 49 3

cSH 1700 1003 1700 518 236

Volume to Capacity 0.33 0.01 0.19 0.09 0.10

Queue Length 95th (ft) 0 1 0 8 8

Control Delay (s) 0.0 8.6 0.0 12.7 21.9

Lane LOS A B C

Approach Delay (s) 0.0 0.2 12.7 21.9

Approach LOS B C

Intersection Summary

Average Delay 1.2

Intersection Capacity Utilization 41.9% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 6 614 1 22 313 59 5 9 68 244 3 3

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 0.95 1.00

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 0.97

Frt 1.00 1.00 1.00 0.98 0.89 1.00

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95

Satd. Flow (prot) 1755 1862 1765 1808 1571 1717

Flt Permitted 0.45 1.00 0.25 1.00 0.98 0.73

Satd. Flow (perm) 839 1862 465 1808 1551 1321

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 7 667 1 24 340 64 5 10 74 265 3 3

RTOR Reduction (vph) 0 0 0 0 11 0 0 49 0 0 1 0

Lane Group Flow (vph) 7 668 0 24 393 0 0 40 0 0 270 0

Confl. Peds. (#/hr) 8 5 5 8 12 18 18 12

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 35.0 35.0 35.0 35.0 22.0 22.0

Effective Green, g (s) 35.0 35.0 35.0 35.0 22.0 22.0

Actuated g/C Ratio 0.54 0.54 0.54 0.54 0.34 0.34

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 452 1003 250 974 525 447

v/s Ratio Prot c0.36 0.22

v/s Ratio Perm 0.01 0.05 0.03 c0.20

v/c Ratio 0.02 0.67 0.10 0.40 0.08 0.60

Uniform Delay, d1 7.0 10.8 7.3 8.8 14.6 17.9

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 3.5 0.8 1.2 0.3 6.0

Delay (s) 7.0 14.3 8.1 10.1 14.9 23.8

Level of Service A B A B B C

Approach Delay (s) 14.2 10.0 14.9 23.8

Approach LOS B A B C

Intersection Summary

HCM Average Control Delay 14.8 HCM Level of Service B

HCM Volume to Capacity ratio 0.64

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 59.6% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

5: NW 195th St & 15th Ave NW 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 6 - 3-Lane RBR Synchro 7 -  Report

David Evans and Associates, Inc. Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 16 911 0 0 404 25 0 0 0 70 0 45

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.99 0.95

Flt Protected 0.95 1.00 1.00 0.97

Satd. Flow (prot) 1768 1863 1846 1712

Flt Permitted 0.48 1.00 1.00 0.97

Satd. Flow (perm) 895 1863 1846 1712

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 17 990 0 0 439 27 0 0 0 76 0 49

RTOR Reduction (vph) 0 0 0 0 3 0 0 0 0 0 41 0

Lane Group Flow (vph) 17 990 0 0 463 0 0 0 0 0 84 0

Confl. Peds. (#/hr) 1 1

Turn Type Perm Perm

Protected Phases 2 2 4

Permitted Phases 2 4

Actuated Green, G (s) 31.7 31.7 31.7 6.1

Effective Green, g (s) 31.7 31.7 31.7 6.1

Actuated g/C Ratio 0.69 0.69 0.69 0.13

Clearance Time (s) 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 619 1289 1278 228

v/s Ratio Prot c0.53 0.25

v/s Ratio Perm 0.02 0.05

v/c Ratio 0.03 0.77 0.36 0.37

Uniform Delay, d1 2.2 4.6 2.9 18.1

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 2.8 0.2 1.0

Delay (s) 2.2 7.4 3.1 19.1

Level of Service A A A B

Approach Delay (s) 7.4 3.1 0.0 19.1

Approach LOS A A A B

Intersection Summary

HCM Average Control Delay 7.0 HCM Level of Service A

HCM Volume to Capacity ratio 0.70

Actuated Cycle Length (s) 45.8 Sum of lost time (s) 8.0

Intersection Capacity Utilization 61.2% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

6: N Richmond Beach Rd & 15th Drwy 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 6 - 3-Lane RBR Synchro 7 -  Report

David Evans and Associates, Inc. Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 2 937 34 23 383 2 47 1 33 1 1 3

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.98

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 1.00 0.94 0.92

Flt Protected 0.95 1.00 0.95 1.00 0.97 0.99

Satd. Flow (prot) 1751 1851 1770 1861 1703 1667

Flt Permitted 0.51 1.00 0.14 1.00 0.82 0.95

Satd. Flow (perm) 934 1851 254 1861 1434 1593

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 2 1018 37 25 416 2 51 1 36 1 1 3

RTOR Reduction (vph) 0 2 0 0 0 0 0 31 0 0 3 0

Lane Group Flow (vph) 2 1053 0 25 418 0 0 57 0 0 2 0

Confl. Peds. (#/hr) 12 3 3 12 5 5

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 34.9 34.9 34.9 34.9 7.7 7.7

Effective Green, g (s) 34.9 34.9 34.9 34.9 7.7 7.7

Actuated g/C Ratio 0.69 0.69 0.69 0.69 0.15 0.15

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 644 1277 175 1284 218 242

v/s Ratio Prot c0.57 0.22

v/s Ratio Perm 0.00 0.10 c0.04 0.00

v/c Ratio 0.00 0.82 0.14 0.33 0.26 0.01

Uniform Delay, d1 2.4 5.7 2.7 3.1 18.9 18.2

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 4.5 0.4 0.1 0.6 0.0

Delay (s) 2.4 10.1 3.1 3.3 19.6 18.2

Level of Service A B A A B B

Approach Delay (s) 10.1 3.3 19.6 18.2

Approach LOS B A B B

Intersection Summary

HCM Average Control Delay 8.8 HCM Level of Service A

HCM Volume to Capacity ratio 0.72

Actuated Cycle Length (s) 50.6 Sum of lost time (s) 8.0

Intersection Capacity Utilization 69.3% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

7: NW 190th St & N Richmond Beach Rd 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 6 - 3-Lane RBR Synchro 7 -  Report
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 0 36 419 2 0 991

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 39 455 2 0 1077

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1289

pX, platoon unblocked 0.87 0.87 0.87

vC, conflicting volume 1535 458 459

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1540 305 307

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 94 100

cM capacity (veh/h) 111 640 1093

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 39 458 1077

Volume Left 0 0 0

Volume Right 39 2 0

cSH 640 1700 1700

Volume to Capacity 0.06 0.27 0.63

Queue Length 95th (ft) 5 0 0

Control Delay (s) 11.0 0.0 0.0

Lane LOS B

Approach Delay (s) 11.0 0.0 0.0

Approach LOS B

Intersection Summary

Average Delay 0.3

Intersection Capacity Utilization 55.5% ICU Level of Service B

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis
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David Evans and Associates, Inc. Page 6

Movement EBL EBT EBR EBR2 WBL2 WBL WBT WBR NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 97 813 46 2 21 14 367 49 2 27 64 23

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 12 12 12 11 11 10 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.96

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1711 1863 1541 1711 1711 1531 1711 1718

Flt Permitted 0.51 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (perm) 920 1863 1541 1711 1711 1531 1711 1718

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 105 884 50 2 23 15 399 53 2 29 70 25

RTOR Reduction (vph) 0 0 0 0 0 0 0 32 0 0 19 0

Lane Group Flow (vph) 105 884 52 0 0 38 399 21 0 31 76 0

Confl. Peds. (#/hr) 2 2 3

Confl. Bikes (#/hr) 1 1

Bus Blockages (#/hr) 0 0 0 0 0 0 4 0 0 0 0 0

Turn Type Perm Perm Prot Prot Perm Split Split

Protected Phases 2 1 1 6 4 4 4

Permitted Phases 2 2 6

Actuated Green, G (s) 23.4 23.4 23.4 3.1 31.5 31.5 7.5 7.5

Effective Green, g (s) 23.4 23.4 23.4 3.1 31.5 31.5 7.5 7.5

Actuated g/C Ratio 0.29 0.29 0.29 0.04 0.39 0.39 0.09 0.09

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.5 2.5 2.0 2.0 2.0 2.5 2.5

Lane Grp Cap (vph) 269 545 451 66 674 603 160 161

v/s Ratio Prot c0.47 0.02 c0.23 0.02 c0.04

v/s Ratio Perm 0.11 0.03 0.01

v/c Ratio 0.39 1.62 0.12 0.58 0.59 0.03 0.19 0.47

Uniform Delay, d1 22.6 28.3 20.7 37.8 19.2 14.9 33.5 34.4

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 4.2 288.3 0.5 7.3 3.8 0.1 0.4 1.6

Delay (s) 26.8 316.6 21.2 45.1 23.0 15.0 33.9 36.0

Level of Service C F C D C B C D

Approach Delay (s) 272.6 23.8 35.5

Approach LOS F C D

Intersection Summary

HCM Average Control Delay 153.0 HCM Level of Service F

HCM Volume to Capacity ratio 1.01

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 25.0

Intersection Capacity Utilization 86.6% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

8: N Richmond Beach Rd & 8th Ave NW 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 6 - 3-Lane RBR Synchro 7 -  Report
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Movement SBL SBT SBR SBR2 NEL NER NER2

Lane Configurations

Volume (vph) 141 129 9 21 24 27 2

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 12 12 12

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.96

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 0.97 0.93

Flt Protected 0.95 1.00 0.98

Satd. Flow (prot) 1711 1727 1624

Flt Permitted 0.95 1.00 0.98

Satd. Flow (perm) 1711 1727 1624

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 153 140 10 23 26 29 2

RTOR Reduction (vph) 0 6 0 0 0 0 0

Lane Group Flow (vph) 153 167 0 0 57 0 0

Confl. Peds. (#/hr) 3 3 2

Confl. Bikes (#/hr) 1 1

Bus Blockages (#/hr) 0 2 0 0 0 0 0

Turn Type Split

Protected Phases 7 7 3

Permitted Phases

Actuated Green, G (s) 17.0 17.0 4.0

Effective Green, g (s) 17.0 17.0 4.0

Actuated g/C Ratio 0.21 0.21 0.05

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0

Lane Grp Cap (vph) 364 367 81

v/s Ratio Prot 0.09 c0.10 c0.04

v/s Ratio Perm

v/c Ratio 0.42 0.46 0.70

Uniform Delay, d1 27.2 27.5 37.4

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 0.3 0.3 20.2

Delay (s) 27.5 27.8 57.6

Level of Service C C E

Approach Delay (s) 27.7 57.6

Approach LOS C E

Intersection Summary



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 22 1016 3 10 412 38 9 23 18 99 15 88

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 11 11 10 10 11 10 10 10

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 0.99 1.00

Frt 1.00 1.00 1.00 0.99 1.00 0.93 1.00 0.87

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1707 1771 1711 1746 1632 1604 1642 1468

Flt Permitted 0.46 1.00 0.11 1.00 0.68 1.00 0.73 1.00

Satd. Flow (perm) 826 1771 204 1746 1176 1604 1258 1468

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 24 1104 3 11 448 41 10 25 20 108 16 96

RTOR Reduction (vph) 0 0 0 0 4 0 0 17 0 0 0 0

Lane Group Flow (vph) 24 1107 0 11 485 0 10 28 0 108 112 0

Confl. Peds. (#/hr) 2 7 7 2 7 3 3 7

Confl. Bikes (#/hr) 1 1 1

Bus Blockages (#/hr) 0 4 0 0 4 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 45.3 45.3 45.3 45.3 9.7 9.7 9.7 9.7

Effective Green, g (s) 45.3 45.3 45.3 45.3 9.7 9.7 9.7 9.7

Actuated g/C Ratio 0.70 0.70 0.70 0.70 0.15 0.15 0.15 0.15

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 576 1234 142 1217 175 239 188 219

v/s Ratio Prot c0.63 0.28 0.02 0.08

v/s Ratio Perm 0.03 0.05 0.01 c0.09

v/c Ratio 0.04 0.90 0.08 0.40 0.06 0.12 0.57 0.51

Uniform Delay, d1 3.1 8.0 3.2 4.1 23.7 23.9 25.7 25.5

Progression Factor 1.00 1.00 1.04 1.23 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 10.4 1.0 0.9 0.1 0.2 4.2 2.0

Delay (s) 3.2 18.4 4.3 6.0 23.9 24.2 29.9 27.5

Level of Service A B A A C C C C

Approach Delay (s) 18.0 6.0 24.1 28.7

Approach LOS B A C C

Intersection Summary

HCM Average Control Delay 16.3 HCM Level of Service B

HCM Volume to Capacity ratio 0.84

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 74.4% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 909 238 43 365 92 80

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 11 11 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frpb, ped/bikes 0.99 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.97 1.00 1.00 0.94

Flt Protected 1.00 0.95 1.00 0.97

Satd. Flow (prot) 1740 1770 1801 1680

Flt Permitted 1.00 0.95 1.00 0.97

Satd. Flow (perm) 1740 1770 1801 1680

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 988 259 47 397 100 87

RTOR Reduction (vph) 7 0 0 0 25 0

Lane Group Flow (vph) 1240 0 47 397 162 0

Confl. Peds. (#/hr) 2 2

Confl. Bikes (#/hr) 2 2

Turn Type Prot

Protected Phases 2 1 6 4

Permitted Phases

Actuated Green, G (s) 93.9 5.1 104.0 16.0

Effective Green, g (s) 93.9 5.1 104.0 16.0

Actuated g/C Ratio 0.72 0.04 0.80 0.12

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1257 69 1441 207

v/s Ratio Prot c0.71 c0.03 0.22 c0.10

v/s Ratio Perm

v/c Ratio 0.99 0.68 0.28 0.78

Uniform Delay, d1 17.4 61.6 3.3 55.3

Progression Factor 0.88 1.00 1.00 1.00

Incremental Delay, d2 16.5 19.8 0.5 16.3

Delay (s) 31.9 81.4 3.8 71.6

Level of Service C F A E

Approach Delay (s) 31.9 12.0 71.6

Approach LOS C B E

Intersection Summary

HCM Average Control Delay 31.2 HCM Level of Service C

HCM Volume to Capacity ratio 0.95

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 80.7% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 598 0 7 326 0 0 0 45 18 1 3

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 650 0 8 354 0 0 0 49 20 1 3

Pedestrians 4 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 354 652 1025 1022 656 1072 1022 354

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 354 652 1025 1022 656 1072 1022 354

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 99 100 100 89 89 100 100

cM capacity (veh/h) 1204 933 210 234 463 175 234 689

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total 650 8 354 49 24

Volume Left 0 8 0 0 20

Volume Right 0 0 0 49 3

cSH 1700 933 1700 463 198

Volume to Capacity 0.38 0.01 0.21 0.11 0.12

Queue Length 95th (ft) 0 1 0 9 10

Control Delay (s) 0.0 8.9 0.0 13.7 25.7

Lane LOS A B D

Approach Delay (s) 0.0 0.2 13.7 25.7

Approach LOS B D

Intersection Summary

Average Delay 1.2

Intersection Capacity Utilization 46.0% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 6 694 1 22 337 60 5 9 68 247 3 3

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 0.95 1.00

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 0.97

Frt 1.00 1.00 1.00 0.98 0.89 1.00

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95

Satd. Flow (prot) 1756 1862 1770 1810 1571 1718

Flt Permitted 0.44 1.00 0.20 1.00 0.98 0.73

Satd. Flow (perm) 811 1862 374 1810 1550 1323

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 7 754 1 24 366 65 5 10 74 268 3 3

RTOR Reduction (vph) 0 0 0 0 10 0 0 50 0 0 1 0

Lane Group Flow (vph) 7 755 0 24 421 0 0 39 0 0 273 0

Confl. Peds. (#/hr) 8 5 5 8 12 18 18 12

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 36.0 36.0 36.0 36.0 21.0 21.0

Effective Green, g (s) 36.0 36.0 36.0 36.0 21.0 21.0

Actuated g/C Ratio 0.55 0.55 0.55 0.55 0.32 0.32

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 449 1031 207 1002 501 427

v/s Ratio Prot c0.41 0.23

v/s Ratio Perm 0.01 0.06 0.03 c0.21

v/c Ratio 0.02 0.73 0.12 0.42 0.08 0.64

Uniform Delay, d1 6.5 10.9 6.9 8.4 15.3 18.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 4.6 1.1 1.3 0.3 7.2

Delay (s) 6.6 15.5 8.1 9.7 15.6 26.0

Level of Service A B A A B C

Approach Delay (s) 15.4 9.6 15.6 26.0

Approach LOS B A B C

Intersection Summary

HCM Average Control Delay 15.6 HCM Level of Service B

HCM Volume to Capacity ratio 0.70

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 64.0% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

5: NW 195th St & 15th Ave NW 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 8 - 3-Lane RBR Synchro 7 -  Report

David Evans and Associates, Inc. Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 15 994 0 0 430 25 0 0 0 71 0 45

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.99 0.95

Flt Protected 0.95 1.00 1.00 0.97

Satd. Flow (prot) 1768 1863 1847 1713

Flt Permitted 0.46 1.00 1.00 0.97

Satd. Flow (perm) 863 1863 1847 1713

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 16 1080 0 0 467 27 0 0 0 77 0 49

RTOR Reduction (vph) 0 0 0 0 3 0 0 0 0 0 41 0

Lane Group Flow (vph) 16 1080 0 0 491 0 0 0 0 0 85 0

Confl. Peds. (#/hr) 1 1

Turn Type Perm Perm

Protected Phases 2 2 4

Permitted Phases 2 4

Actuated Green, G (s) 35.9 35.9 35.9 6.3

Effective Green, g (s) 35.9 35.9 35.9 6.3

Actuated g/C Ratio 0.72 0.72 0.72 0.13

Clearance Time (s) 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 617 1332 1321 215

v/s Ratio Prot c0.58 0.27

v/s Ratio Perm 0.02 0.05

v/c Ratio 0.03 0.81 0.37 0.39

Uniform Delay, d1 2.1 4.8 2.8 20.2

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 3.9 0.2 1.2

Delay (s) 2.1 8.7 3.0 21.4

Level of Service A A A C

Approach Delay (s) 8.6 3.0 0.0 21.4

Approach LOS A A A C

Intersection Summary

HCM Average Control Delay 7.9 HCM Level of Service A

HCM Volume to Capacity ratio 0.75

Actuated Cycle Length (s) 50.2 Sum of lost time (s) 8.0

Intersection Capacity Utilization 65.7% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

6: N Richmond Beach Rd & 15th Drwy 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 8 - 3-Lane RBR Synchro 7 -  Report

David Evans and Associates, Inc. Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 2 1021 34 23 409 2 47 1 34 1 1 3

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.98

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 1.00 0.94 0.92

Flt Protected 0.95 1.00 0.95 1.00 0.97 0.99

Satd. Flow (prot) 1750 1852 1770 1861 1701 1666

Flt Permitted 0.49 1.00 0.11 1.00 0.82 0.95

Satd. Flow (perm) 901 1852 200 1861 1435 1592

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 2 1110 37 25 445 2 51 1 37 1 1 3

RTOR Reduction (vph) 0 1 0 0 0 0 0 32 0 0 3 0

Lane Group Flow (vph) 2 1146 0 25 447 0 0 57 0 0 2 0

Confl. Peds. (#/hr) 12 3 3 12 5 5

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 40.0 40.0 40.0 40.0 7.7 7.7

Effective Green, g (s) 40.0 40.0 40.0 40.0 7.7 7.7

Actuated g/C Ratio 0.72 0.72 0.72 0.72 0.14 0.14

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 647 1330 144 1336 198 220

v/s Ratio Prot c0.62 0.24

v/s Ratio Perm 0.00 0.12 c0.04 0.00

v/c Ratio 0.00 0.86 0.17 0.33 0.29 0.01

Uniform Delay, d1 2.2 5.8 2.5 2.9 21.5 20.7

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 6.0 0.6 0.1 0.8 0.0

Delay (s) 2.2 11.8 3.1 3.1 22.3 20.7

Level of Service A B A A C C

Approach Delay (s) 11.7 3.1 22.3 20.7

Approach LOS B A C C

Intersection Summary

HCM Average Control Delay 9.9 HCM Level of Service A

HCM Volume to Capacity ratio 0.77

Actuated Cycle Length (s) 55.7 Sum of lost time (s) 8.0

Intersection Capacity Utilization 73.7% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

7: NW 190th St & N Richmond Beach Rd 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 8 - 3-Lane RBR Synchro 7 -  Report

David Evans and Associates, Inc. Page 5

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 0 37 446 2 0 1076

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 40 485 2 0 1170

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1289

pX, platoon unblocked 0.85 0.85 0.85

vC, conflicting volume 1656 487 488

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1685 303 305

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 94 100

cM capacity (veh/h) 88 623 1063

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 40 487 1170

Volume Left 0 0 0

Volume Right 40 2 0

cSH 623 1700 1700

Volume to Capacity 0.06 0.29 0.69

Queue Length 95th (ft) 5 0 0

Control Delay (s) 11.2 0.0 0.0

Lane LOS B

Approach Delay (s) 11.2 0.0 0.0

Approach LOS B

Intersection Summary

Average Delay 0.3

Intersection Capacity Utilization 60.0% ICU Level of Service B

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

8: N Richmond Beach Rd & 8th Ave NW 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 8 - 3-Lane RBR Synchro 7 -  Report

David Evans and Associates, Inc. Page 6

Movement EBL EBT EBR EBR2 WBL2 WBL WBT WBR NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 105 890 47 2 21 14 392 49 2 27 65 23

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 12 12 12 11 11 10 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.96

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1711 1863 1541 1711 1711 1531 1711 1719

Flt Permitted 0.47 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (perm) 844 1863 1541 1711 1711 1531 1711 1719

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 114 967 51 2 23 15 426 53 2 29 71 25

RTOR Reduction (vph) 0 0 0 0 0 0 0 32 0 0 19 0

Lane Group Flow (vph) 114 967 53 0 0 38 426 21 0 31 77 0

Confl. Peds. (#/hr) 2 2 3

Confl. Bikes (#/hr) 1 1

Bus Blockages (#/hr) 0 0 0 0 0 0 4 0 0 0 0 0

Turn Type Perm Perm Prot Prot Perm Split Split

Protected Phases 2 1 1 6 4 4 4

Permitted Phases 2 2 6

Actuated Green, G (s) 23.4 23.4 23.4 3.0 31.4 31.4 7.5 7.5

Effective Green, g (s) 23.4 23.4 23.4 3.0 31.4 31.4 7.5 7.5

Actuated g/C Ratio 0.29 0.29 0.29 0.04 0.39 0.39 0.09 0.09

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.5 2.5 2.0 2.0 2.0 2.5 2.5

Lane Grp Cap (vph) 247 545 451 64 672 601 160 161

v/s Ratio Prot c0.52 0.02 c0.25 0.02 c0.04

v/s Ratio Perm 0.14 0.03 0.01

v/c Ratio 0.46 1.77 0.12 0.59 0.63 0.03 0.19 0.48

Uniform Delay, d1 23.1 28.3 20.7 37.9 19.7 15.0 33.5 34.4

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 6.1 355.9 0.5 9.5 4.5 0.1 0.4 1.6

Delay (s) 29.2 384.2 21.3 47.4 24.2 15.1 33.9 36.0

Level of Service C F C D C B C D

Approach Delay (s) 331.5 24.9 35.5

Approach LOS F C D

Intersection Summary

HCM Average Control Delay 187.4 HCM Level of Service F

HCM Volume to Capacity ratio 1.08

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 25.0

Intersection Capacity Utilization 90.8% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

8: N Richmond Beach Rd & 8th Ave NW 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 8 - 3-Lane RBR Synchro 7 -  Report

David Evans and Associates, Inc. Page 7

Movement SBL SBT SBR SBR2 NEL NER NER2

Lane Configurations

Volume (vph) 143 131 9 21 24 27 2

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 12 12 12

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.96

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 0.97 0.93

Flt Protected 0.95 1.00 0.98

Satd. Flow (prot) 1711 1728 1624

Flt Permitted 0.95 1.00 0.98

Satd. Flow (perm) 1711 1728 1624

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 155 142 10 23 26 29 2

RTOR Reduction (vph) 0 6 0 0 0 0 0

Lane Group Flow (vph) 155 169 0 0 57 0 0

Confl. Peds. (#/hr) 3 3 2

Confl. Bikes (#/hr) 1 1

Bus Blockages (#/hr) 0 2 0 0 0 0 0

Turn Type Split

Protected Phases 7 7 3

Permitted Phases

Actuated Green, G (s) 17.1 17.1 4.0

Effective Green, g (s) 17.1 17.1 4.0

Actuated g/C Ratio 0.21 0.21 0.05

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0

Lane Grp Cap (vph) 366 369 81

v/s Ratio Prot 0.09 c0.10 c0.04

v/s Ratio Perm

v/c Ratio 0.42 0.46 0.70

Uniform Delay, d1 27.2 27.4 37.4

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 0.3 0.3 20.2

Delay (s) 27.5 27.8 57.6

Level of Service C C E

Approach Delay (s) 27.6 57.6

Approach LOS C E

Intersection Summary



HCM Signalized Intersection Capacity Analysis

9: N Richmond Beach Rd & 3rd Ave NW 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 8 - 3-Lane RBR Synchro 7 -  Report

David Evans and Associates, Inc. Page 8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 22 1094 3 11 435 39 9 23 18 100 15 92

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 11 11 10 10 11 10 10 10

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 0.99 1.00

Frt 1.00 1.00 1.00 0.99 1.00 0.93 1.00 0.87

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1707 1771 1711 1747 1632 1604 1642 1466

Flt Permitted 0.44 1.00 0.09 1.00 0.68 1.00 0.73 1.00

Satd. Flow (perm) 797 1771 159 1747 1172 1604 1258 1466

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 24 1189 3 12 473 42 10 25 20 109 16 100

RTOR Reduction (vph) 0 0 0 0 4 0 0 17 0 0 0 0

Lane Group Flow (vph) 24 1192 0 12 511 0 10 28 0 109 116 0

Confl. Peds. (#/hr) 2 7 7 2 7 3 3 7

Confl. Bikes (#/hr) 1 1 1

Bus Blockages (#/hr) 0 4 0 0 4 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 45.3 45.3 45.3 45.3 9.7 9.7 9.7 9.7

Effective Green, g (s) 45.3 45.3 45.3 45.3 9.7 9.7 9.7 9.7

Actuated g/C Ratio 0.70 0.70 0.70 0.70 0.15 0.15 0.15 0.15

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 555 1234 111 1218 175 239 188 219

v/s Ratio Prot c0.67 0.29 0.02 0.08

v/s Ratio Perm 0.03 0.08 0.01 c0.09

v/c Ratio 0.04 0.97 0.11 0.42 0.06 0.12 0.58 0.53

Uniform Delay, d1 3.1 9.1 3.2 4.2 23.7 23.9 25.8 25.5

Progression Factor 1.00 1.00 1.04 1.22 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 18.7 1.9 1.0 0.1 0.2 4.3 2.3

Delay (s) 3.2 27.8 5.2 6.1 23.9 24.2 30.0 27.9

Level of Service A C A A C C C C

Approach Delay (s) 27.3 6.1 24.1 28.9

Approach LOS C A C C

Intersection Summary

HCM Average Control Delay 21.9 HCM Level of Service C

HCM Volume to Capacity ratio 0.90

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 78.5% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

10: N Richmond Beach Rd & Dayton Ave N 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 8 - 3-Lane RBR Synchro 7 -  Report

David Evans and Associates, Inc. Page 9

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 983 243 43 387 94 81

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 11 11 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frpb, ped/bikes 0.99 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.97 1.00 1.00 0.94

Flt Protected 1.00 0.95 1.00 0.97

Satd. Flow (prot) 1742 1770 1801 1680

Flt Permitted 1.00 0.95 1.00 0.97

Satd. Flow (perm) 1742 1770 1801 1680

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 1068 264 47 421 102 88

RTOR Reduction (vph) 6 0 0 0 25 0

Lane Group Flow (vph) 1326 0 47 421 165 0

Confl. Peds. (#/hr) 2 2

Confl. Bikes (#/hr) 2 2

Turn Type Prot

Protected Phases 2 1 6 4

Permitted Phases

Actuated Green, G (s) 93.8 5.0 103.8 16.2

Effective Green, g (s) 93.8 5.0 103.8 16.2

Actuated g/C Ratio 0.72 0.04 0.80 0.12

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1257 68 1438 209

v/s Ratio Prot c0.76 c0.03 0.23 c0.10

v/s Ratio Perm

v/c Ratio 1.05 0.69 0.29 0.79

Uniform Delay, d1 18.1 61.7 3.4 55.3

Progression Factor 0.86 1.00 1.00 1.00

Incremental Delay, d2 34.3 21.6 0.5 17.2

Delay (s) 50.0 83.4 4.0 72.4

Level of Service D F A E

Approach Delay (s) 50.0 11.9 72.4

Approach LOS D B E

Intersection Summary

HCM Average Control Delay 43.2 HCM Level of Service D

HCM Volume to Capacity ratio 1.00

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 85.1% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

3: NW 195th Pl & 24th Ave NW 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 10 - 3-Lane RBR Synchro 7 -  Report

David Evans and Associates, Inc. Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 255 0 7 126 0 0 0 44 17 1 1

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 277 0 8 137 0 0 0 48 18 1 1

Pedestrians 4 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 137 279 433 431 283 481 431 137

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 137 279 433 431 283 481 431 137

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 99 100 100 94 96 100 100

cM capacity (veh/h) 1447 1281 528 513 752 460 513 912

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total 277 8 137 48 21

Volume Left 0 8 0 0 18

Volume Right 0 0 0 48 1

cSH 1700 1281 1700 752 475

Volume to Capacity 0.16 0.01 0.08 0.06 0.04

Queue Length 95th (ft) 0 0 0 5 3

Control Delay (s) 0.0 7.8 0.0 10.1 12.9

Lane LOS A B B

Approach Delay (s) 0.0 0.4 10.1 12.9

Approach LOS B B

Intersection Summary

Average Delay 1.7

Intersection Capacity Utilization 27.8% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

4: NW 196th St NW & 20th Ave NW 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 10 - 3-Lane RBR Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 5 347 0 21 141 58 3 9 66 239 3 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 0.95 1.00

Flpb, ped/bikes 0.99 1.00 0.99 1.00 1.00 0.97

Frt 1.00 1.00 1.00 0.96 0.89 1.00

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95

Satd. Flow (prot) 1748 1863 1760 1762 1568 1717

Flt Permitted 0.60 1.00 0.43 1.00 0.99 0.67

Satd. Flow (perm) 1103 1863 790 1762 1559 1203

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 5 377 0 23 153 63 3 10 72 260 3 1

RTOR Reduction (vph) 0 0 0 0 23 0 0 40 0 0 0 0

Lane Group Flow (vph) 5 377 0 23 193 0 0 45 0 0 264 0

Confl. Peds. (#/hr) 8 5 5 8 12 18 18 12

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 28.0 28.0 28.0 28.0 29.0 29.0

Effective Green, g (s) 28.0 28.0 28.0 28.0 29.0 29.0

Actuated g/C Ratio 0.43 0.43 0.43 0.43 0.45 0.45

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 475 803 340 759 696 537

v/s Ratio Prot c0.20 0.11

v/s Ratio Perm 0.00 0.03 0.03 c0.22

v/c Ratio 0.01 0.47 0.07 0.25 0.06 0.49

Uniform Delay, d1 10.6 13.2 10.8 11.8 10.3 12.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 2.0 0.4 0.8 0.2 3.2

Delay (s) 10.6 15.2 11.2 12.6 10.4 16.0

Level of Service B B B B B B

Approach Delay (s) 15.1 12.5 10.4 16.0

Approach LOS B B B B

Intersection Summary

HCM Average Control Delay 14.3 HCM Level of Service B

HCM Volume to Capacity ratio 0.48

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 45.1% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

5: NW 195th St & 15th Ave NW 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 10 - 3-Lane RBR Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 12 640 0 0 243 24 0 0 0 68 0 30

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.99 0.96

Flt Protected 0.95 1.00 1.00 0.97

Satd. Flow (prot) 1768 1863 1837 1726

Flt Permitted 0.58 1.00 1.00 0.97

Satd. Flow (perm) 1084 1863 1837 1726

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 13 696 0 0 264 26 0 0 0 74 0 33

RTOR Reduction (vph) 0 0 0 0 6 0 0 0 0 0 29 0

Lane Group Flow (vph) 13 696 0 0 284 0 0 0 0 0 78 0

Confl. Peds. (#/hr) 1 1

Turn Type Perm Perm

Protected Phases 2 2 4

Permitted Phases 2 4

Actuated Green, G (s) 20.3 20.3 20.3 3.9

Effective Green, g (s) 20.3 20.3 20.3 3.9

Actuated g/C Ratio 0.63 0.63 0.63 0.12

Clearance Time (s) 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 683 1175 1158 209

v/s Ratio Prot c0.37 0.15

v/s Ratio Perm 0.01 0.05

v/c Ratio 0.02 0.59 0.25 0.37

Uniform Delay, d1 2.2 3.5 2.6 13.0

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.8 0.1 1.1

Delay (s) 2.2 4.3 2.7 14.1

Level of Service A A A B

Approach Delay (s) 4.3 2.7 0.0 14.1

Approach LOS A A A B

Intersection Summary

HCM Average Control Delay 4.8 HCM Level of Service A

HCM Volume to Capacity ratio 0.56

Actuated Cycle Length (s) 32.2 Sum of lost time (s) 8.0

Intersection Capacity Utilization 46.0% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 2 670 29 22 238 2 30 1 32 1 1 3

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.98

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 1.00 0.93 0.92

Flt Protected 0.95 1.00 0.95 1.00 0.98 0.99

Satd. Flow (prot) 1753 1849 1768 1860 1690 1669

Flt Permitted 0.60 1.00 0.25 1.00 0.86 0.95

Satd. Flow (perm) 1103 1849 470 1860 1484 1594

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 2 728 32 24 259 2 33 1 35 1 1 3

RTOR Reduction (vph) 0 3 0 0 0 0 0 28 0 0 2 0

Lane Group Flow (vph) 2 757 0 24 261 0 0 41 0 0 3 0

Confl. Peds. (#/hr) 12 3 3 12 5 5

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 21.1 21.1 21.1 21.1 7.0 7.0

Effective Green, g (s) 21.1 21.1 21.1 21.1 7.0 7.0

Actuated g/C Ratio 0.58 0.58 0.58 0.58 0.19 0.19

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 645 1081 275 1087 288 309

v/s Ratio Prot c0.41 0.14

v/s Ratio Perm 0.00 0.05 c0.03 0.00

v/c Ratio 0.00 0.70 0.09 0.24 0.14 0.01

Uniform Delay, d1 3.1 5.3 3.3 3.6 12.1 11.7

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 2.1 0.1 0.1 0.2 0.0

Delay (s) 3.1 7.3 3.4 3.7 12.3 11.8

Level of Service A A A A B B

Approach Delay (s) 7.3 3.7 12.3 11.8

Approach LOS A A B B

Intersection Summary

HCM Average Control Delay 6.7 HCM Level of Service A

HCM Volume to Capacity ratio 0.56

Actuated Cycle Length (s) 36.1 Sum of lost time (s) 8.0

Intersection Capacity Utilization 51.3% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 0 36 274 2 0 723

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 39 298 2 0 786

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1289

pX, platoon unblocked

vC, conflicting volume 1086 300 301

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1086 300 301

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 95 100

cM capacity (veh/h) 239 739 1259

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 39 300 786

Volume Left 0 0 0

Volume Right 39 2 0

cSH 739 1700 1700

Volume to Capacity 0.05 0.18 0.46

Queue Length 95th (ft) 4 0 0

Control Delay (s) 10.1 0.0 0.0

Lane LOS B

Approach Delay (s) 10.1 0.0 0.0

Approach LOS B

Intersection Summary

Average Delay 0.4

Intersection Capacity Utilization 41.4% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR EBR2 WBL2 WBL WBT WBR NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 86 560 43 2 20 13 227 48 2 22 63 22

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 12 12 12 11 11 10 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.96

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1711 1863 1541 1711 1711 1531 1711 1719

Flt Permitted 0.61 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1091 1863 1541 1711 1711 1531 1711 1719

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 93 609 47 2 22 14 247 52 2 24 68 24

RTOR Reduction (vph) 0 0 0 0 0 0 0 31 0 0 19 0

Lane Group Flow (vph) 93 609 49 0 0 36 247 21 0 26 73 0

Confl. Peds. (#/hr) 2 2 3

Confl. Bikes (#/hr) 1 1

Bus Blockages (#/hr) 0 0 0 0 0 0 4 0 0 0 0 0

Turn Type Perm Perm Prot Prot Perm Split Split

Protected Phases 2 1 1 6 4 4 4

Permitted Phases 2 2 6

Actuated Green, G (s) 23.8 23.8 23.8 3.2 32.0 32.0 7.3 7.3

Effective Green, g (s) 23.8 23.8 23.8 3.2 32.0 32.0 7.3 7.3

Actuated g/C Ratio 0.30 0.30 0.30 0.04 0.40 0.40 0.09 0.09

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.5 2.5 2.0 2.0 2.0 2.5 2.5

Lane Grp Cap (vph) 325 554 458 68 684 612 156 157

v/s Ratio Prot c0.33 0.02 c0.14 0.02 c0.04

v/s Ratio Perm 0.09 0.03 0.01

v/c Ratio 0.29 1.10 0.11 0.53 0.36 0.03 0.17 0.46

Uniform Delay, d1 21.6 28.1 20.4 37.7 16.8 14.6 33.5 34.5

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 2.2 68.2 0.5 3.4 1.5 0.1 0.4 1.6

Delay (s) 23.8 96.3 20.9 41.1 18.3 14.7 33.9 36.1

Level of Service C F C D B B C D

Approach Delay (s) 82.4 20.2 35.6

Approach LOS F C D

Intersection Summary

HCM Average Control Delay 53.7 HCM Level of Service D

HCM Volume to Capacity ratio 0.76

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 25.0

Intersection Capacity Utilization 73.0% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBL SBT SBR SBR2 NEL NER NER2

Lane Configurations

Volume (vph) 138 126 9 21 23 26 2

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 12 12 12

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.96

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 0.97 0.93

Flt Protected 0.95 1.00 0.98

Satd. Flow (prot) 1711 1726 1624

Flt Permitted 0.95 1.00 0.98

Satd. Flow (perm) 1711 1726 1624

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 150 137 10 23 25 28 2

RTOR Reduction (vph) 0 6 0 0 0 0 0

Lane Group Flow (vph) 150 164 0 0 55 0 0

Confl. Peds. (#/hr) 3 3 2

Confl. Bikes (#/hr) 1 1

Bus Blockages (#/hr) 0 2 0 0 0 0 0

Turn Type Split

Protected Phases 7 7 3

Permitted Phases

Actuated Green, G (s) 16.7 16.7 4.0

Effective Green, g (s) 16.7 16.7 4.0

Actuated g/C Ratio 0.21 0.21 0.05

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0

Lane Grp Cap (vph) 357 360 81

v/s Ratio Prot 0.09 c0.09 c0.03

v/s Ratio Perm

v/c Ratio 0.42 0.45 0.68

Uniform Delay, d1 27.5 27.7 37.4

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 0.3 0.3 16.3

Delay (s) 27.7 28.0 53.7

Level of Service C C D

Approach Delay (s) 27.9 53.7

Approach LOS C D

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 19 759 3 10 310 38 9 22 17 96 14 47

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 11 11 10 10 11 10 10 10

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 0.99 1.00

Frt 1.00 1.00 1.00 0.98 1.00 0.94 1.00 0.88

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1706 1771 1706 1738 1630 1609 1642 1494

Flt Permitted 0.53 1.00 0.26 1.00 0.71 1.00 0.73 1.00

Satd. Flow (perm) 960 1771 472 1738 1225 1609 1261 1494

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 21 825 3 11 337 41 10 24 18 104 15 51

RTOR Reduction (vph) 0 0 0 0 5 0 0 15 0 0 0 0

Lane Group Flow (vph) 21 828 0 11 373 0 10 27 0 104 66 0

Confl. Peds. (#/hr) 2 7 7 2 7 3 3 7

Confl. Bikes (#/hr) 1 1 1

Bus Blockages (#/hr) 0 4 0 0 4 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 45.4 45.4 45.4 45.4 9.6 9.6 9.6 9.6

Effective Green, g (s) 45.4 45.4 45.4 45.4 9.6 9.6 9.6 9.6

Actuated g/C Ratio 0.70 0.70 0.70 0.70 0.15 0.15 0.15 0.15

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 671 1237 330 1214 181 238 186 221

v/s Ratio Prot c0.47 0.21 0.02 0.04

v/s Ratio Perm 0.02 0.02 0.01 c0.08

v/c Ratio 0.03 0.67 0.03 0.31 0.06 0.11 0.56 0.30

Uniform Delay, d1 3.0 5.5 3.0 3.8 23.8 24.0 25.7 24.7

Progression Factor 1.00 1.00 1.11 1.14 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 2.9 0.2 0.6 0.1 0.2 3.6 0.8

Delay (s) 3.1 8.4 3.5 4.9 23.9 24.2 29.4 25.5

Level of Service A A A A C C C C

Approach Delay (s) 8.3 4.9 24.2 27.8

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 10.2 HCM Level of Service B

HCM Volume to Capacity ratio 0.65

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 60.7% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 666 222 42 274 80 78

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 11 11 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frpb, ped/bikes 0.99 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.97 1.00 1.00 0.93

Flt Protected 1.00 0.95 1.00 0.98

Satd. Flow (prot) 1727 1770 1801 1673

Flt Permitted 1.00 0.95 1.00 0.98

Satd. Flow (perm) 1727 1770 1801 1673

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 724 241 46 298 87 85

RTOR Reduction (vph) 8 0 0 0 28 0

Lane Group Flow (vph) 957 0 46 298 144 0

Confl. Peds. (#/hr) 2 2

Confl. Bikes (#/hr) 2 2

Turn Type Prot

Protected Phases 2 1 6 4

Permitted Phases

Actuated Green, G (s) 94.0 6.1 105.1 14.9

Effective Green, g (s) 94.0 6.1 105.1 14.9

Actuated g/C Ratio 0.72 0.05 0.81 0.11

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1249 83 1456 192

v/s Ratio Prot c0.55 c0.03 0.17 c0.09

v/s Ratio Perm

v/c Ratio 0.77 0.55 0.20 0.75

Uniform Delay, d1 11.2 60.6 2.9 55.7

Progression Factor 0.75 1.00 1.00 1.00

Incremental Delay, d2 3.7 4.5 0.3 13.0

Delay (s) 12.1 65.1 3.2 68.7

Level of Service B E A E

Approach Delay (s) 12.1 11.5 68.7

Approach LOS B B E

Intersection Summary

HCM Average Control Delay 18.6 HCM Level of Service B

HCM Volume to Capacity ratio 0.75

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 66.2% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 325 0 7 209 0 0 0 44 17 1 3

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 353 0 8 227 0 0 0 48 18 1 3

Pedestrians 4 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 227 355 601 598 359 647 598 227

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 227 355 601 598 359 647 598 227

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 99 100 100 93 95 100 100

cM capacity (veh/h) 1341 1201 406 413 682 353 413 812

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total 353 8 227 48 23

Volume Left 0 8 0 0 18

Volume Right 0 0 0 48 3

cSH 1700 1201 1700 682 387

Volume to Capacity 0.21 0.01 0.13 0.07 0.06

Queue Length 95th (ft) 0 0 0 6 5

Control Delay (s) 0.0 8.0 0.0 10.7 14.9

Lane LOS A B B

Approach Delay (s) 0.0 0.3 10.7 14.9

Approach LOS B B

Intersection Summary

Average Delay 1.4

Intersection Capacity Utilization 31.6% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 6 418 1 22 220 59 5 9 67 242 3 3

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 0.95 1.00

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 0.97

Frt 1.00 1.00 1.00 0.97 0.89 1.00

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95

Satd. Flow (prot) 1751 1862 1762 1790 1572 1716

Flt Permitted 0.52 1.00 0.38 1.00 0.99 0.72

Satd. Flow (perm) 962 1862 704 1790 1553 1289

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 7 454 1 24 239 64 5 10 73 263 3 3

RTOR Reduction (vph) 0 0 0 0 15 0 0 44 0 0 1 0

Lane Group Flow (vph) 7 455 0 24 288 0 0 44 0 0 268 0

Confl. Peds. (#/hr) 8 5 5 8 12 18 18 12

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 31.0 31.0 31.0 31.0 26.0 26.0

Effective Green, g (s) 31.0 31.0 31.0 31.0 26.0 26.0

Actuated g/C Ratio 0.48 0.48 0.48 0.48 0.40 0.40

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 459 888 336 854 621 516

v/s Ratio Prot c0.24 0.16

v/s Ratio Perm 0.01 0.03 0.03 c0.21

v/c Ratio 0.02 0.51 0.07 0.34 0.07 0.52

Uniform Delay, d1 9.0 11.8 9.2 10.6 12.0 14.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 2.1 0.4 1.1 0.2 3.7

Delay (s) 9.0 13.9 9.6 11.7 12.3 18.5

Level of Service A B A B B B

Approach Delay (s) 13.8 11.5 12.3 18.5

Approach LOS B B B B

Intersection Summary

HCM Average Control Delay 14.1 HCM Level of Service B

HCM Volume to Capacity ratio 0.52

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 49.2% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 15 713 0 0 313 25 0 0 0 69 0 42

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.99 0.95

Flt Protected 0.95 1.00 1.00 0.97

Satd. Flow (prot) 1768 1863 1841 1714

Flt Permitted 0.54 1.00 1.00 0.97

Satd. Flow (perm) 1010 1863 1841 1714

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 16 775 0 0 340 27 0 0 0 75 0 46

RTOR Reduction (vph) 0 0 0 0 4 0 0 0 0 0 40 0

Lane Group Flow (vph) 16 775 0 0 363 0 0 0 0 0 81 0

Confl. Peds. (#/hr) 1 1

Turn Type Perm Perm

Protected Phases 2 2 4

Permitted Phases 2 4

Actuated Green, G (s) 24.1 24.1 24.1 4.2

Effective Green, g (s) 24.1 24.1 24.1 4.2

Actuated g/C Ratio 0.66 0.66 0.66 0.12

Clearance Time (s) 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 671 1237 1222 198

v/s Ratio Prot c0.42 0.20

v/s Ratio Perm 0.02 0.05

v/c Ratio 0.02 0.63 0.30 0.41

Uniform Delay, d1 2.1 3.5 2.6 14.9

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 1.0 0.1 1.4

Delay (s) 2.1 4.5 2.7 16.3

Level of Service A A A B

Approach Delay (s) 4.5 2.7 0.0 16.3

Approach LOS A A A B

Intersection Summary

HCM Average Control Delay 5.1 HCM Level of Service A

HCM Volume to Capacity ratio 0.59

Actuated Cycle Length (s) 36.3 Sum of lost time (s) 8.0

Intersection Capacity Utilization 50.6% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 2 740 33 23 296 2 43 1 33 1 1 3

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.98

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 1.00 0.94 0.92

Flt Protected 0.95 1.00 0.95 1.00 0.97 0.99

Satd. Flow (prot) 1753 1849 1768 1861 1701 1668

Flt Permitted 0.56 1.00 0.21 1.00 0.83 0.95

Satd. Flow (perm) 1042 1849 392 1861 1449 1594

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 2 804 36 25 322 2 47 1 36 1 1 3

RTOR Reduction (vph) 0 3 0 0 0 0 0 29 0 0 2 0

Lane Group Flow (vph) 2 837 0 25 324 0 0 55 0 0 3 0

Confl. Peds. (#/hr) 12 3 3 12 5 5

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 23.8 23.8 23.8 23.8 7.4 7.4

Effective Green, g (s) 23.8 23.8 23.8 23.8 7.4 7.4

Actuated g/C Ratio 0.61 0.61 0.61 0.61 0.19 0.19

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 633 1123 238 1130 274 301

v/s Ratio Prot c0.45 0.17

v/s Ratio Perm 0.00 0.06 c0.04 0.00

v/c Ratio 0.00 0.75 0.11 0.29 0.20 0.01

Uniform Delay, d1 3.0 5.5 3.2 3.7 13.4 12.9

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 2.7 0.2 0.1 0.4 0.0

Delay (s) 3.0 8.3 3.4 3.8 13.8 12.9

Level of Service A A A A B B

Approach Delay (s) 8.2 3.8 13.8 12.9

Approach LOS A A B B

Intersection Summary

HCM Average Control Delay 7.4 HCM Level of Service A

HCM Volume to Capacity ratio 0.62

Actuated Cycle Length (s) 39.2 Sum of lost time (s) 8.0

Intersection Capacity Utilization 58.0% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 0 36 332 2 0 793

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 39 361 2 0 862

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1289

pX, platoon unblocked 0.96 0.96 0.96

vC, conflicting volume 1225 363 364

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1213 314 316

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 94 100

cM capacity (veh/h) 192 696 1193

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 39 363 862

Volume Left 0 0 0

Volume Right 39 2 0

cSH 696 1700 1700

Volume to Capacity 0.06 0.21 0.51

Queue Length 95th (ft) 4 0 0

Control Delay (s) 10.5 0.0 0.0

Lane LOS B

Approach Delay (s) 10.5 0.0 0.0

Approach LOS B

Intersection Summary

Average Delay 0.3

Intersection Capacity Utilization 45.1% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

8: N Richmond Beach Rd & 8th Ave NW 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 12 - 3-Lane RBR Synchro 7 -  Report

David Evans and Associates, Inc. Page 6

Movement EBL EBT EBR EBR2 WBL2 WBL WBT WBR NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 97 618 44 2 21 13 282 48 2 25 64 23

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 12 12 12 11 11 10 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.96

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1711 1863 1541 1711 1711 1531 1711 1718

Flt Permitted 0.57 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1032 1863 1541 1711 1711 1531 1711 1718

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 105 672 48 2 23 14 307 52 2 27 70 25

RTOR Reduction (vph) 0 0 0 0 0 0 0 31 0 0 19 0

Lane Group Flow (vph) 105 672 50 0 0 37 307 21 0 29 76 0

Confl. Peds. (#/hr) 2 2 3

Confl. Bikes (#/hr) 1 1

Bus Blockages (#/hr) 0 0 0 0 0 0 4 0 0 0 0 0

Turn Type Perm Perm Prot Prot Perm Split Split

Protected Phases 2 1 1 6 4 4 4

Permitted Phases 2 2 6

Actuated Green, G (s) 23.6 23.6 23.6 3.1 31.7 31.7 7.5 7.5

Effective Green, g (s) 23.6 23.6 23.6 3.1 31.7 31.7 7.5 7.5

Actuated g/C Ratio 0.30 0.30 0.30 0.04 0.40 0.40 0.09 0.09

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.5 2.5 2.0 2.0 2.0 2.5 2.5

Lane Grp Cap (vph) 304 550 455 66 678 607 160 161

v/s Ratio Prot c0.36 0.02 c0.18 0.02 c0.04

v/s Ratio Perm 0.10 0.03 0.01

v/c Ratio 0.35 1.22 0.11 0.56 0.45 0.03 0.18 0.47

Uniform Delay, d1 22.1 28.2 20.5 37.8 17.8 14.8 33.4 34.4

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 3.1 115.4 0.5 6.3 2.2 0.1 0.4 1.6

Delay (s) 25.2 143.6 21.0 44.1 19.9 14.9 33.8 36.0

Level of Service C F C D B B C D

Approach Delay (s) 121.2 21.5 35.5

Approach LOS F C D

Intersection Summary

HCM Average Control Delay 72.6 HCM Level of Service E

HCM Volume to Capacity ratio 0.83

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 25.0

Intersection Capacity Utilization 76.3% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBL SBT SBR SBR2 NEL NER NER2

Lane Configurations

Volume (vph) 140 127 9 22 24 27 2

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 12 12 12

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.96

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 0.97 0.93

Flt Protected 0.95 1.00 0.98

Satd. Flow (prot) 1711 1725 1624

Flt Permitted 0.95 1.00 0.98

Satd. Flow (perm) 1711 1725 1624

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 152 138 10 24 26 29 2

RTOR Reduction (vph) 0 6 0 0 0 0 0

Lane Group Flow (vph) 152 166 0 0 57 0 0

Confl. Peds. (#/hr) 3 3 2

Confl. Bikes (#/hr) 1 1

Bus Blockages (#/hr) 0 2 0 0 0 0 0

Turn Type Split

Protected Phases 7 7 3

Permitted Phases

Actuated Green, G (s) 16.8 16.8 4.0

Effective Green, g (s) 16.8 16.8 4.0

Actuated g/C Ratio 0.21 0.21 0.05

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0

Lane Grp Cap (vph) 359 362 81

v/s Ratio Prot 0.09 c0.10 c0.04

v/s Ratio Perm

v/c Ratio 0.42 0.46 0.70

Uniform Delay, d1 27.4 27.6 37.4

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 0.3 0.3 20.2

Delay (s) 27.7 28.0 57.6

Level of Service C C E

Approach Delay (s) 27.8 57.6

Approach LOS C E

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 20 818 3 10 343 38 9 23 17 98 14 71

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 11 11 10 10 11 10 10 10

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 0.99 1.00

Frt 1.00 1.00 1.00 0.99 1.00 0.94 1.00 0.87

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1707 1771 1707 1741 1631 1612 1642 1474

Flt Permitted 0.51 1.00 0.23 1.00 0.70 1.00 0.73 1.00

Satd. Flow (perm) 915 1771 409 1741 1197 1612 1260 1474

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 22 889 3 11 373 41 10 25 18 107 15 77

RTOR Reduction (vph) 0 0 0 0 5 0 0 15 0 0 0 0

Lane Group Flow (vph) 22 892 0 11 409 0 10 28 0 107 92 0

Confl. Peds. (#/hr) 2 7 7 2 7 3 3 7

Confl. Bikes (#/hr) 1 1 1

Bus Blockages (#/hr) 0 4 0 0 4 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 45.3 45.3 45.3 45.3 9.7 9.7 9.7 9.7

Effective Green, g (s) 45.3 45.3 45.3 45.3 9.7 9.7 9.7 9.7

Actuated g/C Ratio 0.70 0.70 0.70 0.70 0.15 0.15 0.15 0.15

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 638 1234 285 1213 179 241 188 220

v/s Ratio Prot c0.50 0.24 0.02 0.06

v/s Ratio Perm 0.02 0.03 0.01 c0.08

v/c Ratio 0.03 0.72 0.04 0.34 0.06 0.11 0.57 0.42

Uniform Delay, d1 3.1 6.0 3.1 3.9 23.7 23.9 25.7 25.1

Progression Factor 1.00 1.00 1.12 1.26 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 3.7 0.2 0.7 0.1 0.2 3.9 1.3

Delay (s) 3.2 9.7 3.7 5.7 23.9 24.1 29.6 26.4

Level of Service A A A A C C C C

Approach Delay (s) 9.6 5.6 24.1 28.1

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 11.3 HCM Level of Service B

HCM Volume to Capacity ratio 0.70

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 63.9% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 722 227 42 302 85 79

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 11 11 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frpb, ped/bikes 0.99 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.97 1.00 1.00 0.93

Flt Protected 1.00 0.95 1.00 0.97

Satd. Flow (prot) 1730 1770 1801 1676

Flt Permitted 1.00 0.95 1.00 0.97

Satd. Flow (perm) 1730 1770 1801 1676

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 785 247 46 328 92 86

RTOR Reduction (vph) 8 0 0 0 27 0

Lane Group Flow (vph) 1024 0 46 328 151 0

Confl. Peds. (#/hr) 2 2

Confl. Bikes (#/hr) 2 2

Turn Type Prot

Protected Phases 2 1 6 4

Permitted Phases

Actuated Green, G (s) 94.1 5.6 104.7 15.3

Effective Green, g (s) 94.1 5.6 104.7 15.3

Actuated g/C Ratio 0.72 0.04 0.81 0.12

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1252 76 1450 197

v/s Ratio Prot c0.59 c0.03 0.18 c0.09

v/s Ratio Perm

v/c Ratio 0.82 0.61 0.23 0.76

Uniform Delay, d1 12.2 61.1 3.0 55.6

Progression Factor 0.80 1.00 1.00 1.00

Incremental Delay, d2 4.7 9.0 0.4 14.6

Delay (s) 14.5 70.1 3.4 70.2

Level of Service B E A E

Approach Delay (s) 14.5 11.6 70.2

Approach LOS B B E

Intersection Summary

HCM Average Control Delay 20.1 HCM Level of Service C

HCM Volume to Capacity ratio 0.80

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 69.7% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 496 0 7 291 0 0 0 45 18 1 3

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 539 0 8 316 0 0 0 49 20 1 3

Pedestrians 4 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 316 541 876 873 545 924 873 316

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 316 541 876 873 545 924 873 316

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 99 100 100 91 91 100 100

cM capacity (veh/h) 1244 1026 265 286 535 225 286 724

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total 539 8 316 49 24

Volume Left 0 8 0 0 20

Volume Right 0 0 0 49 3

cSH 1700 1026 1700 535 251

Volume to Capacity 0.32 0.01 0.19 0.09 0.10

Queue Length 95th (ft) 0 1 0 8 8

Control Delay (s) 0.0 8.5 0.0 12.4 20.9

Lane LOS A B C

Approach Delay (s) 0.0 0.2 12.4 20.9

Approach LOS B C

Intersection Summary

Average Delay 1.3

Intersection Capacity Utilization 40.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 6 591 1 22 302 59 5 9 68 244 3 3

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 0.95 1.00

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 0.97

Frt 1.00 1.00 1.00 0.98 0.89 1.00

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95

Satd. Flow (prot) 1755 1862 1765 1806 1571 1717

Flt Permitted 0.46 1.00 0.26 1.00 0.98 0.73

Satd. Flow (perm) 846 1862 478 1806 1551 1319

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 7 642 1 24 328 64 5 10 74 265 3 3

RTOR Reduction (vph) 0 0 0 0 11 0 0 48 0 0 1 0

Lane Group Flow (vph) 7 643 0 24 381 0 0 41 0 0 270 0

Confl. Peds. (#/hr) 8 5 5 8 12 18 18 12

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 34.0 34.0 34.0 34.0 23.0 23.0

Effective Green, g (s) 34.0 34.0 34.0 34.0 23.0 23.0

Actuated g/C Ratio 0.52 0.52 0.52 0.52 0.35 0.35

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 443 974 250 945 549 467

v/s Ratio Prot c0.35 0.21

v/s Ratio Perm 0.01 0.05 0.03 c0.20

v/c Ratio 0.02 0.66 0.10 0.40 0.08 0.58

Uniform Delay, d1 7.5 11.3 7.8 9.4 13.9 17.1

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 3.5 0.8 1.3 0.3 5.2

Delay (s) 7.5 14.8 8.5 10.6 14.2 22.2

Level of Service A B A B B C

Approach Delay (s) 14.7 10.5 14.2 22.2

Approach LOS B B B C

Intersection Summary

HCM Average Control Delay 14.9 HCM Level of Service B

HCM Volume to Capacity ratio 0.63

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 58.4% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 16 887 0 0 393 25 0 0 0 70 0 45

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.99 0.95

Flt Protected 0.95 1.00 1.00 0.97

Satd. Flow (prot) 1768 1863 1845 1712

Flt Permitted 0.49 1.00 1.00 0.97

Satd. Flow (perm) 910 1863 1845 1712

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 17 964 0 0 427 27 0 0 0 76 0 49

RTOR Reduction (vph) 0 0 0 0 3 0 0 0 0 0 41 0

Lane Group Flow (vph) 17 964 0 0 451 0 0 0 0 0 84 0

Confl. Peds. (#/hr) 1 1

Turn Type Perm Perm

Protected Phases 2 2 4

Permitted Phases 2 4

Actuated Green, G (s) 30.7 30.7 30.7 6.1

Effective Green, g (s) 30.7 30.7 30.7 6.1

Actuated g/C Ratio 0.69 0.69 0.69 0.14

Clearance Time (s) 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 624 1277 1264 233

v/s Ratio Prot c0.52 0.24

v/s Ratio Perm 0.02 0.05

v/c Ratio 0.03 0.75 0.36 0.36

Uniform Delay, d1 2.3 4.6 2.9 17.6

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 2.6 0.2 1.0

Delay (s) 2.3 7.2 3.1 18.5

Level of Service A A A B

Approach Delay (s) 7.1 3.1 0.0 18.5

Approach LOS A A A B

Intersection Summary

HCM Average Control Delay 6.9 HCM Level of Service A

HCM Volume to Capacity ratio 0.69

Actuated Cycle Length (s) 44.8 Sum of lost time (s) 8.0

Intersection Capacity Utilization 60.0% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Point Wells 5:00 pm 3/19/2014 Alt 14 - 3-Lane RBR Synchro 7 -  Report

David Evans and Associates, Inc. Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 2 913 34 23 373 2 46 1 33 1 1 3

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.98

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 1.00 0.94 0.92

Flt Protected 0.95 1.00 0.95 1.00 0.97 0.99

Satd. Flow (prot) 1752 1851 1770 1861 1702 1667

Flt Permitted 0.51 1.00 0.14 1.00 0.82 0.94

Satd. Flow (perm) 950 1851 264 1861 1436 1591

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 2 992 37 25 405 2 50 1 36 1 1 3

RTOR Reduction (vph) 0 2 0 0 0 0 0 30 0 0 3 0

Lane Group Flow (vph) 2 1027 0 25 407 0 0 57 0 0 2 0

Confl. Peds. (#/hr) 12 3 3 12 5 5

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 32.1 32.1 32.1 32.1 7.4 7.4

Effective Green, g (s) 32.1 32.1 32.1 32.1 7.4 7.4

Actuated g/C Ratio 0.68 0.68 0.68 0.68 0.16 0.16

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 642 1251 178 1258 224 248

v/s Ratio Prot c0.55 0.22

v/s Ratio Perm 0.00 0.09 c0.04 0.00

v/c Ratio 0.00 0.82 0.14 0.32 0.25 0.01

Uniform Delay, d1 2.5 5.6 2.8 3.2 17.6 17.0

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 4.5 0.4 0.2 0.6 0.0

Delay (s) 2.5 10.1 3.1 3.3 18.2 17.0

Level of Service A B A A B B

Approach Delay (s) 10.0 3.3 18.2 17.0

Approach LOS B A B B

Intersection Summary

HCM Average Control Delay 8.7 HCM Level of Service A

HCM Volume to Capacity ratio 0.71

Actuated Cycle Length (s) 47.5 Sum of lost time (s) 8.0

Intersection Capacity Utilization 67.8% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

7: NW 190th St & N Richmond Beach Rd 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 14 - 3-Lane RBR Synchro 7 -  Report

David Evans and Associates, Inc. Page 5

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 0 36 409 2 0 967

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 39 445 2 0 1051

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1289

pX, platoon unblocked 0.88 0.88 0.88

vC, conflicting volume 1498 447 448

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1497 306 307

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 94 100

cM capacity (veh/h) 119 647 1105

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 39 447 1051

Volume Left 0 0 0

Volume Right 39 2 0

cSH 647 1700 1700

Volume to Capacity 0.06 0.26 0.62

Queue Length 95th (ft) 5 0 0

Control Delay (s) 10.9 0.0 0.0

Lane LOS B

Approach Delay (s) 10.9 0.0 0.0

Approach LOS B

Intersection Summary

Average Delay 0.3

Intersection Capacity Utilization 54.2% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

8: N Richmond Beach Rd & 8th Ave NW 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 14 - 3-Lane RBR Synchro 7 -  Report
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Movement EBL EBT EBR EBR2 WBL2 WBL WBT WBR NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 100 787 46 2 21 14 357 49 2 27 64 23

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 12 12 12 11 11 10 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.96

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1711 1863 1541 1711 1711 1531 1711 1718

Flt Permitted 0.53 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (perm) 948 1863 1541 1711 1711 1531 1711 1718

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 109 855 50 2 23 15 388 53 2 29 70 25

RTOR Reduction (vph) 0 0 0 0 0 0 0 32 0 0 19 0

Lane Group Flow (vph) 109 855 52 0 0 38 388 21 0 31 76 0

Confl. Peds. (#/hr) 2 2 3

Confl. Bikes (#/hr) 1 1

Bus Blockages (#/hr) 0 0 0 0 0 0 4 0 0 0 0 0

Turn Type Perm Perm Prot Prot Perm Split Split

Protected Phases 2 1 1 6 4 4 4

Permitted Phases 2 2 6

Actuated Green, G (s) 23.3 23.3 23.3 3.1 31.4 31.4 7.5 7.5

Effective Green, g (s) 23.3 23.3 23.3 3.1 31.4 31.4 7.5 7.5

Actuated g/C Ratio 0.29 0.29 0.29 0.04 0.39 0.39 0.09 0.09

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.5 2.5 2.0 2.0 2.0 2.5 2.5

Lane Grp Cap (vph) 276 543 449 66 672 601 160 161

v/s Ratio Prot c0.46 0.02 c0.23 0.02 c0.04

v/s Ratio Perm 0.11 0.03 0.01

v/c Ratio 0.39 1.57 0.12 0.58 0.58 0.03 0.19 0.47

Uniform Delay, d1 22.7 28.4 20.8 37.8 19.1 15.0 33.5 34.4

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 4.2 267.3 0.5 7.3 3.6 0.1 0.4 1.6

Delay (s) 26.9 295.7 21.3 45.1 22.7 15.1 33.9 36.0

Level of Service C F C D C B C D

Approach Delay (s) 252.8 23.6 35.5

Approach LOS F C D

Intersection Summary

HCM Average Control Delay 142.1 HCM Level of Service F

HCM Volume to Capacity ratio 0.98

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 25.0

Intersection Capacity Utilization 85.3% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

8: N Richmond Beach Rd & 8th Ave NW 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 14 - 3-Lane RBR Synchro 7 -  Report

David Evans and Associates, Inc. Page 7

Movement SBL SBT SBR SBR2 NEL NER NER2

Lane Configurations

Volume (vph) 141 129 9 23 24 27 2

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 12 12 12

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.96

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 0.97 0.93

Flt Protected 0.95 1.00 0.98

Satd. Flow (prot) 1711 1725 1624

Flt Permitted 0.95 1.00 0.98

Satd. Flow (perm) 1711 1725 1624

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 153 140 10 25 26 29 2

RTOR Reduction (vph) 0 6 0 0 0 0 0

Lane Group Flow (vph) 153 169 0 0 57 0 0

Confl. Peds. (#/hr) 3 3 2

Confl. Bikes (#/hr) 1 1

Bus Blockages (#/hr) 0 2 0 0 0 0 0

Turn Type Split

Protected Phases 7 7 3

Permitted Phases

Actuated Green, G (s) 17.1 17.1 4.0

Effective Green, g (s) 17.1 17.1 4.0

Actuated g/C Ratio 0.21 0.21 0.05

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0

Lane Grp Cap (vph) 366 369 81

v/s Ratio Prot 0.09 c0.10 c0.04

v/s Ratio Perm

v/c Ratio 0.42 0.46 0.70

Uniform Delay, d1 27.2 27.4 37.4

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 0.3 0.3 20.2

Delay (s) 27.4 27.7 57.6

Level of Service C C E

Approach Delay (s) 27.6 57.6

Approach LOS C E

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 21 989 3 10 403 38 9 23 18 99 15 87

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 11 11 10 10 11 10 10 10

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 0.99 1.00

Frt 1.00 1.00 1.00 0.99 1.00 0.93 1.00 0.87

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1707 1771 1711 1745 1632 1604 1642 1468

Flt Permitted 0.47 1.00 0.13 1.00 0.69 1.00 0.73 1.00

Satd. Flow (perm) 838 1771 232 1745 1177 1604 1258 1468

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 23 1075 3 11 438 41 10 25 20 108 16 95

RTOR Reduction (vph) 0 0 0 0 4 0 0 17 0 0 0 0

Lane Group Flow (vph) 23 1078 0 11 475 0 10 28 0 108 111 0

Confl. Peds. (#/hr) 2 7 7 2 7 3 3 7

Confl. Bikes (#/hr) 1 1 1

Bus Blockages (#/hr) 0 4 0 0 4 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 45.3 45.3 45.3 45.3 9.7 9.7 9.7 9.7

Effective Green, g (s) 45.3 45.3 45.3 45.3 9.7 9.7 9.7 9.7

Actuated g/C Ratio 0.70 0.70 0.70 0.70 0.15 0.15 0.15 0.15

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 584 1234 162 1216 176 239 188 219

v/s Ratio Prot c0.61 0.27 0.02 0.08

v/s Ratio Perm 0.03 0.05 0.01 c0.09

v/c Ratio 0.04 0.87 0.07 0.39 0.06 0.12 0.57 0.51

Uniform Delay, d1 3.1 7.6 3.1 4.1 23.7 23.9 25.7 25.4

Progression Factor 1.00 1.00 1.04 1.24 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 8.7 0.8 0.9 0.1 0.2 4.2 1.8

Delay (s) 3.2 16.4 4.0 6.0 23.9 24.2 29.9 27.3

Level of Service A B A A C C C C

Approach Delay (s) 16.1 5.9 24.1 28.6

Approach LOS B A C C

Intersection Summary

HCM Average Control Delay 15.1 HCM Level of Service B

HCM Volume to Capacity ratio 0.82

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 73.0% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

10: N Richmond Beach Rd & Dayton Ave N 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 14 - 3-Lane RBR Synchro 7 -  Report

David Evans and Associates, Inc. Page 9

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 884 237 43 357 91 80

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 11 11 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frpb, ped/bikes 0.99 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.97 1.00 1.00 0.94

Flt Protected 1.00 0.95 1.00 0.97

Satd. Flow (prot) 1738 1770 1801 1679

Flt Permitted 1.00 0.95 1.00 0.97

Satd. Flow (perm) 1738 1770 1801 1679

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 961 258 47 388 99 87

RTOR Reduction (vph) 7 0 0 0 25 0

Lane Group Flow (vph) 1212 0 47 388 161 0

Confl. Peds. (#/hr) 2 2

Confl. Bikes (#/hr) 2 2

Turn Type Prot

Protected Phases 2 1 6 4

Permitted Phases

Actuated Green, G (s) 94.0 5.1 104.1 15.9

Effective Green, g (s) 94.0 5.1 104.1 15.9

Actuated g/C Ratio 0.72 0.04 0.80 0.12

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1257 69 1442 205

v/s Ratio Prot c0.70 c0.03 0.22 c0.10

v/s Ratio Perm

v/c Ratio 0.96 0.68 0.27 0.78

Uniform Delay, d1 16.5 61.6 3.3 55.4

Progression Factor 0.88 1.00 1.00 1.00

Incremental Delay, d2 13.1 19.8 0.5 16.3

Delay (s) 27.7 81.4 3.7 71.7

Level of Service C F A E

Approach Delay (s) 27.7 12.1 71.7

Approach LOS C B E

Intersection Summary

HCM Average Control Delay 28.5 HCM Level of Service C

HCM Volume to Capacity ratio 0.93

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 79.3% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 543 0 7 306 0 0 0 45 18 1 3

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 590 0 8 333 0 0 0 49 20 1 3

Pedestrians 4 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 333 592 944 940 596 991 940 333

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 333 592 944 940 596 991 940 333

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 99 100 100 90 90 100 100

cM capacity (veh/h) 1227 982 238 261 501 201 261 709

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total 590 8 333 49 24

Volume Left 0 8 0 0 20

Volume Right 0 0 0 49 3

cSH 1700 982 1700 501 225

Volume to Capacity 0.35 0.01 0.20 0.10 0.11

Queue Length 95th (ft) 0 1 0 8 9

Control Delay (s) 0.0 8.7 0.0 13.0 22.9

Lane LOS A B C

Approach Delay (s) 0.0 0.2 13.0 22.9

Approach LOS B C

Intersection Summary

Average Delay 1.2

Intersection Capacity Utilization 43.1% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 6 638 1 22 317 60 5 9 68 247 3 3

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 0.95 1.00

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 0.97

Frt 1.00 1.00 1.00 0.98 0.89 1.00

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95

Satd. Flow (prot) 1755 1862 1766 1808 1571 1718

Flt Permitted 0.46 1.00 0.24 1.00 0.98 0.73

Satd. Flow (perm) 842 1862 452 1808 1550 1323

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 7 693 1 24 345 65 5 10 74 268 3 3

RTOR Reduction (vph) 0 0 0 0 10 0 0 50 0 0 1 0

Lane Group Flow (vph) 7 694 0 24 400 0 0 39 0 0 273 0

Confl. Peds. (#/hr) 8 5 5 8 12 18 18 12

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 36.0 36.0 36.0 36.0 21.0 21.0

Effective Green, g (s) 36.0 36.0 36.0 36.0 21.0 21.0

Actuated g/C Ratio 0.55 0.55 0.55 0.55 0.32 0.32

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 466 1031 250 1001 501 427

v/s Ratio Prot c0.37 0.22

v/s Ratio Perm 0.01 0.05 0.03 c0.21

v/c Ratio 0.02 0.67 0.10 0.40 0.08 0.64

Uniform Delay, d1 6.5 10.3 6.8 8.3 15.3 18.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 3.5 0.8 1.2 0.3 7.2

Delay (s) 6.6 13.8 7.6 9.5 15.6 26.0

Level of Service A B A A B C

Approach Delay (s) 13.8 9.4 15.6 26.0

Approach LOS B A B C

Intersection Summary

HCM Average Control Delay 14.8 HCM Level of Service B

HCM Volume to Capacity ratio 0.66

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 61.0% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 16 938 0 0 410 25 0 0 0 71 0 45

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.99 0.95

Flt Protected 0.95 1.00 1.00 0.97

Satd. Flow (prot) 1768 1863 1846 1713

Flt Permitted 0.48 1.00 1.00 0.97

Satd. Flow (perm) 887 1863 1846 1713

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 17 1020 0 0 446 27 0 0 0 77 0 49

RTOR Reduction (vph) 0 0 0 0 3 0 0 0 0 0 41 0

Lane Group Flow (vph) 17 1020 0 0 470 0 0 0 0 0 85 0

Confl. Peds. (#/hr) 1 1

Turn Type Perm Perm

Protected Phases 2 2 4

Permitted Phases 2 4

Actuated Green, G (s) 32.8 32.8 32.8 6.2

Effective Green, g (s) 32.8 32.8 32.8 6.2

Actuated g/C Ratio 0.70 0.70 0.70 0.13

Clearance Time (s) 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 619 1300 1288 226

v/s Ratio Prot c0.55 0.25

v/s Ratio Perm 0.02 0.05

v/c Ratio 0.03 0.78 0.37 0.38

Uniform Delay, d1 2.2 4.7 2.9 18.6

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 3.2 0.2 1.1

Delay (s) 2.2 7.9 3.1 19.7

Level of Service A A A B

Approach Delay (s) 7.8 3.1 0.0 19.7

Approach LOS A A A B

Intersection Summary

HCM Average Control Delay 7.4 HCM Level of Service A

HCM Volume to Capacity ratio 0.72

Actuated Cycle Length (s) 47.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 62.7% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 2 965 34 23 389 2 47 1 34 1 1 3

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.98

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 1.00 0.94 0.92

Flt Protected 0.95 1.00 0.95 1.00 0.97 0.99

Satd. Flow (prot) 1752 1852 1770 1861 1702 1667

Flt Permitted 0.50 1.00 0.12 1.00 0.82 0.95

Satd. Flow (perm) 927 1852 227 1861 1436 1591

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 2 1049 37 25 423 2 51 1 37 1 1 3

RTOR Reduction (vph) 0 2 0 0 0 0 0 31 0 0 3 0

Lane Group Flow (vph) 2 1084 0 25 425 0 0 58 0 0 2 0

Confl. Peds. (#/hr) 12 3 3 12 5 5

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 34.9 34.9 34.9 34.9 7.5 7.5

Effective Green, g (s) 34.9 34.9 34.9 34.9 7.5 7.5

Actuated g/C Ratio 0.69 0.69 0.69 0.69 0.15 0.15

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 642 1282 157 1289 214 237

v/s Ratio Prot c0.59 0.23

v/s Ratio Perm 0.00 0.11 c0.04 0.00

v/c Ratio 0.00 0.85 0.16 0.33 0.27 0.01

Uniform Delay, d1 2.4 5.8 2.7 3.1 19.0 18.3

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 5.3 0.5 0.2 0.7 0.0

Delay (s) 2.4 11.1 3.2 3.2 19.7 18.3

Level of Service A B A A B B

Approach Delay (s) 11.1 3.2 19.7 18.3

Approach LOS B A B B

Intersection Summary

HCM Average Control Delay 9.4 HCM Level of Service A

HCM Volume to Capacity ratio 0.74

Actuated Cycle Length (s) 50.4 Sum of lost time (s) 8.0

Intersection Capacity Utilization 70.8% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

7: NW 190th St & N Richmond Beach Rd 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 16 - 3-Lane RBR Synchro 7 -  Report
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 0 37 426 2 0 1020

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 40 463 2 0 1109

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1289

pX, platoon unblocked 0.87 0.87 0.87

vC, conflicting volume 1574 465 466

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1585 305 306

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 94 100

cM capacity (veh/h) 103 636 1085

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 40 465 1109

Volume Left 0 0 0

Volume Right 40 2 0

cSH 636 1700 1700

Volume to Capacity 0.06 0.27 0.65

Queue Length 95th (ft) 5 0 0

Control Delay (s) 11.0 0.0 0.0

Lane LOS B

Approach Delay (s) 11.0 0.0 0.0

Approach LOS B

Intersection Summary

Average Delay 0.3

Intersection Capacity Utilization 57.0% ICU Level of Service B

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR EBR2 WBL2 WBL WBT WBR NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 104 836 46 2 21 14 373 49 2 27 65 23

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 12 12 12 11 11 10 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.96

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1711 1863 1541 1711 1711 1531 1711 1719

Flt Permitted 0.50 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (perm) 898 1863 1541 1711 1711 1531 1711 1719

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 113 909 50 2 23 15 405 53 2 29 71 25

RTOR Reduction (vph) 0 0 0 0 0 0 0 32 0 0 19 0

Lane Group Flow (vph) 113 909 52 0 0 38 405 21 0 31 77 0

Confl. Peds. (#/hr) 2 2 3

Confl. Bikes (#/hr) 1 1

Bus Blockages (#/hr) 0 0 0 0 0 0 4 0 0 0 0 0

Turn Type Perm Perm Prot Prot Perm Split Split

Protected Phases 2 1 1 6 4 4 4

Permitted Phases 2 2 6

Actuated Green, G (s) 23.3 23.3 23.3 3.0 31.3 31.3 7.5 7.5

Effective Green, g (s) 23.3 23.3 23.3 3.0 31.3 31.3 7.5 7.5

Actuated g/C Ratio 0.29 0.29 0.29 0.04 0.39 0.39 0.09 0.09

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.5 2.5 2.0 2.0 2.0 2.5 2.5

Lane Grp Cap (vph) 262 543 449 64 669 599 160 161

v/s Ratio Prot c0.49 0.02 c0.24 0.02 c0.04

v/s Ratio Perm 0.13 0.03 0.01

v/c Ratio 0.43 1.67 0.12 0.59 0.61 0.03 0.19 0.48

Uniform Delay, d1 23.0 28.4 20.8 37.9 19.4 15.0 33.5 34.4

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 5.1 311.3 0.5 9.5 4.0 0.1 0.4 1.6

Delay (s) 28.1 339.7 21.3 47.4 23.5 15.1 33.9 36.0

Level of Service C F C D C B C D

Approach Delay (s) 291.5 24.4 35.5

Approach LOS F C D

Intersection Summary

HCM Average Control Delay 164.0 HCM Level of Service F

HCM Volume to Capacity ratio 1.03

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 25.0

Intersection Capacity Utilization 88.0% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

8: N Richmond Beach Rd & 8th Ave NW 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 16 - 3-Lane RBR Synchro 7 -  Report
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Movement SBL SBT SBR SBR2 NEL NER NER2

Lane Configurations

Volume (vph) 143 131 9 23 24 27 2

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 12 12 12

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.96

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 0.97 0.93

Flt Protected 0.95 1.00 0.98

Satd. Flow (prot) 1711 1725 1624

Flt Permitted 0.95 1.00 0.98

Satd. Flow (perm) 1711 1725 1624

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 155 142 10 25 26 29 2

RTOR Reduction (vph) 0 6 0 0 0 0 0

Lane Group Flow (vph) 155 171 0 0 57 0 0

Confl. Peds. (#/hr) 3 3 2

Confl. Bikes (#/hr) 1 1

Bus Blockages (#/hr) 0 2 0 0 0 0 0

Turn Type Split

Protected Phases 7 7 3

Permitted Phases

Actuated Green, G (s) 17.2 17.2 4.0

Effective Green, g (s) 17.2 17.2 4.0

Actuated g/C Ratio 0.21 0.21 0.05

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0

Lane Grp Cap (vph) 368 371 81

v/s Ratio Prot 0.09 c0.10 c0.04

v/s Ratio Perm

v/c Ratio 0.42 0.46 0.70

Uniform Delay, d1 27.1 27.4 37.4

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 0.3 0.3 20.2

Delay (s) 27.4 27.7 57.6

Level of Service C C E

Approach Delay (s) 27.5 57.6

Approach LOS C E

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 26 1036 3 11 418 39 9 23 18 100 15 90

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 11 11 10 10 11 10 10 10

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 0.99 1.00

Frt 1.00 1.00 1.00 0.99 1.00 0.93 1.00 0.87

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1707 1771 1711 1746 1632 1604 1642 1467

Flt Permitted 0.46 1.00 0.10 1.00 0.68 1.00 0.73 1.00

Satd. Flow (perm) 818 1771 182 1746 1174 1604 1258 1467

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 28 1126 3 12 454 42 10 25 20 109 16 98

RTOR Reduction (vph) 0 0 0 0 4 0 0 17 0 0 0 0

Lane Group Flow (vph) 28 1129 0 12 492 0 10 28 0 109 114 0

Confl. Peds. (#/hr) 2 7 7 2 7 3 3 7

Confl. Bikes (#/hr) 1 1 1

Bus Blockages (#/hr) 0 4 0 0 4 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 45.3 45.3 45.3 45.3 9.7 9.7 9.7 9.7

Effective Green, g (s) 45.3 45.3 45.3 45.3 9.7 9.7 9.7 9.7

Actuated g/C Ratio 0.70 0.70 0.70 0.70 0.15 0.15 0.15 0.15

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 570 1234 127 1217 175 239 188 219

v/s Ratio Prot c0.64 0.28 0.02 0.08

v/s Ratio Perm 0.03 0.07 0.01 c0.09

v/c Ratio 0.05 0.91 0.09 0.40 0.06 0.12 0.58 0.52

Uniform Delay, d1 3.1 8.2 3.2 4.2 23.7 23.9 25.8 25.5

Progression Factor 1.00 1.00 1.05 1.23 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.2 12.0 1.4 1.0 0.1 0.2 4.3 2.2

Delay (s) 3.3 20.2 4.8 6.1 23.9 24.2 30.0 27.7

Level of Service A C A A C C C C

Approach Delay (s) 19.8 6.0 24.1 28.9

Approach LOS B A C C

Intersection Summary

HCM Average Control Delay 17.3 HCM Level of Service B

HCM Volume to Capacity ratio 0.86

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 75.5% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 928 241 43 371 93 81

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 11 11 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frpb, ped/bikes 0.99 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.97 1.00 1.00 0.94

Flt Protected 1.00 0.95 1.00 0.97

Satd. Flow (prot) 1740 1770 1801 1680

Flt Permitted 1.00 0.95 1.00 0.97

Satd. Flow (perm) 1740 1770 1801 1680

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 1009 262 47 403 101 88

RTOR Reduction (vph) 6 0 0 0 25 0

Lane Group Flow (vph) 1265 0 47 403 164 0

Confl. Peds. (#/hr) 2 2

Confl. Bikes (#/hr) 2 2

Turn Type Prot

Protected Phases 2 1 6 4

Permitted Phases

Actuated Green, G (s) 93.8 5.1 103.9 16.1

Effective Green, g (s) 93.8 5.1 103.9 16.1

Actuated g/C Ratio 0.72 0.04 0.80 0.12

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1255 69 1439 208

v/s Ratio Prot c0.73 c0.03 0.22 c0.10

v/s Ratio Perm

v/c Ratio 1.01 0.68 0.28 0.79

Uniform Delay, d1 18.1 61.6 3.4 55.3

Progression Factor 0.88 1.00 1.00 1.00

Incremental Delay, d2 20.9 19.8 0.5 16.3

Delay (s) 36.8 81.4 3.9 71.6

Level of Service D F A E

Approach Delay (s) 36.8 12.0 71.6

Approach LOS D B E

Intersection Summary

HCM Average Control Delay 34.4 HCM Level of Service C

HCM Volume to Capacity ratio 0.96

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 82.0% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 38 0 7 31 0 0 0 44 17 1 0

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 41 0 8 34 0 0 0 48 18 1 0

Pedestrians 4 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 34 43 93 92 47 142 92 34

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 34 43 93 92 47 142 92 34

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 100 100 100 95 98 100 100

cM capacity (veh/h) 1578 1563 884 793 1017 782 793 1040

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total 41 8 34 48 20

Volume Left 0 8 0 0 18

Volume Right 0 0 0 48 0

cSH 1700 1563 1700 1017 783

Volume to Capacity 0.02 0.00 0.02 0.05 0.02

Queue Length 95th (ft) 0 0 0 4 2

Control Delay (s) 0.0 7.3 0.0 8.7 9.7

Lane LOS A A A

Approach Delay (s) 0.0 1.3 8.7 9.7

Approach LOS A A

Intersection Summary

Average Delay 4.4

Intersection Capacity Utilization 20.1% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 5 131 0 21 48 58 2 9 66 239 3 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.98 0.95 1.00

Flpb, ped/bikes 0.99 1.00 0.99 1.00 1.00 0.97

Frt 1.00 1.00 1.00 0.92 0.88 1.00

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95

Satd. Flow (prot) 1743 1863 1754 1675 1566 1718

Flt Permitted 0.68 1.00 0.67 1.00 1.00 0.67

Satd. Flow (perm) 1253 1863 1230 1675 1561 1203

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 5 142 0 23 52 63 2 10 72 260 3 0

RTOR Reduction (vph) 0 0 0 0 40 0 0 35 0 0 0 0

Lane Group Flow (vph) 5 142 0 23 75 0 0 49 0 0 263 0

Confl. Peds. (#/hr) 8 5 5 8 12 18 18 12

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 24.0 24.0 24.0 24.0 33.0 33.0

Effective Green, g (s) 24.0 24.0 24.0 24.0 33.0 33.0

Actuated g/C Ratio 0.37 0.37 0.37 0.37 0.51 0.51

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 463 688 454 618 793 611

v/s Ratio Prot c0.08 0.04

v/s Ratio Perm 0.00 0.02 0.03 c0.22

v/c Ratio 0.01 0.21 0.05 0.12 0.06 0.43

Uniform Delay, d1 13.0 14.0 13.2 13.5 8.1 10.1

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.7 0.2 0.4 0.1 2.2

Delay (s) 13.0 14.7 13.4 13.9 8.3 12.3

Level of Service B B B B A B

Approach Delay (s) 14.6 13.9 8.3 12.3

Approach LOS B B A B

Intersection Summary

HCM Average Control Delay 12.6 HCM Level of Service B

HCM Volume to Capacity ratio 0.34

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 44.2% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 9 427 0 0 157 24 0 0 0 68 0 23

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.98 0.97

Flt Protected 0.95 1.00 1.00 0.96

Satd. Flow (prot) 1769 1863 1825 1734

Flt Permitted 0.63 1.00 1.00 0.96

Satd. Flow (perm) 1180 1863 1825 1734

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 10 464 0 0 171 26 0 0 0 74 0 25

RTOR Reduction (vph) 0 0 0 0 11 0 0 0 0 0 21 0

Lane Group Flow (vph) 10 464 0 0 186 0 0 0 0 0 78 0

Confl. Peds. (#/hr) 1 1

Turn Type Perm Perm

Protected Phases 2 2 4

Permitted Phases 2 4

Actuated Green, G (s) 10.4 10.4 10.4 3.5

Effective Green, g (s) 10.4 10.4 10.4 3.5

Actuated g/C Ratio 0.47 0.47 0.47 0.16

Clearance Time (s) 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 560 885 867 277

v/s Ratio Prot c0.25 0.10

v/s Ratio Perm 0.01 0.04

v/c Ratio 0.02 0.52 0.22 0.28

Uniform Delay, d1 3.0 4.0 3.4 8.1

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.6 0.1 0.6

Delay (s) 3.1 4.6 3.5 8.7

Level of Service A A A A

Approach Delay (s) 4.6 3.5 0.0 8.7

Approach LOS A A A A

Intersection Summary

HCM Average Control Delay 4.8 HCM Level of Service A

HCM Volume to Capacity ratio 0.46

Actuated Cycle Length (s) 21.9 Sum of lost time (s) 8.0

Intersection Capacity Utilization 34.3% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 2 461 25 22 160 2 22 1 32 1 1 3

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 1.00 0.92 0.92

Flt Protected 0.95 1.00 0.95 1.00 0.98 0.99

Satd. Flow (prot) 1755 1846 1768 1859 1679 1670

Flt Permitted 0.65 1.00 0.40 1.00 0.88 0.94

Satd. Flow (perm) 1194 1846 744 1859 1512 1591

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 2 501 27 24 174 2 24 1 35 1 1 3

RTOR Reduction (vph) 0 4 0 0 1 0 0 27 0 0 2 0

Lane Group Flow (vph) 2 524 0 24 175 0 0 33 0 0 3 0

Confl. Peds. (#/hr) 12 3 3 12 5 5

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 13.6 13.6 13.6 13.6 6.4 6.4

Effective Green, g (s) 13.6 13.6 13.6 13.6 6.4 6.4

Actuated g/C Ratio 0.49 0.49 0.49 0.49 0.23 0.23

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 580 897 361 903 346 364

v/s Ratio Prot c0.28 0.09

v/s Ratio Perm 0.00 0.03 c0.02 0.00

v/c Ratio 0.00 0.58 0.07 0.19 0.10 0.01

Uniform Delay, d1 3.7 5.2 3.8 4.1 8.5 8.3

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 1.0 0.1 0.1 0.1 0.0

Delay (s) 3.7 6.1 3.9 4.2 8.6 8.4

Level of Service A A A A A A

Approach Delay (s) 6.1 4.2 8.6 8.4

Approach LOS A A A A

Intersection Summary

HCM Average Control Delay 5.8 HCM Level of Service A

HCM Volume to Capacity ratio 0.43

Actuated Cycle Length (s) 28.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 38.5% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 0 40 192 2 0 514

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 43 209 2 0 559

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1289

pX, platoon unblocked

vC, conflicting volume 769 211 212

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 769 211 212

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 95 100

cM capacity (veh/h) 369 829 1357

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 43 211 559

Volume Left 0 0 0

Volume Right 43 2 0

cSH 829 1700 1700

Volume to Capacity 0.05 0.12 0.33

Queue Length 95th (ft) 4 0 0

Control Delay (s) 9.6 0.0 0.0

Lane LOS A

Approach Delay (s) 9.6 0.0 0.0

Approach LOS A

Intersection Summary

Average Delay 0.5

Intersection Capacity Utilization 30.4% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR EBR2 WBL2 WBL WBT WBR NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 81 357 42 2 20 13 148 48 2 20 63 22

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 12 12 12 11 11 10 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.96

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1711 1863 1541 1711 1711 1531 1711 1719

Flt Permitted 0.66 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1179 1863 1541 1711 1711 1531 1711 1719

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 88 388 46 2 22 14 161 52 2 22 68 24

RTOR Reduction (vph) 0 0 0 0 0 0 0 31 0 0 19 0

Lane Group Flow (vph) 88 388 48 0 0 36 161 21 0 24 73 0

Confl. Peds. (#/hr) 2 2 3

Confl. Bikes (#/hr) 1 1

Bus Blockages (#/hr) 0 0 0 0 0 0 4 0 0 0 0 0

Turn Type Perm Perm Prot Prot Perm Split Split

Protected Phases 2 1 1 6 4 4 4

Permitted Phases 2 2 6

Actuated Green, G (s) 24.4 24.4 24.4 3.4 32.8 32.8 7.3 7.3

Effective Green, g (s) 24.4 24.4 24.4 3.4 32.8 32.8 7.3 7.3

Actuated g/C Ratio 0.30 0.30 0.30 0.04 0.41 0.41 0.09 0.09

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.5 2.5 2.0 2.0 2.0 2.5 2.5

Lane Grp Cap (vph) 360 568 470 73 702 628 156 157

v/s Ratio Prot c0.21 c0.02 0.09 0.01 c0.04

v/s Ratio Perm 0.07 0.03 0.01

v/c Ratio 0.24 0.68 0.10 0.49 0.23 0.03 0.15 0.46

Uniform Delay, d1 20.9 24.4 19.9 37.5 15.4 14.1 33.5 34.5

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.6 6.5 0.4 1.9 0.8 0.1 0.3 1.6

Delay (s) 22.5 30.9 20.4 39.4 16.1 14.2 33.8 36.1

Level of Service C C C D B B C D

Approach Delay (s) 28.6 19.1 35.6

Approach LOS C B D

Intersection Summary

HCM Average Control Delay 28.3 HCM Level of Service C

HCM Volume to Capacity ratio 0.58

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 25.0

Intersection Capacity Utilization 62.3% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBL SBT SBR SBR2 NEL NER NER2

Lane Configurations

Volume (vph) 138 126 9 20 23 26 2

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 12 12 12

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.96

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 0.97 0.93

Flt Protected 0.95 1.00 0.98

Satd. Flow (prot) 1711 1728 1626

Flt Permitted 0.95 1.00 0.98

Satd. Flow (perm) 1711 1728 1626

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 150 137 10 22 25 28 2

RTOR Reduction (vph) 0 6 0 0 0 0 0

Lane Group Flow (vph) 150 163 0 0 55 0 0

Confl. Peds. (#/hr) 3 3 2

Confl. Bikes (#/hr) 1 1

Bus Blockages (#/hr) 0 2 0 0 0 0 0

Turn Type Split

Protected Phases 7 7 3

Permitted Phases

Actuated Green, G (s) 15.7 15.7 4.2

Effective Green, g (s) 15.7 15.7 4.2

Actuated g/C Ratio 0.20 0.20 0.05

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0

Lane Grp Cap (vph) 336 339 85

v/s Ratio Prot 0.09 c0.09 c0.03

v/s Ratio Perm

v/c Ratio 0.45 0.48 0.65

Uniform Delay, d1 28.3 28.5 37.2

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 0.3 0.4 12.0

Delay (s) 28.7 28.9 49.2

Level of Service C C D

Approach Delay (s) 28.8 49.2

Approach LOS C D

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 18 557 3 10 249 38 9 22 17 96 14 29

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 11 11 10 10 11 10 10 10

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.98

Flpb, ped/bikes 1.00 1.00 0.99 1.00 0.99 1.00 0.99 1.00

Frt 1.00 1.00 1.00 0.98 1.00 0.94 1.00 0.90

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1706 1770 1701 1731 1630 1609 1642 1522

Flt Permitted 0.57 1.00 0.39 1.00 0.73 1.00 0.73 1.00

Satd. Flow (perm) 1025 1770 693 1731 1246 1609 1261 1522

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 20 605 3 11 271 41 10 24 18 104 15 32

RTOR Reduction (vph) 0 0 0 0 6 0 0 15 0 0 0 0

Lane Group Flow (vph) 20 608 0 11 306 0 10 27 0 104 47 0

Confl. Peds. (#/hr) 2 7 7 2 7 3 3 7

Confl. Bikes (#/hr) 1 1 1

Bus Blockages (#/hr) 0 4 0 0 4 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 45.4 45.4 45.4 45.4 9.6 9.6 9.6 9.6

Effective Green, g (s) 45.4 45.4 45.4 45.4 9.6 9.6 9.6 9.6

Actuated g/C Ratio 0.70 0.70 0.70 0.70 0.15 0.15 0.15 0.15

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 716 1236 484 1209 184 238 186 225

v/s Ratio Prot c0.34 0.18 0.02 0.03

v/s Ratio Perm 0.02 0.02 0.01 c0.08

v/c Ratio 0.03 0.49 0.02 0.25 0.05 0.11 0.56 0.21

Uniform Delay, d1 3.0 4.5 3.0 3.6 23.8 24.0 25.7 24.4

Progression Factor 1.00 1.00 1.17 1.06 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 1.4 0.1 0.5 0.1 0.2 3.6 0.5

Delay (s) 3.1 5.9 3.6 4.3 23.9 24.2 29.4 24.8

Level of Service A A A A C C C C

Approach Delay (s) 5.8 4.3 24.2 27.9

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 9.1 HCM Level of Service A

HCM Volume to Capacity ratio 0.50

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 50.1% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 471 215 42 218 75 78

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 11 11 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frpb, ped/bikes 0.99 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.96 1.00 1.00 0.93

Flt Protected 1.00 0.95 1.00 0.98

Satd. Flow (prot) 1709 1770 1801 1670

Flt Permitted 1.00 0.95 1.00 0.98

Satd. Flow (perm) 1709 1770 1801 1670

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 512 234 46 237 82 85

RTOR Reduction (vph) 10 0 0 0 31 0

Lane Group Flow (vph) 736 0 46 237 136 0

Confl. Peds. (#/hr) 2 2

Confl. Bikes (#/hr) 2 2

Turn Type Prot

Protected Phases 2 1 6 4

Permitted Phases

Actuated Green, G (s) 93.3 6.9 105.2 14.8

Effective Green, g (s) 93.3 6.9 105.2 14.8

Actuated g/C Ratio 0.72 0.05 0.81 0.11

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1227 94 1457 190

v/s Ratio Prot c0.43 c0.03 0.13 c0.08

v/s Ratio Perm

v/c Ratio 0.60 0.49 0.16 0.72

Uniform Delay, d1 9.1 59.8 2.7 55.6

Progression Factor 0.77 1.00 1.00 1.00

Incremental Delay, d2 2.0 1.5 0.2 10.2

Delay (s) 9.0 61.3 3.0 65.7

Level of Service A E A E

Approach Delay (s) 9.0 12.4 65.7

Approach LOS A B E

Intersection Summary

HCM Average Control Delay 17.7 HCM Level of Service B

HCM Volume to Capacity ratio 0.61

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 55.2% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 45 0 7 77 0 0 0 44 17 1 0

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 49 0 8 84 0 0 0 48 18 1 0

Pedestrians 4 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 84 51 150 150 55 200 150 84

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 84 51 150 150 55 200 150 84

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 100 100 100 95 97 100 100

cM capacity (veh/h) 1513 1553 811 737 1007 717 737 976

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total 49 8 84 48 20

Volume Left 0 8 0 0 18

Volume Right 0 0 0 48 0

cSH 1700 1553 1700 1007 718

Volume to Capacity 0.03 0.00 0.05 0.05 0.03

Queue Length 95th (ft) 0 0 0 4 2

Control Delay (s) 0.0 7.3 0.0 8.8 10.2

Lane LOS A A B

Approach Delay (s) 0.0 0.6 8.8 10.2

Approach LOS A B

Intersection Summary

Average Delay 3.2

Intersection Capacity Utilization 20.1% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 5 138 0 21 94 58 3 9 66 239 3 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 0.95 1.00

Flpb, ped/bikes 0.99 1.00 0.99 1.00 1.00 0.97

Frt 1.00 1.00 1.00 0.94 0.89 1.00

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95

Satd. Flow (prot) 1745 1863 1754 1731 1568 1718

Flt Permitted 0.65 1.00 0.66 1.00 0.99 0.67

Satd. Flow (perm) 1192 1863 1222 1731 1560 1202

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 5 150 0 23 102 63 3 10 72 260 3 0

RTOR Reduction (vph) 0 0 0 0 34 0 0 35 0 0 0 0

Lane Group Flow (vph) 5 150 0 23 131 0 0 50 0 0 263 0

Confl. Peds. (#/hr) 8 5 5 8 12 18 18 12

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 24.0 24.0 24.0 24.0 33.0 33.0

Effective Green, g (s) 24.0 24.0 24.0 24.0 33.0 33.0

Actuated g/C Ratio 0.37 0.37 0.37 0.37 0.51 0.51

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 440 688 451 639 792 610

v/s Ratio Prot c0.08 0.08

v/s Ratio Perm 0.00 0.02 0.03 c0.22

v/c Ratio 0.01 0.22 0.05 0.20 0.06 0.43

Uniform Delay, d1 13.0 14.1 13.2 14.0 8.1 10.1

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.7 0.2 0.7 0.2 2.2

Delay (s) 13.0 14.8 13.4 14.7 8.3 12.3

Level of Service B B B B A B

Approach Delay (s) 14.7 14.6 8.3 12.3

Approach LOS B B A B

Intersection Summary

HCM Average Control Delay 13.0 HCM Level of Service B

HCM Volume to Capacity ratio 0.34

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 44.2% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 9 434 0 0 198 24 0 0 0 68 0 28

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.99 0.96

Flt Protected 0.95 1.00 1.00 0.97

Satd. Flow (prot) 1769 1863 1832 1729

Flt Permitted 0.61 1.00 1.00 0.97

Satd. Flow (perm) 1134 1863 1832 1729

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 10 472 0 0 215 26 0 0 0 74 0 30

RTOR Reduction (vph) 0 0 0 0 8 0 0 0 0 0 25 0

Lane Group Flow (vph) 10 472 0 0 233 0 0 0 0 0 79 0

Confl. Peds. (#/hr) 1 1

Turn Type Perm Perm

Protected Phases 2 2 4

Permitted Phases 2 4

Actuated Green, G (s) 10.7 10.7 10.7 3.6

Effective Green, g (s) 10.7 10.7 10.7 3.6

Actuated g/C Ratio 0.48 0.48 0.48 0.16

Clearance Time (s) 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 544 894 879 279

v/s Ratio Prot c0.25 0.13

v/s Ratio Perm 0.01 0.05

v/c Ratio 0.02 0.53 0.26 0.28

Uniform Delay, d1 3.0 4.0 3.5 8.2

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.6 0.2 0.6

Delay (s) 3.1 4.6 3.6 8.8

Level of Service A A A A

Approach Delay (s) 4.6 3.6 0.0 8.8

Approach LOS A A A A

Intersection Summary

HCM Average Control Delay 4.8 HCM Level of Service A

HCM Volume to Capacity ratio 0.47

Actuated Cycle Length (s) 22.3 Sum of lost time (s) 8.0

Intersection Capacity Utilization 35.0% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 2 468 25 22 196 2 27 1 32 1 1 3

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 1.00 0.93 0.92

Flt Protected 0.95 1.00 0.95 1.00 0.98 0.99

Satd. Flow (prot) 1756 1847 1768 1860 1686 1670

Flt Permitted 0.62 1.00 0.39 1.00 0.87 0.94

Satd. Flow (perm) 1152 1847 729 1860 1499 1592

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 2 509 27 24 213 2 29 1 35 1 1 3

RTOR Reduction (vph) 0 4 0 0 1 0 0 27 0 0 2 0

Lane Group Flow (vph) 2 532 0 24 214 0 0 38 0 0 3 0

Confl. Peds. (#/hr) 12 3 3 12 5 5

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 14.0 14.0 14.0 14.0 6.6 6.6

Effective Green, g (s) 14.0 14.0 14.0 14.0 6.6 6.6

Actuated g/C Ratio 0.49 0.49 0.49 0.49 0.23 0.23

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 564 904 357 910 346 367

v/s Ratio Prot c0.29 0.12

v/s Ratio Perm 0.00 0.03 c0.03 0.00

v/c Ratio 0.00 0.59 0.07 0.24 0.11 0.01

Uniform Delay, d1 3.7 5.2 3.9 4.2 8.7 8.5

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 1.0 0.1 0.1 0.1 0.0

Delay (s) 3.7 6.2 3.9 4.3 8.8 8.5

Level of Service A A A A A A

Approach Delay (s) 6.2 4.3 8.8 8.5

Approach LOS A A A A

Intersection Summary

HCM Average Control Delay 5.9 HCM Level of Service A

HCM Volume to Capacity ratio 0.44

Actuated Cycle Length (s) 28.6 Sum of lost time (s) 8.0

Intersection Capacity Utilization 39.8% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 0 59 209 2 0 520

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 64 227 2 0 565

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1289

pX, platoon unblocked

vC, conflicting volume 794 229 230

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 794 229 230

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 92 100

cM capacity (veh/h) 357 809 1336

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 64 229 565

Volume Left 0 0 0

Volume Right 64 2 0

cSH 809 1700 1700

Volume to Capacity 0.08 0.13 0.33

Queue Length 95th (ft) 6 0 0

Control Delay (s) 9.8 0.0 0.0

Lane LOS A

Approach Delay (s) 9.8 0.0 0.0

Approach LOS A

Intersection Summary

Average Delay 0.7

Intersection Capacity Utilization 30.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR EBR2 WBL2 WBL WBT WBR NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 81 363 42 2 20 13 163 48 2 22 63 22

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 12 12 12 11 11 10 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.96

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1711 1863 1541 1711 1711 1531 1711 1719

Flt Permitted 0.65 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1162 1863 1541 1711 1711 1531 1711 1719

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 88 395 46 2 22 14 177 52 2 24 68 24

RTOR Reduction (vph) 0 0 0 0 0 0 0 31 0 0 19 0

Lane Group Flow (vph) 88 395 48 0 0 36 177 21 0 26 73 0

Confl. Peds. (#/hr) 2 2 3

Confl. Bikes (#/hr) 1 1

Bus Blockages (#/hr) 0 0 0 0 0 0 4 0 0 0 0 0

Turn Type Perm Perm Prot Prot Perm Split Split

Protected Phases 2 1 1 6 4 4 4

Permitted Phases 2 2 6

Actuated Green, G (s) 24.4 24.4 24.4 3.4 32.8 32.8 7.3 7.3

Effective Green, g (s) 24.4 24.4 24.4 3.4 32.8 32.8 7.3 7.3

Actuated g/C Ratio 0.30 0.30 0.30 0.04 0.41 0.41 0.09 0.09

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.5 2.5 2.0 2.0 2.0 2.5 2.5

Lane Grp Cap (vph) 354 568 470 73 702 628 156 157

v/s Ratio Prot c0.21 c0.02 0.10 0.02 c0.04

v/s Ratio Perm 0.08 0.03 0.01

v/c Ratio 0.25 0.70 0.10 0.49 0.25 0.03 0.17 0.46

Uniform Delay, d1 20.9 24.5 19.9 37.5 15.5 14.1 33.5 34.5

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.7 6.9 0.4 1.9 0.9 0.1 0.4 1.6

Delay (s) 22.6 31.4 20.4 39.4 16.4 14.2 33.9 36.1

Level of Service C C C D B B C D

Approach Delay (s) 29.0 19.1 35.6

Approach LOS C B D

Intersection Summary

HCM Average Control Delay 28.4 HCM Level of Service C

HCM Volume to Capacity ratio 0.59

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 25.0

Intersection Capacity Utilization 62.7% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBL SBT SBR SBR2 NEL NER NER2

Lane Configurations

Volume (vph) 138 126 9 20 23 26 2

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 12 12 12

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.96

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 0.97 0.93

Flt Protected 0.95 1.00 0.98

Satd. Flow (prot) 1711 1728 1626

Flt Permitted 0.95 1.00 0.98

Satd. Flow (perm) 1711 1728 1626

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 150 137 10 22 25 28 2

RTOR Reduction (vph) 0 6 0 0 0 0 0

Lane Group Flow (vph) 150 163 0 0 55 0 0

Confl. Peds. (#/hr) 3 3 2

Confl. Bikes (#/hr) 1 1

Bus Blockages (#/hr) 0 2 0 0 0 0 0

Turn Type Split

Protected Phases 7 7 3

Permitted Phases

Actuated Green, G (s) 15.7 15.7 4.2

Effective Green, g (s) 15.7 15.7 4.2

Actuated g/C Ratio 0.20 0.20 0.05

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0

Lane Grp Cap (vph) 336 339 85

v/s Ratio Prot 0.09 c0.09 c0.03

v/s Ratio Perm

v/c Ratio 0.45 0.48 0.65

Uniform Delay, d1 28.3 28.5 37.2

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 0.3 0.4 12.0

Delay (s) 28.7 28.9 49.2

Level of Service C C D

Approach Delay (s) 28.8 49.2

Approach LOS C D

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 18 563 3 10 264 38 9 22 17 96 14 29

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 11 11 10 10 11 10 10 10

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.98

Flpb, ped/bikes 1.00 1.00 0.99 1.00 0.99 1.00 0.99 1.00

Frt 1.00 1.00 1.00 0.98 1.00 0.94 1.00 0.90

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1706 1770 1701 1733 1630 1609 1642 1522

Flt Permitted 0.56 1.00 0.38 1.00 0.73 1.00 0.73 1.00

Satd. Flow (perm) 1010 1770 685 1733 1246 1609 1261 1522

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 20 612 3 11 287 41 10 24 18 104 15 32

RTOR Reduction (vph) 0 0 0 0 6 0 0 15 0 0 0 0

Lane Group Flow (vph) 20 615 0 11 322 0 10 27 0 104 47 0

Confl. Peds. (#/hr) 2 7 7 2 7 3 3 7

Confl. Bikes (#/hr) 1 1 1

Bus Blockages (#/hr) 0 4 0 0 4 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 45.4 45.4 45.4 45.4 9.6 9.6 9.6 9.6

Effective Green, g (s) 45.4 45.4 45.4 45.4 9.6 9.6 9.6 9.6

Actuated g/C Ratio 0.70 0.70 0.70 0.70 0.15 0.15 0.15 0.15

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 705 1236 478 1210 184 238 186 225

v/s Ratio Prot c0.35 0.19 0.02 0.03

v/s Ratio Perm 0.02 0.02 0.01 c0.08

v/c Ratio 0.03 0.50 0.02 0.27 0.05 0.11 0.56 0.21

Uniform Delay, d1 3.0 4.5 3.0 3.6 23.8 24.0 25.7 24.4

Progression Factor 1.00 1.00 1.20 1.07 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 1.4 0.1 0.5 0.1 0.2 3.6 0.5

Delay (s) 3.1 6.0 3.7 4.4 23.9 24.2 29.4 24.8

Level of Service A A A A C C C C

Approach Delay (s) 5.9 4.4 24.2 27.9

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 9.1 HCM Level of Service A

HCM Volume to Capacity ratio 0.51

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 50.4% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 477 215 42 231 77 78

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 11 11 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frpb, ped/bikes 0.99 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.96 1.00 1.00 0.93

Flt Protected 1.00 0.95 1.00 0.98

Satd. Flow (prot) 1709 1770 1801 1672

Flt Permitted 1.00 0.95 1.00 0.98

Satd. Flow (perm) 1709 1770 1801 1672

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 518 234 46 251 84 85

RTOR Reduction (vph) 10 0 0 0 30 0

Lane Group Flow (vph) 742 0 46 251 139 0

Confl. Peds. (#/hr) 2 2

Confl. Bikes (#/hr) 2 2

Turn Type Prot

Protected Phases 2 1 6 4

Permitted Phases

Actuated Green, G (s) 93.1 6.9 105.0 15.0

Effective Green, g (s) 93.1 6.9 105.0 15.0

Actuated g/C Ratio 0.72 0.05 0.81 0.12

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1224 94 1455 193

v/s Ratio Prot c0.43 c0.03 0.14 c0.08

v/s Ratio Perm

v/c Ratio 0.61 0.49 0.17 0.72

Uniform Delay, d1 9.3 59.8 2.8 55.5

Progression Factor 0.78 1.00 1.00 1.00

Incremental Delay, d2 2.1 1.5 0.3 10.2

Delay (s) 9.3 61.3 3.1 65.7

Level of Service A E A E

Approach Delay (s) 9.3 12.1 65.7

Approach LOS A B E

Intersection Summary

HCM Average Control Delay 17.8 HCM Level of Service B

HCM Volume to Capacity ratio 0.61

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 55.7% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 38 0 7 31 0 0 0 44 17 1 0

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 41 0 8 34 0 0 0 48 18 1 0

Pedestrians 4 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 34 43 93 92 47 142 92 34

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 34 43 93 92 47 142 92 34

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 100 100 100 95 98 100 100

cM capacity (veh/h) 1578 1563 884 793 1017 782 793 1040

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total 41 8 34 48 20

Volume Left 0 8 0 0 18

Volume Right 0 0 0 48 0

cSH 1700 1563 1700 1017 783

Volume to Capacity 0.02 0.00 0.02 0.05 0.02

Queue Length 95th (ft) 0 0 0 4 2

Control Delay (s) 0.0 7.3 0.0 8.7 9.7

Lane LOS A A A

Approach Delay (s) 0.0 1.3 8.7 9.7

Approach LOS A A

Intersection Summary

Average Delay 4.4

Intersection Capacity Utilization 20.1% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 5 131 0 21 48 58 2 9 66 239 3 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.98 0.95 1.00

Flpb, ped/bikes 0.99 1.00 0.99 1.00 1.00 0.97

Frt 1.00 1.00 1.00 0.92 0.88 1.00

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95

Satd. Flow (prot) 1743 1863 1754 1675 1566 1718

Flt Permitted 0.68 1.00 0.67 1.00 1.00 0.67

Satd. Flow (perm) 1253 1863 1230 1675 1561 1203

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 5 142 0 23 52 63 2 10 72 260 3 0

RTOR Reduction (vph) 0 0 0 0 40 0 0 35 0 0 0 0

Lane Group Flow (vph) 5 142 0 23 75 0 0 49 0 0 263 0

Confl. Peds. (#/hr) 8 5 5 8 12 18 18 12

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 24.0 24.0 24.0 24.0 33.0 33.0

Effective Green, g (s) 24.0 24.0 24.0 24.0 33.0 33.0

Actuated g/C Ratio 0.37 0.37 0.37 0.37 0.51 0.51

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 463 688 454 618 793 611

v/s Ratio Prot c0.08 0.04

v/s Ratio Perm 0.00 0.02 0.03 c0.22

v/c Ratio 0.01 0.21 0.05 0.12 0.06 0.43

Uniform Delay, d1 13.0 14.0 13.2 13.5 8.1 10.1

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.7 0.2 0.4 0.1 2.2

Delay (s) 13.0 14.7 13.4 13.9 8.3 12.3

Level of Service B B B B A B

Approach Delay (s) 14.6 13.9 8.3 12.3

Approach LOS B B A B

Intersection Summary

HCM Average Control Delay 12.6 HCM Level of Service B

HCM Volume to Capacity ratio 0.34

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 44.2% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 9 427 0 0 157 24 0 0 0 68 0 23

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.98 0.97

Flt Protected 0.95 1.00 1.00 0.96

Satd. Flow (prot) 1769 1863 1825 1734

Flt Permitted 0.63 1.00 1.00 0.96

Satd. Flow (perm) 1180 1863 1825 1734

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 10 464 0 0 171 26 0 0 0 74 0 25

RTOR Reduction (vph) 0 0 0 0 11 0 0 0 0 0 21 0

Lane Group Flow (vph) 10 464 0 0 186 0 0 0 0 0 78 0

Confl. Peds. (#/hr) 1 1

Turn Type Perm Perm

Protected Phases 2 2 4

Permitted Phases 2 4

Actuated Green, G (s) 10.4 10.4 10.4 3.5

Effective Green, g (s) 10.4 10.4 10.4 3.5

Actuated g/C Ratio 0.47 0.47 0.47 0.16

Clearance Time (s) 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 560 885 867 277

v/s Ratio Prot c0.25 0.10

v/s Ratio Perm 0.01 0.04

v/c Ratio 0.02 0.52 0.22 0.28

Uniform Delay, d1 3.0 4.0 3.4 8.1

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.6 0.1 0.6

Delay (s) 3.1 4.6 3.5 8.7

Level of Service A A A A

Approach Delay (s) 4.6 3.5 0.0 8.7

Approach LOS A A A A

Intersection Summary

HCM Average Control Delay 4.8 HCM Level of Service A

HCM Volume to Capacity ratio 0.46

Actuated Cycle Length (s) 21.9 Sum of lost time (s) 8.0

Intersection Capacity Utilization 34.3% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 2 461 25 22 160 2 22 1 32 1 1 3

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 1.00 0.92 0.92

Flt Protected 0.95 1.00 0.95 1.00 0.98 0.99

Satd. Flow (prot) 1755 1846 1768 1859 1679 1670

Flt Permitted 0.65 1.00 0.40 1.00 0.88 0.94

Satd. Flow (perm) 1194 1846 744 1859 1512 1591

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 2 501 27 24 174 2 24 1 35 1 1 3

RTOR Reduction (vph) 0 4 0 0 1 0 0 27 0 0 2 0

Lane Group Flow (vph) 2 524 0 24 175 0 0 33 0 0 3 0

Confl. Peds. (#/hr) 12 3 3 12 5 5

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 13.6 13.6 13.6 13.6 6.4 6.4

Effective Green, g (s) 13.6 13.6 13.6 13.6 6.4 6.4

Actuated g/C Ratio 0.49 0.49 0.49 0.49 0.23 0.23

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 580 897 361 903 346 364

v/s Ratio Prot c0.28 0.09

v/s Ratio Perm 0.00 0.03 c0.02 0.00

v/c Ratio 0.00 0.58 0.07 0.19 0.10 0.01

Uniform Delay, d1 3.7 5.2 3.8 4.1 8.5 8.3

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 1.0 0.1 0.1 0.1 0.0

Delay (s) 3.7 6.1 3.9 4.2 8.6 8.4

Level of Service A A A A A A

Approach Delay (s) 6.1 4.2 8.6 8.4

Approach LOS A A A A

Intersection Summary

HCM Average Control Delay 5.8 HCM Level of Service A

HCM Volume to Capacity ratio 0.43

Actuated Cycle Length (s) 28.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 38.5% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 0 40 192 2 0 514

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 43 209 2 0 559

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1289

pX, platoon unblocked

vC, conflicting volume 769 211 212

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 769 211 212

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 95 100

cM capacity (veh/h) 369 829 1357

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 43 211 559

Volume Left 0 0 0

Volume Right 43 2 0

cSH 829 1700 1700

Volume to Capacity 0.05 0.12 0.33

Queue Length 95th (ft) 4 0 0

Control Delay (s) 9.6 0.0 0.0

Lane LOS A

Approach Delay (s) 9.6 0.0 0.0

Approach LOS A

Intersection Summary

Average Delay 0.5

Intersection Capacity Utilization 30.4% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR EBR2 WBL2 WBL WBT WBR NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 81 357 42 2 20 13 148 48 2 20 63 22

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 12 12 12 11 11 10 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.96

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1711 1863 1541 1711 1711 1531 1711 1719

Flt Permitted 0.66 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1179 1863 1541 1711 1711 1531 1711 1719

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 88 388 46 2 22 14 161 52 2 22 68 24

RTOR Reduction (vph) 0 0 0 0 0 0 0 31 0 0 19 0

Lane Group Flow (vph) 88 388 48 0 0 36 161 21 0 24 73 0

Confl. Peds. (#/hr) 2 2 3

Confl. Bikes (#/hr) 1 1

Bus Blockages (#/hr) 0 0 0 0 0 0 4 0 0 0 0 0

Turn Type Perm Perm Prot Prot Perm Split Split

Protected Phases 2 1 1 6 4 4 4

Permitted Phases 2 2 6

Actuated Green, G (s) 24.4 24.4 24.4 3.4 32.8 32.8 7.3 7.3

Effective Green, g (s) 24.4 24.4 24.4 3.4 32.8 32.8 7.3 7.3

Actuated g/C Ratio 0.30 0.30 0.30 0.04 0.41 0.41 0.09 0.09

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.5 2.5 2.0 2.0 2.0 2.5 2.5

Lane Grp Cap (vph) 360 568 470 73 702 628 156 157

v/s Ratio Prot c0.21 c0.02 0.09 0.01 c0.04

v/s Ratio Perm 0.07 0.03 0.01

v/c Ratio 0.24 0.68 0.10 0.49 0.23 0.03 0.15 0.46

Uniform Delay, d1 20.9 24.4 19.9 37.5 15.4 14.1 33.5 34.5

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.6 6.5 0.4 1.9 0.8 0.1 0.3 1.6

Delay (s) 22.5 30.9 20.4 39.4 16.1 14.2 33.8 36.1

Level of Service C C C D B B C D

Approach Delay (s) 28.6 19.1 35.6

Approach LOS C B D

Intersection Summary

HCM Average Control Delay 28.3 HCM Level of Service C

HCM Volume to Capacity ratio 0.58

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 25.0

Intersection Capacity Utilization 62.3% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBL SBT SBR SBR2 NEL NER NER2

Lane Configurations

Volume (vph) 138 126 9 20 23 26 2

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 12 12 12

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.96

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 0.97 0.93

Flt Protected 0.95 1.00 0.98

Satd. Flow (prot) 1711 1728 1626

Flt Permitted 0.95 1.00 0.98

Satd. Flow (perm) 1711 1728 1626

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 150 137 10 22 25 28 2

RTOR Reduction (vph) 0 6 0 0 0 0 0

Lane Group Flow (vph) 150 163 0 0 55 0 0

Confl. Peds. (#/hr) 3 3 2

Confl. Bikes (#/hr) 1 1

Bus Blockages (#/hr) 0 2 0 0 0 0 0

Turn Type Split

Protected Phases 7 7 3

Permitted Phases

Actuated Green, G (s) 15.7 15.7 4.2

Effective Green, g (s) 15.7 15.7 4.2

Actuated g/C Ratio 0.20 0.20 0.05

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0

Lane Grp Cap (vph) 336 339 85

v/s Ratio Prot 0.09 c0.09 c0.03

v/s Ratio Perm

v/c Ratio 0.45 0.48 0.65

Uniform Delay, d1 28.3 28.5 37.2

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 0.3 0.4 12.0

Delay (s) 28.7 28.9 49.2

Level of Service C C D

Approach Delay (s) 28.8 49.2

Approach LOS C D

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 18 557 3 10 249 38 9 22 17 96 14 29

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 11 11 10 10 11 10 10 10

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.98

Flpb, ped/bikes 1.00 1.00 0.99 1.00 0.99 1.00 0.99 1.00

Frt 1.00 1.00 1.00 0.98 1.00 0.94 1.00 0.90

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1706 1770 1701 1731 1630 1609 1642 1522

Flt Permitted 0.57 1.00 0.39 1.00 0.73 1.00 0.73 1.00

Satd. Flow (perm) 1025 1770 693 1731 1246 1609 1261 1522

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 20 605 3 11 271 41 10 24 18 104 15 32

RTOR Reduction (vph) 0 0 0 0 6 0 0 15 0 0 0 0

Lane Group Flow (vph) 20 608 0 11 306 0 10 27 0 104 47 0

Confl. Peds. (#/hr) 2 7 7 2 7 3 3 7

Confl. Bikes (#/hr) 1 1 1

Bus Blockages (#/hr) 0 4 0 0 4 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 45.4 45.4 45.4 45.4 9.6 9.6 9.6 9.6

Effective Green, g (s) 45.4 45.4 45.4 45.4 9.6 9.6 9.6 9.6

Actuated g/C Ratio 0.70 0.70 0.70 0.70 0.15 0.15 0.15 0.15

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 716 1236 484 1209 184 238 186 225

v/s Ratio Prot c0.34 0.18 0.02 0.03

v/s Ratio Perm 0.02 0.02 0.01 c0.08

v/c Ratio 0.03 0.49 0.02 0.25 0.05 0.11 0.56 0.21

Uniform Delay, d1 3.0 4.5 3.0 3.6 23.8 24.0 25.7 24.4

Progression Factor 1.00 1.00 1.17 1.06 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 1.4 0.1 0.5 0.1 0.2 3.6 0.5

Delay (s) 3.1 5.9 3.6 4.3 23.9 24.2 29.4 24.8

Level of Service A A A A C C C C

Approach Delay (s) 5.8 4.3 24.2 27.9

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 9.1 HCM Level of Service A

HCM Volume to Capacity ratio 0.50

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 50.1% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

10: N Richmond Beach Rd & Dayton Ave N 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 20 - 3-Lane RBR Synchro 7 -  Report

David Evans and Associates, Inc. Page 9

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 471 215 42 218 75 78

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 11 11 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frpb, ped/bikes 0.99 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.96 1.00 1.00 0.93

Flt Protected 1.00 0.95 1.00 0.98

Satd. Flow (prot) 1709 1770 1801 1670

Flt Permitted 1.00 0.95 1.00 0.98

Satd. Flow (perm) 1709 1770 1801 1670

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 512 234 46 237 82 85

RTOR Reduction (vph) 10 0 0 0 31 0

Lane Group Flow (vph) 736 0 46 237 136 0

Confl. Peds. (#/hr) 2 2

Confl. Bikes (#/hr) 2 2

Turn Type Prot

Protected Phases 2 1 6 4

Permitted Phases

Actuated Green, G (s) 93.3 6.9 105.2 14.8

Effective Green, g (s) 93.3 6.9 105.2 14.8

Actuated g/C Ratio 0.72 0.05 0.81 0.11

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1227 94 1457 190

v/s Ratio Prot c0.43 c0.03 0.13 c0.08

v/s Ratio Perm

v/c Ratio 0.60 0.49 0.16 0.72

Uniform Delay, d1 9.1 59.8 2.7 55.6

Progression Factor 0.77 1.00 1.00 1.00

Incremental Delay, d2 2.0 1.5 0.2 10.2

Delay (s) 9.0 61.3 3.0 65.7

Level of Service A E A E

Approach Delay (s) 9.0 12.4 65.7

Approach LOS A B E

Intersection Summary

HCM Average Control Delay 17.7 HCM Level of Service B

HCM Volume to Capacity ratio 0.61

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 55.2% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 46 0 7 79 0 0 0 44 17 1 0

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 50 0 8 86 0 0 0 48 18 1 0

Pedestrians 4 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 86 52 154 153 56 203 153 86

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 86 52 154 153 56 203 153 86

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 100 100 100 95 97 100 100

cM capacity (veh/h) 1510 1551 807 734 1006 713 734 973

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total 50 8 86 48 20

Volume Left 0 8 0 0 18

Volume Right 0 0 0 48 0

cSH 1700 1551 1700 1006 714

Volume to Capacity 0.03 0.00 0.05 0.05 0.03

Queue Length 95th (ft) 0 0 0 4 2

Control Delay (s) 0.0 7.3 0.0 8.8 10.2

Lane LOS A A B

Approach Delay (s) 0.0 0.6 8.8 10.2

Approach LOS A B

Intersection Summary

Average Delay 3.2

Intersection Capacity Utilization 20.1% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 5 140 0 22 94 59 3 9 67 242 3 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 0.95 1.00

Flpb, ped/bikes 0.99 1.00 0.99 1.00 1.00 0.97

Frt 1.00 1.00 1.00 0.94 0.89 1.00

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95

Satd. Flow (prot) 1745 1863 1754 1730 1568 1718

Flt Permitted 0.65 1.00 0.66 1.00 0.99 0.67

Satd. Flow (perm) 1190 1863 1219 1730 1559 1201

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 5 152 0 24 102 64 3 10 73 263 3 0

RTOR Reduction (vph) 0 0 0 0 35 0 0 36 0 0 0 0

Lane Group Flow (vph) 5 152 0 24 131 0 0 50 0 0 266 0

Confl. Peds. (#/hr) 8 5 5 8 12 18 18 12

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 24.0 24.0 24.0 24.0 33.0 33.0

Effective Green, g (s) 24.0 24.0 24.0 24.0 33.0 33.0

Actuated g/C Ratio 0.37 0.37 0.37 0.37 0.51 0.51

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 439 688 450 639 791 610

v/s Ratio Prot c0.08 0.08

v/s Ratio Perm 0.00 0.02 0.03 c0.22

v/c Ratio 0.01 0.22 0.05 0.21 0.06 0.44

Uniform Delay, d1 13.0 14.1 13.2 14.0 8.1 10.1

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.7 0.2 0.7 0.2 2.3

Delay (s) 13.0 14.8 13.4 14.7 8.3 12.4

Level of Service B B B B A B

Approach Delay (s) 14.8 14.6 8.3 12.4

Approach LOS B B A B

Intersection Summary

HCM Average Control Delay 13.0 HCM Level of Service B

HCM Volume to Capacity ratio 0.35

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 45.2% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

5: NW 195th St & 15th Ave NW 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 21 - 3-Lane RBR Synchro 7 -  Report

David Evans and Associates, Inc. Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 9 440 0 0 200 25 0 0 0 69 0 29

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.99 0.96

Flt Protected 0.95 1.00 1.00 0.97

Satd. Flow (prot) 1769 1863 1831 1727

Flt Permitted 0.61 1.00 1.00 0.97

Satd. Flow (perm) 1131 1863 1831 1727

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 10 478 0 0 217 27 0 0 0 75 0 32

RTOR Reduction (vph) 0 0 0 0 9 0 0 0 0 0 27 0

Lane Group Flow (vph) 10 478 0 0 235 0 0 0 0 0 80 0

Confl. Peds. (#/hr) 1 1

Turn Type Perm Perm

Protected Phases 2 2 4

Permitted Phases 2 4

Actuated Green, G (s) 10.8 10.8 10.8 3.6

Effective Green, g (s) 10.8 10.8 10.8 3.6

Actuated g/C Ratio 0.48 0.48 0.48 0.16

Clearance Time (s) 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 545 898 883 278

v/s Ratio Prot c0.26 0.13

v/s Ratio Perm 0.01 0.05

v/c Ratio 0.02 0.53 0.27 0.29

Uniform Delay, d1 3.0 4.0 3.4 8.3

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.6 0.2 0.6

Delay (s) 3.0 4.7 3.6 8.8

Level of Service A A A A

Approach Delay (s) 4.6 3.6 0.0 8.8

Approach LOS A A A A

Intersection Summary

HCM Average Control Delay 4.9 HCM Level of Service A

HCM Volume to Capacity ratio 0.47

Actuated Cycle Length (s) 22.4 Sum of lost time (s) 8.0

Intersection Capacity Utilization 35.4% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 2 474 26 23 199 2 28 1 33 1 1 3

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 1.00 0.93 0.92

Flt Protected 0.95 1.00 0.95 1.00 0.98 0.99

Satd. Flow (prot) 1755 1846 1768 1860 1686 1670

Flt Permitted 0.62 1.00 0.39 1.00 0.87 0.94

Satd. Flow (perm) 1149 1846 721 1860 1497 1592

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 2 515 28 25 216 2 30 1 36 1 1 3

RTOR Reduction (vph) 0 4 0 0 1 0 0 28 0 0 2 0

Lane Group Flow (vph) 2 539 0 25 217 0 0 39 0 0 3 0

Confl. Peds. (#/hr) 12 3 3 12 5 5

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 14.4 14.4 14.4 14.4 6.6 6.6

Effective Green, g (s) 14.4 14.4 14.4 14.4 6.6 6.6

Actuated g/C Ratio 0.50 0.50 0.50 0.50 0.23 0.23

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 571 917 358 924 341 362

v/s Ratio Prot c0.29 0.12

v/s Ratio Perm 0.00 0.03 c0.03 0.00

v/c Ratio 0.00 0.59 0.07 0.24 0.11 0.01

Uniform Delay, d1 3.7 5.2 3.8 4.2 8.9 8.7

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 1.0 0.1 0.1 0.2 0.0

Delay (s) 3.7 6.2 3.9 4.3 9.0 8.7

Level of Service A A A A A A

Approach Delay (s) 6.1 4.3 9.0 8.7

Approach LOS A A A A

Intersection Summary

HCM Average Control Delay 5.9 HCM Level of Service A

HCM Volume to Capacity ratio 0.44

Actuated Cycle Length (s) 29.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 40.5% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 0 59 211 2 0 526

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 64 229 2 0 572

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1289

pX, platoon unblocked

vC, conflicting volume 803 231 233

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 803 231 233

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 92 100

cM capacity (veh/h) 352 807 1334

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 64 232 572

Volume Left 0 0 0

Volume Right 64 2 0

cSH 807 1700 1700

Volume to Capacity 0.08 0.14 0.34

Queue Length 95th (ft) 6 0 0

Control Delay (s) 9.8 0.0 0.0

Lane LOS A

Approach Delay (s) 9.8 0.0 0.0

Approach LOS A

Intersection Summary

Average Delay 0.7

Intersection Capacity Utilization 31.0% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR EBR2 WBL2 WBL WBT WBR NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 82 368 42 2 21 13 165 48 2 23 64 23

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 12 12 12 11 11 10 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.96

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1711 1863 1541 1711 1711 1531 1711 1718

Flt Permitted 0.64 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1160 1863 1541 1711 1711 1531 1711 1718

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 89 400 46 2 23 14 179 52 2 25 70 25

RTOR Reduction (vph) 0 0 0 0 0 0 0 31 0 0 19 0

Lane Group Flow (vph) 89 400 48 0 0 37 179 21 0 27 76 0

Confl. Peds. (#/hr) 2 2 3

Confl. Bikes (#/hr) 1 1

Bus Blockages (#/hr) 0 0 0 0 0 0 4 0 0 0 0 0

Turn Type Perm Perm Prot Prot Perm Split Split

Protected Phases 2 1 1 6 4 4 4

Permitted Phases 2 2 6

Actuated Green, G (s) 24.5 24.5 24.5 3.3 32.8 32.8 7.5 7.5

Effective Green, g (s) 24.5 24.5 24.5 3.3 32.8 32.8 7.5 7.5

Actuated g/C Ratio 0.31 0.31 0.31 0.04 0.41 0.41 0.09 0.09

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.5 2.5 2.0 2.0 2.0 2.5 2.5

Lane Grp Cap (vph) 355 571 472 71 702 628 160 161

v/s Ratio Prot c0.21 c0.02 0.10 0.02 c0.04

v/s Ratio Perm 0.08 0.03 0.01

v/c Ratio 0.25 0.70 0.10 0.52 0.25 0.03 0.17 0.47

Uniform Delay, d1 20.9 24.5 19.9 37.6 15.5 14.1 33.4 34.4

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.7 7.0 0.4 3.2 0.9 0.1 0.4 1.6

Delay (s) 22.5 31.5 20.3 40.7 16.4 14.2 33.7 36.0

Level of Service C C C D B B C D

Approach Delay (s) 29.0 19.4 35.5

Approach LOS C B D

Intersection Summary

HCM Average Control Delay 28.8 HCM Level of Service C

HCM Volume to Capacity ratio 0.60

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 25.0

Intersection Capacity Utilization 63.1% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBL SBT SBR SBR2 NEL NER NER2

Lane Configurations

Volume (vph) 140 127 9 21 24 27 2

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 12 12 12

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.96

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 0.97 0.93

Flt Protected 0.95 1.00 0.98

Satd. Flow (prot) 1711 1727 1624

Flt Permitted 0.95 1.00 0.98

Satd. Flow (perm) 1711 1727 1624

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 152 138 10 23 26 29 2

RTOR Reduction (vph) 0 6 0 0 0 0 0

Lane Group Flow (vph) 152 165 0 0 57 0 0

Confl. Peds. (#/hr) 3 3 2

Confl. Bikes (#/hr) 1 1

Bus Blockages (#/hr) 0 2 0 0 0 0 0

Turn Type Split

Protected Phases 7 7 3

Permitted Phases

Actuated Green, G (s) 15.7 15.7 4.0

Effective Green, g (s) 15.7 15.7 4.0

Actuated g/C Ratio 0.20 0.20 0.05

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0

Lane Grp Cap (vph) 336 339 81

v/s Ratio Prot 0.09 c0.10 c0.04

v/s Ratio Perm

v/c Ratio 0.45 0.49 0.70

Uniform Delay, d1 28.4 28.6 37.4

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 0.4 0.4 20.2

Delay (s) 28.7 29.0 57.6

Level of Service C C E

Approach Delay (s) 28.8 57.6

Approach LOS C E

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 19 570 3 10 267 38 9 23 17 98 14 30

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 11 11 10 10 11 10 10 10

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.97

Flpb, ped/bikes 1.00 1.00 0.99 1.00 0.99 1.00 0.99 1.00

Frt 1.00 1.00 1.00 0.98 1.00 0.94 1.00 0.90

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1706 1770 1702 1734 1630 1612 1642 1520

Flt Permitted 0.56 1.00 0.38 1.00 0.73 1.00 0.73 1.00

Satd. Flow (perm) 1007 1770 676 1734 1245 1612 1260 1520

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 21 620 3 11 290 41 10 25 18 107 15 33

RTOR Reduction (vph) 0 0 0 0 6 0 0 15 0 0 0 0

Lane Group Flow (vph) 21 623 0 11 325 0 10 28 0 107 48 0

Confl. Peds. (#/hr) 2 7 7 2 7 3 3 7

Confl. Bikes (#/hr) 1 1 1

Bus Blockages (#/hr) 0 4 0 0 4 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 45.3 45.3 45.3 45.3 9.7 9.7 9.7 9.7

Effective Green, g (s) 45.3 45.3 45.3 45.3 9.7 9.7 9.7 9.7

Actuated g/C Ratio 0.70 0.70 0.70 0.70 0.15 0.15 0.15 0.15

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 702 1234 471 1208 186 241 188 227

v/s Ratio Prot c0.35 0.19 0.02 0.03

v/s Ratio Perm 0.02 0.02 0.01 c0.08

v/c Ratio 0.03 0.50 0.02 0.27 0.05 0.11 0.57 0.21

Uniform Delay, d1 3.0 4.6 3.0 3.7 23.7 23.9 25.7 24.3

Progression Factor 1.00 1.00 1.14 1.03 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 1.5 0.1 0.5 0.1 0.2 3.9 0.5

Delay (s) 3.1 6.1 3.5 4.3 23.8 24.1 29.6 24.8

Level of Service A A A A C C C C

Approach Delay (s) 6.0 4.3 24.1 28.1

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 9.2 HCM Level of Service A

HCM Volume to Capacity ratio 0.52

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 50.9% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 483 218 42 234 78 79

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 11 11 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frpb, ped/bikes 0.99 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.96 1.00 1.00 0.93

Flt Protected 1.00 0.95 1.00 0.98

Satd. Flow (prot) 1709 1770 1801 1672

Flt Permitted 1.00 0.95 1.00 0.98

Satd. Flow (perm) 1709 1770 1801 1672

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 525 237 46 254 85 86

RTOR Reduction (vph) 10 0 0 0 30 0

Lane Group Flow (vph) 752 0 46 254 141 0

Confl. Peds. (#/hr) 2 2

Confl. Bikes (#/hr) 2 2

Turn Type Prot

Protected Phases 2 1 6 4

Permitted Phases

Actuated Green, G (s) 92.9 6.9 104.8 15.2

Effective Green, g (s) 92.9 6.9 104.8 15.2

Actuated g/C Ratio 0.71 0.05 0.81 0.12

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1221 94 1452 195

v/s Ratio Prot c0.44 c0.03 0.14 c0.08

v/s Ratio Perm

v/c Ratio 0.62 0.49 0.17 0.72

Uniform Delay, d1 9.5 59.8 2.8 55.4

Progression Factor 0.77 1.00 1.00 1.00

Incremental Delay, d2 2.1 1.5 0.3 10.7

Delay (s) 9.4 61.3 3.1 66.0

Level of Service A E A E

Approach Delay (s) 9.4 12.0 66.0

Approach LOS A B E

Intersection Summary

HCM Average Control Delay 17.9 HCM Level of Service B

HCM Volume to Capacity ratio 0.62

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 56.3% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 38 0 7 32 0 0 0 45 18 1 0

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 41 0 8 35 0 0 0 49 20 1 0

Pedestrians 4 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 35 43 94 93 47 144 93 35

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 35 43 94 93 47 144 93 35

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 100 100 100 95 97 100 100

cM capacity (veh/h) 1577 1563 883 792 1017 779 792 1038

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total 41 8 35 49 21

Volume Left 0 8 0 0 20

Volume Right 0 0 0 49 0

cSH 1700 1563 1700 1017 779

Volume to Capacity 0.02 0.00 0.02 0.05 0.03

Queue Length 95th (ft) 0 0 0 4 2

Control Delay (s) 0.0 7.3 0.0 8.7 9.7

Lane LOS A A A

Approach Delay (s) 0.0 1.3 8.7 9.7

Approach LOS A A

Intersection Summary

Average Delay 4.5

Intersection Capacity Utilization 20.2% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 5 134 0 22 49 59 2 9 68 244 3 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.98 0.95 1.00

Flpb, ped/bikes 0.99 1.00 0.99 1.00 1.00 0.97

Frt 1.00 1.00 1.00 0.92 0.88 1.00

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95

Satd. Flow (prot) 1744 1863 1754 1675 1565 1718

Flt Permitted 0.68 1.00 0.66 1.00 1.00 0.67

Satd. Flow (perm) 1251 1863 1226 1675 1560 1201

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 5 146 0 24 53 64 2 10 74 265 3 0

RTOR Reduction (vph) 0 0 0 0 40 0 0 36 0 0 0 0

Lane Group Flow (vph) 5 146 0 24 77 0 0 50 0 0 268 0

Confl. Peds. (#/hr) 8 5 5 8 12 18 18 12

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 24.0 24.0 24.0 24.0 33.0 33.0

Effective Green, g (s) 24.0 24.0 24.0 24.0 33.0 33.0

Actuated g/C Ratio 0.37 0.37 0.37 0.37 0.51 0.51

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 462 688 453 618 792 610

v/s Ratio Prot c0.08 0.05

v/s Ratio Perm 0.00 0.02 0.03 c0.22

v/c Ratio 0.01 0.21 0.05 0.12 0.06 0.44

Uniform Delay, d1 13.0 14.0 13.2 13.6 8.1 10.1

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.7 0.2 0.4 0.2 2.3

Delay (s) 13.0 14.7 13.4 14.0 8.3 12.4

Level of Service B B B B A B

Approach Delay (s) 14.7 13.9 8.3 12.4

Approach LOS B B A B

Intersection Summary

HCM Average Control Delay 12.7 HCM Level of Service B

HCM Volume to Capacity ratio 0.34

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 45.3% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 9 438 0 0 161 25 0 0 0 70 0 24

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.98 0.97

Flt Protected 0.95 1.00 1.00 0.96

Satd. Flow (prot) 1769 1863 1824 1734

Flt Permitted 0.63 1.00 1.00 0.96

Satd. Flow (perm) 1175 1863 1824 1734

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 10 476 0 0 175 27 0 0 0 76 0 26

RTOR Reduction (vph) 0 0 0 0 11 0 0 0 0 0 22 0

Lane Group Flow (vph) 10 476 0 0 191 0 0 0 0 0 80 0

Confl. Peds. (#/hr) 1 1

Turn Type Perm Perm

Protected Phases 2 2 4

Permitted Phases 2 4

Actuated Green, G (s) 10.8 10.8 10.8 3.5

Effective Green, g (s) 10.8 10.8 10.8 3.5

Actuated g/C Ratio 0.48 0.48 0.48 0.16

Clearance Time (s) 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 569 902 883 272

v/s Ratio Prot c0.26 0.10

v/s Ratio Perm 0.01 0.05

v/c Ratio 0.02 0.53 0.22 0.29

Uniform Delay, d1 3.0 4.0 3.3 8.3

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.6 0.1 0.6

Delay (s) 3.0 4.5 3.4 8.9

Level of Service A A A A

Approach Delay (s) 4.5 3.4 0.0 8.9

Approach LOS A A A A

Intersection Summary

HCM Average Control Delay 4.8 HCM Level of Service A

HCM Volume to Capacity ratio 0.47

Actuated Cycle Length (s) 22.3 Sum of lost time (s) 8.0

Intersection Capacity Utilization 35.1% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 2 472 26 23 164 2 23 1 33 1 1 3

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 1.00 0.92 0.92

Flt Protected 0.95 1.00 0.95 1.00 0.98 0.99

Satd. Flow (prot) 1755 1846 1768 1859 1680 1670

Flt Permitted 0.64 1.00 0.39 1.00 0.88 0.94

Satd. Flow (perm) 1189 1846 725 1859 1510 1591

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 2 513 28 25 178 2 25 1 36 1 1 3

RTOR Reduction (vph) 0 4 0 0 1 0 0 28 0 0 2 0

Lane Group Flow (vph) 2 537 0 25 179 0 0 34 0 0 3 0

Confl. Peds. (#/hr) 12 3 3 12 5 5

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 13.9 13.9 13.9 13.9 6.4 6.4

Effective Green, g (s) 13.9 13.9 13.9 13.9 6.4 6.4

Actuated g/C Ratio 0.49 0.49 0.49 0.49 0.23 0.23

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 584 907 356 913 341 360

v/s Ratio Prot c0.29 0.10

v/s Ratio Perm 0.00 0.03 c0.02 0.00

v/c Ratio 0.00 0.59 0.07 0.20 0.10 0.01

Uniform Delay, d1 3.7 5.2 3.8 4.1 8.7 8.5

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 1.0 0.1 0.1 0.1 0.0

Delay (s) 3.7 6.2 3.9 4.2 8.8 8.5

Level of Service A A A A A A

Approach Delay (s) 6.2 4.1 8.8 8.5

Approach LOS A A A A

Intersection Summary

HCM Average Control Delay 5.9 HCM Level of Service A

HCM Volume to Capacity ratio 0.44

Actuated Cycle Length (s) 28.3 Sum of lost time (s) 8.0

Intersection Capacity Utilization 39.3% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 0 40 196 2 0 526

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 43 213 2 0 572

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1289

pX, platoon unblocked

vC, conflicting volume 787 215 216

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 787 215 216

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 95 100

cM capacity (veh/h) 360 824 1352

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 43 215 572

Volume Left 0 0 0

Volume Right 43 2 0

cSH 824 1700 1700

Volume to Capacity 0.05 0.13 0.34

Queue Length 95th (ft) 4 0 0

Control Delay (s) 9.6 0.0 0.0

Lane LOS A

Approach Delay (s) 9.6 0.0 0.0

Approach LOS A

Intersection Summary

Average Delay 0.5

Intersection Capacity Utilization 31.0% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR EBR2 WBL2 WBL WBT WBR NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 83 366 43 2 21 14 152 49 2 21 64 23

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 12 12 12 11 11 10 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.96

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1711 1863 1541 1711 1711 1531 1711 1718

Flt Permitted 0.65 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1175 1863 1541 1711 1711 1531 1711 1718

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 90 398 47 2 23 15 165 53 2 23 70 25

RTOR Reduction (vph) 0 0 0 0 0 0 0 32 0 0 19 0

Lane Group Flow (vph) 90 398 49 0 0 38 165 21 0 25 76 0

Confl. Peds. (#/hr) 2 2 3

Confl. Bikes (#/hr) 1 1

Bus Blockages (#/hr) 0 0 0 0 0 0 4 0 0 0 0 0

Turn Type Perm Perm Prot Prot Perm Split Split

Protected Phases 2 1 1 6 4 4 4

Permitted Phases 2 2 6

Actuated Green, G (s) 24.1 24.1 24.1 3.3 32.4 32.4 7.5 7.5

Effective Green, g (s) 24.1 24.1 24.1 3.3 32.4 32.4 7.5 7.5

Actuated g/C Ratio 0.30 0.30 0.30 0.04 0.40 0.40 0.09 0.09

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.5 2.5 2.0 2.0 2.0 2.5 2.5

Lane Grp Cap (vph) 354 561 464 71 693 620 160 161

v/s Ratio Prot c0.21 c0.02 0.10 0.01 c0.04

v/s Ratio Perm 0.08 0.03 0.01

v/c Ratio 0.25 0.71 0.11 0.54 0.24 0.03 0.16 0.47

Uniform Delay, d1 21.1 24.8 20.2 37.6 15.7 14.4 33.3 34.4

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.7 7.4 0.5 3.8 0.8 0.1 0.3 1.6

Delay (s) 22.9 32.3 20.6 41.4 16.5 14.5 33.7 36.0

Level of Service C C C D B B C D

Approach Delay (s) 29.6 19.8 35.5

Approach LOS C B D

Intersection Summary

HCM Average Control Delay 29.1 HCM Level of Service C

HCM Volume to Capacity ratio 0.60

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 25.0

Intersection Capacity Utilization 63.1% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
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Movement SBL SBT SBR SBR2 NEL NER NER2

Lane Configurations

Volume (vph) 141 129 9 21 24 27 2

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 12 12 12

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.96

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 0.97 0.93

Flt Protected 0.95 1.00 0.98

Satd. Flow (prot) 1711 1727 1625

Flt Permitted 0.95 1.00 0.98

Satd. Flow (perm) 1711 1727 1625

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 153 140 10 23 26 29 2

RTOR Reduction (vph) 0 6 0 0 0 0 0

Lane Group Flow (vph) 153 167 0 0 57 0 0

Confl. Peds. (#/hr) 3 3 2

Confl. Bikes (#/hr) 1 1

Bus Blockages (#/hr) 0 2 0 0 0 0 0

Turn Type Split

Protected Phases 7 7 3

Permitted Phases

Actuated Green, G (s) 16.0 16.0 4.1

Effective Green, g (s) 16.0 16.0 4.1

Actuated g/C Ratio 0.20 0.20 0.05

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0

Lane Grp Cap (vph) 342 345 83

v/s Ratio Prot 0.09 c0.10 c0.04

v/s Ratio Perm

v/c Ratio 0.45 0.49 0.69

Uniform Delay, d1 28.1 28.4 37.3

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 0.3 0.4 17.1

Delay (s) 28.5 28.7 54.4

Level of Service C C D

Approach Delay (s) 28.6 54.4

Approach LOS C D

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 19 571 3 10 255 38 9 23 18 99 15 30

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 11 11 10 10 11 10 10 10

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.98

Flpb, ped/bikes 1.00 1.00 0.99 1.00 0.99 1.00 0.99 1.00

Frt 1.00 1.00 1.00 0.98 1.00 0.93 1.00 0.90

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1706 1770 1702 1732 1630 1604 1642 1525

Flt Permitted 0.57 1.00 0.38 1.00 0.73 1.00 0.73 1.00

Satd. Flow (perm) 1019 1770 675 1732 1244 1604 1258 1525

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 21 621 3 11 277 41 10 25 20 108 16 33

RTOR Reduction (vph) 0 0 0 0 6 0 0 17 0 0 0 0

Lane Group Flow (vph) 21 624 0 11 312 0 10 28 0 108 49 0

Confl. Peds. (#/hr) 2 7 7 2 7 3 3 7

Confl. Bikes (#/hr) 1 1 1

Bus Blockages (#/hr) 0 4 0 0 4 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 45.3 45.3 45.3 45.3 9.7 9.7 9.7 9.7

Effective Green, g (s) 45.3 45.3 45.3 45.3 9.7 9.7 9.7 9.7

Actuated g/C Ratio 0.70 0.70 0.70 0.70 0.15 0.15 0.15 0.15

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 710 1234 470 1207 186 239 188 228

v/s Ratio Prot c0.35 0.18 0.02 0.03

v/s Ratio Perm 0.02 0.02 0.01 c0.09

v/c Ratio 0.03 0.51 0.02 0.26 0.05 0.12 0.57 0.21

Uniform Delay, d1 3.0 4.6 3.0 3.6 23.7 23.9 25.7 24.3

Progression Factor 1.00 1.00 1.14 1.02 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 1.5 0.1 0.5 0.1 0.2 4.2 0.5

Delay (s) 3.1 6.1 3.5 4.2 23.8 24.2 29.9 24.8

Level of Service A A A A C C C C

Approach Delay (s) 6.0 4.2 24.1 28.3

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 9.3 HCM Level of Service A

HCM Volume to Capacity ratio 0.52

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 51.0% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 482 220 43 223 77 80

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 11 11 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frpb, ped/bikes 0.99 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.96 1.00 1.00 0.93

Flt Protected 1.00 0.95 1.00 0.98

Satd. Flow (prot) 1709 1770 1801 1670

Flt Permitted 1.00 0.95 1.00 0.98

Satd. Flow (perm) 1709 1770 1801 1670

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 524 239 47 242 84 87

RTOR Reduction (vph) 10 0 0 0 31 0

Lane Group Flow (vph) 753 0 47 242 140 0

Confl. Peds. (#/hr) 2 2

Confl. Bikes (#/hr) 2 2

Turn Type Prot

Protected Phases 2 1 6 4

Permitted Phases

Actuated Green, G (s) 92.9 7.0 104.9 15.1

Effective Green, g (s) 92.9 7.0 104.9 15.1

Actuated g/C Ratio 0.71 0.05 0.81 0.12

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1221 95 1453 194

v/s Ratio Prot c0.44 c0.03 0.13 c0.08

v/s Ratio Perm

v/c Ratio 0.62 0.49 0.17 0.72

Uniform Delay, d1 9.5 59.8 2.8 55.4

Progression Factor 0.77 1.00 1.00 1.00

Incremental Delay, d2 2.1 1.5 0.2 10.7

Delay (s) 9.4 61.3 3.0 66.1

Level of Service A E A E

Approach Delay (s) 9.4 12.5 66.1

Approach LOS A B E

Intersection Summary

HCM Average Control Delay 18.1 HCM Level of Service B

HCM Volume to Capacity ratio 0.62

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 56.3% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 46 0 7 79 0 0 0 45 18 1 0

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 50 0 8 86 0 0 0 49 20 1 0

Pedestrians 4 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 86 52 154 153 56 204 153 86

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 86 52 154 153 56 204 153 86

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 100 100 100 95 97 100 100

cM capacity (veh/h) 1510 1551 807 734 1006 711 734 973

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total 50 8 86 49 21

Volume Left 0 8 0 0 20

Volume Right 0 0 0 49 0

cSH 1700 1551 1700 1006 712

Volume to Capacity 0.03 0.00 0.05 0.05 0.03

Queue Length 95th (ft) 0 0 0 4 2

Control Delay (s) 0.0 7.3 0.0 8.8 10.2

Lane LOS A A B

Approach Delay (s) 0.0 0.6 8.8 10.2

Approach LOS A B

Intersection Summary

Average Delay 3.3

Intersection Capacity Utilization 20.2% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 5 141 0 22 95 59 3 9 68 244 3 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 0.95 1.00

Flpb, ped/bikes 0.99 1.00 0.99 1.00 1.00 0.97

Frt 1.00 1.00 1.00 0.94 0.89 1.00

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95

Satd. Flow (prot) 1745 1863 1754 1731 1567 1718

Flt Permitted 0.65 1.00 0.66 1.00 0.99 0.67

Satd. Flow (perm) 1187 1863 1218 1731 1559 1199

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 5 153 0 24 103 64 3 10 74 265 3 0

RTOR Reduction (vph) 0 0 0 0 35 0 0 36 0 0 0 0

Lane Group Flow (vph) 5 153 0 24 132 0 0 51 0 0 268 0

Confl. Peds. (#/hr) 8 5 5 8 12 18 18 12

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 24.0 24.0 24.0 24.0 33.0 33.0

Effective Green, g (s) 24.0 24.0 24.0 24.0 33.0 33.0

Actuated g/C Ratio 0.37 0.37 0.37 0.37 0.51 0.51

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 438 688 450 639 791 609

v/s Ratio Prot c0.08 0.08

v/s Ratio Perm 0.00 0.02 0.03 c0.22

v/c Ratio 0.01 0.22 0.05 0.21 0.06 0.44

Uniform Delay, d1 13.0 14.1 13.2 14.0 8.1 10.1

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.7 0.2 0.7 0.2 2.3

Delay (s) 13.0 14.8 13.4 14.7 8.3 12.4

Level of Service B B B B A B

Approach Delay (s) 14.8 14.6 8.3 12.4

Approach LOS B B A B

Intersection Summary

HCM Average Control Delay 13.0 HCM Level of Service B

HCM Volume to Capacity ratio 0.35

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 45.3% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 9 445 0 0 203 25 0 0 0 70 0 29

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.99 0.96

Flt Protected 0.95 1.00 1.00 0.97

Satd. Flow (prot) 1769 1863 1831 1727

Flt Permitted 0.61 1.00 1.00 0.97

Satd. Flow (perm) 1127 1863 1831 1727

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 10 484 0 0 221 27 0 0 0 76 0 32

RTOR Reduction (vph) 0 0 0 0 9 0 0 0 0 0 27 0

Lane Group Flow (vph) 10 484 0 0 239 0 0 0 0 0 81 0

Confl. Peds. (#/hr) 1 1

Turn Type Perm Perm

Protected Phases 2 2 4

Permitted Phases 2 4

Actuated Green, G (s) 11.0 11.0 11.0 3.6

Effective Green, g (s) 11.0 11.0 11.0 3.6

Actuated g/C Ratio 0.49 0.49 0.49 0.16

Clearance Time (s) 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 549 907 891 275

v/s Ratio Prot c0.26 0.13

v/s Ratio Perm 0.01 0.05

v/c Ratio 0.02 0.53 0.27 0.29

Uniform Delay, d1 3.0 4.0 3.4 8.4

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.6 0.2 0.6

Delay (s) 3.0 4.6 3.6 9.0

Level of Service A A A A

Approach Delay (s) 4.6 3.6 0.0 9.0

Approach LOS A A A A

Intersection Summary

HCM Average Control Delay 4.9 HCM Level of Service A

HCM Volume to Capacity ratio 0.47

Actuated Cycle Length (s) 22.6 Sum of lost time (s) 8.0

Intersection Capacity Utilization 35.7% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 2 479 26 23 201 2 28 1 33 1 1 3

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 1.00 0.93 0.92

Flt Protected 0.95 1.00 0.95 1.00 0.98 0.99

Satd. Flow (prot) 1755 1846 1768 1860 1686 1670

Flt Permitted 0.62 1.00 0.38 1.00 0.87 0.94

Satd. Flow (perm) 1147 1846 712 1860 1496 1592

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 2 521 28 25 218 2 30 1 36 1 1 3

RTOR Reduction (vph) 0 4 0 0 1 0 0 28 0 0 2 0

Lane Group Flow (vph) 2 545 0 25 219 0 0 39 0 0 3 0

Confl. Peds. (#/hr) 12 3 3 12 5 5

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 14.5 14.5 14.5 14.5 6.6 6.6

Effective Green, g (s) 14.5 14.5 14.5 14.5 6.6 6.6

Actuated g/C Ratio 0.50 0.50 0.50 0.50 0.23 0.23

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 572 920 355 927 339 361

v/s Ratio Prot c0.30 0.12

v/s Ratio Perm 0.00 0.04 c0.03 0.00

v/c Ratio 0.00 0.59 0.07 0.24 0.12 0.01

Uniform Delay, d1 3.7 5.2 3.8 4.2 8.9 8.7

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 1.0 0.1 0.1 0.2 0.0

Delay (s) 3.7 6.2 3.9 4.3 9.1 8.7

Level of Service A A A A A A

Approach Delay (s) 6.2 4.2 9.1 8.7

Approach LOS A A A A

Intersection Summary

HCM Average Control Delay 5.9 HCM Level of Service A

HCM Volume to Capacity ratio 0.44

Actuated Cycle Length (s) 29.1 Sum of lost time (s) 8.0

Intersection Capacity Utilization 40.7% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

7: NW 190th St & N Richmond Beach Rd 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 23 - 3-Lane RBR Synchro 7 -  Report

David Evans and Associates, Inc. Page 5

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 0 60 213 2 0 533

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 65 232 2 0 579

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1289

pX, platoon unblocked

vC, conflicting volume 813 234 235

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 813 234 235

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 92 100

cM capacity (veh/h) 348 805 1332

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 65 234 579

Volume Left 0 0 0

Volume Right 65 2 0

cSH 805 1700 1700

Volume to Capacity 0.08 0.14 0.34

Queue Length 95th (ft) 7 0 0

Control Delay (s) 9.9 0.0 0.0

Lane LOS A

Approach Delay (s) 9.9 0.0 0.0

Approach LOS A

Intersection Summary

Average Delay 0.7

Intersection Capacity Utilization 31.4% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR EBR2 WBL2 WBL WBT WBR NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 83 373 43 2 21 14 168 49 2 23 64 23

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 12 12 12 11 11 10 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.96

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1711 1863 1541 1711 1711 1531 1711 1718

Flt Permitted 0.64 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1156 1863 1541 1711 1711 1531 1711 1718

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 90 405 47 2 23 15 183 53 2 25 70 25

RTOR Reduction (vph) 0 0 0 0 0 0 0 31 0 0 19 0

Lane Group Flow (vph) 90 405 49 0 0 38 183 22 0 27 76 0

Confl. Peds. (#/hr) 2 2 3

Confl. Bikes (#/hr) 1 1

Bus Blockages (#/hr) 0 0 0 0 0 0 4 0 0 0 0 0

Turn Type Perm Perm Prot Prot Perm Split Split

Protected Phases 2 1 1 6 4 4 4

Permitted Phases 2 2 6

Actuated Green, G (s) 24.2 24.2 24.2 3.3 32.5 32.5 7.5 7.5

Effective Green, g (s) 24.2 24.2 24.2 3.3 32.5 32.5 7.5 7.5

Actuated g/C Ratio 0.30 0.30 0.30 0.04 0.41 0.41 0.09 0.09

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.5 2.5 2.0 2.0 2.0 2.5 2.5

Lane Grp Cap (vph) 350 564 466 71 695 622 160 161

v/s Ratio Prot c0.22 c0.02 0.11 0.02 c0.04

v/s Ratio Perm 0.08 0.03 0.01

v/c Ratio 0.26 0.72 0.11 0.54 0.26 0.03 0.17 0.47

Uniform Delay, d1 21.1 24.9 20.1 37.6 15.8 14.3 33.4 34.4

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.8 7.7 0.5 3.8 0.9 0.1 0.4 1.6

Delay (s) 22.9 32.5 20.6 41.4 16.7 14.4 33.7 36.0

Level of Service C C C D B B C D

Approach Delay (s) 29.9 19.7 35.5

Approach LOS C B D

Intersection Summary

HCM Average Control Delay 29.2 HCM Level of Service C

HCM Volume to Capacity ratio 0.60

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 25.0

Intersection Capacity Utilization 63.5% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
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Movement SBL SBT SBR SBR2 NEL NER NER2

Lane Configurations

Volume (vph) 141 129 9 21 24 27 2

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 12 12 12

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.96

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 0.97 0.93

Flt Protected 0.95 1.00 0.98

Satd. Flow (prot) 1711 1727 1624

Flt Permitted 0.95 1.00 0.98

Satd. Flow (perm) 1711 1727 1624

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 153 140 10 23 26 29 2

RTOR Reduction (vph) 0 6 0 0 0 0 0

Lane Group Flow (vph) 153 167 0 0 57 0 0

Confl. Peds. (#/hr) 3 3 2

Confl. Bikes (#/hr) 1 1

Bus Blockages (#/hr) 0 2 0 0 0 0 0

Turn Type Split

Protected Phases 7 7 3

Permitted Phases

Actuated Green, G (s) 16.0 16.0 4.0

Effective Green, g (s) 16.0 16.0 4.0

Actuated g/C Ratio 0.20 0.20 0.05

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0

Lane Grp Cap (vph) 342 345 81

v/s Ratio Prot 0.09 c0.10 c0.04

v/s Ratio Perm

v/c Ratio 0.45 0.49 0.70

Uniform Delay, d1 28.1 28.4 37.4

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 0.3 0.4 20.2

Delay (s) 28.5 28.7 57.6

Level of Service C C E

Approach Delay (s) 28.6 57.6

Approach LOS C E

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 19 578 3 10 271 38 9 23 18 99 15 30

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 11 11 10 10 11 10 10 10

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.98

Flpb, ped/bikes 1.00 1.00 0.99 1.00 0.99 1.00 0.99 1.00

Frt 1.00 1.00 1.00 0.98 1.00 0.93 1.00 0.90

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1706 1770 1702 1734 1630 1604 1642 1525

Flt Permitted 0.56 1.00 0.37 1.00 0.73 1.00 0.73 1.00

Satd. Flow (perm) 1003 1770 667 1734 1244 1604 1258 1525

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 21 628 3 11 295 41 10 25 20 108 16 33

RTOR Reduction (vph) 0 0 0 0 6 0 0 17 0 0 0 0

Lane Group Flow (vph) 21 631 0 11 330 0 10 28 0 108 49 0

Confl. Peds. (#/hr) 2 7 7 2 7 3 3 7

Confl. Bikes (#/hr) 1 1 1

Bus Blockages (#/hr) 0 4 0 0 4 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 45.3 45.3 45.3 45.3 9.7 9.7 9.7 9.7

Effective Green, g (s) 45.3 45.3 45.3 45.3 9.7 9.7 9.7 9.7

Actuated g/C Ratio 0.70 0.70 0.70 0.70 0.15 0.15 0.15 0.15

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 699 1234 465 1208 186 239 188 228

v/s Ratio Prot c0.36 0.19 0.02 0.03

v/s Ratio Perm 0.02 0.02 0.01 c0.09

v/c Ratio 0.03 0.51 0.02 0.27 0.05 0.12 0.57 0.21

Uniform Delay, d1 3.0 4.6 3.0 3.7 23.7 23.9 25.7 24.3

Progression Factor 1.00 1.00 1.10 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 1.5 0.1 0.5 0.1 0.2 4.2 0.5

Delay (s) 3.1 6.2 3.4 4.2 23.8 24.2 29.9 24.8

Level of Service A A A A C C C C

Approach Delay (s) 6.1 4.2 24.1 28.3

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 9.2 HCM Level of Service A

HCM Volume to Capacity ratio 0.52

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 51.3% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 488 220 43 237 79 80

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 11 11 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frpb, ped/bikes 0.99 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.96 1.00 1.00 0.93

Flt Protected 1.00 0.95 1.00 0.98

Satd. Flow (prot) 1710 1770 1801 1672

Flt Permitted 1.00 0.95 1.00 0.98

Satd. Flow (perm) 1710 1770 1801 1672

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 530 239 47 258 86 87

RTOR Reduction (vph) 10 0 0 0 30 0

Lane Group Flow (vph) 759 0 47 258 143 0

Confl. Peds. (#/hr) 2 2

Confl. Bikes (#/hr) 2 2

Turn Type Prot

Protected Phases 2 1 6 4

Permitted Phases

Actuated Green, G (s) 92.6 7.0 104.6 15.4

Effective Green, g (s) 92.6 7.0 104.6 15.4

Actuated g/C Ratio 0.71 0.05 0.80 0.12

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1218 95 1449 198

v/s Ratio Prot c0.44 c0.03 0.14 c0.09

v/s Ratio Perm

v/c Ratio 0.62 0.49 0.18 0.72

Uniform Delay, d1 9.7 59.8 2.9 55.2

Progression Factor 0.77 1.00 1.00 1.00

Incremental Delay, d2 2.2 1.5 0.3 10.5

Delay (s) 9.6 61.3 3.2 65.7

Level of Service A E A E

Approach Delay (s) 9.6 12.1 65.7

Approach LOS A B E

Intersection Summary

HCM Average Control Delay 18.0 HCM Level of Service B

HCM Volume to Capacity ratio 0.63

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 56.8% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

3: NW 195th Pl & 24th Ave NW 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 24 - 3-Lane RBR Synchro 7 -  Report

David Evans and Associates, Inc. Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 39 0 7 32 0 0 0 45 18 1 0

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 42 0 8 35 0 0 0 49 20 1 0

Pedestrians 4 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 35 44 95 94 48 145 94 35

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 35 44 95 94 48 145 94 35

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 100 100 100 95 97 100 100

cM capacity (veh/h) 1577 1561 881 790 1015 777 790 1038

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total 42 8 35 49 21

Volume Left 0 8 0 0 20

Volume Right 0 0 0 49 0

cSH 1700 1561 1700 1015 778

Volume to Capacity 0.02 0.00 0.02 0.05 0.03

Queue Length 95th (ft) 0 0 0 4 2

Control Delay (s) 0.0 7.3 0.0 8.7 9.8

Lane LOS A A A

Approach Delay (s) 0.0 1.3 8.7 9.8

Approach LOS A A

Intersection Summary

Average Delay 4.4

Intersection Capacity Utilization 20.2% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 5 136 0 22 49 60 2 9 68 247 3 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.98 0.95 1.00

Flpb, ped/bikes 0.99 1.00 0.99 1.00 1.00 0.97

Frt 1.00 1.00 1.00 0.92 0.88 1.00

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95

Satd. Flow (prot) 1744 1863 1754 1674 1565 1718

Flt Permitted 0.68 1.00 0.66 1.00 1.00 0.67

Satd. Flow (perm) 1250 1863 1224 1674 1560 1201

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 5 148 0 24 53 65 2 10 74 268 3 0

RTOR Reduction (vph) 0 0 0 0 41 0 0 36 0 0 0 0

Lane Group Flow (vph) 5 148 0 24 77 0 0 50 0 0 271 0

Confl. Peds. (#/hr) 8 5 5 8 12 18 18 12

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 24.0 24.0 24.0 24.0 33.0 33.0

Effective Green, g (s) 24.0 24.0 24.0 24.0 33.0 33.0

Actuated g/C Ratio 0.37 0.37 0.37 0.37 0.51 0.51

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 462 688 452 618 792 610

v/s Ratio Prot c0.08 0.05

v/s Ratio Perm 0.00 0.02 0.03 c0.23

v/c Ratio 0.01 0.22 0.05 0.12 0.06 0.44

Uniform Delay, d1 13.0 14.0 13.2 13.6 8.1 10.2

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.7 0.2 0.4 0.2 2.3

Delay (s) 13.0 14.8 13.4 14.0 8.3 12.5

Level of Service B B B B A B

Approach Delay (s) 14.7 13.9 8.3 12.5

Approach LOS B B A B

Intersection Summary

HCM Average Control Delay 12.8 HCM Level of Service B

HCM Volume to Capacity ratio 0.35

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 45.5% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 9 443 0 0 163 25 0 0 0 71 0 24

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.98 0.97

Flt Protected 0.95 1.00 1.00 0.96

Satd. Flow (prot) 1769 1863 1824 1734

Flt Permitted 0.63 1.00 1.00 0.96

Satd. Flow (perm) 1173 1863 1824 1734

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 10 482 0 0 177 27 0 0 0 77 0 26

RTOR Reduction (vph) 0 0 0 0 11 0 0 0 0 0 22 0

Lane Group Flow (vph) 10 482 0 0 193 0 0 0 0 0 81 0

Confl. Peds. (#/hr) 1 1

Turn Type Perm Perm

Protected Phases 2 2 4

Permitted Phases 2 4

Actuated Green, G (s) 10.9 10.9 10.9 3.6

Effective Green, g (s) 10.9 10.9 10.9 3.6

Actuated g/C Ratio 0.48 0.48 0.48 0.16

Clearance Time (s) 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 568 903 884 277

v/s Ratio Prot c0.26 0.11

v/s Ratio Perm 0.01 0.05

v/c Ratio 0.02 0.53 0.22 0.29

Uniform Delay, d1 3.0 4.0 3.3 8.3

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.6 0.1 0.6

Delay (s) 3.0 4.6 3.5 8.9

Level of Service A A A A

Approach Delay (s) 4.6 3.5 0.0 8.9

Approach LOS A A A A

Intersection Summary

HCM Average Control Delay 4.9 HCM Level of Service A

HCM Volume to Capacity ratio 0.47

Actuated Cycle Length (s) 22.5 Sum of lost time (s) 8.0

Intersection Capacity Utilization 35.4% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 2 478 26 23 166 2 23 1 34 1 1 3

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 1.00 0.92 0.92

Flt Protected 0.95 1.00 0.95 1.00 0.98 0.99

Satd. Flow (prot) 1755 1846 1768 1859 1679 1670

Flt Permitted 0.64 1.00 0.38 1.00 0.88 0.94

Satd. Flow (perm) 1187 1846 713 1859 1513 1592

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 2 520 28 25 180 2 25 1 37 1 1 3

RTOR Reduction (vph) 0 4 0 0 1 0 0 29 0 0 2 0

Lane Group Flow (vph) 2 544 0 25 181 0 0 34 0 0 3 0

Confl. Peds. (#/hr) 12 3 3 12 5 5

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 14.2 14.2 14.2 14.2 6.5 6.5

Effective Green, g (s) 14.2 14.2 14.2 14.2 6.5 6.5

Actuated g/C Ratio 0.49 0.49 0.49 0.49 0.23 0.23

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 587 913 353 920 343 361

v/s Ratio Prot c0.29 0.10

v/s Ratio Perm 0.00 0.04 c0.02 0.00

v/c Ratio 0.00 0.60 0.07 0.20 0.10 0.01

Uniform Delay, d1 3.7 5.2 3.8 4.1 8.8 8.6

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 1.1 0.1 0.1 0.1 0.0

Delay (s) 3.7 6.2 3.9 4.2 8.9 8.6

Level of Service A A A A A A

Approach Delay (s) 6.2 4.1 8.9 8.6

Approach LOS A A A A

Intersection Summary

HCM Average Control Delay 5.9 HCM Level of Service A

HCM Volume to Capacity ratio 0.44

Actuated Cycle Length (s) 28.7 Sum of lost time (s) 8.0

Intersection Capacity Utilization 39.7% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

7: NW 190th St & N Richmond Beach Rd 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 24 - 3-Lane RBR Synchro 7 -  Report

David Evans and Associates, Inc. Page 5

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 0 41 199 2 0 533

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 45 216 2 0 579

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1289

pX, platoon unblocked

vC, conflicting volume 798 218 219

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 798 218 219

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 95 100

cM capacity (veh/h) 355 821 1349

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 45 218 579

Volume Left 0 0 0

Volume Right 45 2 0

cSH 821 1700 1700

Volume to Capacity 0.05 0.13 0.34

Queue Length 95th (ft) 4 0 0

Control Delay (s) 9.6 0.0 0.0

Lane LOS A

Approach Delay (s) 9.6 0.0 0.0

Approach LOS A

Intersection Summary

Average Delay 0.5

Intersection Capacity Utilization 31.4% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR EBR2 WBL2 WBL WBT WBR NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 84 371 43 2 21 14 154 49 2 21 65 23

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 12 12 12 11 11 10 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.96

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1711 1863 1541 1711 1711 1531 1711 1719

Flt Permitted 0.65 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1173 1863 1541 1711 1711 1531 1711 1719

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 91 403 47 2 23 15 167 53 2 23 71 25

RTOR Reduction (vph) 0 0 0 0 0 0 0 32 0 0 19 0

Lane Group Flow (vph) 91 403 49 0 0 38 167 21 0 25 77 0

Confl. Peds. (#/hr) 2 2 3

Confl. Bikes (#/hr) 1 1

Bus Blockages (#/hr) 0 0 0 0 0 0 4 0 0 0 0 0

Turn Type Perm Perm Prot Prot Perm Split Split

Protected Phases 2 1 1 6 4 4 4

Permitted Phases 2 2 6

Actuated Green, G (s) 24.0 24.0 24.0 3.3 32.3 32.3 7.5 7.5

Effective Green, g (s) 24.0 24.0 24.0 3.3 32.3 32.3 7.5 7.5

Actuated g/C Ratio 0.30 0.30 0.30 0.04 0.40 0.40 0.09 0.09

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.5 2.5 2.0 2.0 2.0 2.5 2.5

Lane Grp Cap (vph) 352 559 462 71 691 618 160 161

v/s Ratio Prot c0.22 c0.02 0.10 0.01 c0.04

v/s Ratio Perm 0.08 0.03 0.01

v/c Ratio 0.26 0.72 0.11 0.54 0.24 0.03 0.16 0.48

Uniform Delay, d1 21.2 25.0 20.2 37.6 15.8 14.4 33.3 34.4

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.8 7.8 0.5 3.8 0.8 0.1 0.3 1.6

Delay (s) 23.0 32.8 20.7 41.4 16.6 14.5 33.7 36.0

Level of Service C C C D B B C D

Approach Delay (s) 30.1 19.8 35.5

Approach LOS C B D

Intersection Summary

HCM Average Control Delay 29.4 HCM Level of Service C

HCM Volume to Capacity ratio 0.61

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 25.0

Intersection Capacity Utilization 63.5% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

8: N Richmond Beach Rd & 8th Ave NW 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 24 - 3-Lane RBR Synchro 7 -  Report

David Evans and Associates, Inc. Page 7

Movement SBL SBT SBR SBR2 NEL NER NER2

Lane Configurations

Volume (vph) 143 131 9 21 24 27 2

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 12 12 12

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.96

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 0.97 0.93

Flt Protected 0.95 1.00 0.98

Satd. Flow (prot) 1711 1728 1624

Flt Permitted 0.95 1.00 0.98

Satd. Flow (perm) 1711 1728 1624

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 155 142 10 23 26 29 2

RTOR Reduction (vph) 0 6 0 0 0 0 0

Lane Group Flow (vph) 155 169 0 0 57 0 0

Confl. Peds. (#/hr) 3 3 2

Confl. Bikes (#/hr) 1 1

Bus Blockages (#/hr) 0 2 0 0 0 0 0

Turn Type Split

Protected Phases 7 7 3

Permitted Phases

Actuated Green, G (s) 16.2 16.2 4.0

Effective Green, g (s) 16.2 16.2 4.0

Actuated g/C Ratio 0.20 0.20 0.05

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0

Lane Grp Cap (vph) 346 350 81

v/s Ratio Prot 0.09 c0.10 c0.04

v/s Ratio Perm

v/c Ratio 0.45 0.48 0.70

Uniform Delay, d1 28.0 28.2 37.4

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 0.3 0.4 20.2

Delay (s) 28.3 28.6 57.6

Level of Service C C E

Approach Delay (s) 28.5 57.6

Approach LOS C E

Intersection Summary



HCM Signalized Intersection Capacity Analysis

9: N Richmond Beach Rd & 3rd Ave NW 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 24 - 3-Lane RBR Synchro 7 -  Report

David Evans and Associates, Inc. Page 8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 19 578 3 11 258 39 9 23 18 100 15 31

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 11 11 10 10 11 10 10 10

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.98

Flpb, ped/bikes 1.00 1.00 0.99 1.00 0.99 1.00 0.99 1.00

Frt 1.00 1.00 1.00 0.98 1.00 0.93 1.00 0.90

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1706 1770 1702 1732 1630 1604 1642 1523

Flt Permitted 0.57 1.00 0.37 1.00 0.72 1.00 0.73 1.00

Satd. Flow (perm) 1016 1770 667 1732 1243 1604 1258 1523

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 21 628 3 12 280 42 10 25 20 109 16 34

RTOR Reduction (vph) 0 0 0 0 6 0 0 17 0 0 0 0

Lane Group Flow (vph) 21 631 0 12 316 0 10 28 0 109 50 0

Confl. Peds. (#/hr) 2 7 7 2 7 3 3 7

Confl. Bikes (#/hr) 1 1 1

Bus Blockages (#/hr) 0 4 0 0 4 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 45.3 45.3 45.3 45.3 9.7 9.7 9.7 9.7

Effective Green, g (s) 45.3 45.3 45.3 45.3 9.7 9.7 9.7 9.7

Actuated g/C Ratio 0.70 0.70 0.70 0.70 0.15 0.15 0.15 0.15

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 708 1234 465 1207 185 239 188 227

v/s Ratio Prot c0.36 0.18 0.02 0.03

v/s Ratio Perm 0.02 0.02 0.01 c0.09

v/c Ratio 0.03 0.51 0.03 0.26 0.05 0.12 0.58 0.22

Uniform Delay, d1 3.0 4.6 3.0 3.7 23.7 23.9 25.8 24.3

Progression Factor 1.00 1.00 1.06 0.98 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 1.5 0.1 0.5 0.1 0.2 4.3 0.5

Delay (s) 3.1 6.2 3.3 4.1 23.8 24.2 30.0 24.8

Level of Service A A A A C C C C

Approach Delay (s) 6.1 4.1 24.1 28.4

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 9.3 HCM Level of Service A

HCM Volume to Capacity ratio 0.52

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 51.4% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

10: N Richmond Beach Rd & Dayton Ave N 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 24 - 3-Lane RBR Synchro 7 -  Report

David Evans and Associates, Inc. Page 9

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 488 223 43 226 78 81

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 11 11 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frpb, ped/bikes 0.99 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.96 1.00 1.00 0.93

Flt Protected 1.00 0.95 1.00 0.98

Satd. Flow (prot) 1709 1770 1801 1671

Flt Permitted 1.00 0.95 1.00 0.98

Satd. Flow (perm) 1709 1770 1801 1671

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 530 242 47 246 85 88

RTOR Reduction (vph) 10 0 0 0 31 0

Lane Group Flow (vph) 762 0 47 246 142 0

Confl. Peds. (#/hr) 2 2

Confl. Bikes (#/hr) 2 2

Turn Type Prot

Protected Phases 2 1 6 4

Permitted Phases

Actuated Green, G (s) 92.7 7.0 104.7 15.3

Effective Green, g (s) 92.7 7.0 104.7 15.3

Actuated g/C Ratio 0.71 0.05 0.81 0.12

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1219 95 1450 197

v/s Ratio Prot c0.45 c0.03 0.14 c0.09

v/s Ratio Perm

v/c Ratio 0.62 0.49 0.17 0.72

Uniform Delay, d1 9.7 59.8 2.9 55.3

Progression Factor 0.76 1.00 1.00 1.00

Incremental Delay, d2 2.2 1.5 0.3 10.5

Delay (s) 9.6 61.3 3.1 65.8

Level of Service A E A E

Approach Delay (s) 9.6 12.4 65.8

Approach LOS A B E

Intersection Summary

HCM Average Control Delay 18.1 HCM Level of Service B

HCM Volume to Capacity ratio 0.63

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 57.0% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

3: NW 195th Pl & 24th Ave NW 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 25 - 3-Lane RBR Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 47 0 7 79 0 0 0 45 18 1 0

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 51 0 8 86 0 0 0 49 20 1 0

Pedestrians 4 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 86 53 155 154 57 205 154 86

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 86 53 155 154 57 205 154 86

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 100 100 100 95 97 100 100

cM capacity (veh/h) 1510 1550 806 733 1004 710 733 973

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total 51 8 86 49 21

Volume Left 0 8 0 0 20

Volume Right 0 0 0 49 0

cSH 1700 1550 1700 1004 711

Volume to Capacity 0.03 0.00 0.05 0.05 0.03

Queue Length 95th (ft) 0 0 0 4 2

Control Delay (s) 0.0 7.3 0.0 8.8 10.2

Lane LOS A A B

Approach Delay (s) 0.0 0.6 8.8 10.2

Approach LOS A B

Intersection Summary

Average Delay 3.2

Intersection Capacity Utilization 20.2% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

4: NW 196th St NW & 20th Ave NW 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 25 - 3-Lane RBR Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 5 144 0 22 96 60 3 9 68 247 3 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 0.95 1.00

Flpb, ped/bikes 0.99 1.00 0.99 1.00 1.00 0.97

Frt 1.00 1.00 1.00 0.94 0.89 1.00

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95

Satd. Flow (prot) 1746 1863 1754 1730 1567 1718

Flt Permitted 0.64 1.00 0.66 1.00 0.99 0.67

Satd. Flow (perm) 1182 1863 1214 1730 1559 1199

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 5 157 0 24 104 65 3 10 74 268 3 0

RTOR Reduction (vph) 0 0 0 0 35 0 0 36 0 0 0 0

Lane Group Flow (vph) 5 157 0 24 134 0 0 51 0 0 271 0

Confl. Peds. (#/hr) 8 5 5 8 12 18 18 12

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 24.0 24.0 24.0 24.0 33.0 33.0

Effective Green, g (s) 24.0 24.0 24.0 24.0 33.0 33.0

Actuated g/C Ratio 0.37 0.37 0.37 0.37 0.51 0.51

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 436 688 448 639 791 609

v/s Ratio Prot c0.08 0.08

v/s Ratio Perm 0.00 0.02 0.03 c0.23

v/c Ratio 0.01 0.23 0.05 0.21 0.06 0.44

Uniform Delay, d1 13.0 14.1 13.2 14.0 8.1 10.2

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.8 0.2 0.7 0.2 2.3

Delay (s) 13.0 14.9 13.4 14.8 8.3 12.5

Level of Service B B B B A B

Approach Delay (s) 14.8 14.6 8.3 12.5

Approach LOS B B A B

Intersection Summary

HCM Average Control Delay 13.1 HCM Level of Service B

HCM Volume to Capacity ratio 0.35

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 45.5% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

5: NW 195th St & 15th Ave NW 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 25 - 3-Lane RBR Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 9 450 0 0 205 25 0 0 0 71 0 28

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.99 0.96

Flt Protected 0.95 1.00 1.00 0.97

Satd. Flow (prot) 1769 1863 1831 1730

Flt Permitted 0.60 1.00 1.00 0.97

Satd. Flow (perm) 1125 1863 1831 1730

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 10 489 0 0 223 27 0 0 0 77 0 30

RTOR Reduction (vph) 0 0 0 0 9 0 0 0 0 0 25 0

Lane Group Flow (vph) 10 489 0 0 241 0 0 0 0 0 82 0

Confl. Peds. (#/hr) 1 1

Turn Type Perm Perm

Protected Phases 2 2 4

Permitted Phases 2 4

Actuated Green, G (s) 11.0 11.0 11.0 3.6

Effective Green, g (s) 11.0 11.0 11.0 3.6

Actuated g/C Ratio 0.49 0.49 0.49 0.16

Clearance Time (s) 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 548 907 891 276

v/s Ratio Prot c0.26 0.13

v/s Ratio Perm 0.01 0.05

v/c Ratio 0.02 0.54 0.27 0.30

Uniform Delay, d1 3.0 4.0 3.4 8.4

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.6 0.2 0.6

Delay (s) 3.0 4.7 3.6 9.0

Level of Service A A A A

Approach Delay (s) 4.6 3.6 0.0 9.0

Approach LOS A A A A

Intersection Summary

HCM Average Control Delay 4.9 HCM Level of Service A

HCM Volume to Capacity ratio 0.48

Actuated Cycle Length (s) 22.6 Sum of lost time (s) 8.0

Intersection Capacity Utilization 36.0% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

6: N Richmond Beach Rd & 15th Drwy 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 25 - 3-Lane RBR Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 2 485 26 23 204 2 27 1 34 1 1 3

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 1.00 0.93 0.92

Flt Protected 0.95 1.00 0.95 1.00 0.98 0.99

Satd. Flow (prot) 1755 1847 1768 1860 1684 1670

Flt Permitted 0.62 1.00 0.38 1.00 0.87 0.94

Satd. Flow (perm) 1143 1847 706 1860 1499 1590

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 2 527 28 25 222 2 29 1 37 1 1 3

RTOR Reduction (vph) 0 4 0 0 0 0 0 29 0 0 2 0

Lane Group Flow (vph) 2 551 0 25 224 0 0 38 0 0 3 0

Confl. Peds. (#/hr) 12 3 3 12 5 5

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 14.6 14.6 14.6 14.6 6.5 6.5

Effective Green, g (s) 14.6 14.6 14.6 14.6 6.5 6.5

Actuated g/C Ratio 0.50 0.50 0.50 0.50 0.22 0.22

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 573 927 354 933 335 355

v/s Ratio Prot c0.30 0.12

v/s Ratio Perm 0.00 0.04 c0.03 0.00

v/c Ratio 0.00 0.59 0.07 0.24 0.11 0.01

Uniform Delay, d1 3.6 5.1 3.7 4.1 9.0 8.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 1.0 0.1 0.1 0.2 0.0

Delay (s) 3.6 6.2 3.8 4.2 9.2 8.8

Level of Service A A A A A A

Approach Delay (s) 6.2 4.2 9.2 8.8

Approach LOS A A A A

Intersection Summary

HCM Average Control Delay 5.9 HCM Level of Service A

HCM Volume to Capacity ratio 0.45

Actuated Cycle Length (s) 29.1 Sum of lost time (s) 8.0

Intersection Capacity Utilization 40.9% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

7: NW 190th St & N Richmond Beach Rd 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 25 - 3-Lane RBR Synchro 7 -  Report
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 0 61 217 2 0 540

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 66 236 2 0 587

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1289

pX, platoon unblocked

vC, conflicting volume 825 238 239

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 825 238 239

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 92 100

cM capacity (veh/h) 342 800 1327

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 66 238 587

Volume Left 0 0 0

Volume Right 66 2 0

cSH 800 1700 1700

Volume to Capacity 0.08 0.14 0.35

Queue Length 95th (ft) 7 0 0

Control Delay (s) 9.9 0.0 0.0

Lane LOS A

Approach Delay (s) 9.9 0.0 0.0

Approach LOS A

Intersection Summary

Average Delay 0.7

Intersection Capacity Utilization 31.8% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR EBR2 WBL2 WBL WBT WBR NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 85 377 43 2 21 14 170 49 2 23 65 23

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 12 12 12 11 11 10 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.96

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1711 1863 1541 1711 1711 1531 1711 1719

Flt Permitted 0.64 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1154 1863 1541 1711 1711 1531 1711 1719

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 92 410 47 2 23 15 185 53 2 25 71 25

RTOR Reduction (vph) 0 0 0 0 0 0 0 32 0 0 19 0

Lane Group Flow (vph) 92 410 49 0 0 38 185 21 0 27 77 0

Confl. Peds. (#/hr) 2 2 3

Confl. Bikes (#/hr) 1 1

Bus Blockages (#/hr) 0 0 0 0 0 0 4 0 0 0 0 0

Turn Type Perm Perm Prot Prot Perm Split Split

Protected Phases 2 1 1 6 4 4 4

Permitted Phases 2 2 6

Actuated Green, G (s) 24.0 24.0 24.0 3.3 32.3 32.3 7.5 7.5

Effective Green, g (s) 24.0 24.0 24.0 3.3 32.3 32.3 7.5 7.5

Actuated g/C Ratio 0.30 0.30 0.30 0.04 0.40 0.40 0.09 0.09

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.5 2.5 2.0 2.0 2.0 2.5 2.5

Lane Grp Cap (vph) 346 559 462 71 691 618 160 161

v/s Ratio Prot c0.22 c0.02 0.11 0.02 c0.04

v/s Ratio Perm 0.08 0.03 0.01

v/c Ratio 0.27 0.73 0.11 0.54 0.27 0.03 0.17 0.48

Uniform Delay, d1 21.3 25.1 20.2 37.6 15.9 14.4 33.4 34.4

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.9 8.3 0.5 3.8 0.9 0.1 0.4 1.6

Delay (s) 23.2 33.4 20.7 41.4 16.9 14.5 33.7 36.0

Level of Service C C C D B B C D

Approach Delay (s) 30.6 19.8 35.5

Approach LOS C B D

Intersection Summary

HCM Average Control Delay 29.4 HCM Level of Service C

HCM Volume to Capacity ratio 0.61

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 25.0

Intersection Capacity Utilization 63.8% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBL SBT SBR SBR2 NEL NER NER2

Lane Configurations

Volume (vph) 143 131 9 21 24 27 2

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 12 12 12

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.96

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 0.97 0.93

Flt Protected 0.95 1.00 0.98

Satd. Flow (prot) 1711 1728 1624

Flt Permitted 0.95 1.00 0.98

Satd. Flow (perm) 1711 1728 1624

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 155 142 10 23 26 29 2

RTOR Reduction (vph) 0 6 0 0 0 0 0

Lane Group Flow (vph) 155 169 0 0 57 0 0

Confl. Peds. (#/hr) 3 3 2

Confl. Bikes (#/hr) 1 1

Bus Blockages (#/hr) 0 2 0 0 0 0 0

Turn Type Split

Protected Phases 7 7 3

Permitted Phases

Actuated Green, G (s) 16.2 16.2 4.0

Effective Green, g (s) 16.2 16.2 4.0

Actuated g/C Ratio 0.20 0.20 0.05

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0

Lane Grp Cap (vph) 346 350 81

v/s Ratio Prot 0.09 c0.10 c0.04

v/s Ratio Perm

v/c Ratio 0.45 0.48 0.70

Uniform Delay, d1 28.0 28.2 37.4

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 0.3 0.4 20.2

Delay (s) 28.3 28.6 57.6

Level of Service C C E

Approach Delay (s) 28.5 57.6

Approach LOS C E

Intersection Summary



HCM Signalized Intersection Capacity Analysis

9: N Richmond Beach Rd & 3rd Ave NW 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 25 - 3-Lane RBR Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 19 584 3 11 274 39 9 23 18 100 15 31

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 11 11 10 10 11 10 10 10

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.98

Flpb, ped/bikes 1.00 1.00 0.99 1.00 0.99 1.00 0.99 1.00

Frt 1.00 1.00 1.00 0.98 1.00 0.93 1.00 0.90

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1706 1770 1702 1734 1630 1604 1642 1523

Flt Permitted 0.56 1.00 0.37 1.00 0.72 1.00 0.73 1.00

Satd. Flow (perm) 999 1770 660 1734 1243 1604 1258 1523

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 21 635 3 12 298 42 10 25 20 109 16 34

RTOR Reduction (vph) 0 0 0 0 6 0 0 17 0 0 0 0

Lane Group Flow (vph) 21 638 0 12 334 0 10 28 0 109 50 0

Confl. Peds. (#/hr) 2 7 7 2 7 3 3 7

Confl. Bikes (#/hr) 1 1 1

Bus Blockages (#/hr) 0 4 0 0 4 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 45.3 45.3 45.3 45.3 9.7 9.7 9.7 9.7

Effective Green, g (s) 45.3 45.3 45.3 45.3 9.7 9.7 9.7 9.7

Actuated g/C Ratio 0.70 0.70 0.70 0.70 0.15 0.15 0.15 0.15

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 696 1234 460 1208 185 239 188 227

v/s Ratio Prot c0.36 0.19 0.02 0.03

v/s Ratio Perm 0.02 0.02 0.01 c0.09

v/c Ratio 0.03 0.52 0.03 0.28 0.05 0.12 0.58 0.22

Uniform Delay, d1 3.0 4.7 3.0 3.7 23.7 23.9 25.8 24.3

Progression Factor 1.00 1.00 1.02 0.96 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 1.5 0.1 0.6 0.1 0.2 4.3 0.5

Delay (s) 3.1 6.2 3.2 4.1 23.8 24.2 30.0 24.8

Level of Service A A A A C C C C

Approach Delay (s) 6.1 4.1 24.1 28.4

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 9.2 HCM Level of Service A

HCM Volume to Capacity ratio 0.53

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 51.7% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

10: N Richmond Beach Rd & Dayton Ave N 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 25 - 3-Lane RBR Synchro 7 -  Report
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 494 223 43 240 80 81

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 11 11 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frpb, ped/bikes 0.99 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.96 1.00 1.00 0.93

Flt Protected 1.00 0.95 1.00 0.98

Satd. Flow (prot) 1710 1770 1801 1672

Flt Permitted 1.00 0.95 1.00 0.98

Satd. Flow (perm) 1710 1770 1801 1672

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 537 242 47 261 87 88

RTOR Reduction (vph) 10 0 0 0 30 0

Lane Group Flow (vph) 769 0 47 261 145 0

Confl. Peds. (#/hr) 2 2

Confl. Bikes (#/hr) 2 2

Turn Type Prot

Protected Phases 2 1 6 4

Permitted Phases

Actuated Green, G (s) 92.5 7.0 104.5 15.5

Effective Green, g (s) 92.5 7.0 104.5 15.5

Actuated g/C Ratio 0.71 0.05 0.80 0.12

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 1217 95 1448 199

v/s Ratio Prot c0.45 c0.03 0.14 c0.09

v/s Ratio Perm

v/c Ratio 0.63 0.49 0.18 0.73

Uniform Delay, d1 9.8 59.8 2.9 55.2

Progression Factor 0.77 1.00 1.00 1.00

Incremental Delay, d2 2.3 1.5 0.3 10.7

Delay (s) 9.8 61.3 3.2 66.0

Level of Service A E A E

Approach Delay (s) 9.8 12.1 66.0

Approach LOS A B E

Intersection Summary

HCM Average Control Delay 18.1 HCM Level of Service B

HCM Volume to Capacity ratio 0.64

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 57.4% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 147 0 19 227 0 0 0 24 7 3 2

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 160 0 21 247 0 0 0 26 8 3 2

Pedestrians 4 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 247 162 454 450 166 478 450 247

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 247 162 454 450 166 478 450 247

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 99 100 100 97 98 99 100

cM capacity (veh/h) 1319 1415 505 496 874 475 496 792

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total 160 21 247 26 13

Volume Left 0 21 0 0 8

Volume Right 0 0 0 26 2

cSH 1700 1415 1700 874 515

Volume to Capacity 0.09 0.01 0.15 0.03 0.03

Queue Length 95th (ft) 0 1 0 2 2

Control Delay (s) 0.0 7.6 0.0 9.2 12.2

Lane LOS A A B

Approach Delay (s) 0.0 0.6 9.2 12.2

Approach LOS A B

Intersection Summary

Average Delay 1.2

Intersection Capacity Utilization 28.1% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 4 202 2 85 340 200 3 12 71 140 20 5

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 0.95 1.00

Flpb, ped/bikes 0.99 1.00 0.99 1.00 1.00 0.97

Frt 1.00 1.00 1.00 0.94 0.89 1.00

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.96

Satd. Flow (prot) 1760 1860 1756 1735 1575 1731

Flt Permitted 0.33 1.00 0.62 1.00 0.99 0.75

Satd. Flow (perm) 609 1860 1145 1735 1566 1347

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 4 220 2 92 370 217 3 13 77 152 22 5

RTOR Reduction (vph) 0 0 0 0 32 0 0 53 0 0 1 0

Lane Group Flow (vph) 4 222 0 92 555 0 0 40 0 0 178 0

Confl. Peds. (#/hr) 8 5 5 8 12 18 18 12

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 37.0 37.0 37.0 37.0 20.0 20.0

Effective Green, g (s) 37.0 37.0 37.0 37.0 20.0 20.0

Actuated g/C Ratio 0.57 0.57 0.57 0.57 0.31 0.31

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 347 1059 652 988 482 414

v/s Ratio Prot 0.12 c0.32

v/s Ratio Perm 0.01 0.08 0.03 c0.13

v/c Ratio 0.01 0.21 0.14 0.56 0.08 0.43

Uniform Delay, d1 6.1 6.8 6.6 8.9 16.0 17.9

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.4 0.5 2.3 0.3 3.2

Delay (s) 6.1 7.3 7.0 11.2 16.3 21.2

Level of Service A A A B B C

Approach Delay (s) 7.3 10.6 16.3 21.2

Approach LOS A B B C

Intersection Summary

HCM Average Control Delay 12.0 HCM Level of Service B

HCM Volume to Capacity ratio 0.51

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 59.6% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 22 420 0 0 603 80 0 0 0 64 0 33

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.98 0.95

Flt Protected 0.95 1.00 1.00 0.97

Satd. Flow (prot) 1769 1863 1829 1721

Flt Permitted 0.31 1.00 1.00 0.97

Satd. Flow (perm) 579 1863 1829 1721

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 24 457 0 0 655 87 0 0 0 70 0 36

RTOR Reduction (vph) 0 0 0 0 7 0 0 0 0 0 32 0

Lane Group Flow (vph) 24 457 0 0 735 0 0 0 0 0 74 0

Confl. Peds. (#/hr) 1 1

Turn Type Perm Perm

Protected Phases 2 2 4

Permitted Phases 2 4

Actuated Green, G (s) 23.3 23.3 23.3 4.0

Effective Green, g (s) 23.3 23.3 23.3 4.0

Actuated g/C Ratio 0.66 0.66 0.66 0.11

Clearance Time (s) 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 382 1230 1207 195

v/s Ratio Prot 0.25 c0.40

v/s Ratio Perm 0.04 0.04

v/c Ratio 0.06 0.37 0.61 0.38

Uniform Delay, d1 2.1 2.7 3.4 14.5

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.2 0.9 1.2

Delay (s) 2.2 2.9 4.3 15.7

Level of Service A A A B

Approach Delay (s) 2.9 4.3 0.0 15.7

Approach LOS A A A B

Intersection Summary

HCM Average Control Delay 4.7 HCM Level of Service A

HCM Volume to Capacity ratio 0.58

Actuated Cycle Length (s) 35.3 Sum of lost time (s) 8.0

Intersection Capacity Utilization 48.8% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 2 442 39 23 637 5 56 1 28 4 0 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 1.00 0.96 0.97

Flt Protected 0.95 1.00 0.95 1.00 0.97 0.96

Satd. Flow (prot) 1762 1837 1767 1860 1717 1734

Flt Permitted 0.29 1.00 0.42 1.00 0.80 0.82

Satd. Flow (perm) 536 1837 776 1860 1418 1472

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 2 480 42 25 692 5 61 1 30 4 0 1

RTOR Reduction (vph) 0 6 0 0 0 0 0 24 0 0 1 0

Lane Group Flow (vph) 2 516 0 25 697 0 0 68 0 0 4 0

Confl. Peds. (#/hr) 12 3 3 12 5 5

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 21.3 21.3 21.3 21.3 7.7 7.7

Effective Green, g (s) 21.3 21.3 21.3 21.3 7.7 7.7

Actuated g/C Ratio 0.58 0.58 0.58 0.58 0.21 0.21

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 309 1058 447 1071 295 306

v/s Ratio Prot 0.28 c0.37

v/s Ratio Perm 0.00 0.03 c0.05 0.00

v/c Ratio 0.01 0.49 0.06 0.65 0.23 0.01

Uniform Delay, d1 3.3 4.6 3.4 5.3 12.2 11.6

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.4 0.1 1.4 0.4 0.0

Delay (s) 3.4 5.0 3.5 6.7 12.6 11.7

Level of Service A A A A B B

Approach Delay (s) 5.0 6.6 12.6 11.7

Approach LOS A A B B

Intersection Summary

HCM Average Control Delay 6.4 HCM Level of Service A

HCM Volume to Capacity ratio 0.54

Actuated Cycle Length (s) 37.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 45.5% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 0 61 704 7 0 520

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 66 765 8 0 565

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1289

pX, platoon unblocked 0.67 0.67 0.67

vC, conflicting volume 1335 770 774

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1255 415 421

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 85 100

cM capacity (veh/h) 127 429 765

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 66 773 565

Volume Left 0 0 0

Volume Right 66 8 0

cSH 429 1700 1700

Volume to Capacity 0.15 0.45 0.33

Queue Length 95th (ft) 14 0 0

Control Delay (s) 14.9 0.0 0.0

Lane LOS B

Approach Delay (s) 14.9 0.0 0.0

Approach LOS B

Intersection Summary

Average Delay 0.7

Intersection Capacity Utilization 47.9% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR EBR2 WBL2 WBL WBT WBR NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 72 379 24 1 29 53 591 206 6 86 176 19

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 12 12 12 11 11 10 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1711 1863 1541 1711 1711 1531 1711 1769

Flt Permitted 0.20 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (perm) 357 1863 1541 1711 1711 1531 1711 1769

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 78 412 26 1 32 58 642 224 7 93 191 21

RTOR Reduction (vph) 0 0 0 0 0 0 0 106 0 0 6 0

Lane Group Flow (vph) 78 412 27 0 0 90 642 118 0 100 206 0

Confl. Peds. (#/hr) 2 2 3

Confl. Bikes (#/hr) 1 1

Bus Blockages (#/hr) 0 0 0 0 0 0 4 0 0 0 0 0

Turn Type Perm Perm Prot Prot Perm Split Split

Protected Phases 2 1 1 6 4 4 4

Permitted Phases 2 2 6

Actuated Green, G (s) 21.4 21.4 21.4 5.4 31.8 31.8 14.0 14.0

Effective Green, g (s) 21.4 21.4 21.4 5.4 31.8 31.8 14.0 14.0

Actuated g/C Ratio 0.27 0.27 0.27 0.07 0.40 0.40 0.18 0.18

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.5 2.5 2.0 2.0 2.0 2.5 2.5

Lane Grp Cap (vph) 95 498 412 115 680 609 299 310

v/s Ratio Prot 0.22 0.05 c0.38 0.06 c0.12

v/s Ratio Perm 0.22 0.02 0.08

v/c Ratio 0.82 0.83 0.07 0.78 0.94 0.19 0.33 0.67

Uniform Delay, d1 27.5 27.6 21.8 36.7 23.2 15.7 28.9 30.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 52.6 14.6 0.3 26.6 23.2 0.7 0.5 4.8

Delay (s) 80.1 42.1 22.2 63.3 46.5 16.4 29.4 35.6

Level of Service F D C E D B C D

Approach Delay (s) 46.8 41.0 33.6

Approach LOS D D C

Intersection Summary

HCM Average Control Delay 41.4 HCM Level of Service D

HCM Volume to Capacity ratio 0.80

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 77.6% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

8: N Richmond Beach Rd & 8th Ave NW 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 27 - 3-Lane RBR Synchro 7 -  Report

David Evans and Associates, Inc. Page 7

Movement SBL SBT SBR SBR2 NEL2 NEL NER NER2

Lane Configurations

Volume (vph) 98 72 19 32 2 25 21 9

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 0.96

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 0.94 0.93

Flt Protected 0.95 1.00 0.98

Satd. Flow (prot) 1711 1656 1627

Flt Permitted 0.95 1.00 0.98

Satd. Flow (perm) 1711 1656 1627

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 107 78 21 35 2 27 23 10

RTOR Reduction (vph) 0 15 0 0 0 0 0 0

Lane Group Flow (vph) 107 119 0 0 0 62 0 0

Confl. Peds. (#/hr) 3 3 2

Confl. Bikes (#/hr) 1 1

Bus Blockages (#/hr) 0 2 0 0 0 0 0 0

Turn Type Split Split

Protected Phases 7 7 3 3

Permitted Phases

Actuated Green, G (s) 10.2 10.2 4.0

Effective Green, g (s) 10.2 10.2 4.0

Actuated g/C Ratio 0.13 0.13 0.05

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0

Lane Grp Cap (vph) 218 211 81

v/s Ratio Prot 0.06 c0.07 c0.04

v/s Ratio Perm

v/c Ratio 0.49 0.56 0.77

Uniform Delay, d1 32.5 32.8 37.5

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 0.6 2.1 31.3

Delay (s) 33.1 34.9 68.9

Level of Service C C E

Approach Delay (s) 34.1 68.9

Approach LOS C E

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 52 505 23 31 886 151 12 37 26 63 30 77

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 11 11 10 10 11 10 10 10

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.97

Flpb, ped/bikes 1.00 1.00 0.99 1.00 0.99 1.00 0.99 1.00

Frt 1.00 0.99 1.00 0.98 1.00 0.94 1.00 0.89

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1711 1758 1701 1727 1632 1614 1642 1511

Flt Permitted 0.11 1.00 0.41 1.00 0.68 1.00 0.71 1.00

Satd. Flow (perm) 191 1758 731 1727 1171 1614 1232 1511

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 57 549 25 34 963 164 13 40 28 68 33 84

RTOR Reduction (vph) 0 2 0 0 7 0 0 24 0 0 0 0

Lane Group Flow (vph) 57 572 0 34 1120 0 13 44 0 68 117 0

Confl. Peds. (#/hr) 2 7 7 2 7 3 3 7

Confl. Bikes (#/hr) 1 1 1

Bus Blockages (#/hr) 0 4 0 0 4 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 45.6 45.6 45.6 45.6 9.4 9.4 9.4 9.4

Effective Green, g (s) 45.6 45.6 45.6 45.6 9.4 9.4 9.4 9.4

Actuated g/C Ratio 0.70 0.70 0.70 0.70 0.14 0.14 0.14 0.14

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 134 1233 513 1212 169 233 178 219

v/s Ratio Prot 0.33 c0.65 0.03 c0.08

v/s Ratio Perm 0.30 0.05 0.01 0.06

v/c Ratio 0.43 0.46 0.07 0.92 0.08 0.19 0.38 0.53

Uniform Delay, d1 4.1 4.3 3.0 8.2 24.0 24.4 25.2 25.8

Progression Factor 1.00 1.00 0.92 1.33 1.00 1.00 1.00 1.00

Incremental Delay, d2 9.6 1.3 0.2 9.3 0.2 0.4 1.4 2.5

Delay (s) 13.7 5.6 3.0 20.2 24.2 24.8 26.5 28.3

Level of Service B A A C C C C C

Approach Delay (s) 6.3 19.7 24.7 27.6

Approach LOS A B C C

Intersection Summary

HCM Average Control Delay 16.5 HCM Level of Service B

HCM Volume to Capacity ratio 0.86

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 75.0% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 448 147 97 764 319 91

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 11 11 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frpb, ped/bikes 0.99 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.97 1.00 1.00 0.97

Flt Protected 1.00 0.95 1.00 0.96

Satd. Flow (prot) 1728 1770 1801 1731

Flt Permitted 1.00 0.95 1.00 0.96

Satd. Flow (perm) 1728 1770 1801 1731

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 487 160 105 830 347 99

RTOR Reduction (vph) 8 0 0 0 9 0

Lane Group Flow (vph) 639 0 105 830 437 0

Confl. Peds. (#/hr) 2 2

Confl. Bikes (#/hr) 2 2

Turn Type Prot

Protected Phases 2 1 6 4

Permitted Phases

Actuated Green, G (s) 67.5 11.2 83.7 36.3

Effective Green, g (s) 67.5 11.2 83.7 36.3

Actuated g/C Ratio 0.52 0.09 0.64 0.28

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 897 152 1160 483

v/s Ratio Prot 0.37 0.06 c0.46 c0.25

v/s Ratio Perm

v/c Ratio 0.71 0.69 0.72 0.91

Uniform Delay, d1 23.8 57.7 15.3 45.2

Progression Factor 1.02 1.00 1.00 1.00

Incremental Delay, d2 4.5 10.4 3.8 19.9

Delay (s) 28.9 68.1 19.1 65.1

Level of Service C E B E

Approach Delay (s) 28.9 24.6 65.1

Approach LOS C C E

Intersection Summary

HCM Average Control Delay 34.9 HCM Level of Service C

HCM Volume to Capacity ratio 0.77

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 73.7% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 260 0 20 328 0 0 0 25 7 3 3

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 283 0 22 357 0 0 0 27 8 3 3

Pedestrians 4 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 357 285 690 685 289 714 685 357

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 357 285 690 685 289 714 685 357

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 98 100 100 96 98 99 100

cM capacity (veh/h) 1202 1275 350 364 747 328 364 688

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total 283 22 357 27 14

Volume Left 0 22 0 0 8

Volume Right 0 0 0 27 3

cSH 1700 1275 1700 747 383

Volume to Capacity 0.17 0.02 0.21 0.04 0.04

Queue Length 95th (ft) 0 1 0 3 3

Control Delay (s) 0.0 7.9 0.0 10.0 14.8

Lane LOS A B B

Approach Delay (s) 0.0 0.5 10.0 14.8

Approach LOS B B

Intersection Summary

Average Delay 0.9

Intersection Capacity Utilization 30.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 5 312 3 86 440 203 4 12 72 142 21 6

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 0.95 1.00

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 0.97

Frt 1.00 1.00 1.00 0.95 0.89 0.99

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.96

Satd. Flow (prot) 1763 1860 1759 1754 1576 1730

Flt Permitted 0.27 1.00 0.53 1.00 0.99 0.75

Satd. Flow (perm) 503 1860 973 1754 1563 1348

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 5 339 3 93 478 221 4 13 78 154 23 7

RTOR Reduction (vph) 0 0 0 0 26 0 0 56 0 0 2 0

Lane Group Flow (vph) 5 342 0 93 673 0 0 39 0 0 182 0

Confl. Peds. (#/hr) 8 5 5 8 12 18 18 12

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 39.0 39.0 39.0 39.0 18.0 18.0

Effective Green, g (s) 39.0 39.0 39.0 39.0 18.0 18.0

Actuated g/C Ratio 0.60 0.60 0.60 0.60 0.28 0.28

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 302 1116 584 1052 433 373

v/s Ratio Prot 0.18 c0.38

v/s Ratio Perm 0.01 0.10 0.02 c0.13

v/c Ratio 0.02 0.31 0.16 0.64 0.09 0.49

Uniform Delay, d1 5.3 6.4 5.7 8.4 17.4 19.6

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.7 0.6 3.0 0.4 4.5

Delay (s) 5.4 7.1 6.3 11.4 17.8 24.1

Level of Service A A A B B C

Approach Delay (s) 7.1 10.8 17.8 24.1

Approach LOS A B B C

Intersection Summary

HCM Average Control Delay 12.1 HCM Level of Service B

HCM Volume to Capacity ratio 0.59

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 65.2% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 33 522 0 0 697 81 0 0 0 65 0 44

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.99 0.95

Flt Protected 0.95 1.00 1.00 0.97

Satd. Flow (prot) 1769 1863 1833 1710

Flt Permitted 0.24 1.00 1.00 0.97

Satd. Flow (perm) 448 1863 1833 1710

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 36 567 0 0 758 88 0 0 0 71 0 48

RTOR Reduction (vph) 0 0 0 0 6 0 0 0 0 0 41 0

Lane Group Flow (vph) 36 567 0 0 840 0 0 0 0 0 78 0

Confl. Peds. (#/hr) 1 1

Turn Type Perm Perm

Protected Phases 2 2 4

Permitted Phases 2 4

Actuated Green, G (s) 26.9 26.9 26.9 5.9

Effective Green, g (s) 26.9 26.9 26.9 5.9

Actuated g/C Ratio 0.66 0.66 0.66 0.14

Clearance Time (s) 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 295 1228 1209 247

v/s Ratio Prot 0.30 c0.46

v/s Ratio Perm 0.08 0.05

v/c Ratio 0.12 0.46 0.69 0.32

Uniform Delay, d1 2.6 3.4 4.4 15.6

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.2 0.3 1.8 0.7

Delay (s) 2.8 3.7 6.1 16.4

Level of Service A A A B

Approach Delay (s) 3.6 6.1 0.0 16.4

Approach LOS A A A B

Intersection Summary

HCM Average Control Delay 5.9 HCM Level of Service A

HCM Volume to Capacity ratio 0.63

Actuated Cycle Length (s) 40.8 Sum of lost time (s) 8.0

Intersection Capacity Utilization 54.6% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 2 532 53 24 718 5 69 1 29 4 0 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 1.00 0.96 0.97

Flt Protected 0.95 1.00 0.95 1.00 0.97 0.96

Satd. Flow (prot) 1763 1833 1767 1861 1720 1734

Flt Permitted 0.24 1.00 0.34 1.00 0.79 0.82

Satd. Flow (perm) 453 1833 636 1861 1407 1479

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 2 578 58 26 780 5 75 1 32 4 0 1

RTOR Reduction (vph) 0 6 0 0 0 0 0 25 0 0 1 0

Lane Group Flow (vph) 2 630 0 26 785 0 0 83 0 0 4 0

Confl. Peds. (#/hr) 12 3 3 12 5 5

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 25.7 25.7 25.7 25.7 8.4 8.4

Effective Green, g (s) 25.7 25.7 25.7 25.7 8.4 8.4

Actuated g/C Ratio 0.61 0.61 0.61 0.61 0.20 0.20

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 277 1119 388 1136 281 295

v/s Ratio Prot 0.34 c0.42

v/s Ratio Perm 0.00 0.04 c0.06 0.00

v/c Ratio 0.01 0.56 0.07 0.69 0.30 0.01

Uniform Delay, d1 3.2 4.9 3.3 5.5 14.3 13.5

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.7 0.1 1.8 0.6 0.0

Delay (s) 3.2 5.5 3.4 7.4 14.9 13.5

Level of Service A A A A B B

Approach Delay (s) 5.5 7.2 14.9 13.5

Approach LOS A A B B

Intersection Summary

HCM Average Control Delay 7.1 HCM Level of Service A

HCM Volume to Capacity ratio 0.59

Actuated Cycle Length (s) 42.1 Sum of lost time (s) 8.0

Intersection Capacity Utilization 50.7% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 0 62 786 7 0 611

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 67 854 8 0 664

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1289

pX, platoon unblocked 0.65 0.65 0.65

vC, conflicting volume 1523 859 863

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1536 521 527

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 81 100

cM capacity (veh/h) 84 363 680

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 67 862 664

Volume Left 0 0 0

Volume Right 67 8 0

cSH 363 1700 1700

Volume to Capacity 0.19 0.51 0.39

Queue Length 95th (ft) 17 0 0

Control Delay (s) 17.2 0.0 0.0

Lane LOS C

Approach Delay (s) 17.2 0.0 0.0

Approach LOS C

Intersection Summary

Average Delay 0.7

Intersection Capacity Utilization 52.3% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR EBR2 WBL2 WBL WBT WBR NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 74 465 27 1 30 53 671 209 6 88 178 20

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 12 12 12 11 11 10 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.98

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1711 1863 1541 1711 1711 1531 1711 1768

Flt Permitted 0.19 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (perm) 340 1863 1541 1711 1711 1531 1711 1768

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 80 505 29 1 33 58 729 227 7 96 193 22

RTOR Reduction (vph) 0 0 0 0 0 0 0 95 0 0 6 0

Lane Group Flow (vph) 80 505 30 0 0 91 729 132 0 103 209 0

Confl. Peds. (#/hr) 2 2 3

Confl. Bikes (#/hr) 1 1

Bus Blockages (#/hr) 0 0 0 0 0 0 4 0 0 0 0 0

Turn Type Perm Perm Prot Prot Perm Split Split

Protected Phases 2 1 1 6 4 4 4

Permitted Phases 2 2 6

Actuated Green, G (s) 21.2 21.2 21.2 5.3 31.5 31.5 14.2 14.2

Effective Green, g (s) 21.2 21.2 21.2 5.3 31.5 31.5 14.2 14.2

Actuated g/C Ratio 0.26 0.26 0.26 0.07 0.39 0.39 0.18 0.18

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.5 2.5 2.0 2.0 2.0 2.5 2.5

Lane Grp Cap (vph) 90 494 408 113 674 603 304 314

v/s Ratio Prot 0.27 0.05 c0.43 0.06 c0.12

v/s Ratio Perm 0.24 0.02 0.09

v/c Ratio 0.89 1.02 0.07 0.81 1.08 0.22 0.34 0.67

Uniform Delay, d1 28.3 29.4 22.0 36.8 24.2 16.1 28.8 30.7

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 67.9 46.3 0.3 31.1 58.8 0.8 0.5 4.8

Delay (s) 96.1 75.7 22.4 68.0 83.1 16.9 29.3 35.4

Level of Service F E C E F B C D

Approach Delay (s) 75.7 67.4 33.4

Approach LOS E E C

Intersection Summary

HCM Average Control Delay 61.6 HCM Level of Service E

HCM Volume to Capacity ratio 0.88

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 82.1% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBL SBT SBR SBR2 NEL2 NEL NER NER2

Lane Configurations

Volume (vph) 100 73 20 33 2 26 22 9

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 0.96

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 0.94 0.93

Flt Protected 0.95 1.00 0.98

Satd. Flow (prot) 1711 1655 1628

Flt Permitted 0.95 1.00 0.98

Satd. Flow (perm) 1711 1655 1628

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 109 79 22 36 2 28 24 10

RTOR Reduction (vph) 0 15 0 0 0 0 0 0

Lane Group Flow (vph) 109 122 0 0 0 64 0 0

Confl. Peds. (#/hr) 3 3 2

Confl. Bikes (#/hr) 1 1

Bus Blockages (#/hr) 0 2 0 0 0 0 0 0

Turn Type Split Split

Protected Phases 7 7 3 3

Permitted Phases

Actuated Green, G (s) 10.3 10.3 4.0

Effective Green, g (s) 10.3 10.3 4.0

Actuated g/C Ratio 0.13 0.13 0.05

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0

Lane Grp Cap (vph) 220 213 81

v/s Ratio Prot 0.06 c0.07 c0.04

v/s Ratio Perm

v/c Ratio 0.50 0.57 0.79

Uniform Delay, d1 32.4 32.8 37.6

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 0.6 2.3 37.2

Delay (s) 33.1 35.1 74.8

Level of Service C D E

Approach Delay (s) 34.2 74.8

Approach LOS C E

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 74 572 24 32 949 153 12 37 27 64 31 98

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 11 11 10 10 11 10 10 10

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 0.99 1.00

Frt 1.00 0.99 1.00 0.98 1.00 0.94 1.00 0.89

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1711 1759 1702 1729 1632 1611 1642 1498

Flt Permitted 0.09 1.00 0.36 1.00 0.67 1.00 0.71 1.00

Satd. Flow (perm) 160 1759 646 1729 1146 1611 1231 1498

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 80 622 26 35 1032 166 13 40 29 70 34 107

RTOR Reduction (vph) 0 2 0 0 7 0 0 25 0 0 0 0

Lane Group Flow (vph) 80 646 0 35 1191 0 13 44 0 70 141 0

Confl. Peds. (#/hr) 2 7 7 2 7 3 3 7

Confl. Bikes (#/hr) 1 1 1

Bus Blockages (#/hr) 0 4 0 0 4 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 45.0 45.0 45.0 45.0 10.0 10.0 10.0 10.0

Effective Green, g (s) 45.0 45.0 45.0 45.0 10.0 10.0 10.0 10.0

Actuated g/C Ratio 0.69 0.69 0.69 0.69 0.15 0.15 0.15 0.15

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 111 1218 447 1197 176 248 189 230

v/s Ratio Prot 0.37 c0.69 0.03 c0.09

v/s Ratio Perm 0.50 0.05 0.01 0.06

v/c Ratio 0.72 0.53 0.08 1.00 0.07 0.18 0.37 0.61

Uniform Delay, d1 6.1 4.9 3.3 9.9 23.5 23.9 24.7 25.7

Progression Factor 1.00 1.00 0.94 1.34 1.00 1.00 1.00 1.00

Incremental Delay, d2 33.1 1.7 0.2 18.7 0.2 0.3 1.2 4.8

Delay (s) 39.3 6.5 3.3 32.0 23.7 24.3 25.9 30.5

Level of Service D A A C C C C C

Approach Delay (s) 10.1 31.1 24.2 29.0

Approach LOS B C C C

Intersection Summary

HCM Average Control Delay 23.9 HCM Level of Service C

HCM Volume to Capacity ratio 0.93

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 80.7% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

10: N Richmond Beach Rd & Dayton Ave N 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 29 - 3-Lane RBR Synchro 7 -  Report
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 509 154 99 814 333 93

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 11 11 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frpb, ped/bikes 0.99 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.97 1.00 1.00 0.97

Flt Protected 1.00 0.95 1.00 0.96

Satd. Flow (prot) 1732 1770 1801 1731

Flt Permitted 1.00 0.95 1.00 0.96

Satd. Flow (perm) 1732 1770 1801 1731

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 553 167 108 885 362 101

RTOR Reduction (vph) 8 0 0 0 8 0

Lane Group Flow (vph) 712 0 108 885 455 0

Confl. Peds. (#/hr) 2 2

Confl. Bikes (#/hr) 2 2

Turn Type Prot

Protected Phases 2 1 6 4

Permitted Phases

Actuated Green, G (s) 67.6 10.6 83.2 36.8

Effective Green, g (s) 67.6 10.6 83.2 36.8

Actuated g/C Ratio 0.52 0.08 0.64 0.28

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 901 144 1153 490

v/s Ratio Prot 0.41 0.06 c0.49 c0.26

v/s Ratio Perm

v/c Ratio 0.79 0.75 0.77 0.93

Uniform Delay, d1 25.4 58.4 16.6 45.3

Progression Factor 0.96 1.00 1.00 1.00

Incremental Delay, d2 6.3 17.5 4.9 23.6

Delay (s) 30.8 75.9 21.5 68.9

Level of Service C E C E

Approach Delay (s) 30.8 27.4 68.9

Approach LOS C C E

Intersection Summary

HCM Average Control Delay 37.4 HCM Level of Service D

HCM Volume to Capacity ratio 0.82

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 78.3% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

3: NW 195th Pl & 24th Ave NW 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 31 - 3-Lane RBR Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 348 0 20 499 0 0 0 25 7 3 4

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 378 0 22 542 0 0 0 27 8 3 4

Pedestrians 4 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 542 380 972 966 384 995 966 542

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 542 380 972 966 384 995 966 542

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 98 100 100 96 96 99 99

cM capacity (veh/h) 1026 1176 224 249 660 210 249 540

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total 378 22 542 27 15

Volume Left 0 22 0 0 8

Volume Right 0 0 0 27 4

cSH 1700 1176 1700 660 266

Volume to Capacity 0.22 0.02 0.32 0.04 0.06

Queue Length 95th (ft) 0 1 0 3 5

Control Delay (s) 0.0 8.1 0.0 10.7 19.4

Lane LOS A B C

Approach Delay (s) 0.0 0.3 10.7 19.4

Approach LOS B C

Intersection Summary

Average Delay 0.8

Intersection Capacity Utilization 39.8% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

4: NW 196th St NW & 20th Ave NW 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 31 - 3-Lane RBR Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 6 401 4 87 611 205 5 12 73 144 21 7

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 0.95 1.00

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 0.97

Frt 1.00 1.00 1.00 0.96 0.89 0.99

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.96

Satd. Flow (prot) 1770 1860 1761 1776 1577 1729

Flt Permitted 0.15 1.00 0.45 1.00 0.99 0.74

Satd. Flow (perm) 284 1860 834 1776 1560 1342

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 7 436 4 95 664 223 5 13 79 157 23 8

RTOR Reduction (vph) 0 0 0 0 19 0 0 57 0 0 2 0

Lane Group Flow (vph) 7 440 0 95 868 0 0 40 0 0 186 0

Confl. Peds. (#/hr) 8 5 5 8 12 18 18 12

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 39.0 39.0 39.0 39.0 18.0 18.0

Effective Green, g (s) 39.0 39.0 39.0 39.0 18.0 18.0

Actuated g/C Ratio 0.60 0.60 0.60 0.60 0.28 0.28

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 170 1116 500 1066 432 372

v/s Ratio Prot 0.24 c0.49

v/s Ratio Perm 0.02 0.11 0.03 c0.14

v/c Ratio 0.04 0.39 0.19 0.81 0.09 0.50

Uniform Delay, d1 5.3 6.8 5.9 10.2 17.4 19.7

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.5 1.0 0.8 6.8 0.4 4.7

Delay (s) 5.8 7.9 6.7 17.0 17.9 24.5

Level of Service A A A B B C

Approach Delay (s) 7.8 16.0 17.9 24.5

Approach LOS A B B C

Intersection Summary

HCM Average Control Delay 14.9 HCM Level of Service B

HCM Volume to Capacity ratio 0.72

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 74.4% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

5: NW 195th St & 15th Ave NW 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 31 - 3-Lane RBR Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 36 611 0 0 868 82 0 0 0 66 0 48

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.99 0.94

Flt Protected 0.95 1.00 1.00 0.97

Satd. Flow (prot) 1769 1863 1838 1708

Flt Permitted 0.17 1.00 1.00 0.97

Satd. Flow (perm) 310 1863 1838 1708

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 39 664 0 0 943 89 0 0 0 72 0 52

RTOR Reduction (vph) 0 0 0 0 4 0 0 0 0 0 46 0

Lane Group Flow (vph) 39 664 0 0 1028 0 0 0 0 0 78 0

Confl. Peds. (#/hr) 1 1

Turn Type Perm Perm

Protected Phases 2 2 4

Permitted Phases 2 4

Actuated Green, G (s) 34.8 34.8 34.8 6.1

Effective Green, g (s) 34.8 34.8 34.8 6.1

Actuated g/C Ratio 0.71 0.71 0.71 0.12

Clearance Time (s) 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 221 1326 1308 213

v/s Ratio Prot 0.36 c0.56

v/s Ratio Perm 0.13 0.05

v/c Ratio 0.18 0.50 0.79 0.37

Uniform Delay, d1 2.3 3.2 4.6 19.6

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.4 0.3 3.2 1.1

Delay (s) 2.7 3.5 7.8 20.7

Level of Service A A A C

Approach Delay (s) 3.4 7.8 0.0 20.7

Approach LOS A A A C

Intersection Summary

HCM Average Control Delay 7.0 HCM Level of Service A

HCM Volume to Capacity ratio 0.72

Actuated Cycle Length (s) 48.9 Sum of lost time (s) 8.0

Intersection Capacity Utilization 63.9% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

6: N Richmond Beach Rd & 15th Drwy 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 31 - 3-Lane RBR Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 2 615 59 24 885 5 75 1 29 4 0 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00

Frt 1.00 0.99 1.00 1.00 0.96 0.97

Flt Protected 0.95 1.00 0.95 1.00 0.97 0.96

Satd. Flow (prot) 1765 1834 1767 1861 1722 1733

Flt Permitted 0.16 1.00 0.30 1.00 0.79 0.82

Satd. Flow (perm) 298 1834 551 1861 1401 1485

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 2 668 64 26 962 5 82 1 32 4 0 1

RTOR Reduction (vph) 0 5 0 0 0 0 0 23 0 0 1 0

Lane Group Flow (vph) 2 727 0 26 967 0 0 92 0 0 4 0

Confl. Peds. (#/hr) 12 3 3 12 5 5

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 32.5 32.5 32.5 32.5 9.0 9.0

Effective Green, g (s) 32.5 32.5 32.5 32.5 9.0 9.0

Actuated g/C Ratio 0.66 0.66 0.66 0.66 0.18 0.18

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 196 1204 362 1222 255 270

v/s Ratio Prot 0.40 c0.52

v/s Ratio Perm 0.01 0.05 c0.07 0.00

v/c Ratio 0.01 0.60 0.07 0.79 0.36 0.02

Uniform Delay, d1 2.9 4.8 3.1 6.1 17.7 16.6

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.9 0.1 3.6 0.9 0.0

Delay (s) 3.0 5.7 3.1 9.7 18.6 16.6

Level of Service A A A A B B

Approach Delay (s) 5.7 9.5 18.6 16.6

Approach LOS A A B B

Intersection Summary

HCM Average Control Delay 8.6 HCM Level of Service A

HCM Volume to Capacity ratio 0.70

Actuated Cycle Length (s) 49.5 Sum of lost time (s) 8.0

Intersection Capacity Utilization 59.8% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

7: NW 190th St & N Richmond Beach Rd 7/28/2016
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 0 62 953 7 0 696

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 67 1036 8 0 757

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1289

pX, platoon unblocked 0.66 0.66 0.66

vC, conflicting volume 1797 1041 1044

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1953 800 806

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 73 100

cM capacity (veh/h) 46 252 537

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 67 1043 757

Volume Left 0 0 0

Volume Right 67 8 0

cSH 252 1700 1700

Volume to Capacity 0.27 0.61 0.45

Queue Length 95th (ft) 26 0 0

Control Delay (s) 24.4 0.0 0.0

Lane LOS C

Approach Delay (s) 24.4 0.0 0.0

Approach LOS C

Intersection Summary

Average Delay 0.9

Intersection Capacity Utilization 61.1% ICU Level of Service B

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR EBR2 WBL2 WBL WBT WBR NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 75 549 25 1 30 54 835 211 6 90 180 20

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 12 12 12 11 11 10 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.98

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1711 1863 1541 1711 1711 1531 1711 1769

Flt Permitted 0.19 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (perm) 341 1863 1541 1711 1711 1531 1711 1769

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 82 597 27 1 33 59 908 229 7 98 196 22

RTOR Reduction (vph) 0 0 0 0 0 0 0 77 0 0 6 0

Lane Group Flow (vph) 82 597 28 0 0 92 908 152 0 105 212 0

Confl. Peds. (#/hr) 2 2 3

Confl. Bikes (#/hr) 1 1

Bus Blockages (#/hr) 0 0 0 0 0 0 4 0 0 0 0 0

Turn Type Perm Perm Prot Prot Perm Split Split

Protected Phases 2 1 1 6 4 4 4

Permitted Phases 2 2 6

Actuated Green, G (s) 21.1 21.1 21.1 5.3 31.4 31.4 14.3 14.3

Effective Green, g (s) 21.1 21.1 21.1 5.3 31.4 31.4 14.3 14.3

Actuated g/C Ratio 0.26 0.26 0.26 0.07 0.39 0.39 0.18 0.18

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.5 2.5 2.0 2.0 2.0 2.5 2.5

Lane Grp Cap (vph) 90 491 406 113 672 601 306 316

v/s Ratio Prot 0.32 0.05 c0.53 0.06 c0.12

v/s Ratio Perm 0.24 0.02 0.10

v/c Ratio 0.91 1.22 0.07 0.81 1.35 0.25 0.34 0.67

Uniform Delay, d1 28.5 29.4 22.1 36.9 24.3 16.4 28.7 30.7

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 72.7 114.6 0.3 32.9 167.7 1.0 0.5 5.0

Delay (s) 101.3 144.1 22.4 69.8 192.0 17.4 29.2 35.7

Level of Service F F C E F B C D

Approach Delay (s) 134.3 150.4 33.6

Approach LOS F F C

Intersection Summary

HCM Average Control Delay 118.2 HCM Level of Service F

HCM Volume to Capacity ratio 1.02

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 90.9% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
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Movement SBL SBT SBR SBR2 NEL2 NEL NER NER2

Lane Configurations

Volume (vph) 101 74 20 34 2 26 22 9

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 0.96

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 0.94 0.93

Flt Protected 0.95 1.00 0.98

Satd. Flow (prot) 1711 1654 1628

Flt Permitted 0.95 1.00 0.98

Satd. Flow (perm) 1711 1654 1628

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 110 80 22 37 2 28 24 10

RTOR Reduction (vph) 0 15 0 0 0 0 0 0

Lane Group Flow (vph) 110 124 0 0 0 64 0 0

Confl. Peds. (#/hr) 3 3 2

Confl. Bikes (#/hr) 1 1

Bus Blockages (#/hr) 0 2 0 0 0 0 0 0

Turn Type Split Split

Protected Phases 7 7 3 3

Permitted Phases

Actuated Green, G (s) 10.3 10.3 4.0

Effective Green, g (s) 10.3 10.3 4.0

Actuated g/C Ratio 0.13 0.13 0.05

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0

Lane Grp Cap (vph) 220 213 81

v/s Ratio Prot 0.06 c0.08 c0.04

v/s Ratio Perm

v/c Ratio 0.50 0.58 0.79

Uniform Delay, d1 32.5 32.8 37.6

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 0.7 2.6 37.2

Delay (s) 33.1 35.4 74.8

Level of Service C D E

Approach Delay (s) 34.4 74.8

Approach LOS C E

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 79 652 24 32 1107 155 12 37 27 64 31 108

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 11 11 10 10 11 10 10 10

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 0.99 1.00

Frt 1.00 0.99 1.00 0.98 1.00 0.94 1.00 0.88

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1711 1760 1704 1734 1633 1611 1642 1493

Flt Permitted 0.09 1.00 0.31 1.00 0.66 1.00 0.71 1.00

Satd. Flow (perm) 161 1760 553 1734 1135 1611 1231 1493

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 86 709 26 35 1203 168 13 40 29 70 34 117

RTOR Reduction (vph) 0 2 0 0 6 0 0 24 0 0 0 0

Lane Group Flow (vph) 86 733 0 35 1365 0 13 45 0 70 151 0

Confl. Peds. (#/hr) 2 7 7 2 7 3 3 7

Confl. Bikes (#/hr) 1 1 1

Bus Blockages (#/hr) 0 4 0 0 4 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 44.7 44.7 44.7 44.7 10.3 10.3 10.3 10.3

Effective Green, g (s) 44.7 44.7 44.7 44.7 10.3 10.3 10.3 10.3

Actuated g/C Ratio 0.69 0.69 0.69 0.69 0.16 0.16 0.16 0.16

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 111 1210 380 1192 180 255 195 237

v/s Ratio Prot 0.42 c0.79 0.03 c0.10

v/s Ratio Perm 0.53 0.06 0.01 0.06

v/c Ratio 0.77 0.61 0.09 1.15 0.07 0.17 0.36 0.64

Uniform Delay, d1 6.8 5.4 3.4 10.1 23.3 23.7 24.4 25.6

Progression Factor 1.00 1.00 0.96 1.18 1.00 1.00 1.00 1.00

Incremental Delay, d2 40.0 2.3 0.2 69.7 0.2 0.3 1.1 5.5

Delay (s) 46.8 7.7 3.4 81.7 23.5 24.0 25.5 31.1

Level of Service D A A F C C C C

Approach Delay (s) 11.8 79.8 23.9 29.4

Approach LOS B E C C

Intersection Summary

HCM Average Control Delay 51.5 HCM Level of Service D

HCM Volume to Capacity ratio 1.05

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 86.9% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

10: N Richmond Beach Rd & Dayton Ave N 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 31 - 3-Lane RBR Synchro 7 -  Report

David Evans and Associates, Inc. Page 9

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 581 164 100 953 355 94

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 11 11 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frpb, ped/bikes 0.99 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.97 1.00 1.00 0.97

Flt Protected 1.00 0.95 1.00 0.96

Satd. Flow (prot) 1736 1770 1801 1733

Flt Permitted 1.00 0.95 1.00 0.96

Satd. Flow (perm) 1736 1770 1801 1733

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 632 178 109 1036 386 102

RTOR Reduction (vph) 8 0 0 0 7 0

Lane Group Flow (vph) 802 0 109 1036 481 0

Confl. Peds. (#/hr) 2 2

Confl. Bikes (#/hr) 2 2

Turn Type Prot

Protected Phases 2 1 6 4

Permitted Phases

Actuated Green, G (s) 67.7 9.7 82.4 37.6

Effective Green, g (s) 67.7 9.7 82.4 37.6

Actuated g/C Ratio 0.52 0.07 0.63 0.29

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 904 132 1142 501

v/s Ratio Prot 0.46 0.06 c0.58 c0.28

v/s Ratio Perm

v/c Ratio 0.89 0.83 0.91 0.96

Uniform Delay, d1 27.8 59.3 20.5 45.5

Progression Factor 0.88 1.00 1.00 1.00

Incremental Delay, d2 11.0 31.2 12.0 29.6

Delay (s) 35.5 90.6 32.5 75.1

Level of Service D F C E

Approach Delay (s) 35.5 38.0 75.1

Approach LOS D D E

Intersection Summary

HCM Average Control Delay 44.6 HCM Level of Service D

HCM Volume to Capacity ratio 0.92

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 84.0% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

3: NW 195th Pl & 24th Ave NW 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 33 - 3-Lane RBR Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 386 0 20 576 0 0 0 25 7 3 4

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 420 0 22 626 0 0 0 27 8 3 4

Pedestrians 4 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 626 422 1097 1091 426 1120 1091 626

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 626 422 1097 1091 426 1120 1091 626

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 98 100 100 96 96 98 99

cM capacity (veh/h) 956 1136 183 210 626 172 210 484

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total 420 22 626 27 15

Volume Left 0 22 0 0 8

Volume Right 0 0 0 27 4

cSH 1700 1136 1700 626 222

Volume to Capacity 0.25 0.02 0.37 0.04 0.07

Queue Length 95th (ft) 0 1 0 3 5

Control Delay (s) 0.0 8.2 0.0 11.0 22.4

Lane LOS A B C

Approach Delay (s) 0.0 0.3 11.0 22.4

Approach LOS B C

Intersection Summary

Average Delay 0.7

Intersection Capacity Utilization 43.9% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

4: NW 196th St NW & 20th Ave NW 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 33 - 3-Lane RBR Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 6 440 4 88 691 207 5 13 74 145 21 6

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 0.95 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.97

Frt 1.00 1.00 1.00 0.97 0.89 0.99

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.96

Satd. Flow (prot) 1770 1860 1762 1783 1579 1730

Flt Permitted 0.10 1.00 0.42 1.00 0.99 0.74

Satd. Flow (perm) 191 1860 777 1783 1563 1336

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 7 478 4 96 751 225 5 14 80 158 23 7

RTOR Reduction (vph) 0 0 0 0 16 0 0 58 0 0 2 0

Lane Group Flow (vph) 7 482 0 96 960 0 0 41 0 0 186 0

Confl. Peds. (#/hr) 8 5 5 8 12 18 18 12

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 39.0 39.0 39.0 39.0 18.0 18.0

Effective Green, g (s) 39.0 39.0 39.0 39.0 18.0 18.0

Actuated g/C Ratio 0.60 0.60 0.60 0.60 0.28 0.28

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 115 1116 466 1070 433 370

v/s Ratio Prot 0.26 c0.54

v/s Ratio Perm 0.04 0.12 0.03 c0.14

v/c Ratio 0.06 0.43 0.21 0.90 0.10 0.50

Uniform Delay, d1 5.4 7.0 5.9 11.3 17.5 19.7

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.0 1.2 1.0 11.7 0.4 4.8

Delay (s) 6.4 8.2 6.9 22.9 17.9 24.5

Level of Service A A A C B C

Approach Delay (s) 8.2 21.5 17.9 24.5

Approach LOS A C B C

Intersection Summary

HCM Average Control Delay 18.1 HCM Level of Service B

HCM Volume to Capacity ratio 0.77

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 78.7% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

5: NW 195th St & 15th Ave NW 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 33 - 3-Lane RBR Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 36 653 0 0 952 83 0 0 0 66 0 46

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.99 0.94

Flt Protected 0.95 1.00 1.00 0.97

Satd. Flow (prot) 1770 1863 1839 1709

Flt Permitted 0.13 1.00 1.00 0.97

Satd. Flow (perm) 243 1863 1839 1709

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 39 710 0 0 1035 90 0 0 0 72 0 50

RTOR Reduction (vph) 0 0 0 0 4 0 0 0 0 0 44 0

Lane Group Flow (vph) 39 710 0 0 1121 0 0 0 0 0 78 0

Confl. Peds. (#/hr) 1 1

Turn Type Perm Perm

Protected Phases 2 2 4

Permitted Phases 2 4

Actuated Green, G (s) 38.7 38.7 38.7 6.3

Effective Green, g (s) 38.7 38.7 38.7 6.3

Actuated g/C Ratio 0.73 0.73 0.73 0.12

Clearance Time (s) 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 177 1360 1343 203

v/s Ratio Prot 0.38 c0.61

v/s Ratio Perm 0.16 0.05

v/c Ratio 0.22 0.52 0.84 0.38

Uniform Delay, d1 2.3 3.1 4.9 21.6

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.6 0.4 4.6 1.2

Delay (s) 2.9 3.5 9.6 22.8

Level of Service A A A C

Approach Delay (s) 3.5 9.6 0.0 22.8

Approach LOS A A A C

Intersection Summary

HCM Average Control Delay 8.1 HCM Level of Service A

HCM Volume to Capacity ratio 0.77

Actuated Cycle Length (s) 53.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 68.3% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

6: N Richmond Beach Rd & 15th Drwy 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 33 - 3-Lane RBR Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 2 657 60 24 969 5 75 1 29 4 0 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00

Frt 1.00 0.99 1.00 1.00 0.96 0.97

Flt Protected 0.95 1.00 0.95 1.00 0.97 0.96

Satd. Flow (prot) 1770 1836 1767 1861 1721 1733

Flt Permitted 0.13 1.00 0.28 1.00 0.79 0.82

Satd. Flow (perm) 235 1836 519 1861 1400 1481

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 2 714 65 26 1053 5 82 1 32 4 0 1

RTOR Reduction (vph) 0 4 0 0 0 0 0 23 0 0 1 0

Lane Group Flow (vph) 2 775 0 26 1058 0 0 92 0 0 4 0

Confl. Peds. (#/hr) 12 3 3 12 5 5

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 36.3 36.3 36.3 36.3 9.0 9.0

Effective Green, g (s) 36.3 36.3 36.3 36.3 9.0 9.0

Actuated g/C Ratio 0.68 0.68 0.68 0.68 0.17 0.17

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 160 1250 353 1267 236 250

v/s Ratio Prot 0.42 c0.57

v/s Ratio Perm 0.01 0.05 c0.07 0.00

v/c Ratio 0.01 0.62 0.07 0.83 0.39 0.02

Uniform Delay, d1 2.7 4.7 2.9 6.3 19.7 18.5

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.9 0.1 4.9 1.1 0.0

Delay (s) 2.8 5.6 2.9 11.2 20.8 18.5

Level of Service A A A B C B

Approach Delay (s) 5.6 11.0 20.8 18.5

Approach LOS A B C B

Intersection Summary

HCM Average Control Delay 9.5 HCM Level of Service A

HCM Volume to Capacity ratio 0.75

Actuated Cycle Length (s) 53.3 Sum of lost time (s) 8.0

Intersection Capacity Utilization 64.3% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

7: NW 190th St & N Richmond Beach Rd 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 33 - 3-Lane RBR Synchro 7 -  Report
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 0 63 1038 7 0 738

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 68 1128 8 0 802

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1289

pX, platoon unblocked 0.66 0.66 0.66

vC, conflicting volume 1935 1133 1137

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 2160 944 950

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 67 100

cM capacity (veh/h) 34 210 477

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 68 1136 802

Volume Left 0 0 0

Volume Right 68 8 0

cSH 210 1700 1700

Volume to Capacity 0.33 0.67 0.47

Queue Length 95th (ft) 34 0 0

Control Delay (s) 30.3 0.0 0.0

Lane LOS D

Approach Delay (s) 30.3 0.0 0.0

Approach LOS D

Intersection Summary

Average Delay 1.0

Intersection Capacity Utilization 65.6% ICU Level of Service C

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

8: N Richmond Beach Rd & 8th Ave NW 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 33 - 3-Lane RBR Synchro 7 -  Report
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Movement EBL EBT EBR EBR2 WBL2 WBL WBT WBR NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 77 592 26 1 31 55 914 214 6 91 182 20

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 12 12 12 11 11 10 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.98

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1711 1863 1541 1711 1711 1531 1711 1769

Flt Permitted 0.19 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (perm) 348 1863 1541 1711 1711 1531 1711 1769

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 84 643 28 1 34 60 993 233 7 99 198 22

RTOR Reduction (vph) 0 0 0 0 0 0 0 72 0 0 6 0

Lane Group Flow (vph) 84 643 29 0 0 94 993 161 0 106 214 0

Confl. Peds. (#/hr) 2 2 3

Confl. Bikes (#/hr) 1 1

Bus Blockages (#/hr) 0 0 0 0 0 0 4 0 0 0 0 0

Turn Type Perm Perm Prot Prot Perm Split Split

Protected Phases 2 1 1 6 4 4 4

Permitted Phases 2 2 6

Actuated Green, G (s) 20.7 20.7 20.7 5.4 31.1 31.1 14.4 14.4

Effective Green, g (s) 20.7 20.7 20.7 5.4 31.1 31.1 14.4 14.4

Actuated g/C Ratio 0.26 0.26 0.26 0.07 0.39 0.39 0.18 0.18

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.5 2.5 2.0 2.0 2.0 2.5 2.5

Lane Grp Cap (vph) 90 482 399 115 665 595 308 318

v/s Ratio Prot 0.35 0.05 c0.58 0.06 c0.12

v/s Ratio Perm 0.24 0.02 0.11

v/c Ratio 0.93 1.33 0.07 0.82 1.49 0.27 0.34 0.67

Uniform Delay, d1 29.0 29.6 22.4 36.8 24.4 16.7 28.7 30.6

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 77.9 164.0 0.4 32.9 229.9 1.1 0.5 5.0

Delay (s) 106.8 193.6 22.8 69.7 254.3 17.8 29.2 35.6

Level of Service F F C E F B C D

Approach Delay (s) 177.4 199.4 33.5

Approach LOS F F C

Intersection Summary

HCM Average Control Delay 154.9 HCM Level of Service F

HCM Volume to Capacity ratio 1.09

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 95.3% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
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Movement SBL SBT SBR SBR2 NEL2 NEL NER NER2

Lane Configurations

Volume (vph) 102 75 20 40 2 26 22 9

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 0.96

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 0.93 0.93

Flt Protected 0.95 1.00 0.98

Satd. Flow (prot) 1711 1649 1628

Flt Permitted 0.95 1.00 0.98

Satd. Flow (perm) 1711 1649 1628

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 111 82 22 43 2 28 24 10

RTOR Reduction (vph) 0 17 0 0 0 0 0 0

Lane Group Flow (vph) 111 130 0 0 0 64 0 0

Confl. Peds. (#/hr) 3 3 2

Confl. Bikes (#/hr) 1 1

Bus Blockages (#/hr) 0 2 0 0 0 0 0 0

Turn Type Split Split

Protected Phases 7 7 3 3

Permitted Phases

Actuated Green, G (s) 10.5 10.5 4.0

Effective Green, g (s) 10.5 10.5 4.0

Actuated g/C Ratio 0.13 0.13 0.05

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0

Lane Grp Cap (vph) 225 216 81

v/s Ratio Prot 0.06 c0.08 c0.04

v/s Ratio Perm

v/c Ratio 0.49 0.60 0.79

Uniform Delay, d1 32.3 32.8 37.6

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 0.6 3.2 37.2

Delay (s) 32.9 36.0 74.8

Level of Service C D E

Approach Delay (s) 34.6 74.8

Approach LOS C E

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 86 690 24 33 1190 157 13 38 27 65 32 108

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 11 11 10 10 11 10 10 10

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 0.99 1.00

Frt 1.00 0.99 1.00 0.98 1.00 0.94 1.00 0.88

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1711 1761 1705 1736 1633 1613 1643 1495

Flt Permitted 0.09 1.00 0.29 1.00 0.66 1.00 0.71 1.00

Satd. Flow (perm) 161 1761 512 1736 1130 1613 1230 1495

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 93 750 26 36 1293 171 14 41 29 71 35 117

RTOR Reduction (vph) 0 2 0 0 6 0 0 24 0 0 0 0

Lane Group Flow (vph) 93 774 0 36 1458 0 14 46 0 71 152 0

Confl. Peds. (#/hr) 2 7 7 2 7 3 3 7

Confl. Bikes (#/hr) 1 1 1

Bus Blockages (#/hr) 0 4 0 0 4 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 44.7 44.7 44.7 44.7 10.3 10.3 10.3 10.3

Effective Green, g (s) 44.7 44.7 44.7 44.7 10.3 10.3 10.3 10.3

Actuated g/C Ratio 0.69 0.69 0.69 0.69 0.16 0.16 0.16 0.16

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 111 1211 352 1194 179 256 195 237

v/s Ratio Prot 0.44 c0.84 0.03 c0.10

v/s Ratio Perm 0.58 0.07 0.01 0.06

v/c Ratio 0.84 0.64 0.10 1.22 0.08 0.18 0.36 0.64

Uniform Delay, d1 7.5 5.7 3.4 10.1 23.3 23.7 24.4 25.6

Progression Factor 1.00 1.00 0.98 1.10 1.00 1.00 1.00 1.00

Incremental Delay, d2 49.8 2.6 0.2 102.0 0.2 0.3 1.2 5.8

Delay (s) 57.3 8.3 3.5 113.1 23.5 24.0 25.6 31.4

Level of Service E A A F C C C C

Approach Delay (s) 13.5 110.5 23.9 29.6

Approach LOS B F C C

Intersection Summary

HCM Average Control Delay 69.5 HCM Level of Service E

HCM Volume to Capacity ratio 1.11

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 91.6% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

10: N Richmond Beach Rd & Dayton Ave N 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 33 - 3-Lane RBR Synchro 7 -  Report

David Evans and Associates, Inc. Page 9

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 612 170 101 1033 362 95

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 11 11 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frpb, ped/bikes 0.99 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.97 1.00 1.00 0.97

Flt Protected 1.00 0.95 1.00 0.96

Satd. Flow (prot) 1737 1770 1801 1733

Flt Permitted 1.00 0.95 1.00 0.96

Satd. Flow (perm) 1737 1770 1801 1733

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 665 185 110 1123 393 103

RTOR Reduction (vph) 8 0 0 0 7 0

Lane Group Flow (vph) 842 0 110 1123 489 0

Confl. Peds. (#/hr) 2 2

Confl. Bikes (#/hr) 2 2

Turn Type Prot

Protected Phases 2 1 6 4

Permitted Phases

Actuated Green, G (s) 68.6 9.0 82.6 37.4

Effective Green, g (s) 68.6 9.0 82.6 37.4

Actuated g/C Ratio 0.53 0.07 0.64 0.29

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 917 123 1144 499

v/s Ratio Prot 0.48 0.06 c0.62 c0.28

v/s Ratio Perm

v/c Ratio 0.92 0.89 0.98 0.98

Uniform Delay, d1 28.1 60.0 23.0 45.9

Progression Factor 0.88 1.00 1.00 1.00

Incremental Delay, d2 13.4 48.9 22.6 34.5

Delay (s) 38.1 109.0 45.5 80.4

Level of Service D F D F

Approach Delay (s) 38.1 51.2 80.4

Approach LOS D D F

Intersection Summary

HCM Average Control Delay 52.5 HCM Level of Service D

HCM Volume to Capacity ratio 0.98

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 88.6% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

3: NW 195th Pl & 24th Ave NW 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 35 - 3-Lane RBR Synchro 7 -  Report

David Evans and Associates, Inc. Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 142 0 19 230 0 0 0 24 7 3 2

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 154 0 21 250 0 0 0 26 8 3 2

Pedestrians 4 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 250 156 451 448 160 476 448 250

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 250 156 451 448 160 476 448 250

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 99 100 100 97 98 99 100

cM capacity (veh/h) 1316 1421 507 498 880 477 498 789

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total 154 21 250 26 13

Volume Left 0 21 0 0 8

Volume Right 0 0 0 26 2

cSH 1700 1421 1700 880 516

Volume to Capacity 0.09 0.01 0.15 0.03 0.03

Queue Length 95th (ft) 0 1 0 2 2

Control Delay (s) 0.0 7.6 0.0 9.2 12.2

Lane LOS A A B

Approach Delay (s) 0.0 0.6 9.2 12.2

Approach LOS A B

Intersection Summary

Average Delay 1.2

Intersection Capacity Utilization 27.8% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

4: NW 196th St NW & 20th Ave NW 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 35 - 3-Lane RBR Synchro 7 -  Report

David Evans and Associates, Inc. Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 4 198 2 85 343 200 3 12 71 140 20 5

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 0.95 1.00

Flpb, ped/bikes 0.99 1.00 0.99 1.00 1.00 0.97

Frt 1.00 1.00 1.00 0.94 0.89 1.00

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.96

Satd. Flow (prot) 1760 1860 1755 1736 1575 1731

Flt Permitted 0.33 1.00 0.62 1.00 0.99 0.75

Satd. Flow (perm) 605 1860 1150 1736 1566 1347

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 4 215 2 92 373 217 3 13 77 152 22 5

RTOR Reduction (vph) 0 0 0 0 32 0 0 53 0 0 1 0

Lane Group Flow (vph) 4 217 0 92 558 0 0 40 0 0 178 0

Confl. Peds. (#/hr) 8 5 5 8 12 18 18 12

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 37.0 37.0 37.0 37.0 20.0 20.0

Effective Green, g (s) 37.0 37.0 37.0 37.0 20.0 20.0

Actuated g/C Ratio 0.57 0.57 0.57 0.57 0.31 0.31

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 344 1059 655 988 482 414

v/s Ratio Prot 0.12 c0.32

v/s Ratio Perm 0.01 0.08 0.03 c0.13

v/c Ratio 0.01 0.20 0.14 0.56 0.08 0.43

Uniform Delay, d1 6.1 6.8 6.6 8.9 16.0 17.9

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.4 0.4 2.3 0.3 3.2

Delay (s) 6.1 7.3 7.0 11.2 16.3 21.2

Level of Service A A A B B C

Approach Delay (s) 7.2 10.7 16.3 21.2

Approach LOS A B B C

Intersection Summary

HCM Average Control Delay 12.1 HCM Level of Service B

HCM Volume to Capacity ratio 0.52

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 59.7% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

5: NW 195th St & 15th Ave NW 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 35 - 3-Lane RBR Synchro 7 -  Report

David Evans and Associates, Inc. Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 22 415 0 0 605 80 0 0 0 64 0 34

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.98 0.95

Flt Protected 0.95 1.00 1.00 0.97

Satd. Flow (prot) 1769 1863 1829 1720

Flt Permitted 0.31 1.00 1.00 0.97

Satd. Flow (perm) 576 1863 1829 1720

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 24 451 0 0 658 87 0 0 0 70 0 37

RTOR Reduction (vph) 0 0 0 0 7 0 0 0 0 0 33 0

Lane Group Flow (vph) 24 451 0 0 738 0 0 0 0 0 74 0

Confl. Peds. (#/hr) 1 1

Turn Type Perm Perm

Protected Phases 2 2 4

Permitted Phases 2 4

Actuated Green, G (s) 23.4 23.4 23.4 4.0

Effective Green, g (s) 23.4 23.4 23.4 4.0

Actuated g/C Ratio 0.66 0.66 0.66 0.11

Clearance Time (s) 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 381 1231 1209 194

v/s Ratio Prot 0.24 c0.40

v/s Ratio Perm 0.04 0.04

v/c Ratio 0.06 0.37 0.61 0.38

Uniform Delay, d1 2.1 2.7 3.4 14.6

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.2 0.9 1.3

Delay (s) 2.2 2.9 4.3 15.8

Level of Service A A A B

Approach Delay (s) 2.8 4.3 0.0 15.8

Approach LOS A A A B

Intersection Summary

HCM Average Control Delay 4.7 HCM Level of Service A

HCM Volume to Capacity ratio 0.58

Actuated Cycle Length (s) 35.4 Sum of lost time (s) 8.0

Intersection Capacity Utilization 49.0% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

6: N Richmond Beach Rd & 15th Drwy 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 35 - 3-Lane RBR Synchro 7 -  Report

David Evans and Associates, Inc. Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 2 437 39 23 639 5 56 1 28 4 0 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 1.00 0.96 0.97

Flt Protected 0.95 1.00 0.95 1.00 0.97 0.96

Satd. Flow (prot) 1762 1837 1767 1860 1717 1734

Flt Permitted 0.29 1.00 0.42 1.00 0.80 0.82

Satd. Flow (perm) 534 1837 784 1860 1419 1474

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 2 475 42 25 695 5 61 1 30 4 0 1

RTOR Reduction (vph) 0 5 0 0 0 0 0 24 0 0 1 0

Lane Group Flow (vph) 2 512 0 25 700 0 0 68 0 0 4 0

Confl. Peds. (#/hr) 12 3 3 12 5 5

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 21.8 21.8 21.8 21.8 7.8 7.8

Effective Green, g (s) 21.8 21.8 21.8 21.8 7.8 7.8

Actuated g/C Ratio 0.58 0.58 0.58 0.58 0.21 0.21

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 310 1065 455 1078 294 306

v/s Ratio Prot 0.28 c0.38

v/s Ratio Perm 0.00 0.03 c0.05 0.00

v/c Ratio 0.01 0.48 0.05 0.65 0.23 0.01

Uniform Delay, d1 3.3 4.6 3.4 5.3 12.4 11.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.3 0.1 1.4 0.4 0.0

Delay (s) 3.3 4.9 3.5 6.7 12.8 11.9

Level of Service A A A A B B

Approach Delay (s) 4.9 6.6 12.8 11.9

Approach LOS A A B B

Intersection Summary

HCM Average Control Delay 6.4 HCM Level of Service A

HCM Volume to Capacity ratio 0.54

Actuated Cycle Length (s) 37.6 Sum of lost time (s) 8.0

Intersection Capacity Utilization 45.6% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

7: NW 190th St & N Richmond Beach Rd 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 35 - 3-Lane RBR Synchro 7 -  Report

David Evans and Associates, Inc. Page 5

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 0 61 706 7 0 515

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 66 767 8 0 560

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1289

pX, platoon unblocked 0.67 0.67 0.67

vC, conflicting volume 1332 772 776

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1250 416 421

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 84 100

cM capacity (veh/h) 128 427 763

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 66 775 560

Volume Left 0 0 0

Volume Right 66 8 0

cSH 427 1700 1700

Volume to Capacity 0.16 0.46 0.33

Queue Length 95th (ft) 14 0 0

Control Delay (s) 15.0 0.0 0.0

Lane LOS B

Approach Delay (s) 15.0 0.0 0.0

Approach LOS B

Intersection Summary

Average Delay 0.7

Intersection Capacity Utilization 48.0% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

8: N Richmond Beach Rd & 8th Ave NW 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 35 - 3-Lane RBR Synchro 7 -  Report
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Movement EBL EBT EBR EBR2 WBL2 WBL WBT WBR NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 72 374 23 1 29 53 593 206 6 86 176 19

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 12 12 12 11 11 10 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1711 1863 1541 1711 1711 1531 1711 1769

Flt Permitted 0.19 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (perm) 349 1863 1541 1711 1711 1531 1711 1769

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 78 407 25 1 32 58 645 224 7 93 191 21

RTOR Reduction (vph) 0 0 0 0 0 0 0 105 0 0 6 0

Lane Group Flow (vph) 78 407 26 0 0 90 645 119 0 100 206 0

Confl. Peds. (#/hr) 2 2 3

Confl. Bikes (#/hr) 1 1

Bus Blockages (#/hr) 0 0 0 0 0 0 4 0 0 0 0 0

Turn Type Perm Perm Prot Prot Perm Split Split

Protected Phases 2 1 1 6 4 4 4

Permitted Phases 2 2 6

Actuated Green, G (s) 21.4 21.4 21.4 5.4 31.8 31.8 14.0 14.0

Effective Green, g (s) 21.4 21.4 21.4 5.4 31.8 31.8 14.0 14.0

Actuated g/C Ratio 0.27 0.27 0.27 0.07 0.40 0.40 0.18 0.18

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.5 2.5 2.0 2.0 2.0 2.5 2.5

Lane Grp Cap (vph) 93 498 412 115 680 609 299 310

v/s Ratio Prot 0.22 0.05 c0.38 0.06 c0.12

v/s Ratio Perm 0.22 0.02 0.08

v/c Ratio 0.84 0.82 0.06 0.78 0.95 0.19 0.33 0.67

Uniform Delay, d1 27.7 27.5 21.8 36.7 23.3 15.7 28.9 30.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 56.6 13.8 0.3 26.6 24.0 0.7 0.5 4.8

Delay (s) 84.2 41.3 22.1 63.3 47.3 16.5 29.4 35.6

Level of Service F D C E D B C D

Approach Delay (s) 46.9 41.6 33.6

Approach LOS D D C

Intersection Summary

HCM Average Control Delay 41.6 HCM Level of Service D

HCM Volume to Capacity ratio 0.80

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 77.7% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

8: N Richmond Beach Rd & 8th Ave NW 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 35 - 3-Lane RBR Synchro 7 -  Report
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Movement SBL SBT SBR SBR2 NEL2 NEL NER NER2

Lane Configurations

Volume (vph) 98 72 19 32 2 25 21 9

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 0.96

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 0.94 0.93

Flt Protected 0.95 1.00 0.98

Satd. Flow (prot) 1711 1656 1627

Flt Permitted 0.95 1.00 0.98

Satd. Flow (perm) 1711 1656 1627

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 107 78 21 35 2 27 23 10

RTOR Reduction (vph) 0 15 0 0 0 0 0 0

Lane Group Flow (vph) 107 119 0 0 0 62 0 0

Confl. Peds. (#/hr) 3 3 2

Confl. Bikes (#/hr) 1 1

Bus Blockages (#/hr) 0 2 0 0 0 0 0 0

Turn Type Split Split

Protected Phases 7 7 3 3

Permitted Phases

Actuated Green, G (s) 10.2 10.2 4.0

Effective Green, g (s) 10.2 10.2 4.0

Actuated g/C Ratio 0.13 0.13 0.05

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0

Lane Grp Cap (vph) 218 211 81

v/s Ratio Prot 0.06 c0.07 c0.04

v/s Ratio Perm

v/c Ratio 0.49 0.56 0.77

Uniform Delay, d1 32.5 32.8 37.5

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 0.6 2.1 31.3

Delay (s) 33.1 34.9 68.9

Level of Service C C E

Approach Delay (s) 34.1 68.9

Approach LOS C E

Intersection Summary



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 51 501 23 31 886 151 12 37 26 63 30 78

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 11 11 10 10 11 10 10 10

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.97

Flpb, ped/bikes 1.00 1.00 0.99 1.00 0.99 1.00 0.99 1.00

Frt 1.00 0.99 1.00 0.98 1.00 0.94 1.00 0.89

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1711 1757 1700 1727 1632 1614 1642 1510

Flt Permitted 0.11 1.00 0.41 1.00 0.68 1.00 0.71 1.00

Satd. Flow (perm) 191 1757 735 1727 1170 1614 1232 1510

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 55 545 25 34 963 164 13 40 28 68 33 85

RTOR Reduction (vph) 0 2 0 0 7 0 0 24 0 0 0 0

Lane Group Flow (vph) 55 568 0 34 1120 0 13 44 0 68 118 0

Confl. Peds. (#/hr) 2 7 7 2 7 3 3 7

Confl. Bikes (#/hr) 1 1 1

Bus Blockages (#/hr) 0 4 0 0 4 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 45.6 45.6 45.6 45.6 9.4 9.4 9.4 9.4

Effective Green, g (s) 45.6 45.6 45.6 45.6 9.4 9.4 9.4 9.4

Actuated g/C Ratio 0.70 0.70 0.70 0.70 0.14 0.14 0.14 0.14

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 134 1233 516 1212 169 233 178 218

v/s Ratio Prot 0.32 c0.65 0.03 c0.08

v/s Ratio Perm 0.29 0.05 0.01 0.06

v/c Ratio 0.41 0.46 0.07 0.92 0.08 0.19 0.38 0.54

Uniform Delay, d1 4.1 4.3 3.0 8.2 24.0 24.4 25.2 25.8

Progression Factor 1.00 1.00 0.93 1.34 1.00 1.00 1.00 1.00

Incremental Delay, d2 9.0 1.2 0.2 9.3 0.2 0.4 1.4 2.7

Delay (s) 13.1 5.5 3.0 20.3 24.2 24.8 26.5 28.5

Level of Service B A A C C C C C

Approach Delay (s) 6.2 19.8 24.7 27.8

Approach LOS A B C C

Intersection Summary

HCM Average Control Delay 16.6 HCM Level of Service B

HCM Volume to Capacity ratio 0.86

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 75.0% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

10: N Richmond Beach Rd & Dayton Ave N 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 35 - 3-Lane RBR Synchro 7 -  Report

David Evans and Associates, Inc. Page 9

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 444 147 97 765 318 91

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 11 11 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frpb, ped/bikes 0.99 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.97 1.00 1.00 0.97

Flt Protected 1.00 0.95 1.00 0.96

Satd. Flow (prot) 1727 1770 1801 1730

Flt Permitted 1.00 0.95 1.00 0.96

Satd. Flow (perm) 1727 1770 1801 1730

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 483 160 105 832 346 99

RTOR Reduction (vph) 8 0 0 0 9 0

Lane Group Flow (vph) 635 0 105 832 436 0

Confl. Peds. (#/hr) 2 2

Confl. Bikes (#/hr) 2 2

Turn Type Prot

Protected Phases 2 1 6 4

Permitted Phases

Actuated Green, G (s) 67.4 11.2 83.6 36.4

Effective Green, g (s) 67.4 11.2 83.6 36.4

Actuated g/C Ratio 0.52 0.09 0.64 0.28

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 895 152 1158 484

v/s Ratio Prot 0.37 0.06 c0.46 c0.25

v/s Ratio Perm

v/c Ratio 0.71 0.69 0.72 0.90

Uniform Delay, d1 23.8 57.7 15.4 45.1

Progression Factor 1.05 1.00 1.00 1.00

Incremental Delay, d2 4.4 10.4 3.9 19.4

Delay (s) 29.5 68.1 19.2 64.5

Level of Service C E B E

Approach Delay (s) 29.5 24.7 64.5

Approach LOS C C E

Intersection Summary

HCM Average Control Delay 35.0 HCM Level of Service C

HCM Volume to Capacity ratio 0.77

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 73.4% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

3: NW 195th Pl & 24th Ave NW 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 37 - 3-Lane RBR Synchro 7 -  Report

David Evans and Associates, Inc. Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 251 0 20 331 0 0 0 25 7 3 4

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 273 0 22 360 0 0 0 27 8 3 4

Pedestrians 4 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 360 275 684 678 279 707 678 360

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 360 275 684 678 279 707 678 360

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 98 100 100 96 98 99 99

cM capacity (veh/h) 1199 1286 352 367 756 331 367 685

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total 273 22 360 27 15

Volume Left 0 22 0 0 8

Volume Right 0 0 0 27 4

cSH 1700 1286 1700 756 399

Volume to Capacity 0.16 0.02 0.21 0.04 0.04

Queue Length 95th (ft) 0 1 0 3 3

Control Delay (s) 0.0 7.8 0.0 9.9 14.4

Lane LOS A A B

Approach Delay (s) 0.0 0.4 9.9 14.4

Approach LOS A B

Intersection Summary

Average Delay 0.9

Intersection Capacity Utilization 31.0% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

4: NW 196th St NW & 20th Ave NW 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 37 - 3-Lane RBR Synchro 7 -  Report

David Evans and Associates, Inc. Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 5 304 3 86 443 203 5 12 72 142 21 7

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 0.95 1.00

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 0.97

Frt 1.00 1.00 1.00 0.95 0.89 0.99

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.96

Satd. Flow (prot) 1763 1860 1758 1754 1578 1729

Flt Permitted 0.27 1.00 0.53 1.00 0.99 0.75

Satd. Flow (perm) 499 1860 986 1754 1561 1345

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 5 330 3 93 482 221 5 13 78 154 23 8

RTOR Reduction (vph) 0 0 0 0 25 0 0 56 0 0 2 0

Lane Group Flow (vph) 5 333 0 93 678 0 0 40 0 0 183 0

Confl. Peds. (#/hr) 8 5 5 8 12 18 18 12

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 39.0 39.0 39.0 39.0 18.0 18.0

Effective Green, g (s) 39.0 39.0 39.0 39.0 18.0 18.0

Actuated g/C Ratio 0.60 0.60 0.60 0.60 0.28 0.28

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 299 1116 592 1052 432 372

v/s Ratio Prot 0.18 c0.39

v/s Ratio Perm 0.01 0.09 0.03 c0.14

v/c Ratio 0.02 0.30 0.16 0.64 0.09 0.49

Uniform Delay, d1 5.3 6.3 5.7 8.5 17.4 19.7

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.7 0.6 3.0 0.4 4.6

Delay (s) 5.4 7.0 6.3 11.5 17.9 24.3

Level of Service A A A B B C

Approach Delay (s) 7.0 10.9 17.9 24.3

Approach LOS A B B C

Intersection Summary

HCM Average Control Delay 12.2 HCM Level of Service B

HCM Volume to Capacity ratio 0.60

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 65.4% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

5: NW 195th St & 15th Ave NW 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 37 - 3-Lane RBR Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 32 513 0 0 699 81 0 0 0 65 0 45

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.99 0.94

Flt Protected 0.95 1.00 1.00 0.97

Satd. Flow (prot) 1769 1863 1833 1709

Flt Permitted 0.24 1.00 1.00 0.97

Satd. Flow (perm) 445 1863 1833 1709

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 35 558 0 0 760 88 0 0 0 71 0 49

RTOR Reduction (vph) 0 0 0 0 6 0 0 0 0 0 42 0

Lane Group Flow (vph) 35 558 0 0 842 0 0 0 0 0 78 0

Confl. Peds. (#/hr) 1 1

Turn Type Perm Perm

Protected Phases 2 2 4

Permitted Phases 2 4

Actuated Green, G (s) 26.9 26.9 26.9 5.9

Effective Green, g (s) 26.9 26.9 26.9 5.9

Actuated g/C Ratio 0.66 0.66 0.66 0.14

Clearance Time (s) 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 293 1228 1209 247

v/s Ratio Prot 0.30 c0.46

v/s Ratio Perm 0.08 0.05

v/c Ratio 0.12 0.45 0.70 0.32

Uniform Delay, d1 2.6 3.4 4.4 15.6

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.2 0.3 1.8 0.7

Delay (s) 2.8 3.6 6.1 16.4

Level of Service A A A B

Approach Delay (s) 3.6 6.1 0.0 16.4

Approach LOS A A A B

Intersection Summary

HCM Average Control Delay 6.0 HCM Level of Service A

HCM Volume to Capacity ratio 0.63

Actuated Cycle Length (s) 40.8 Sum of lost time (s) 8.0

Intersection Capacity Utilization 54.7% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

6: N Richmond Beach Rd & 15th Drwy 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 37 - 3-Lane RBR Synchro 7 -  Report

David Evans and Associates, Inc. Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 2 524 52 24 720 5 69 1 29 4 0 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 1.00 0.96 0.97

Flt Protected 0.95 1.00 0.95 1.00 0.97 0.96

Satd. Flow (prot) 1763 1833 1767 1861 1720 1734

Flt Permitted 0.24 1.00 0.35 1.00 0.79 0.82

Satd. Flow (perm) 449 1833 647 1861 1407 1479

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 2 570 57 26 783 5 75 1 32 4 0 1

RTOR Reduction (vph) 0 6 0 0 0 0 0 25 0 0 1 0

Lane Group Flow (vph) 2 621 0 26 788 0 0 83 0 0 4 0

Confl. Peds. (#/hr) 12 3 3 12 5 5

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 25.7 25.7 25.7 25.7 8.4 8.4

Effective Green, g (s) 25.7 25.7 25.7 25.7 8.4 8.4

Actuated g/C Ratio 0.61 0.61 0.61 0.61 0.20 0.20

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 274 1119 395 1136 281 295

v/s Ratio Prot 0.34 c0.42

v/s Ratio Perm 0.00 0.04 c0.06 0.00

v/c Ratio 0.01 0.56 0.07 0.69 0.30 0.01

Uniform Delay, d1 3.2 4.8 3.3 5.5 14.3 13.5

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.6 0.1 1.9 0.6 0.0

Delay (s) 3.2 5.4 3.4 7.4 14.9 13.5

Level of Service A A A A B B

Approach Delay (s) 5.4 7.3 14.9 13.5

Approach LOS A A B B

Intersection Summary

HCM Average Control Delay 7.1 HCM Level of Service A

HCM Volume to Capacity ratio 0.60

Actuated Cycle Length (s) 42.1 Sum of lost time (s) 8.0

Intersection Capacity Utilization 50.8% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

7: NW 190th St & N Richmond Beach Rd 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 37 - 3-Lane RBR Synchro 7 -  Report

David Evans and Associates, Inc. Page 5

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 0 62 788 7 0 603

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 67 857 8 0 655

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1289

pX, platoon unblocked 0.65 0.65 0.65

vC, conflicting volume 1517 861 865

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1526 524 530

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 81 100

cM capacity (veh/h) 85 362 678

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 67 864 655

Volume Left 0 0 0

Volume Right 67 8 0

cSH 362 1700 1700

Volume to Capacity 0.19 0.51 0.39

Queue Length 95th (ft) 17 0 0

Control Delay (s) 17.2 0.0 0.0

Lane LOS C

Approach Delay (s) 17.2 0.0 0.0

Approach LOS C

Intersection Summary

Average Delay 0.7

Intersection Capacity Utilization 52.4% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

8: N Richmond Beach Rd & 8th Ave NW 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 37 - 3-Lane RBR Synchro 7 -  Report
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Movement EBL EBT EBR EBR2 WBL2 WBL WBT WBR NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 74 458 27 1 30 53 672 209 6 88 178 20

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 12 12 12 11 11 10 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.98

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1711 1863 1541 1711 1711 1531 1711 1768

Flt Permitted 0.19 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (perm) 340 1863 1541 1711 1711 1531 1711 1768

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 80 498 29 1 33 58 730 227 7 96 193 22

RTOR Reduction (vph) 0 0 0 0 0 0 0 95 0 0 6 0

Lane Group Flow (vph) 80 498 30 0 0 91 730 132 0 103 209 0

Confl. Peds. (#/hr) 2 2 3

Confl. Bikes (#/hr) 1 1

Bus Blockages (#/hr) 0 0 0 0 0 0 4 0 0 0 0 0

Turn Type Perm Perm Prot Prot Perm Split Split

Protected Phases 2 1 1 6 4 4 4

Permitted Phases 2 2 6

Actuated Green, G (s) 21.2 21.2 21.2 5.3 31.5 31.5 14.2 14.2

Effective Green, g (s) 21.2 21.2 21.2 5.3 31.5 31.5 14.2 14.2

Actuated g/C Ratio 0.26 0.26 0.26 0.07 0.39 0.39 0.18 0.18

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.5 2.5 2.0 2.0 2.0 2.5 2.5

Lane Grp Cap (vph) 90 494 408 113 674 603 304 314

v/s Ratio Prot 0.27 0.05 c0.43 0.06 c0.12

v/s Ratio Perm 0.24 0.02 0.09

v/c Ratio 0.89 1.01 0.07 0.81 1.08 0.22 0.34 0.67

Uniform Delay, d1 28.3 29.4 22.0 36.8 24.2 16.1 28.8 30.7

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 67.9 42.5 0.3 31.1 59.3 0.8 0.5 4.8

Delay (s) 96.1 71.9 22.4 68.0 83.6 16.9 29.3 35.4

Level of Service F E C E F B C D

Approach Delay (s) 72.7 67.8 33.4

Approach LOS E E C

Intersection Summary

HCM Average Control Delay 60.9 HCM Level of Service E

HCM Volume to Capacity ratio 0.88

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 82.1% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
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Movement SBL SBT SBR SBR2 NEL2 NEL NER NER2

Lane Configurations

Volume (vph) 100 73 20 34 2 26 22 9

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 0.96

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 0.94 0.93

Flt Protected 0.95 1.00 0.98

Satd. Flow (prot) 1711 1653 1628

Flt Permitted 0.95 1.00 0.98

Satd. Flow (perm) 1711 1653 1628

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 109 79 22 37 2 28 24 10

RTOR Reduction (vph) 0 16 0 0 0 0 0 0

Lane Group Flow (vph) 109 122 0 0 0 64 0 0

Confl. Peds. (#/hr) 3 3 2

Confl. Bikes (#/hr) 1 1

Bus Blockages (#/hr) 0 2 0 0 0 0 0 0

Turn Type Split Split

Protected Phases 7 7 3 3

Permitted Phases

Actuated Green, G (s) 10.3 10.3 4.0

Effective Green, g (s) 10.3 10.3 4.0

Actuated g/C Ratio 0.13 0.13 0.05

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0

Lane Grp Cap (vph) 220 213 81

v/s Ratio Prot 0.06 c0.07 c0.04

v/s Ratio Perm

v/c Ratio 0.50 0.57 0.79

Uniform Delay, d1 32.4 32.8 37.6

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 0.6 2.3 37.2

Delay (s) 33.1 35.1 74.8

Level of Service C D E

Approach Delay (s) 34.2 74.8

Approach LOS C E

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 72 566 24 32 949 153 12 37 27 64 31 99

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 11 11 10 10 11 10 10 10

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 0.99 1.00

Frt 1.00 0.99 1.00 0.98 1.00 0.94 1.00 0.89

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1711 1759 1702 1729 1632 1611 1642 1498

Flt Permitted 0.09 1.00 0.36 1.00 0.67 1.00 0.71 1.00

Satd. Flow (perm) 160 1759 653 1729 1145 1611 1231 1498

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 78 615 26 35 1032 166 13 40 29 70 34 108

RTOR Reduction (vph) 0 2 0 0 7 0 0 25 0 0 0 0

Lane Group Flow (vph) 78 639 0 35 1191 0 13 44 0 70 142 0

Confl. Peds. (#/hr) 2 7 7 2 7 3 3 7

Confl. Bikes (#/hr) 1 1 1

Bus Blockages (#/hr) 0 4 0 0 4 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 45.0 45.0 45.0 45.0 10.0 10.0 10.0 10.0

Effective Green, g (s) 45.0 45.0 45.0 45.0 10.0 10.0 10.0 10.0

Actuated g/C Ratio 0.69 0.69 0.69 0.69 0.15 0.15 0.15 0.15

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 111 1218 452 1197 176 248 189 230

v/s Ratio Prot 0.36 c0.69 0.03 c0.09

v/s Ratio Perm 0.49 0.05 0.01 0.06

v/c Ratio 0.70 0.52 0.08 1.00 0.07 0.18 0.37 0.62

Uniform Delay, d1 6.0 4.8 3.3 9.9 23.5 23.9 24.7 25.7

Progression Factor 1.00 1.00 0.95 1.35 1.00 1.00 1.00 1.00

Incremental Delay, d2 31.1 1.6 0.2 18.7 0.2 0.3 1.2 4.9

Delay (s) 37.1 6.5 3.3 32.1 23.7 24.3 25.9 30.6

Level of Service D A A C C C C C

Approach Delay (s) 9.8 31.3 24.2 29.0

Approach LOS A C C C

Intersection Summary

HCM Average Control Delay 23.9 HCM Level of Service C

HCM Volume to Capacity ratio 0.93

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 79.0% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 503 155 99 814 334 93

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 11 11 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frpb, ped/bikes 0.99 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.97 1.00 1.00 0.97

Flt Protected 1.00 0.95 1.00 0.96

Satd. Flow (prot) 1732 1770 1801 1731

Flt Permitted 1.00 0.95 1.00 0.96

Satd. Flow (perm) 1732 1770 1801 1731

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 547 168 108 885 363 101

RTOR Reduction (vph) 8 0 0 0 8 0

Lane Group Flow (vph) 707 0 108 885 456 0

Confl. Peds. (#/hr) 2 2

Confl. Bikes (#/hr) 2 2

Turn Type Prot

Protected Phases 2 1 6 4

Permitted Phases

Actuated Green, G (s) 67.5 10.6 83.1 36.9

Effective Green, g (s) 67.5 10.6 83.1 36.9

Actuated g/C Ratio 0.52 0.08 0.64 0.28

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 899 144 1151 491

v/s Ratio Prot 0.41 0.06 c0.49 c0.26

v/s Ratio Perm

v/c Ratio 0.79 0.75 0.77 0.93

Uniform Delay, d1 25.4 58.4 16.6 45.3

Progression Factor 0.98 1.00 1.00 1.00

Incremental Delay, d2 6.2 17.5 5.0 23.6

Delay (s) 31.1 75.9 21.6 68.9

Level of Service C E C E

Approach Delay (s) 31.1 27.5 68.9

Approach LOS C C E

Intersection Summary

HCM Average Control Delay 37.5 HCM Level of Service D

HCM Volume to Capacity ratio 0.82

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 78.1% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 328 0 20 479 0 0 0 25 7 3 4

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 357 0 22 521 0 0 0 27 8 3 4

Pedestrians 4 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 521 359 929 923 363 952 923 521

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 521 359 929 923 363 952 923 521

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 98 100 100 96 97 99 99

cM capacity (veh/h) 1046 1198 240 265 679 225 265 556

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total 357 22 521 27 15

Volume Left 0 22 0 0 8

Volume Right 0 0 0 27 4

cSH 1700 1198 1700 679 282

Volume to Capacity 0.21 0.02 0.31 0.04 0.05

Queue Length 95th (ft) 0 1 0 3 4

Control Delay (s) 0.0 8.1 0.0 10.5 18.5

Lane LOS A B C

Approach Delay (s) 0.0 0.3 10.5 18.5

Approach LOS B C

Intersection Summary

Average Delay 0.8

Intersection Capacity Utilization 38.8% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 6 381 4 87 591 205 5 12 73 144 21 7

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 0.95 1.00

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 0.97

Frt 1.00 1.00 1.00 0.96 0.89 0.99

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.96

Satd. Flow (prot) 1770 1860 1760 1774 1577 1729

Flt Permitted 0.17 1.00 0.47 1.00 0.99 0.74

Satd. Flow (perm) 309 1860 864 1774 1560 1342

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 7 414 4 95 642 223 5 13 79 157 23 8

RTOR Reduction (vph) 0 0 0 0 19 0 0 57 0 0 2 0

Lane Group Flow (vph) 7 418 0 95 846 0 0 40 0 0 186 0

Confl. Peds. (#/hr) 8 5 5 8 12 18 18 12

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 39.0 39.0 39.0 39.0 18.0 18.0

Effective Green, g (s) 39.0 39.0 39.0 39.0 18.0 18.0

Actuated g/C Ratio 0.60 0.60 0.60 0.60 0.28 0.28

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 185 1116 518 1064 432 372

v/s Ratio Prot 0.22 c0.48

v/s Ratio Perm 0.02 0.11 0.03 c0.14

v/c Ratio 0.04 0.37 0.18 0.79 0.09 0.50

Uniform Delay, d1 5.3 6.7 5.8 9.9 17.4 19.7

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.4 1.0 0.8 6.1 0.4 4.7

Delay (s) 5.7 7.7 6.6 16.1 17.9 24.5

Level of Service A A A B B C

Approach Delay (s) 7.6 15.2 17.9 24.5

Approach LOS A B B C

Intersection Summary

HCM Average Control Delay 14.4 HCM Level of Service B

HCM Volume to Capacity ratio 0.70

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 73.4% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 35 592 0 0 848 82 0 0 0 66 0 48

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.99 0.94

Flt Protected 0.95 1.00 1.00 0.97

Satd. Flow (prot) 1769 1863 1837 1708

Flt Permitted 0.17 1.00 1.00 0.97

Satd. Flow (perm) 323 1863 1837 1708

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 38 643 0 0 922 89 0 0 0 72 0 52

RTOR Reduction (vph) 0 0 0 0 4 0 0 0 0 0 45 0

Lane Group Flow (vph) 38 643 0 0 1007 0 0 0 0 0 79 0

Confl. Peds. (#/hr) 1 1

Turn Type Perm Perm

Protected Phases 2 2 4

Permitted Phases 2 4

Actuated Green, G (s) 33.7 33.7 33.7 6.1

Effective Green, g (s) 33.7 33.7 33.7 6.1

Actuated g/C Ratio 0.71 0.71 0.71 0.13

Clearance Time (s) 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 228 1313 1295 218

v/s Ratio Prot 0.35 c0.55

v/s Ratio Perm 0.12 0.05

v/c Ratio 0.17 0.49 0.78 0.36

Uniform Delay, d1 2.4 3.2 4.6 19.1

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.3 0.3 3.0 1.0

Delay (s) 2.7 3.5 7.6 20.1

Level of Service A A A C

Approach Delay (s) 3.4 7.6 0.0 20.1

Approach LOS A A A C

Intersection Summary

HCM Average Control Delay 6.9 HCM Level of Service A

HCM Volume to Capacity ratio 0.71

Actuated Cycle Length (s) 47.8 Sum of lost time (s) 8.0

Intersection Capacity Utilization 62.9% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 2 596 59 24 864 5 76 1 29 4 0 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00

Frt 1.00 0.99 1.00 1.00 0.96 0.97

Flt Protected 0.95 1.00 0.95 1.00 0.97 0.96

Satd. Flow (prot) 1765 1834 1767 1861 1722 1733

Flt Permitted 0.17 1.00 0.31 1.00 0.79 0.82

Satd. Flow (perm) 315 1834 568 1861 1400 1485

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 2 648 64 26 939 5 83 1 32 4 0 1

RTOR Reduction (vph) 0 5 0 0 0 0 0 23 0 0 1 0

Lane Group Flow (vph) 2 707 0 26 944 0 0 93 0 0 4 0

Confl. Peds. (#/hr) 12 3 3 12 5 5

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 31.6 31.6 31.6 31.6 9.0 9.0

Effective Green, g (s) 31.6 31.6 31.6 31.6 9.0 9.0

Actuated g/C Ratio 0.65 0.65 0.65 0.65 0.19 0.19

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 205 1192 369 1210 259 275

v/s Ratio Prot 0.39 c0.51

v/s Ratio Perm 0.01 0.05 c0.07 0.00

v/c Ratio 0.01 0.59 0.07 0.78 0.36 0.02

Uniform Delay, d1 3.0 4.8 3.1 6.0 17.3 16.2

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.8 0.1 3.3 0.9 0.0

Delay (s) 3.0 5.6 3.2 9.3 18.1 16.2

Level of Service A A A A B B

Approach Delay (s) 5.6 9.1 18.1 16.2

Approach LOS A A B B

Intersection Summary

HCM Average Control Delay 8.3 HCM Level of Service A

HCM Volume to Capacity ratio 0.69

Actuated Cycle Length (s) 48.6 Sum of lost time (s) 8.0

Intersection Capacity Utilization 58.8% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 0 62 932 7 0 677

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 67 1013 8 0 736

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1289

pX, platoon unblocked 0.67 0.67 0.67

vC, conflicting volume 1754 1018 1022

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1879 779 785

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 75 100

cM capacity (veh/h) 52 264 557

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 67 1021 736

Volume Left 0 0 0

Volume Right 67 8 0

cSH 264 1700 1700

Volume to Capacity 0.25 0.60 0.43

Queue Length 95th (ft) 25 0 0

Control Delay (s) 23.2 0.0 0.0

Lane LOS C

Approach Delay (s) 23.2 0.0 0.0

Approach LOS C

Intersection Summary

Average Delay 0.9

Intersection Capacity Utilization 60.0% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR EBR2 WBL2 WBL WBT WBR NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 76 530 24 1 30 54 786 211 6 89 180 20

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 12 12 12 11 11 10 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.98

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1711 1863 1540 1711 1711 1531 1711 1769

Flt Permitted 0.20 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (perm) 358 1863 1540 1711 1711 1531 1711 1769

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 83 576 26 1 33 59 854 229 7 97 196 22

RTOR Reduction (vph) 0 0 0 0 0 0 0 84 0 0 6 0

Lane Group Flow (vph) 83 576 27 0 0 92 854 145 0 104 212 0

Confl. Peds. (#/hr) 2 2 3

Confl. Bikes (#/hr) 1 1

Bus Blockages (#/hr) 0 0 0 0 0 0 4 0 0 0 0 0

Turn Type Perm Perm Prot Prot Perm Split Split

Protected Phases 2 1 1 6 4 4 4

Permitted Phases 2 2 6

Actuated Green, G (s) 20.1 20.1 20.1 5.3 30.4 30.4 14.3 14.3

Effective Green, g (s) 20.1 20.1 20.1 5.3 30.4 30.4 14.3 14.3

Actuated g/C Ratio 0.25 0.25 0.25 0.07 0.38 0.38 0.18 0.18

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.5 2.5 2.0 2.0 2.0 2.5 2.5

Lane Grp Cap (vph) 90 468 387 113 650 582 306 316

v/s Ratio Prot 0.31 0.05 c0.50 0.06 c0.12

v/s Ratio Perm 0.23 0.02 0.09

v/c Ratio 0.92 1.23 0.07 0.81 1.31 0.25 0.34 0.67

Uniform Delay, d1 29.2 29.9 22.8 36.9 24.8 17.0 28.7 30.7

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 75.3 121.4 0.3 32.9 152.0 1.0 0.5 5.0

Delay (s) 104.5 151.3 23.2 69.8 176.8 18.0 29.2 35.7

Level of Service F F C E F B C D

Approach Delay (s) 140.6 137.5 33.6

Approach LOS F F C

Intersection Summary

HCM Average Control Delay 112.1 HCM Level of Service F

HCM Volume to Capacity ratio 1.00

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 88.3% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBL SBT SBR SBR2 NEL2 NEL NER NER2

Lane Configurations

Volume (vph) 101 74 20 63 2 26 22 9

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 0.96

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 0.92 0.93

Flt Protected 0.95 1.00 0.98

Satd. Flow (prot) 1711 1622 1628

Flt Permitted 0.95 1.00 0.98

Satd. Flow (perm) 1711 1622 1628

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 110 80 22 68 2 28 24 10

RTOR Reduction (vph) 0 27 0 0 0 0 0 0

Lane Group Flow (vph) 110 143 0 0 0 64 0 0

Confl. Peds. (#/hr) 3 3 2

Confl. Bikes (#/hr) 1 1

Bus Blockages (#/hr) 0 2 0 0 0 0 0 0

Turn Type Split Split

Protected Phases 7 7 3 3

Permitted Phases

Actuated Green, G (s) 11.3 11.3 4.0

Effective Green, g (s) 11.3 11.3 4.0

Actuated g/C Ratio 0.14 0.14 0.05

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0

Lane Grp Cap (vph) 242 229 81

v/s Ratio Prot 0.06 c0.09 c0.04

v/s Ratio Perm

v/c Ratio 0.45 0.62 0.79

Uniform Delay, d1 31.5 32.3 37.6

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 0.5 3.8 37.2

Delay (s) 32.0 36.1 74.8

Level of Service C D E

Approach Delay (s) 34.5 74.8

Approach LOS C E

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 86 626 24 32 1063 155 39 37 27 64 31 77

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 11 11 10 10 11 10 10 10

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 0.99 1.00

Frt 1.00 0.99 1.00 0.98 1.00 0.94 1.00 0.89

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1711 1760 1703 1733 1632 1611 1642 1513

Flt Permitted 0.09 1.00 0.33 1.00 0.68 1.00 0.71 1.00

Satd. Flow (perm) 158 1760 594 1733 1170 1611 1231 1513

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 93 680 26 35 1155 168 42 40 29 70 34 84

RTOR Reduction (vph) 0 1 0 0 6 0 0 25 0 0 0 0

Lane Group Flow (vph) 93 705 0 35 1317 0 42 44 0 70 118 0

Confl. Peds. (#/hr) 2 7 7 2 7 3 3 7

Confl. Bikes (#/hr) 1 1 1

Bus Blockages (#/hr) 0 4 0 0 4 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 45.6 45.6 45.6 45.6 9.4 9.4 9.4 9.4

Effective Green, g (s) 45.6 45.6 45.6 45.6 9.4 9.4 9.4 9.4

Actuated g/C Ratio 0.70 0.70 0.70 0.70 0.14 0.14 0.14 0.14

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 111 1235 417 1216 169 233 178 219

v/s Ratio Prot 0.40 c0.76 0.03 c0.08

v/s Ratio Perm 0.59 0.06 0.04 0.06

v/c Ratio 0.84 0.57 0.08 1.08 0.25 0.19 0.39 0.54

Uniform Delay, d1 7.0 4.8 3.1 9.7 24.7 24.5 25.2 25.8

Progression Factor 1.00 1.00 0.97 1.32 1.00 1.00 1.00 1.00

Incremental Delay, d2 49.8 1.9 0.2 44.7 0.8 0.4 1.4 2.5

Delay (s) 56.8 6.7 3.1 57.5 25.4 24.8 26.6 28.3

Level of Service E A A E C C C C

Approach Delay (s) 12.6 56.1 25.1 27.7

Approach LOS B E C C

Intersection Summary

HCM Average Control Delay 38.4 HCM Level of Service D

HCM Volume to Capacity ratio 0.99

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 90.7% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

10: N Richmond Beach Rd & Dayton Ave N 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 39 - 3-Lane RBR Synchro 7 -  Report

David Evans and Associates, Inc. Page 9

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 557 162 100 938 326 94

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 11 11 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frpb, ped/bikes 0.99 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.97 1.00 1.00 0.97

Flt Protected 1.00 0.95 1.00 0.96

Satd. Flow (prot) 1734 1770 1801 1730

Flt Permitted 1.00 0.95 1.00 0.96

Satd. Flow (perm) 1734 1770 1801 1730

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 605 176 109 1020 354 102

RTOR Reduction (vph) 8 0 0 0 8 0

Lane Group Flow (vph) 773 0 109 1020 448 0

Confl. Peds. (#/hr) 2 2

Confl. Bikes (#/hr) 2 2

Turn Type Prot

Protected Phases 2 1 6 4

Permitted Phases

Actuated Green, G (s) 68.5 10.4 83.9 36.1

Effective Green, g (s) 68.5 10.4 83.9 36.1

Actuated g/C Ratio 0.53 0.08 0.65 0.28

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 914 142 1162 480

v/s Ratio Prot 0.45 0.06 c0.57 c0.26

v/s Ratio Perm

v/c Ratio 0.85 0.77 0.88 0.93

Uniform Delay, d1 26.3 58.6 18.9 45.8

Progression Factor 0.90 1.00 1.00 1.00

Incremental Delay, d2 8.5 19.7 9.5 25.0

Delay (s) 32.2 78.3 28.3 70.8

Level of Service C E C E

Approach Delay (s) 32.2 33.2 70.8

Approach LOS C C E

Intersection Summary

HCM Average Control Delay 40.1 HCM Level of Service D

HCM Volume to Capacity ratio 0.89

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 81.5% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

3: NW 195th Pl & 24th Ave NW 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 41 - 3-Lane RBR Synchro 7 -  Report

David Evans and Associates, Inc. Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 350 0 20 513 0 0 0 25 7 3 4

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 380 0 22 558 0 0 0 27 8 3 4

Pedestrians 4 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 558 382 989 984 386 1013 984 558

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 558 382 989 984 386 1013 984 558

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 98 100 100 96 96 99 99

cM capacity (veh/h) 1013 1174 218 244 658 205 244 529

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total 380 22 558 27 15

Volume Left 0 22 0 0 8

Volume Right 0 0 0 27 4

cSH 1700 1174 1700 658 259

Volume to Capacity 0.22 0.02 0.33 0.04 0.06

Queue Length 95th (ft) 0 1 0 3 5

Control Delay (s) 0.0 8.1 0.0 10.7 19.8

Lane LOS A B C

Approach Delay (s) 0.0 0.3 10.7 19.8

Approach LOS B C

Intersection Summary

Average Delay 0.8

Intersection Capacity Utilization 40.6% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

4: NW 196th St NW & 20th Ave NW 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 41 - 3-Lane RBR Synchro 7 -  Report

David Evans and Associates, Inc. Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 6 404 4 88 627 207 5 13 74 145 21 7

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 0.95 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.97

Frt 1.00 1.00 1.00 0.96 0.89 0.99

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.96

Satd. Flow (prot) 1770 1860 1761 1777 1579 1729

Flt Permitted 0.14 1.00 0.45 1.00 0.99 0.74

Satd. Flow (perm) 261 1860 830 1777 1563 1336

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 7 439 4 96 682 225 5 14 80 158 23 8

RTOR Reduction (vph) 0 0 0 0 18 0 0 58 0 0 2 0

Lane Group Flow (vph) 7 443 0 96 889 0 0 41 0 0 187 0

Confl. Peds. (#/hr) 8 5 5 8 12 18 18 12

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 39.0 39.0 39.0 39.0 18.0 18.0

Effective Green, g (s) 39.0 39.0 39.0 39.0 18.0 18.0

Actuated g/C Ratio 0.60 0.60 0.60 0.60 0.28 0.28

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 157 1116 498 1066 433 370

v/s Ratio Prot 0.24 c0.50

v/s Ratio Perm 0.03 0.12 0.03 c0.14

v/c Ratio 0.04 0.40 0.19 0.83 0.10 0.50

Uniform Delay, d1 5.3 6.8 5.9 10.4 17.5 19.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.5 1.1 0.9 7.7 0.4 4.9

Delay (s) 5.9 7.9 6.7 18.1 17.9 24.6

Level of Service A A A B B C

Approach Delay (s) 7.8 17.0 17.9 24.6

Approach LOS A B B C

Intersection Summary

HCM Average Control Delay 15.5 HCM Level of Service B

HCM Volume to Capacity ratio 0.73

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 75.4% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

5: NW 195th St & 15th Ave NW 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 41 - 3-Lane RBR Synchro 7 -  Report

David Evans and Associates, Inc. Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 35 618 0 0 889 83 0 0 0 66 0 46

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.99 0.94

Flt Protected 0.95 1.00 1.00 0.97

Satd. Flow (prot) 1770 1863 1838 1709

Flt Permitted 0.16 1.00 1.00 0.97

Satd. Flow (perm) 293 1863 1838 1709

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 38 672 0 0 966 90 0 0 0 72 0 50

RTOR Reduction (vph) 0 0 0 0 4 0 0 0 0 0 44 0

Lane Group Flow (vph) 38 672 0 0 1052 0 0 0 0 0 78 0

Confl. Peds. (#/hr) 1 1

Turn Type Perm Perm

Protected Phases 2 2 4

Permitted Phases 2 4

Actuated Green, G (s) 35.6 35.6 35.6 6.1

Effective Green, g (s) 35.6 35.6 35.6 6.1

Actuated g/C Ratio 0.72 0.72 0.72 0.12

Clearance Time (s) 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 210 1334 1317 210

v/s Ratio Prot 0.36 c0.57

v/s Ratio Perm 0.13 0.05

v/c Ratio 0.18 0.50 0.80 0.37

Uniform Delay, d1 2.3 3.1 4.7 20.0

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.4 0.3 3.5 1.1

Delay (s) 2.7 3.4 8.2 21.2

Level of Service A A A C

Approach Delay (s) 3.4 8.2 0.0 21.2

Approach LOS A A A C

Intersection Summary

HCM Average Control Delay 7.2 HCM Level of Service A

HCM Volume to Capacity ratio 0.74

Actuated Cycle Length (s) 49.7 Sum of lost time (s) 8.0

Intersection Capacity Utilization 65.0% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

6: N Richmond Beach Rd & 15th Drwy 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 41 - 3-Lane RBR Synchro 7 -  Report

David Evans and Associates, Inc. Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 2 622 60 24 905 5 77 1 29 4 0 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00

Frt 1.00 0.99 1.00 1.00 0.96 0.97

Flt Protected 0.95 1.00 0.95 1.00 0.97 0.96

Satd. Flow (prot) 1770 1834 1767 1861 1722 1733

Flt Permitted 0.15 1.00 0.29 1.00 0.78 0.82

Satd. Flow (perm) 281 1834 544 1861 1400 1485

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 2 676 65 26 984 5 84 1 32 4 0 1

RTOR Reduction (vph) 0 5 0 0 0 0 0 23 0 0 1 0

Lane Group Flow (vph) 2 736 0 26 989 0 0 94 0 0 4 0

Confl. Peds. (#/hr) 12 3 3 12 5 5

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 33.4 33.4 33.4 33.4 9.1 9.1

Effective Green, g (s) 33.4 33.4 33.4 33.4 9.1 9.1

Actuated g/C Ratio 0.66 0.66 0.66 0.66 0.18 0.18

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 186 1213 360 1231 252 268

v/s Ratio Prot 0.40 c0.53

v/s Ratio Perm 0.01 0.05 c0.07 0.00

v/c Ratio 0.01 0.61 0.07 0.80 0.37 0.02

Uniform Delay, d1 2.9 4.8 3.0 6.2 18.2 17.0

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.9 0.1 3.9 0.9 0.0

Delay (s) 2.9 5.7 3.1 10.1 19.1 17.0

Level of Service A A A B B B

Approach Delay (s) 5.7 9.9 19.1 17.0

Approach LOS A A B B

Intersection Summary

HCM Average Control Delay 8.8 HCM Level of Service A

HCM Volume to Capacity ratio 0.71

Actuated Cycle Length (s) 50.5 Sum of lost time (s) 8.0

Intersection Capacity Utilization 61.0% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

7: NW 190th St & N Richmond Beach Rd 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 41 - 3-Lane RBR Synchro 7 -  Report

David Evans and Associates, Inc. Page 5

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 0 63 974 7 0 703

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 68 1059 8 0 764

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1289

pX, platoon unblocked 0.67 0.67 0.67

vC, conflicting volume 1828 1064 1067

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1990 848 853

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 72 100

cM capacity (veh/h) 45 242 525

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 68 1066 764

Volume Left 0 0 0

Volume Right 68 8 0

cSH 242 1700 1700

Volume to Capacity 0.28 0.63 0.45

Queue Length 95th (ft) 28 0 0

Control Delay (s) 25.7 0.0 0.0

Lane LOS D

Approach Delay (s) 25.7 0.0 0.0

Approach LOS D

Intersection Summary

Average Delay 0.9

Intersection Capacity Utilization 62.3% ICU Level of Service B

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

8: N Richmond Beach Rd & 8th Ave NW 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 41 - 3-Lane RBR Synchro 7 -  Report

David Evans and Associates, Inc. Page 6

Movement EBL EBT EBR EBR2 WBL2 WBL WBT WBR NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 77 555 25 1 31 55 831 214 6 92 182 20

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 12 12 12 11 11 10 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.98

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1711 1863 1540 1711 1711 1531 1711 1769

Flt Permitted 0.20 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (perm) 360 1863 1540 1711 1711 1531 1711 1769

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 84 603 27 1 34 60 903 233 7 100 198 22

RTOR Reduction (vph) 0 0 0 0 0 0 0 81 0 0 6 0

Lane Group Flow (vph) 84 603 28 0 0 94 903 152 0 107 214 0

Confl. Peds. (#/hr) 2 2 3

Confl. Bikes (#/hr) 1 1

Bus Blockages (#/hr) 0 0 0 0 0 0 4 0 0 0 0 0

Turn Type Perm Perm Prot Prot Perm Split Split

Protected Phases 2 1 1 6 4 4 4

Permitted Phases 2 2 6

Actuated Green, G (s) 20.0 20.0 20.0 5.4 30.4 30.4 14.4 14.4

Effective Green, g (s) 20.0 20.0 20.0 5.4 30.4 30.4 14.4 14.4

Actuated g/C Ratio 0.25 0.25 0.25 0.07 0.38 0.38 0.18 0.18

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.5 2.5 2.0 2.0 2.0 2.5 2.5

Lane Grp Cap (vph) 90 466 385 115 650 582 308 318

v/s Ratio Prot 0.32 0.05 c0.53 0.06 c0.12

v/s Ratio Perm 0.23 0.02 0.10

v/c Ratio 0.93 1.29 0.07 0.82 1.39 0.26 0.35 0.67

Uniform Delay, d1 29.3 30.0 22.9 36.8 24.8 17.1 28.7 30.6

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 77.9 147.5 0.4 32.9 184.5 1.1 0.5 5.0

Delay (s) 107.2 177.5 23.3 69.7 209.3 18.2 29.2 35.6

Level of Service F F C E F B C D

Approach Delay (s) 163.2 162.5 33.5

Approach LOS F F C

Intersection Summary

HCM Average Control Delay 130.8 HCM Level of Service F

HCM Volume to Capacity ratio 1.03

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 90.9% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

8: N Richmond Beach Rd & 8th Ave NW 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 41 - 3-Lane RBR Synchro 7 -  Report

David Evans and Associates, Inc. Page 7

Movement SBL SBT SBR SBR2 NEL2 NEL NER NER2

Lane Configurations

Volume (vph) 102 75 20 58 2 26 22 9

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 0.96

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 0.92 0.93

Flt Protected 0.95 1.00 0.98

Satd. Flow (prot) 1711 1629 1628

Flt Permitted 0.95 1.00 0.98

Satd. Flow (perm) 1711 1629 1628

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 111 82 22 63 2 28 24 10

RTOR Reduction (vph) 0 25 0 0 0 0 0 0

Lane Group Flow (vph) 111 142 0 0 0 64 0 0

Confl. Peds. (#/hr) 3 3 2

Confl. Bikes (#/hr) 1 1

Bus Blockages (#/hr) 0 2 0 0 0 0 0 0

Turn Type Split Split

Protected Phases 7 7 3 3

Permitted Phases

Actuated Green, G (s) 11.2 11.2 4.0

Effective Green, g (s) 11.2 11.2 4.0

Actuated g/C Ratio 0.14 0.14 0.05

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0

Lane Grp Cap (vph) 240 228 81

v/s Ratio Prot 0.06 c0.09 c0.04

v/s Ratio Perm

v/c Ratio 0.46 0.62 0.79

Uniform Delay, d1 31.6 32.4 37.6

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 0.5 3.8 37.2

Delay (s) 32.1 36.2 74.8

Level of Service C D E

Approach Delay (s) 34.6 74.8

Approach LOS C E

Intersection Summary



HCM Signalized Intersection Capacity Analysis

9: N Richmond Beach Rd & 3rd Ave NW 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 41 - 3-Lane RBR Synchro 7 -  Report

David Evans and Associates, Inc. Page 8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 84 657 24 33 1099 157 54 38 27 65 32 76

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 11 11 10 10 11 10 10 10

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 0.99 1.00

Frt 1.00 0.99 1.00 0.98 1.00 0.94 1.00 0.89

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1711 1760 1704 1733 1632 1613 1643 1515

Flt Permitted 0.09 1.00 0.31 1.00 0.68 1.00 0.71 1.00

Satd. Flow (perm) 158 1760 560 1733 1170 1613 1230 1515

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 91 714 26 36 1195 171 59 41 29 71 35 83

RTOR Reduction (vph) 0 1 0 0 6 0 0 25 0 0 0 0

Lane Group Flow (vph) 91 739 0 36 1360 0 59 45 0 71 118 0

Confl. Peds. (#/hr) 2 7 7 2 7 3 3 7

Confl. Bikes (#/hr) 1 1 1

Bus Blockages (#/hr) 0 4 0 0 4 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 45.6 45.6 45.6 45.6 9.4 9.4 9.4 9.4

Effective Green, g (s) 45.6 45.6 45.6 45.6 9.4 9.4 9.4 9.4

Actuated g/C Ratio 0.70 0.70 0.70 0.70 0.14 0.14 0.14 0.14

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 111 1235 393 1216 169 233 178 219

v/s Ratio Prot 0.42 c0.78 0.03 c0.08

v/s Ratio Perm 0.58 0.06 0.05 0.06

v/c Ratio 0.82 0.60 0.09 1.12 0.35 0.19 0.40 0.54

Uniform Delay, d1 6.8 5.0 3.1 9.7 25.0 24.5 25.2 25.8

Progression Factor 1.00 1.00 0.96 1.28 1.00 1.00 1.00 1.00

Incremental Delay, d2 46.8 2.1 0.2 58.3 1.3 0.4 1.5 2.5

Delay (s) 53.6 7.1 3.2 70.8 26.3 24.9 26.7 28.3

Level of Service D A A E C C C C

Approach Delay (s) 12.2 69.1 25.5 27.7

Approach LOS B E C C

Intersection Summary

HCM Average Control Delay 45.3 HCM Level of Service D

HCM Volume to Capacity ratio 1.02

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 89.0% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

10: N Richmond Beach Rd & Dayton Ave N 7/28/2016
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David Evans and Associates, Inc. Page 9

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 584 166 101 980 325 95

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 11 11 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frpb, ped/bikes 0.99 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.97 1.00 1.00 0.97

Flt Protected 1.00 0.95 1.00 0.96

Satd. Flow (prot) 1736 1770 1801 1730

Flt Permitted 1.00 0.95 1.00 0.96

Satd. Flow (perm) 1736 1770 1801 1730

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 635 180 110 1065 353 103

RTOR Reduction (vph) 8 0 0 0 8 0

Lane Group Flow (vph) 807 0 110 1065 448 0

Confl. Peds. (#/hr) 2 2

Confl. Bikes (#/hr) 2 2

Turn Type Prot

Protected Phases 2 1 6 4

Permitted Phases

Actuated Green, G (s) 69.9 9.8 84.7 35.3

Effective Green, g (s) 69.9 9.8 84.7 35.3

Actuated g/C Ratio 0.54 0.08 0.65 0.27

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 933 133 1173 470

v/s Ratio Prot 0.47 0.06 c0.59 c0.26

v/s Ratio Perm

v/c Ratio 0.87 0.83 0.91 0.95

Uniform Delay, d1 26.0 59.3 19.3 46.5

Progression Factor 0.89 1.00 1.00 1.00

Incremental Delay, d2 9.2 31.2 11.8 29.5

Delay (s) 32.2 90.5 31.1 76.1

Level of Service C F C E

Approach Delay (s) 32.2 36.7 76.1

Approach LOS C D E

Intersection Summary

HCM Average Control Delay 42.5 HCM Level of Service D

HCM Volume to Capacity ratio 0.92

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 83.7% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

3: NW 195th Pl & 24th Ave NW 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 43 - 3-Lane RBR Synchro 7 -  Report

David Evans and Associates, Inc. Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 36 0 19 47 0 0 0 24 7 3 1

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 39 0 21 51 0 0 0 26 8 3 1

Pedestrians 4 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 51 41 136 134 45 162 134 51

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 51 41 136 134 45 162 134 51

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 99 100 100 97 99 100 100

cM capacity (veh/h) 1555 1566 820 746 1020 772 746 1017

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total 39 21 51 26 12

Volume Left 0 21 0 0 8

Volume Right 0 0 0 26 1

cSH 1700 1566 1700 1020 781

Volume to Capacity 0.02 0.01 0.03 0.03 0.02

Queue Length 95th (ft) 0 1 0 2 1

Control Delay (s) 0.0 7.3 0.0 8.6 9.7

Lane LOS A A A

Approach Delay (s) 0.0 2.1 8.6 9.7

Approach LOS A A

Intersection Summary

Average Delay 3.3

Intersection Capacity Utilization 20.9% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

4: NW 196th St NW & 20th Ave NW 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 43 - 3-Lane RBR Synchro 7 -  Report

David Evans and Associates, Inc. Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 3 93 1 85 162 200 2 12 71 140 20 4

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.98 0.95 1.00

Flpb, ped/bikes 0.99 1.00 0.99 1.00 1.00 0.97

Frt 1.00 1.00 1.00 0.92 0.89 1.00

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.96

Satd. Flow (prot) 1755 1859 1753 1674 1573 1731

Flt Permitted 0.45 1.00 0.69 1.00 1.00 0.70

Satd. Flow (perm) 832 1859 1275 1674 1569 1269

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 3 101 1 92 176 217 2 13 77 152 22 4

RTOR Reduction (vph) 0 0 0 0 68 0 0 49 0 0 1 0

Lane Group Flow (vph) 3 102 0 92 325 0 0 43 0 0 177 0

Confl. Peds. (#/hr) 8 5 5 8 12 18 18 12

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 33.0 33.0 33.0 33.0 24.0 24.0

Effective Green, g (s) 33.0 33.0 33.0 33.0 24.0 24.0

Actuated g/C Ratio 0.51 0.51 0.51 0.51 0.37 0.37

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 422 944 647 850 579 469

v/s Ratio Prot 0.05 c0.19

v/s Ratio Perm 0.00 0.07 0.03 c0.14

v/c Ratio 0.01 0.11 0.14 0.38 0.08 0.38

Uniform Delay, d1 7.9 8.3 8.5 9.8 13.3 15.0

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.2 0.5 1.3 0.3 2.3

Delay (s) 7.9 8.6 9.0 11.1 13.6 17.3

Level of Service A A A B B B

Approach Delay (s) 8.5 10.7 13.6 17.3

Approach LOS A B B B

Intersection Summary

HCM Average Control Delay 12.1 HCM Level of Service B

HCM Volume to Capacity ratio 0.38

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 43.7% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

5: NW 195th St & 15th Ave NW 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 43 - 3-Lane RBR Synchro 7 -  Report

David Evans and Associates, Inc. Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 17 316 0 0 432 80 0 0 0 64 0 26

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.98 0.96

Flt Protected 0.95 1.00 1.00 0.97

Satd. Flow (prot) 1769 1863 1818 1729

Flt Permitted 0.42 1.00 1.00 0.97

Satd. Flow (perm) 784 1863 1818 1729

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 18 343 0 0 470 87 0 0 0 70 0 28

RTOR Reduction (vph) 0 0 0 0 11 0 0 0 0 0 24 0

Lane Group Flow (vph) 18 343 0 0 546 0 0 0 0 0 74 0

Confl. Peds. (#/hr) 1 1

Turn Type Perm Perm

Protected Phases 2 2 4

Permitted Phases 2 4

Actuated Green, G (s) 16.3 16.3 16.3 3.7

Effective Green, g (s) 16.3 16.3 16.3 3.7

Actuated g/C Ratio 0.58 0.58 0.58 0.13

Clearance Time (s) 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 456 1085 1058 228

v/s Ratio Prot 0.18 c0.30

v/s Ratio Perm 0.02 0.04

v/c Ratio 0.04 0.32 0.52 0.32

Uniform Delay, d1 2.5 3.0 3.5 11.0

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.2 0.4 0.8

Delay (s) 2.5 3.2 3.9 11.8

Level of Service A A A B

Approach Delay (s) 3.1 3.9 0.0 11.8

Approach LOS A A A B

Intersection Summary

HCM Average Control Delay 4.4 HCM Level of Service A

HCM Volume to Capacity ratio 0.48

Actuated Cycle Length (s) 28.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 39.4% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

6: N Richmond Beach Rd & 15th Drwy 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 43 - 3-Lane RBR Synchro 7 -  Report

David Evans and Associates, Inc. Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 2 343 33 23 475 5 46 1 28 4 0 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 1.00 0.95 0.97

Flt Protected 0.95 1.00 0.95 1.00 0.97 0.96

Satd. Flow (prot) 1761 1834 1767 1860 1712 1734

Flt Permitted 0.40 1.00 0.51 1.00 0.82 0.81

Satd. Flow (perm) 748 1834 944 1860 1441 1460

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 2 373 36 25 516 5 50 1 30 4 0 1

RTOR Reduction (vph) 0 7 0 0 1 0 0 23 0 0 1 0

Lane Group Flow (vph) 2 402 0 25 520 0 0 58 0 0 4 0

Confl. Peds. (#/hr) 12 3 3 12 5 5

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 14.8 14.8 14.8 14.8 7.0 7.0

Effective Green, g (s) 14.8 14.8 14.8 14.8 7.0 7.0

Actuated g/C Ratio 0.50 0.50 0.50 0.50 0.23 0.23

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 371 911 469 924 338 343

v/s Ratio Prot 0.22 c0.28

v/s Ratio Perm 0.00 0.03 c0.04 0.00

v/c Ratio 0.01 0.44 0.05 0.56 0.17 0.01

Uniform Delay, d1 3.8 4.8 3.9 5.2 9.1 8.7

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.3 0.0 0.8 0.2 0.0

Delay (s) 3.8 5.2 3.9 6.0 9.3 8.8

Level of Service A A A A A A

Approach Delay (s) 5.2 5.9 9.3 8.8

Approach LOS A A A A

Intersection Summary

HCM Average Control Delay 5.9 HCM Level of Service A

HCM Volume to Capacity ratio 0.44

Actuated Cycle Length (s) 29.8 Sum of lost time (s) 8.0

Intersection Capacity Utilization 36.9% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

7: NW 190th St & N Richmond Beach Rd 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 43 - 3-Lane RBR Synchro 7 -  Report

David Evans and Associates, Inc. Page 5

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 0 62 541 7 0 421

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 67 588 8 0 458

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1289

pX, platoon unblocked 0.81 0.81 0.81

vC, conflicting volume 1050 593 597

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 946 382 386

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 88 100

cM capacity (veh/h) 235 539 950

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 67 596 458

Volume Left 0 0 0

Volume Right 67 8 0

cSH 539 1700 1700

Volume to Capacity 0.12 0.35 0.27

Queue Length 95th (ft) 11 0 0

Control Delay (s) 12.6 0.0 0.0

Lane LOS B

Approach Delay (s) 12.6 0.0 0.0

Approach LOS B

Intersection Summary

Average Delay 0.8

Intersection Capacity Utilization 39.4% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

8: N Richmond Beach Rd & 8th Ave NW 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 43 - 3-Lane RBR Synchro 7 -  Report

David Evans and Associates, Inc. Page 6

Movement EBL EBT EBR EBR2 WBL2 WBL WBT WBR NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 72 282 22 1 29 53 430 206 6 85 176 19

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 12 12 12 11 11 10 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1711 1863 1541 1711 1711 1531 1711 1769

Flt Permitted 0.48 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (perm) 857 1863 1541 1711 1711 1531 1711 1769

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 78 307 24 1 32 58 467 224 7 92 191 21

RTOR Reduction (vph) 0 0 0 0 0 0 0 134 0 0 6 0

Lane Group Flow (vph) 78 307 25 0 0 90 467 90 0 99 206 0

Confl. Peds. (#/hr) 2 2 3

Confl. Bikes (#/hr) 1 1

Bus Blockages (#/hr) 0 0 0 0 0 0 4 0 0 0 0 0

Turn Type Perm Perm Prot Prot Perm Split Split

Protected Phases 2 1 1 6 4 4 4

Permitted Phases 2 2 6

Actuated Green, G (s) 21.0 21.0 21.0 6.0 32.0 32.0 14.0 14.0

Effective Green, g (s) 21.0 21.0 21.0 6.0 32.0 32.0 14.0 14.0

Actuated g/C Ratio 0.26 0.26 0.26 0.08 0.40 0.40 0.18 0.18

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.5 2.5 2.0 2.0 2.0 2.5 2.5

Lane Grp Cap (vph) 225 489 405 128 684 612 299 310

v/s Ratio Prot 0.16 0.05 c0.27 0.06 c0.12

v/s Ratio Perm 0.09 0.02 0.06

v/c Ratio 0.35 0.63 0.06 0.70 0.68 0.15 0.33 0.67

Uniform Delay, d1 23.9 26.0 22.1 36.1 19.8 15.3 28.9 30.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 4.2 6.0 0.3 13.3 5.5 0.5 0.5 4.8

Delay (s) 28.1 32.0 22.4 49.5 25.3 15.8 29.4 35.6

Level of Service C C C D C B C D

Approach Delay (s) 30.7 25.3 33.6

Approach LOS C C C

Intersection Summary

HCM Average Control Delay 30.2 HCM Level of Service C

HCM Volume to Capacity ratio 0.66

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 69.1% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

8: N Richmond Beach Rd & 8th Ave NW 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 43 - 3-Lane RBR Synchro 7 -  Report

David Evans and Associates, Inc. Page 7

Movement SBL SBT SBR SBR2 NEL2 NEL NER NER2

Lane Configurations

Volume (vph) 98 72 19 31 2 25 21 9

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 0.97

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 0.94 0.93

Flt Protected 0.95 1.00 0.98

Satd. Flow (prot) 1711 1657 1632

Flt Permitted 0.95 1.00 0.98

Satd. Flow (perm) 1711 1657 1632

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 107 78 21 34 2 27 23 10

RTOR Reduction (vph) 0 15 0 0 0 0 0 0

Lane Group Flow (vph) 107 118 0 0 0 62 0 0

Confl. Peds. (#/hr) 3 3 2

Confl. Bikes (#/hr) 1 1

Bus Blockages (#/hr) 0 2 0 0 0 0 0 0

Turn Type Split Split

Protected Phases 7 7 3 3

Permitted Phases

Actuated Green, G (s) 9.5 9.5 4.5

Effective Green, g (s) 9.5 9.5 4.5

Actuated g/C Ratio 0.12 0.12 0.06

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0

Lane Grp Cap (vph) 203 197 92

v/s Ratio Prot 0.06 c0.07 c0.04

v/s Ratio Perm

v/c Ratio 0.53 0.60 0.67

Uniform Delay, d1 33.1 33.4 37.0

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 1.1 3.2 14.2

Delay (s) 34.3 36.7 51.3

Level of Service C D D

Approach Delay (s) 35.6 51.3

Approach LOS D D

Intersection Summary



HCM Signalized Intersection Capacity Analysis

9: N Richmond Beach Rd & 3rd Ave NW 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 43 - 3-Lane RBR Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 33 427 23 31 754 151 12 37 26 63 30 48

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 11 11 10 10 11 10 10 10

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.98

Flpb, ped/bikes 1.00 1.00 0.99 1.00 0.99 1.00 0.99 1.00

Frt 1.00 0.99 1.00 0.97 1.00 0.94 1.00 0.91

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1711 1755 1698 1720 1631 1614 1642 1544

Flt Permitted 0.19 1.00 0.46 1.00 0.70 1.00 0.71 1.00

Satd. Flow (perm) 344 1755 831 1720 1205 1614 1232 1544

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 36 464 25 34 820 164 13 40 28 68 33 52

RTOR Reduction (vph) 0 2 0 0 8 0 0 24 0 0 0 0

Lane Group Flow (vph) 36 487 0 34 976 0 13 44 0 68 85 0

Confl. Peds. (#/hr) 2 7 7 2 7 3 3 7

Confl. Bikes (#/hr) 1 1 1

Bus Blockages (#/hr) 0 4 0 0 4 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 46.4 46.4 46.4 46.4 8.6 8.6 8.6 8.6

Effective Green, g (s) 46.4 46.4 46.4 46.4 8.6 8.6 8.6 8.6

Actuated g/C Ratio 0.71 0.71 0.71 0.71 0.13 0.13 0.13 0.13

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 246 1253 593 1228 159 214 163 204

v/s Ratio Prot 0.28 c0.57 0.03 0.06

v/s Ratio Perm 0.10 0.04 0.01 c0.06

v/c Ratio 0.15 0.39 0.06 0.79 0.08 0.20 0.42 0.42

Uniform Delay, d1 3.0 3.7 2.8 6.2 24.7 25.1 25.9 25.9

Progression Factor 1.00 1.00 0.89 1.33 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.3 0.9 0.1 4.1 0.2 0.5 1.7 1.4

Delay (s) 4.2 4.6 2.6 12.3 25.0 25.6 27.6 27.3

Level of Service A A A B C C C C

Approach Delay (s) 4.6 12.0 25.5 27.4

Approach LOS A B C C

Intersection Summary

HCM Average Control Delay 11.7 HCM Level of Service B

HCM Volume to Capacity ratio 0.74

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 68.0% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 376 141 97 643 308 91

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 11 11 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frpb, ped/bikes 0.99 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.96 1.00 1.00 0.97

Flt Protected 1.00 0.95 1.00 0.96

Satd. Flow (prot) 1721 1770 1801 1729

Flt Permitted 1.00 0.95 1.00 0.96

Satd. Flow (perm) 1721 1770 1801 1729

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 409 153 105 699 335 99

RTOR Reduction (vph) 9 0 0 0 9 0

Lane Group Flow (vph) 553 0 105 699 425 0

Confl. Peds. (#/hr) 2 2

Confl. Bikes (#/hr) 2 2

Turn Type Prot

Protected Phases 2 1 6 4

Permitted Phases

Actuated Green, G (s) 67.9 11.2 84.1 35.9

Effective Green, g (s) 67.9 11.2 84.1 35.9

Actuated g/C Ratio 0.52 0.09 0.65 0.28

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 899 152 1165 477

v/s Ratio Prot 0.32 0.06 c0.39 c0.25

v/s Ratio Perm

v/c Ratio 0.62 0.69 0.60 0.89

Uniform Delay, d1 21.9 57.7 13.2 45.2

Progression Factor 1.08 1.00 1.00 1.00

Incremental Delay, d2 3.0 10.4 2.3 18.1

Delay (s) 26.7 68.1 15.5 63.3

Level of Service C E B E

Approach Delay (s) 26.7 22.4 63.3

Approach LOS C C E

Intersection Summary

HCM Average Control Delay 33.6 HCM Level of Service C

HCM Volume to Capacity ratio 0.69

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 68.9% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 84 0 19 57 0 0 0 24 7 3 1

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 91 0 21 62 0 0 0 26 8 3 1

Pedestrians 4 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 62 93 199 197 97 225 197 62

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 62 93 199 197 97 225 197 62

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 99 100 100 97 99 100 100

cM capacity (veh/h) 1541 1499 746 688 954 700 688 1003

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total 91 21 62 26 12

Volume Left 0 21 0 0 8

Volume Right 0 0 0 26 1

cSH 1700 1499 1700 954 716

Volume to Capacity 0.05 0.01 0.04 0.03 0.02

Queue Length 95th (ft) 0 1 0 2 1

Control Delay (s) 0.0 7.4 0.0 8.9 10.1

Lane LOS A A B

Approach Delay (s) 0.0 1.9 8.9 10.1

Approach LOS A B

Intersection Summary

Average Delay 2.4

Intersection Capacity Utilization 20.9% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

4: NW 196th St NW & 20th Ave NW 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 44 - 3-Lane RBR Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 3 141 1 85 172 200 2 12 71 140 20 4

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.98 0.95 1.00

Flpb, ped/bikes 0.99 1.00 0.99 1.00 1.00 0.97

Frt 1.00 1.00 1.00 0.92 0.89 1.00

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.96

Satd. Flow (prot) 1755 1861 1754 1679 1573 1731

Flt Permitted 0.44 1.00 0.66 1.00 1.00 0.70

Satd. Flow (perm) 815 1861 1217 1679 1569 1269

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 3 153 1 92 187 217 2 13 77 152 22 4

RTOR Reduction (vph) 0 0 0 0 64 0 0 49 0 0 1 0

Lane Group Flow (vph) 3 154 0 92 340 0 0 43 0 0 177 0

Confl. Peds. (#/hr) 8 5 5 8 12 18 18 12

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 33.0 33.0 33.0 33.0 24.0 24.0

Effective Green, g (s) 33.0 33.0 33.0 33.0 24.0 24.0

Actuated g/C Ratio 0.51 0.51 0.51 0.51 0.37 0.37

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 414 945 618 852 579 469

v/s Ratio Prot 0.08 c0.20

v/s Ratio Perm 0.00 0.08 0.03 c0.14

v/c Ratio 0.01 0.16 0.15 0.40 0.08 0.38

Uniform Delay, d1 7.9 8.6 8.5 9.9 13.3 15.0

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.4 0.5 1.4 0.3 2.3

Delay (s) 7.9 9.0 9.0 11.3 13.6 17.3

Level of Service A A A B B B

Approach Delay (s) 8.9 10.9 13.6 17.3

Approach LOS A B B B

Intersection Summary

HCM Average Control Delay 12.0 HCM Level of Service B

HCM Volume to Capacity ratio 0.39

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 50.8% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

5: NW 195th St & 15th Ave NW 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 44 - 3-Lane RBR Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 19 362 0 0 440 80 0 0 0 64 0 27

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.98 0.96

Flt Protected 0.95 1.00 1.00 0.97

Satd. Flow (prot) 1769 1863 1818 1728

Flt Permitted 0.42 1.00 1.00 0.97

Satd. Flow (perm) 773 1863 1818 1728

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 21 393 0 0 478 87 0 0 0 70 0 29

RTOR Reduction (vph) 0 0 0 0 10 0 0 0 0 0 25 0

Lane Group Flow (vph) 21 393 0 0 555 0 0 0 0 0 74 0

Confl. Peds. (#/hr) 1 1

Turn Type Perm Perm

Protected Phases 2 2 4

Permitted Phases 2 4

Actuated Green, G (s) 16.6 16.6 16.6 3.7

Effective Green, g (s) 16.6 16.6 16.6 3.7

Actuated g/C Ratio 0.59 0.59 0.59 0.13

Clearance Time (s) 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 453 1093 1066 226

v/s Ratio Prot 0.21 c0.31

v/s Ratio Perm 0.03 0.04

v/c Ratio 0.05 0.36 0.52 0.33

Uniform Delay, d1 2.5 3.1 3.5 11.2

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.2 0.5 0.8

Delay (s) 2.5 3.3 3.9 12.0

Level of Service A A A B

Approach Delay (s) 3.2 3.9 0.0 12.0

Approach LOS A A A B

Intersection Summary

HCM Average Control Delay 4.4 HCM Level of Service A

HCM Volume to Capacity ratio 0.48

Actuated Cycle Length (s) 28.3 Sum of lost time (s) 8.0

Intersection Capacity Utilization 39.9% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

6: N Richmond Beach Rd & 15th Drwy 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 44 - 3-Lane RBR Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 2 388 35 23 482 5 48 1 28 4 0 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 1.00 0.95 0.97

Flt Protected 0.95 1.00 0.95 1.00 0.97 0.96

Satd. Flow (prot) 1761 1836 1767 1860 1713 1734

Flt Permitted 0.40 1.00 0.46 1.00 0.81 0.81

Satd. Flow (perm) 737 1836 855 1860 1437 1462

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 2 422 38 25 524 5 52 1 30 4 0 1

RTOR Reduction (vph) 0 6 0 0 0 0 0 23 0 0 1 0

Lane Group Flow (vph) 2 454 0 25 529 0 0 60 0 0 4 0

Confl. Peds. (#/hr) 12 3 3 12 5 5

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 15.3 15.3 15.3 15.3 7.1 7.1

Effective Green, g (s) 15.3 15.3 15.3 15.3 7.1 7.1

Actuated g/C Ratio 0.50 0.50 0.50 0.50 0.23 0.23

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 371 924 430 936 336 341

v/s Ratio Prot 0.25 c0.28

v/s Ratio Perm 0.00 0.03 c0.04 0.00

v/c Ratio 0.01 0.49 0.06 0.56 0.18 0.01

Uniform Delay, d1 3.8 5.0 3.9 5.2 9.3 9.0

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.4 0.1 0.8 0.3 0.0

Delay (s) 3.8 5.4 3.9 6.0 9.6 9.0

Level of Service A A A A A A

Approach Delay (s) 5.4 5.9 9.6 9.0

Approach LOS A A A A

Intersection Summary

HCM Average Control Delay 6.0 HCM Level of Service A

HCM Volume to Capacity ratio 0.44

Actuated Cycle Length (s) 30.4 Sum of lost time (s) 8.0

Intersection Capacity Utilization 37.2% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

7: NW 190th St & N Richmond Beach Rd 7/28/2016
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 0 66 545 7 0 466

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 72 592 8 0 507

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1289

pX, platoon unblocked 0.81 0.81 0.81

vC, conflicting volume 1104 597 601

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1010 383 388

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 87 100

cM capacity (veh/h) 215 536 946

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 72 600 507

Volume Left 0 0 0

Volume Right 72 8 0

cSH 536 1700 1700

Volume to Capacity 0.13 0.35 0.30

Queue Length 95th (ft) 11 0 0

Control Delay (s) 12.7 0.0 0.0

Lane LOS B

Approach Delay (s) 12.7 0.0 0.0

Approach LOS B

Intersection Summary

Average Delay 0.8

Intersection Capacity Utilization 39.9% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis
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David Evans and Associates, Inc. Page 6

Movement EBL EBT EBR EBR2 WBL2 WBL WBT WBR NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 72 326 23 1 29 53 433 206 6 85 176 19

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 12 12 12 11 11 10 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1711 1863 1541 1711 1711 1531 1711 1769

Flt Permitted 0.47 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (perm) 845 1863 1541 1711 1711 1531 1711 1769

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 78 354 25 1 32 58 471 224 7 92 191 21

RTOR Reduction (vph) 0 0 0 0 0 0 0 134 0 0 6 0

Lane Group Flow (vph) 78 354 26 0 0 90 471 90 0 99 206 0

Confl. Peds. (#/hr) 2 2 3

Confl. Bikes (#/hr) 1 1

Bus Blockages (#/hr) 0 0 0 0 0 0 4 0 0 0 0 0

Turn Type Perm Perm Prot Prot Perm Split Split

Protected Phases 2 1 1 6 4 4 4

Permitted Phases 2 2 6

Actuated Green, G (s) 21.3 21.3 21.3 5.9 32.2 32.2 14.0 14.0

Effective Green, g (s) 21.3 21.3 21.3 5.9 32.2 32.2 14.0 14.0

Actuated g/C Ratio 0.27 0.27 0.27 0.07 0.40 0.40 0.18 0.18

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.5 2.5 2.0 2.0 2.0 2.5 2.5

Lane Grp Cap (vph) 225 496 410 126 689 616 299 310

v/s Ratio Prot 0.19 0.05 c0.28 0.06 c0.12

v/s Ratio Perm 0.09 0.02 0.06

v/c Ratio 0.35 0.71 0.06 0.71 0.68 0.15 0.33 0.67

Uniform Delay, d1 23.7 26.6 21.9 36.2 19.7 15.2 28.9 30.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 4.2 8.5 0.3 14.7 5.4 0.5 0.5 4.8

Delay (s) 27.9 35.1 22.2 51.0 25.1 15.7 29.4 35.6

Level of Service C D C D C B C D

Approach Delay (s) 33.1 25.4 33.6

Approach LOS C C C

Intersection Summary

HCM Average Control Delay 31.0 HCM Level of Service C

HCM Volume to Capacity ratio 0.67

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 69.3% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
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Movement SBL SBT SBR SBR2 NEL2 NEL NER NER2

Lane Configurations

Volume (vph) 98 72 19 31 2 25 21 9

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 0.97

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 0.94 0.93

Flt Protected 0.95 1.00 0.98

Satd. Flow (prot) 1711 1657 1630

Flt Permitted 0.95 1.00 0.98

Satd. Flow (perm) 1711 1657 1630

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 107 78 21 34 2 27 23 10

RTOR Reduction (vph) 0 15 0 0 0 0 0 0

Lane Group Flow (vph) 107 118 0 0 0 62 0 0

Confl. Peds. (#/hr) 3 3 2

Confl. Bikes (#/hr) 1 1

Bus Blockages (#/hr) 0 2 0 0 0 0 0 0

Turn Type Split Split

Protected Phases 7 7 3 3

Permitted Phases

Actuated Green, G (s) 9.5 9.5 4.3

Effective Green, g (s) 9.5 9.5 4.3

Actuated g/C Ratio 0.12 0.12 0.05

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0

Lane Grp Cap (vph) 203 197 88

v/s Ratio Prot 0.06 c0.07 c0.04

v/s Ratio Perm

v/c Ratio 0.53 0.60 0.70

Uniform Delay, d1 33.1 33.4 37.2

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 1.1 3.2 18.8

Delay (s) 34.3 36.7 56.0

Level of Service C D E

Approach Delay (s) 35.6 56.0

Approach LOS D E

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 56 449 23 31 757 151 12 37 26 63 30 48

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 11 11 10 10 11 10 10 10

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.98

Flpb, ped/bikes 1.00 1.00 0.99 1.00 0.99 1.00 0.99 1.00

Frt 1.00 0.99 1.00 0.98 1.00 0.94 1.00 0.91

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1711 1756 1699 1721 1631 1614 1642 1544

Flt Permitted 0.19 1.00 0.45 1.00 0.70 1.00 0.71 1.00

Satd. Flow (perm) 341 1756 804 1721 1205 1614 1232 1544

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 61 488 25 34 823 164 13 40 28 68 33 52

RTOR Reduction (vph) 0 2 0 0 8 0 0 24 0 0 0 0

Lane Group Flow (vph) 61 511 0 34 979 0 13 44 0 68 85 0

Confl. Peds. (#/hr) 2 7 7 2 7 3 3 7

Confl. Bikes (#/hr) 1 1 1

Bus Blockages (#/hr) 0 4 0 0 4 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 46.4 46.4 46.4 46.4 8.6 8.6 8.6 8.6

Effective Green, g (s) 46.4 46.4 46.4 46.4 8.6 8.6 8.6 8.6

Actuated g/C Ratio 0.71 0.71 0.71 0.71 0.13 0.13 0.13 0.13

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 243 1254 574 1229 159 214 163 204

v/s Ratio Prot 0.29 c0.57 0.03 0.06

v/s Ratio Perm 0.18 0.04 0.01 c0.06

v/c Ratio 0.25 0.41 0.06 0.80 0.08 0.20 0.42 0.42

Uniform Delay, d1 3.2 3.8 2.8 6.2 24.7 25.1 25.9 25.9

Progression Factor 1.00 1.00 0.91 1.39 1.00 1.00 1.00 1.00

Incremental Delay, d2 2.5 1.0 0.1 4.1 0.2 0.5 1.7 1.4

Delay (s) 5.7 4.7 2.7 12.7 25.0 25.6 27.6 27.3

Level of Service A A A B C C C C

Approach Delay (s) 4.8 12.4 25.5 27.4

Approach LOS A B C C

Intersection Summary

HCM Average Control Delay 11.9 HCM Level of Service B

HCM Volume to Capacity ratio 0.74

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 68.2% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 396 142 97 646 308 91

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 11 11 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frpb, ped/bikes 0.99 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.96 1.00 1.00 0.97

Flt Protected 1.00 0.95 1.00 0.96

Satd. Flow (prot) 1723 1770 1801 1729

Flt Permitted 1.00 0.95 1.00 0.96

Satd. Flow (perm) 1723 1770 1801 1729

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 430 154 105 702 335 99

RTOR Reduction (vph) 9 0 0 0 9 0

Lane Group Flow (vph) 575 0 105 702 425 0

Confl. Peds. (#/hr) 2 2

Confl. Bikes (#/hr) 2 2

Turn Type Prot

Protected Phases 2 1 6 4

Permitted Phases

Actuated Green, G (s) 68.1 11.2 84.3 35.7

Effective Green, g (s) 68.1 11.2 84.3 35.7

Actuated g/C Ratio 0.52 0.09 0.65 0.27

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 903 152 1168 475

v/s Ratio Prot c0.33 0.06 c0.39 c0.25

v/s Ratio Perm

v/c Ratio 0.64 0.69 0.60 0.90

Uniform Delay, d1 22.1 57.7 13.2 45.4

Progression Factor 1.07 1.00 1.00 1.00

Incremental Delay, d2 3.3 10.4 2.3 18.6

Delay (s) 26.8 68.1 15.5 64.0

Level of Service C E B E

Approach Delay (s) 26.8 22.3 64.0

Approach LOS C C E

Intersection Summary

HCM Average Control Delay 33.7 HCM Level of Service C

HCM Volume to Capacity ratio 0.73

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 70.0% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 37 0 20 47 0 0 0 25 7 3 1

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 40 0 22 51 0 0 0 27 8 3 1

Pedestrians 4 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 51 42 140 137 46 166 137 51

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 51 42 140 137 46 166 137 51

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 99 100 100 97 99 100 100

cM capacity (veh/h) 1555 1564 816 742 1018 765 742 1017

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total 40 22 51 27 12

Volume Left 0 22 0 0 8

Volume Right 0 0 0 27 1

cSH 1700 1564 1700 1018 776

Volume to Capacity 0.02 0.01 0.03 0.03 0.02

Queue Length 95th (ft) 0 1 0 2 1

Control Delay (s) 0.0 7.3 0.0 8.6 9.7

Lane LOS A A A

Approach Delay (s) 0.0 2.2 8.6 9.7

Approach LOS A A

Intersection Summary

Average Delay 3.4

Intersection Capacity Utilization 20.9% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

4: NW 196th St NW & 20th Ave NW 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 45 - 3-Lane RBR Synchro 7 -  Report

David Evans and Associates, Inc. Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 3 94 1 86 164 203 2 12 72 142 21 4

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.98 0.95 1.00

Flpb, ped/bikes 0.99 1.00 0.99 1.00 1.00 0.97

Frt 1.00 1.00 1.00 0.92 0.89 1.00

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.96

Satd. Flow (prot) 1755 1859 1753 1673 1572 1732

Flt Permitted 0.45 1.00 0.69 1.00 1.00 0.70

Satd. Flow (perm) 823 1859 1274 1673 1568 1268

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 3 102 1 93 178 221 2 13 78 154 23 4

RTOR Reduction (vph) 0 0 0 0 69 0 0 49 0 0 1 0

Lane Group Flow (vph) 3 103 0 93 330 0 0 44 0 0 180 0

Confl. Peds. (#/hr) 8 5 5 8 12 18 18 12

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 33.0 33.0 33.0 33.0 24.0 24.0

Effective Green, g (s) 33.0 33.0 33.0 33.0 24.0 24.0

Actuated g/C Ratio 0.51 0.51 0.51 0.51 0.37 0.37

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 418 944 647 849 579 468

v/s Ratio Prot 0.06 c0.20

v/s Ratio Perm 0.00 0.07 0.03 c0.14

v/c Ratio 0.01 0.11 0.14 0.39 0.08 0.38

Uniform Delay, d1 7.9 8.3 8.5 9.8 13.3 15.1

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.2 0.5 1.3 0.3 2.4

Delay (s) 7.9 8.6 9.0 11.2 13.6 17.4

Level of Service A A A B B B

Approach Delay (s) 8.6 10.7 13.6 17.4

Approach LOS A B B B

Intersection Summary

HCM Average Control Delay 12.2 HCM Level of Service B

HCM Volume to Capacity ratio 0.39

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 44.1% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

5: NW 195th St & 15th Ave NW 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 45 - 3-Lane RBR Synchro 7 -  Report

David Evans and Associates, Inc. Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 17 319 0 0 438 81 0 0 0 65 0 27

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.98 0.96

Flt Protected 0.95 1.00 1.00 0.97

Satd. Flow (prot) 1769 1863 1818 1728

Flt Permitted 0.42 1.00 1.00 0.97

Satd. Flow (perm) 774 1863 1818 1728

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 18 347 0 0 476 88 0 0 0 71 0 29

RTOR Reduction (vph) 0 0 0 0 11 0 0 0 0 0 25 0

Lane Group Flow (vph) 18 347 0 0 553 0 0 0 0 0 75 0

Confl. Peds. (#/hr) 1 1

Turn Type Perm Perm

Protected Phases 2 2 4

Permitted Phases 2 4

Actuated Green, G (s) 16.5 16.5 16.5 3.7

Effective Green, g (s) 16.5 16.5 16.5 3.7

Actuated g/C Ratio 0.59 0.59 0.59 0.13

Clearance Time (s) 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 453 1090 1064 227

v/s Ratio Prot 0.19 c0.30

v/s Ratio Perm 0.02 0.04

v/c Ratio 0.04 0.32 0.52 0.33

Uniform Delay, d1 2.5 3.0 3.5 11.1

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.2 0.4 0.9

Delay (s) 2.5 3.2 3.9 12.0

Level of Service A A A B

Approach Delay (s) 3.1 3.9 0.0 12.0

Approach LOS A A A B

Intersection Summary

HCM Average Control Delay 4.4 HCM Level of Service A

HCM Volume to Capacity ratio 0.49

Actuated Cycle Length (s) 28.2 Sum of lost time (s) 8.0

Intersection Capacity Utilization 39.9% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

6: N Richmond Beach Rd & 15th Drwy 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 45 - 3-Lane RBR Synchro 7 -  Report

David Evans and Associates, Inc. Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 2 347 34 24 481 5 46 1 29 4 0 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 1.00 0.95 0.97

Flt Protected 0.95 1.00 0.95 1.00 0.97 0.96

Satd. Flow (prot) 1761 1834 1767 1860 1709 1734

Flt Permitted 0.40 1.00 0.50 1.00 0.82 0.81

Satd. Flow (perm) 739 1834 936 1860 1443 1458

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 2 377 37 26 523 5 50 1 32 4 0 1

RTOR Reduction (vph) 0 7 0 0 0 0 0 25 0 0 1 0

Lane Group Flow (vph) 2 407 0 26 528 0 0 58 0 0 4 0

Confl. Peds. (#/hr) 12 3 3 12 5 5

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 15.1 15.1 15.1 15.1 7.0 7.0

Effective Green, g (s) 15.1 15.1 15.1 15.1 7.0 7.0

Actuated g/C Ratio 0.50 0.50 0.50 0.50 0.23 0.23

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 371 920 470 933 336 339

v/s Ratio Prot 0.22 c0.28

v/s Ratio Perm 0.00 0.03 c0.04 0.00

v/c Ratio 0.01 0.44 0.06 0.57 0.17 0.01

Uniform Delay, d1 3.7 4.8 3.8 5.2 9.2 8.9

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.3 0.0 0.8 0.2 0.0

Delay (s) 3.8 5.1 3.9 6.0 9.5 8.9

Level of Service A A A A A A

Approach Delay (s) 5.1 5.9 9.5 8.9

Approach LOS A A A A

Intersection Summary

HCM Average Control Delay 5.9 HCM Level of Service A

HCM Volume to Capacity ratio 0.44

Actuated Cycle Length (s) 30.1 Sum of lost time (s) 8.0

Intersection Capacity Utilization 37.2% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

7: NW 190th St & N Richmond Beach Rd 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 45 - 3-Lane RBR Synchro 7 -  Report

David Evans and Associates, Inc. Page 5

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 0 63 548 7 0 423

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 68 596 8 0 460

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1289

pX, platoon unblocked 0.80 0.80 0.80

vC, conflicting volume 1060 600 604

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 952 378 383

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 87 100

cM capacity (veh/h) 231 536 942

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 68 603 460

Volume Left 0 0 0

Volume Right 68 8 0

cSH 536 1700 1700

Volume to Capacity 0.13 0.35 0.27

Queue Length 95th (ft) 11 0 0

Control Delay (s) 12.7 0.0 0.0

Lane LOS B

Approach Delay (s) 12.7 0.0 0.0

Approach LOS B

Intersection Summary

Average Delay 0.8

Intersection Capacity Utilization 39.8% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

8: N Richmond Beach Rd & 8th Ave NW 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 45 - 3-Lane RBR Synchro 7 -  Report
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Movement EBL EBT EBR EBR2 WBL2 WBL WBT WBR NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 73 286 23 1 30 53 436 209 6 86 178 20

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 12 12 12 11 11 10 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.98

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1711 1863 1541 1711 1711 1531 1711 1768

Flt Permitted 0.46 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (perm) 830 1863 1541 1711 1711 1531 1711 1768

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 79 311 25 1 33 58 474 227 7 93 193 22

RTOR Reduction (vph) 0 0 0 0 0 0 0 137 0 0 6 0

Lane Group Flow (vph) 79 311 26 0 0 91 474 90 0 100 209 0

Confl. Peds. (#/hr) 2 2 3

Confl. Bikes (#/hr) 1 1

Bus Blockages (#/hr) 0 0 0 0 0 0 4 0 0 0 0 0

Turn Type Perm Perm Prot Prot Perm Split Split

Protected Phases 2 1 1 6 4 4 4

Permitted Phases 2 2 6

Actuated Green, G (s) 20.6 20.6 20.6 6.0 31.6 31.6 14.2 14.2

Effective Green, g (s) 20.6 20.6 20.6 6.0 31.6 31.6 14.2 14.2

Actuated g/C Ratio 0.26 0.26 0.26 0.08 0.40 0.40 0.18 0.18

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.5 2.5 2.0 2.0 2.0 2.5 2.5

Lane Grp Cap (vph) 214 480 397 128 676 605 304 314

v/s Ratio Prot 0.17 0.05 c0.28 0.06 c0.12

v/s Ratio Perm 0.10 0.02 0.06

v/c Ratio 0.37 0.65 0.07 0.71 0.70 0.15 0.33 0.67

Uniform Delay, d1 24.4 26.5 22.4 36.2 20.2 15.6 28.7 30.7

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 4.8 6.6 0.3 14.3 6.0 0.5 0.5 4.8

Delay (s) 29.2 33.1 22.7 50.5 26.2 16.1 29.2 35.4

Level of Service C C C D C B C D

Approach Delay (s) 31.7 26.1 33.5

Approach LOS C C C

Intersection Summary

HCM Average Control Delay 30.9 HCM Level of Service C

HCM Volume to Capacity ratio 0.68

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 69.7% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

8: N Richmond Beach Rd & 8th Ave NW 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 45 - 3-Lane RBR Synchro 7 -  Report

David Evans and Associates, Inc. Page 7

Movement SBL SBT SBR SBR2 NEL2 NEL NER NER2

Lane Configurations

Volume (vph) 100 73 20 32 2 26 22 9

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 0.97

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 0.94 0.93

Flt Protected 0.95 1.00 0.98

Satd. Flow (prot) 1711 1656 1633

Flt Permitted 0.95 1.00 0.98

Satd. Flow (perm) 1711 1656 1633

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 109 79 22 35 2 28 24 10

RTOR Reduction (vph) 0 15 0 0 0 0 0 0

Lane Group Flow (vph) 109 121 0 0 0 64 0 0

Confl. Peds. (#/hr) 3 3 2

Confl. Bikes (#/hr) 1 1

Bus Blockages (#/hr) 0 2 0 0 0 0 0 0

Turn Type Split Split

Protected Phases 7 7 3 3

Permitted Phases

Actuated Green, G (s) 9.7 9.7 4.5

Effective Green, g (s) 9.7 9.7 4.5

Actuated g/C Ratio 0.12 0.12 0.06

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0

Lane Grp Cap (vph) 207 201 92

v/s Ratio Prot 0.06 c0.07 c0.04

v/s Ratio Perm

v/c Ratio 0.53 0.60 0.70

Uniform Delay, d1 33.0 33.3 37.1

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 1.1 3.5 16.8

Delay (s) 34.1 36.8 53.9

Level of Service C D D

Approach Delay (s) 35.6 53.9

Approach LOS D D

Intersection Summary



HCM Signalized Intersection Capacity Analysis

9: N Richmond Beach Rd & 3rd Ave NW 7/28/2016
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 38 430 24 32 764 153 12 37 27 64 31 48

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 11 11 10 10 11 10 10 10

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.98

Flpb, ped/bikes 1.00 1.00 0.99 1.00 0.99 1.00 0.99 1.00

Frt 1.00 0.99 1.00 0.97 1.00 0.94 1.00 0.91

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1711 1755 1698 1720 1631 1611 1642 1546

Flt Permitted 0.18 1.00 0.46 1.00 0.70 1.00 0.71 1.00

Satd. Flow (perm) 333 1755 826 1720 1204 1611 1231 1546

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 41 467 26 35 830 166 13 40 29 70 34 52

RTOR Reduction (vph) 0 2 0 0 8 0 0 25 0 0 0 0

Lane Group Flow (vph) 41 491 0 35 988 0 13 44 0 70 86 0

Confl. Peds. (#/hr) 2 7 7 2 7 3 3 7

Confl. Bikes (#/hr) 1 1 1

Bus Blockages (#/hr) 0 4 0 0 4 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 46.4 46.4 46.4 46.4 8.6 8.6 8.6 8.6

Effective Green, g (s) 46.4 46.4 46.4 46.4 8.6 8.6 8.6 8.6

Actuated g/C Ratio 0.71 0.71 0.71 0.71 0.13 0.13 0.13 0.13

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 238 1253 590 1228 159 213 163 205

v/s Ratio Prot 0.28 c0.57 0.03 0.06

v/s Ratio Perm 0.12 0.04 0.01 c0.06

v/c Ratio 0.17 0.39 0.06 0.80 0.08 0.21 0.43 0.42

Uniform Delay, d1 3.0 3.7 2.8 6.3 24.7 25.2 25.9 25.9

Progression Factor 1.00 1.00 0.90 1.39 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.6 0.9 0.1 4.3 0.2 0.5 1.8 1.4

Delay (s) 4.6 4.6 2.7 13.0 25.0 25.6 27.8 27.3

Level of Service A A A B C C C C

Approach Delay (s) 4.6 12.7 25.5 27.5

Approach LOS A B C C

Intersection Summary

HCM Average Control Delay 12.1 HCM Level of Service B

HCM Volume to Capacity ratio 0.75

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 68.7% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 378 143 99 652 311 93

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 11 11 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frpb, ped/bikes 0.99 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.96 1.00 1.00 0.97

Flt Protected 1.00 0.95 1.00 0.96

Satd. Flow (prot) 1720 1770 1801 1729

Flt Permitted 1.00 0.95 1.00 0.96

Satd. Flow (perm) 1720 1770 1801 1729

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 411 155 108 709 338 101

RTOR Reduction (vph) 9 0 0 0 9 0

Lane Group Flow (vph) 557 0 108 709 430 0

Confl. Peds. (#/hr) 2 2

Confl. Bikes (#/hr) 2 2

Turn Type Prot

Protected Phases 2 1 6 4

Permitted Phases

Actuated Green, G (s) 67.4 11.4 83.8 36.2

Effective Green, g (s) 67.4 11.4 83.8 36.2

Actuated g/C Ratio 0.52 0.09 0.64 0.28

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 892 155 1161 481

v/s Ratio Prot 0.32 0.06 c0.39 c0.25

v/s Ratio Perm

v/c Ratio 0.62 0.70 0.61 0.89

Uniform Delay, d1 22.3 57.6 13.5 45.1

Progression Factor 1.07 1.00 1.00 1.00

Incremental Delay, d2 3.1 10.5 2.4 18.4

Delay (s) 26.9 68.1 15.9 63.4

Level of Service C E B E

Approach Delay (s) 26.9 22.8 63.4

Approach LOS C C E

Intersection Summary

HCM Average Control Delay 33.9 HCM Level of Service C

HCM Volume to Capacity ratio 0.70

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 69.5% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 85 0 20 57 0 0 0 25 7 3 1

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 92 0 22 62 0 0 0 27 8 3 1

Pedestrians 4 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 62 94 203 200 98 229 200 62

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 62 94 203 200 98 229 200 62

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 99 100 100 97 99 100 100

cM capacity (veh/h) 1541 1497 742 685 953 694 685 1003

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total 92 22 62 27 12

Volume Left 0 22 0 0 8

Volume Right 0 0 0 27 1

cSH 1700 1497 1700 953 712

Volume to Capacity 0.05 0.01 0.04 0.03 0.02

Queue Length 95th (ft) 0 1 0 2 1

Control Delay (s) 0.0 7.4 0.0 8.9 10.1

Lane LOS A A B

Approach Delay (s) 0.0 1.9 8.9 10.1

Approach LOS A B

Intersection Summary

Average Delay 2.4

Intersection Capacity Utilization 20.9% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 3 142 1 86 174 203 2 12 72 142 21 4

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.98 0.95 1.00

Flpb, ped/bikes 0.99 1.00 0.99 1.00 1.00 0.97

Frt 1.00 1.00 1.00 0.92 0.89 1.00

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.96

Satd. Flow (prot) 1755 1861 1754 1678 1572 1732

Flt Permitted 0.44 1.00 0.66 1.00 1.00 0.70

Satd. Flow (perm) 805 1861 1216 1678 1568 1268

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 3 154 1 93 189 221 2 13 78 154 23 4

RTOR Reduction (vph) 0 0 0 0 65 0 0 49 0 0 1 0

Lane Group Flow (vph) 3 155 0 93 345 0 0 44 0 0 180 0

Confl. Peds. (#/hr) 8 5 5 8 12 18 18 12

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 33.0 33.0 33.0 33.0 24.0 24.0

Effective Green, g (s) 33.0 33.0 33.0 33.0 24.0 24.0

Actuated g/C Ratio 0.51 0.51 0.51 0.51 0.37 0.37

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 409 945 617 852 579 468

v/s Ratio Prot 0.08 c0.21

v/s Ratio Perm 0.00 0.08 0.03 c0.14

v/c Ratio 0.01 0.16 0.15 0.40 0.08 0.38

Uniform Delay, d1 7.9 8.6 8.5 9.9 13.3 15.1

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.4 0.5 1.4 0.3 2.4

Delay (s) 7.9 9.0 9.0 11.3 13.6 17.4

Level of Service A A A B B B

Approach Delay (s) 8.9 10.9 13.6 17.4

Approach LOS A B B B

Intersection Summary

HCM Average Control Delay 12.1 HCM Level of Service B

HCM Volume to Capacity ratio 0.40

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 51.3% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 19 365 0 0 446 81 0 0 0 65 0 28

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.98 0.96

Flt Protected 0.95 1.00 1.00 0.97

Satd. Flow (prot) 1769 1863 1818 1727

Flt Permitted 0.41 1.00 1.00 0.97

Satd. Flow (perm) 764 1863 1818 1727

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 21 397 0 0 485 88 0 0 0 71 0 30

RTOR Reduction (vph) 0 0 0 0 10 0 0 0 0 0 26 0

Lane Group Flow (vph) 21 397 0 0 563 0 0 0 0 0 75 0

Confl. Peds. (#/hr) 1 1

Turn Type Perm Perm

Protected Phases 2 2 4

Permitted Phases 2 4

Actuated Green, G (s) 17.1 17.1 17.1 3.7

Effective Green, g (s) 17.1 17.1 17.1 3.7

Actuated g/C Ratio 0.59 0.59 0.59 0.13

Clearance Time (s) 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 454 1106 1079 222

v/s Ratio Prot 0.21 c0.31

v/s Ratio Perm 0.03 0.04

v/c Ratio 0.05 0.36 0.52 0.34

Uniform Delay, d1 2.4 3.0 3.4 11.4

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.2 0.5 0.9

Delay (s) 2.5 3.2 3.9 12.3

Level of Service A A A B

Approach Delay (s) 3.2 3.9 0.0 12.3

Approach LOS A A A B

Intersection Summary

HCM Average Control Delay 4.4 HCM Level of Service A

HCM Volume to Capacity ratio 0.49

Actuated Cycle Length (s) 28.8 Sum of lost time (s) 8.0

Intersection Capacity Utilization 40.4% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 2 393 36 24 489 5 48 1 29 4 0 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 1.00 0.95 0.97

Flt Protected 0.95 1.00 0.95 1.00 0.97 0.96

Satd. Flow (prot) 1761 1836 1767 1860 1711 1734

Flt Permitted 0.39 1.00 0.46 1.00 0.82 0.81

Satd. Flow (perm) 730 1836 848 1860 1439 1460

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 2 427 39 26 532 5 52 1 32 4 0 1

RTOR Reduction (vph) 0 6 0 0 0 0 0 25 0 0 1 0

Lane Group Flow (vph) 2 460 0 26 537 0 0 60 0 0 4 0

Confl. Peds. (#/hr) 12 3 3 12 5 5

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 16.0 16.0 16.0 16.0 7.1 7.1

Effective Green, g (s) 16.0 16.0 16.0 16.0 7.1 7.1

Actuated g/C Ratio 0.51 0.51 0.51 0.51 0.23 0.23

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 376 945 436 957 329 333

v/s Ratio Prot 0.25 c0.29

v/s Ratio Perm 0.00 0.03 c0.04 0.00

v/c Ratio 0.01 0.49 0.06 0.56 0.18 0.01

Uniform Delay, d1 3.7 4.9 3.8 5.2 9.7 9.3

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.4 0.1 0.8 0.3 0.0

Delay (s) 3.7 5.3 3.8 5.9 9.9 9.3

Level of Service A A A A A A

Approach Delay (s) 5.3 5.8 9.9 9.3

Approach LOS A A A A

Intersection Summary

HCM Average Control Delay 5.9 HCM Level of Service A

HCM Volume to Capacity ratio 0.44

Actuated Cycle Length (s) 31.1 Sum of lost time (s) 8.0

Intersection Capacity Utilization 37.6% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 0 67 552 7 0 471

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 73 600 8 0 512

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1289

pX, platoon unblocked 0.80 0.80 0.80

vC, conflicting volume 1117 605 609

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1021 381 386

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 86 100

cM capacity (veh/h) 209 533 937

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 73 608 512

Volume Left 0 0 0

Volume Right 73 8 0

cSH 533 1700 1700

Volume to Capacity 0.14 0.36 0.30

Queue Length 95th (ft) 12 0 0

Control Delay (s) 12.8 0.0 0.0

Lane LOS B

Approach Delay (s) 12.8 0.0 0.0

Approach LOS B

Intersection Summary

Average Delay 0.8

Intersection Capacity Utilization 40.3% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR EBR2 WBL2 WBL WBT WBR NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 73 331 24 1 30 53 440 209 6 86 178 20

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 12 12 12 11 11 10 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.98

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1711 1863 1541 1711 1711 1531 1711 1768

Flt Permitted 0.46 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (perm) 820 1863 1541 1711 1711 1531 1711 1768

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 79 360 26 1 33 58 478 227 7 93 193 22

RTOR Reduction (vph) 0 0 0 0 0 0 0 136 0 0 6 0

Lane Group Flow (vph) 79 360 27 0 0 91 478 91 0 100 209 0

Confl. Peds. (#/hr) 2 2 3

Confl. Bikes (#/hr) 1 1

Bus Blockages (#/hr) 0 0 0 0 0 0 4 0 0 0 0 0

Turn Type Perm Perm Prot Prot Perm Split Split

Protected Phases 2 1 1 6 4 4 4

Permitted Phases 2 2 6

Actuated Green, G (s) 21.0 21.0 21.0 5.9 31.9 31.9 14.2 14.2

Effective Green, g (s) 21.0 21.0 21.0 5.9 31.9 31.9 14.2 14.2

Actuated g/C Ratio 0.26 0.26 0.26 0.07 0.40 0.40 0.18 0.18

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.5 2.5 2.0 2.0 2.0 2.5 2.5

Lane Grp Cap (vph) 215 489 405 126 682 610 304 314

v/s Ratio Prot 0.19 0.05 c0.28 0.06 c0.12

v/s Ratio Perm 0.10 0.02 0.06

v/c Ratio 0.37 0.74 0.07 0.72 0.70 0.15 0.33 0.67

Uniform Delay, d1 24.1 27.0 22.1 36.2 20.1 15.4 28.7 30.7

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 4.8 9.5 0.3 15.8 5.9 0.5 0.5 4.8

Delay (s) 28.9 36.5 22.5 52.1 26.0 15.9 29.2 35.4

Level of Service C D C D C B C D

Approach Delay (s) 34.4 26.1 33.5

Approach LOS C C C

Intersection Summary

HCM Average Control Delay 31.9 HCM Level of Service C

HCM Volume to Capacity ratio 0.68

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 69.9% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBL SBT SBR SBR2 NEL2 NEL NER NER2

Lane Configurations

Volume (vph) 100 73 20 32 2 26 22 9

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 0.96

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 0.94 0.93

Flt Protected 0.95 1.00 0.98

Satd. Flow (prot) 1711 1656 1630

Flt Permitted 0.95 1.00 0.98

Satd. Flow (perm) 1711 1656 1630

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 109 79 22 35 2 28 24 10

RTOR Reduction (vph) 0 15 0 0 0 0 0 0

Lane Group Flow (vph) 109 121 0 0 0 64 0 0

Confl. Peds. (#/hr) 3 3 2

Confl. Bikes (#/hr) 1 1

Bus Blockages (#/hr) 0 2 0 0 0 0 0 0

Turn Type Split Split

Protected Phases 7 7 3 3

Permitted Phases

Actuated Green, G (s) 9.7 9.7 4.2

Effective Green, g (s) 9.7 9.7 4.2

Actuated g/C Ratio 0.12 0.12 0.05

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0

Lane Grp Cap (vph) 207 201 86

v/s Ratio Prot 0.06 c0.07 c0.04

v/s Ratio Perm

v/c Ratio 0.53 0.60 0.74

Uniform Delay, d1 33.0 33.3 37.4

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 1.1 3.5 25.9

Delay (s) 34.1 36.8 63.2

Level of Service C D E

Approach Delay (s) 35.6 63.2

Approach LOS D E

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 56 456 24 32 767 153 12 37 27 64 31 48

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 11 11 10 10 11 10 10 10

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.98

Flpb, ped/bikes 1.00 1.00 0.99 1.00 0.99 1.00 0.99 1.00

Frt 1.00 0.99 1.00 0.98 1.00 0.94 1.00 0.91

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1711 1756 1699 1721 1631 1611 1642 1546

Flt Permitted 0.18 1.00 0.44 1.00 0.70 1.00 0.71 1.00

Satd. Flow (perm) 329 1756 794 1721 1204 1611 1231 1546

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 61 496 26 35 834 166 13 40 29 70 34 52

RTOR Reduction (vph) 0 2 0 0 8 0 0 25 0 0 0 0

Lane Group Flow (vph) 61 520 0 35 992 0 13 44 0 70 86 0

Confl. Peds. (#/hr) 2 7 7 2 7 3 3 7

Confl. Bikes (#/hr) 1 1 1

Bus Blockages (#/hr) 0 4 0 0 4 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 46.4 46.4 46.4 46.4 8.6 8.6 8.6 8.6

Effective Green, g (s) 46.4 46.4 46.4 46.4 8.6 8.6 8.6 8.6

Actuated g/C Ratio 0.71 0.71 0.71 0.71 0.13 0.13 0.13 0.13

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 235 1254 567 1229 159 213 163 205

v/s Ratio Prot 0.30 c0.58 0.03 0.06

v/s Ratio Perm 0.19 0.04 0.01 c0.06

v/c Ratio 0.26 0.41 0.06 0.81 0.08 0.21 0.43 0.42

Uniform Delay, d1 3.3 3.8 2.8 6.3 24.7 25.2 25.9 25.9

Progression Factor 1.00 1.00 0.91 1.45 1.00 1.00 1.00 1.00

Incremental Delay, d2 2.7 1.0 0.2 4.3 0.2 0.5 1.8 1.4

Delay (s) 5.9 4.8 2.7 13.4 25.0 25.6 27.8 27.3

Level of Service A A A B C C C C

Approach Delay (s) 4.9 13.1 25.5 27.5

Approach LOS A B C C

Intersection Summary

HCM Average Control Delay 12.3 HCM Level of Service B

HCM Volume to Capacity ratio 0.75

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 68.9% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

10: N Richmond Beach Rd & Dayton Ave N 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 46 - 3-Lane RBR Synchro 7 -  Report

David Evans and Associates, Inc. Page 9

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 402 144 99 655 311 93

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 11 11 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frpb, ped/bikes 0.99 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.96 1.00 1.00 0.97

Flt Protected 1.00 0.95 1.00 0.96

Satd. Flow (prot) 1723 1770 1801 1729

Flt Permitted 1.00 0.95 1.00 0.96

Satd. Flow (perm) 1723 1770 1801 1729

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 437 157 108 712 338 101

RTOR Reduction (vph) 9 0 0 0 9 0

Lane Group Flow (vph) 585 0 108 712 430 0

Confl. Peds. (#/hr) 2 2

Confl. Bikes (#/hr) 2 2

Turn Type Prot

Protected Phases 2 1 6 4

Permitted Phases

Actuated Green, G (s) 67.6 11.4 84.0 36.0

Effective Green, g (s) 67.6 11.4 84.0 36.0

Actuated g/C Ratio 0.52 0.09 0.65 0.28

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 896 155 1164 479

v/s Ratio Prot c0.34 0.06 c0.40 c0.25

v/s Ratio Perm

v/c Ratio 0.65 0.70 0.61 0.90

Uniform Delay, d1 22.7 57.6 13.5 45.2

Progression Factor 1.05 1.00 1.00 1.00

Incremental Delay, d2 3.5 10.5 2.4 18.9

Delay (s) 27.3 68.1 15.9 64.1

Level of Service C E B E

Approach Delay (s) 27.3 22.7 64.1

Approach LOS C C E

Intersection Summary

HCM Average Control Delay 34.0 HCM Level of Service C

HCM Volume to Capacity ratio 0.74

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 70.9% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 37 0 20 48 0 0 0 25 7 3 1

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 40 0 22 52 0 0 0 27 8 3 1

Pedestrians 4 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 52 42 141 138 46 167 138 52

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 52 42 141 138 46 167 138 52

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 99 100 100 97 99 100 100

cM capacity (veh/h) 1554 1564 815 741 1018 764 741 1015

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total 40 22 52 27 12

Volume Left 0 22 0 0 8

Volume Right 0 0 0 27 1

cSH 1700 1564 1700 1018 775

Volume to Capacity 0.02 0.01 0.03 0.03 0.02

Queue Length 95th (ft) 0 1 0 2 1

Control Delay (s) 0.0 7.3 0.0 8.6 9.7

Lane LOS A A A

Approach Delay (s) 0.0 2.2 8.6 9.7

Approach LOS A A

Intersection Summary

Average Delay 3.3

Intersection Capacity Utilization 20.9% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 3 95 1 87 166 205 2 12 73 144 21 4

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.98 0.95 1.00

Flpb, ped/bikes 0.99 1.00 0.99 1.00 1.00 0.97

Frt 1.00 1.00 1.00 0.92 0.89 1.00

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.96

Satd. Flow (prot) 1755 1860 1753 1673 1572 1732

Flt Permitted 0.44 1.00 0.69 1.00 1.00 0.70

Satd. Flow (perm) 816 1860 1273 1673 1567 1264

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 3 103 1 95 180 223 2 13 79 157 23 4

RTOR Reduction (vph) 0 0 0 0 68 0 0 50 0 0 1 0

Lane Group Flow (vph) 3 104 0 95 335 0 0 44 0 0 183 0

Confl. Peds. (#/hr) 8 5 5 8 12 18 18 12

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 33.0 33.0 33.0 33.0 24.0 24.0

Effective Green, g (s) 33.0 33.0 33.0 33.0 24.0 24.0

Actuated g/C Ratio 0.51 0.51 0.51 0.51 0.37 0.37

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 414 944 646 849 579 467

v/s Ratio Prot 0.06 c0.20

v/s Ratio Perm 0.00 0.07 0.03 c0.14

v/c Ratio 0.01 0.11 0.15 0.39 0.08 0.39

Uniform Delay, d1 7.9 8.3 8.5 9.8 13.3 15.1

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.2 0.5 1.4 0.3 2.5

Delay (s) 7.9 8.6 9.0 11.2 13.6 17.6

Level of Service A A A B B B

Approach Delay (s) 8.6 10.8 13.6 17.6

Approach LOS A B B B

Intersection Summary

HCM Average Control Delay 12.2 HCM Level of Service B

HCM Volume to Capacity ratio 0.39

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 44.4% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

5: NW 195th St & 15th Ave NW 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 47 - 3-Lane RBR Synchro 7 -  Report

David Evans and Associates, Inc. Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 18 323 0 0 443 82 0 0 0 66 0 27

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.98 0.96

Flt Protected 0.95 1.00 1.00 0.97

Satd. Flow (prot) 1769 1863 1818 1729

Flt Permitted 0.41 1.00 1.00 0.97

Satd. Flow (perm) 765 1863 1818 1729

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 20 351 0 0 482 89 0 0 0 72 0 29

RTOR Reduction (vph) 0 0 0 0 11 0 0 0 0 0 25 0

Lane Group Flow (vph) 20 351 0 0 560 0 0 0 0 0 76 0

Confl. Peds. (#/hr) 1 1

Turn Type Perm Perm

Protected Phases 2 2 4

Permitted Phases 2 4

Actuated Green, G (s) 16.7 16.7 16.7 3.7

Effective Green, g (s) 16.7 16.7 16.7 3.7

Actuated g/C Ratio 0.59 0.59 0.59 0.13

Clearance Time (s) 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 450 1095 1069 225

v/s Ratio Prot 0.19 c0.31

v/s Ratio Perm 0.03 0.04

v/c Ratio 0.04 0.32 0.52 0.34

Uniform Delay, d1 2.5 3.0 3.5 11.2

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.2 0.5 0.9

Delay (s) 2.5 3.1 4.0 12.1

Level of Service A A A B

Approach Delay (s) 3.1 4.0 0.0 12.1

Approach LOS A A A B

Intersection Summary

HCM Average Control Delay 4.4 HCM Level of Service A

HCM Volume to Capacity ratio 0.49

Actuated Cycle Length (s) 28.4 Sum of lost time (s) 8.0

Intersection Capacity Utilization 40.3% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

6: N Richmond Beach Rd & 15th Drwy 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 47 - 3-Lane RBR Synchro 7 -  Report

David Evans and Associates, Inc. Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 2 352 34 24 487 5 47 1 29 4 0 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 1.00 0.95 0.97

Flt Protected 0.95 1.00 0.95 1.00 0.97 0.96

Satd. Flow (prot) 1761 1834 1767 1860 1710 1734

Flt Permitted 0.39 1.00 0.50 1.00 0.82 0.81

Satd. Flow (perm) 729 1834 924 1860 1443 1461

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 2 383 37 26 529 5 51 1 32 4 0 1

RTOR Reduction (vph) 0 6 0 0 0 0 0 25 0 0 1 0

Lane Group Flow (vph) 2 414 0 26 534 0 0 59 0 0 4 0

Confl. Peds. (#/hr) 12 3 3 12 5 5

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 15.3 15.3 15.3 15.3 7.1 7.1

Effective Green, g (s) 15.3 15.3 15.3 15.3 7.1 7.1

Actuated g/C Ratio 0.50 0.50 0.50 0.50 0.23 0.23

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 367 923 465 936 337 341

v/s Ratio Prot 0.23 c0.29

v/s Ratio Perm 0.00 0.03 c0.04 0.00

v/c Ratio 0.01 0.45 0.06 0.57 0.18 0.01

Uniform Delay, d1 3.8 4.8 3.9 5.3 9.3 9.0

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.3 0.1 0.8 0.3 0.0

Delay (s) 3.8 5.2 3.9 6.1 9.6 9.0

Level of Service A A A A A A

Approach Delay (s) 5.2 6.0 9.6 9.0

Approach LOS A A A A

Intersection Summary

HCM Average Control Delay 6.0 HCM Level of Service A

HCM Volume to Capacity ratio 0.45

Actuated Cycle Length (s) 30.4 Sum of lost time (s) 8.0

Intersection Capacity Utilization 37.5% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

7: NW 190th St & N Richmond Beach Rd 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 47 - 3-Lane RBR Synchro 7 -  Report

David Evans and Associates, Inc. Page 5

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 0 63 554 7 0 433

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 68 602 8 0 471

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1289

pX, platoon unblocked 0.80 0.80 0.80

vC, conflicting volume 1078 607 611

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 971 380 385

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 87 100

cM capacity (veh/h) 224 531 935

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 68 610 471

Volume Left 0 0 0

Volume Right 68 8 0

cSH 531 1700 1700

Volume to Capacity 0.13 0.36 0.28

Queue Length 95th (ft) 11 0 0

Control Delay (s) 12.8 0.0 0.0

Lane LOS B

Approach Delay (s) 12.8 0.0 0.0

Approach LOS B

Intersection Summary

Average Delay 0.8

Intersection Capacity Utilization 40.2% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

8: N Richmond Beach Rd & 8th Ave NW 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 47 - 3-Lane RBR Synchro 7 -  Report
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Movement EBL EBT EBR EBR2 WBL2 WBL WBT WBR NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 74 289 23 1 30 54 441 211 6 87 180 20

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 12 12 12 11 11 10 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.98

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1711 1863 1541 1711 1711 1531 1711 1769

Flt Permitted 0.45 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (perm) 819 1863 1541 1711 1711 1531 1711 1769

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 80 314 25 1 33 59 479 229 7 95 196 22

RTOR Reduction (vph) 0 0 0 0 0 0 0 139 0 0 6 0

Lane Group Flow (vph) 80 314 26 0 0 92 479 90 0 102 212 0

Confl. Peds. (#/hr) 2 2 3

Confl. Bikes (#/hr) 1 1

Bus Blockages (#/hr) 0 0 0 0 0 0 4 0 0 0 0 0

Turn Type Perm Perm Prot Prot Perm Split Split

Protected Phases 2 1 1 6 4 4 4

Permitted Phases 2 2 6

Actuated Green, G (s) 20.5 20.5 20.5 6.1 31.6 31.6 14.3 14.3

Effective Green, g (s) 20.5 20.5 20.5 6.1 31.6 31.6 14.3 14.3

Actuated g/C Ratio 0.26 0.26 0.26 0.08 0.40 0.40 0.18 0.18

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.5 2.5 2.0 2.0 2.0 2.5 2.5

Lane Grp Cap (vph) 210 477 395 130 676 605 306 316

v/s Ratio Prot 0.17 0.05 c0.28 0.06 c0.12

v/s Ratio Perm 0.10 0.02 0.06

v/c Ratio 0.38 0.66 0.07 0.71 0.71 0.15 0.33 0.67

Uniform Delay, d1 24.5 26.6 22.5 36.1 20.3 15.6 28.7 30.7

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 5.2 7.0 0.3 13.4 6.2 0.5 0.5 5.0

Delay (s) 29.7 33.6 22.8 49.5 26.5 16.1 29.2 35.7

Level of Service C C C D C B C D

Approach Delay (s) 32.2 26.2 33.6

Approach LOS C C C

Intersection Summary

HCM Average Control Delay 31.2 HCM Level of Service C

HCM Volume to Capacity ratio 0.68

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 70.1% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

8: N Richmond Beach Rd & 8th Ave NW 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 47 - 3-Lane RBR Synchro 7 -  Report

David Evans and Associates, Inc. Page 7

Movement SBL SBT SBR SBR2 NEL2 NEL NER NER2

Lane Configurations

Volume (vph) 101 74 20 32 2 26 22 9

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 0.97

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 0.94 0.93

Flt Protected 0.95 1.00 0.98

Satd. Flow (prot) 1711 1657 1632

Flt Permitted 0.95 1.00 0.98

Satd. Flow (perm) 1711 1657 1632

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 110 80 22 35 2 28 24 10

RTOR Reduction (vph) 0 15 0 0 0 0 0 0

Lane Group Flow (vph) 110 122 0 0 0 64 0 0

Confl. Peds. (#/hr) 3 3 2

Confl. Bikes (#/hr) 1 1

Bus Blockages (#/hr) 0 2 0 0 0 0 0 0

Turn Type Split Split

Protected Phases 7 7 3 3

Permitted Phases

Actuated Green, G (s) 9.7 9.7 4.4

Effective Green, g (s) 9.7 9.7 4.4

Actuated g/C Ratio 0.12 0.12 0.06

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0

Lane Grp Cap (vph) 207 201 90

v/s Ratio Prot 0.06 c0.07 c0.04

v/s Ratio Perm

v/c Ratio 0.53 0.61 0.71

Uniform Delay, d1 33.0 33.3 37.2

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 1.3 3.5 19.7

Delay (s) 34.3 36.9 56.8

Level of Service C D E

Approach Delay (s) 35.7 56.8

Approach LOS D E

Intersection Summary



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 37 434 24 32 773 155 12 37 27 64 31 49

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 11 11 10 10 11 10 10 10

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.98

Flpb, ped/bikes 1.00 1.00 0.99 1.00 0.99 1.00 0.99 1.00

Frt 1.00 0.99 1.00 0.97 1.00 0.94 1.00 0.91

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1711 1755 1699 1720 1631 1611 1642 1544

Flt Permitted 0.18 1.00 0.46 1.00 0.70 1.00 0.71 1.00

Satd. Flow (perm) 322 1755 821 1720 1203 1611 1231 1544

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 40 472 26 35 840 168 13 40 29 70 34 53

RTOR Reduction (vph) 0 2 0 0 8 0 0 25 0 0 0 0

Lane Group Flow (vph) 40 496 0 35 1000 0 13 44 0 70 87 0

Confl. Peds. (#/hr) 2 7 7 2 7 3 3 7

Confl. Bikes (#/hr) 1 1 1

Bus Blockages (#/hr) 0 4 0 0 4 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 46.4 46.4 46.4 46.4 8.6 8.6 8.6 8.6

Effective Green, g (s) 46.4 46.4 46.4 46.4 8.6 8.6 8.6 8.6

Actuated g/C Ratio 0.71 0.71 0.71 0.71 0.13 0.13 0.13 0.13

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 230 1253 586 1228 159 213 163 204

v/s Ratio Prot 0.28 c0.58 0.03 0.06

v/s Ratio Perm 0.12 0.04 0.01 c0.06

v/c Ratio 0.17 0.40 0.06 0.81 0.08 0.21 0.43 0.43

Uniform Delay, d1 3.0 3.7 2.8 6.4 24.7 25.2 25.9 25.9

Progression Factor 1.00 1.00 0.92 1.43 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.6 0.9 0.1 4.5 0.2 0.5 1.8 1.4

Delay (s) 4.7 4.6 2.7 13.6 25.0 25.6 27.8 27.4

Level of Service A A A B C C C C

Approach Delay (s) 4.6 13.3 25.5 27.5

Approach LOS A B C C

Intersection Summary

HCM Average Control Delay 12.5 HCM Level of Service B

HCM Volume to Capacity ratio 0.75

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 69.3% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

10: N Richmond Beach Rd & Dayton Ave N 7/28/2016
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 382 145 100 659 315 94

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 11 11 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frpb, ped/bikes 0.99 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.96 1.00 1.00 0.97

Flt Protected 1.00 0.95 1.00 0.96

Satd. Flow (prot) 1720 1770 1801 1729

Flt Permitted 1.00 0.95 1.00 0.96

Satd. Flow (perm) 1720 1770 1801 1729

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 415 158 109 716 342 102

RTOR Reduction (vph) 9 0 0 0 9 0

Lane Group Flow (vph) 564 0 109 716 435 0

Confl. Peds. (#/hr) 2 2

Confl. Bikes (#/hr) 2 2

Turn Type Prot

Protected Phases 2 1 6 4

Permitted Phases

Actuated Green, G (s) 66.9 11.5 83.4 36.6

Effective Green, g (s) 66.9 11.5 83.4 36.6

Actuated g/C Ratio 0.51 0.09 0.64 0.28

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 885 157 1155 487

v/s Ratio Prot 0.33 0.06 c0.40 c0.25

v/s Ratio Perm

v/c Ratio 0.64 0.69 0.62 0.89

Uniform Delay, d1 22.8 57.5 13.9 44.8

Progression Factor 1.07 1.00 1.00 1.00

Incremental Delay, d2 3.3 10.2 2.5 18.1

Delay (s) 27.8 67.8 16.4 63.0

Level of Service C E B E

Approach Delay (s) 27.8 23.2 63.0

Approach LOS C C E

Intersection Summary

HCM Average Control Delay 34.2 HCM Level of Service C

HCM Volume to Capacity ratio 0.70

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 70.2% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

3: NW 195th Pl & 24th Ave NW 7/28/2016
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 86 0 20 58 0 0 0 25 7 3 1

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 93 0 22 63 0 0 0 27 8 3 1

Pedestrians 4 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 63 95 205 202 99 231 202 63

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 63 95 205 202 99 231 202 63

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 99 100 100 97 99 100 100

cM capacity (veh/h) 1540 1496 739 683 951 692 683 1002

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total 93 22 63 27 12

Volume Left 0 22 0 0 8

Volume Right 0 0 0 27 1

cSH 1700 1496 1700 951 709

Volume to Capacity 0.05 0.01 0.04 0.03 0.02

Queue Length 95th (ft) 0 1 0 2 1

Control Delay (s) 0.0 7.4 0.0 8.9 10.2

Lane LOS A A B

Approach Delay (s) 0.0 1.9 8.9 10.2

Approach LOS A B

Intersection Summary

Average Delay 2.4

Intersection Capacity Utilization 20.9% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 3 143 1 87 176 205 2 12 73 144 21 4

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.98 0.95 1.00

Flpb, ped/bikes 0.99 1.00 0.99 1.00 1.00 0.97

Frt 1.00 1.00 1.00 0.92 0.89 1.00

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.96

Satd. Flow (prot) 1756 1861 1754 1678 1572 1732

Flt Permitted 0.43 1.00 0.66 1.00 1.00 0.70

Satd. Flow (perm) 799 1861 1215 1678 1567 1264

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 3 155 1 95 191 223 2 13 79 157 23 4

RTOR Reduction (vph) 0 0 0 0 64 0 0 50 0 0 1 0

Lane Group Flow (vph) 3 156 0 95 350 0 0 44 0 0 183 0

Confl. Peds. (#/hr) 8 5 5 8 12 18 18 12

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 33.0 33.0 33.0 33.0 24.0 24.0

Effective Green, g (s) 33.0 33.0 33.0 33.0 24.0 24.0

Actuated g/C Ratio 0.51 0.51 0.51 0.51 0.37 0.37

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 406 945 617 852 579 467

v/s Ratio Prot 0.08 c0.21

v/s Ratio Perm 0.00 0.08 0.03 c0.14

v/c Ratio 0.01 0.16 0.15 0.41 0.08 0.39

Uniform Delay, d1 7.9 8.6 8.5 9.9 13.3 15.1

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.4 0.5 1.5 0.3 2.5

Delay (s) 7.9 9.0 9.1 11.4 13.6 17.6

Level of Service A A A B B B

Approach Delay (s) 9.0 11.0 13.6 17.6

Approach LOS A B B B

Intersection Summary

HCM Average Control Delay 12.2 HCM Level of Service B

HCM Volume to Capacity ratio 0.40

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 51.6% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

5: NW 195th St & 15th Ave NW 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 48 - 3-Lane RBR Synchro 7 -  Report

David Evans and Associates, Inc. Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 20 369 0 0 452 82 0 0 0 66 0 28

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.98 0.96

Flt Protected 0.95 1.00 1.00 0.97

Satd. Flow (prot) 1769 1863 1818 1728

Flt Permitted 0.41 1.00 1.00 0.97

Satd. Flow (perm) 755 1863 1818 1728

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 22 401 0 0 491 89 0 0 0 72 0 30

RTOR Reduction (vph) 0 0 0 0 10 0 0 0 0 0 26 0

Lane Group Flow (vph) 22 401 0 0 570 0 0 0 0 0 76 0

Confl. Peds. (#/hr) 1 1

Turn Type Perm Perm

Protected Phases 2 2 4

Permitted Phases 2 4

Actuated Green, G (s) 17.3 17.3 17.3 3.7

Effective Green, g (s) 17.3 17.3 17.3 3.7

Actuated g/C Ratio 0.60 0.60 0.60 0.13

Clearance Time (s) 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 450 1111 1085 220

v/s Ratio Prot 0.22 c0.31

v/s Ratio Perm 0.03 0.04

v/c Ratio 0.05 0.36 0.53 0.34

Uniform Delay, d1 2.4 3.0 3.4 11.5

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.2 0.5 0.9

Delay (s) 2.5 3.2 3.9 12.5

Level of Service A A A B

Approach Delay (s) 3.2 3.9 0.0 12.5

Approach LOS A A A B

Intersection Summary

HCM Average Control Delay 4.4 HCM Level of Service A

HCM Volume to Capacity ratio 0.49

Actuated Cycle Length (s) 29.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 40.8% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

6: N Richmond Beach Rd & 15th Drwy 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 48 - 3-Lane RBR Synchro 7 -  Report

David Evans and Associates, Inc. Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 2 397 36 24 495 5 49 1 29 4 0 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 1.00 0.95 0.97

Flt Protected 0.95 1.00 0.95 1.00 0.97 0.96

Satd. Flow (prot) 1761 1836 1767 1860 1711 1734

Flt Permitted 0.39 1.00 0.45 1.00 0.81 0.81

Satd. Flow (perm) 721 1836 840 1860 1437 1459

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 2 432 39 26 538 5 53 1 32 4 0 1

RTOR Reduction (vph) 0 6 0 0 0 0 0 25 0 0 1 0

Lane Group Flow (vph) 2 465 0 26 543 0 0 61 0 0 4 0

Confl. Peds. (#/hr) 12 3 3 12 5 5

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 16.1 16.1 16.1 16.1 7.1 7.1

Effective Green, g (s) 16.1 16.1 16.1 16.1 7.1 7.1

Actuated g/C Ratio 0.52 0.52 0.52 0.52 0.23 0.23

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 372 947 433 960 327 332

v/s Ratio Prot 0.25 c0.29

v/s Ratio Perm 0.00 0.03 c0.04 0.00

v/c Ratio 0.01 0.49 0.06 0.57 0.19 0.01

Uniform Delay, d1 3.7 4.9 3.8 5.2 9.7 9.3

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.4 0.1 0.8 0.3 0.0

Delay (s) 3.7 5.3 3.8 5.9 10.0 9.4

Level of Service A A A A B A

Approach Delay (s) 5.3 5.8 10.0 9.4

Approach LOS A A B A

Intersection Summary

HCM Average Control Delay 5.9 HCM Level of Service A

HCM Volume to Capacity ratio 0.45

Actuated Cycle Length (s) 31.2 Sum of lost time (s) 8.0

Intersection Capacity Utilization 37.9% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

7: NW 190th St & N Richmond Beach Rd 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 48 - 3-Lane RBR Synchro 7 -  Report

David Evans and Associates, Inc. Page 5

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 0 67 558 7 0 478

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 73 607 8 0 520

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1289

pX, platoon unblocked 0.79 0.79 0.79

vC, conflicting volume 1131 611 615

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1036 382 387

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 86 100

cM capacity (veh/h) 204 528 931

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 73 614 520

Volume Left 0 0 0

Volume Right 73 8 0

cSH 528 1700 1700

Volume to Capacity 0.14 0.36 0.31

Queue Length 95th (ft) 12 0 0

Control Delay (s) 12.9 0.0 0.0

Lane LOS B

Approach Delay (s) 12.9 0.0 0.0

Approach LOS B

Intersection Summary

Average Delay 0.8

Intersection Capacity Utilization 40.6% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

8: N Richmond Beach Rd & 8th Ave NW 7/28/2016
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David Evans and Associates, Inc. Page 6

Movement EBL EBT EBR EBR2 WBL2 WBL WBT WBR NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 74 334 24 1 30 54 445 211 6 87 180 20

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 12 12 12 11 11 10 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.98

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1711 1863 1541 1711 1711 1531 1711 1769

Flt Permitted 0.44 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (perm) 799 1863 1541 1711 1711 1531 1711 1769

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 80 363 26 1 33 59 484 229 7 95 196 22

RTOR Reduction (vph) 0 0 0 0 0 0 0 138 0 0 6 0

Lane Group Flow (vph) 80 363 27 0 0 92 484 91 0 102 212 0

Confl. Peds. (#/hr) 2 2 3

Confl. Bikes (#/hr) 1 1

Bus Blockages (#/hr) 0 0 0 0 0 0 4 0 0 0 0 0

Turn Type Perm Perm Prot Prot Perm Split Split

Protected Phases 2 1 1 6 4 4 4

Permitted Phases 2 2 6

Actuated Green, G (s) 21.1 21.1 21.1 5.8 31.9 31.9 14.3 14.3

Effective Green, g (s) 21.1 21.1 21.1 5.8 31.9 31.9 14.3 14.3

Actuated g/C Ratio 0.26 0.26 0.26 0.07 0.40 0.40 0.18 0.18

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.5 2.5 2.0 2.0 2.0 2.5 2.5

Lane Grp Cap (vph) 211 491 406 124 682 610 306 316

v/s Ratio Prot 0.19 0.05 c0.28 0.06 c0.12

v/s Ratio Perm 0.10 0.02 0.06

v/c Ratio 0.38 0.74 0.07 0.74 0.71 0.15 0.33 0.67

Uniform Delay, d1 24.1 26.9 22.1 36.4 20.2 15.4 28.7 30.7

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 5.1 9.6 0.3 18.7 6.2 0.5 0.5 5.0

Delay (s) 29.2 36.5 22.4 55.1 26.3 15.9 29.2 35.7

Level of Service C D C E C B C D

Approach Delay (s) 34.5 26.6 33.6

Approach LOS C C C

Intersection Summary

HCM Average Control Delay 32.4 HCM Level of Service C

HCM Volume to Capacity ratio 0.69

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 70.3% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

8: N Richmond Beach Rd & 8th Ave NW 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 48 - 3-Lane RBR Synchro 7 -  Report
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Movement SBL SBT SBR SBR2 NEL2 NEL NER NER2

Lane Configurations

Volume (vph) 101 74 20 32 2 26 22 9

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 0.96

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 0.94 0.93

Flt Protected 0.95 1.00 0.98

Satd. Flow (prot) 1711 1657 1629

Flt Permitted 0.95 1.00 0.98

Satd. Flow (perm) 1711 1657 1629

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 110 80 22 35 2 28 24 10

RTOR Reduction (vph) 0 15 0 0 0 0 0 0

Lane Group Flow (vph) 110 122 0 0 0 64 0 0

Confl. Peds. (#/hr) 3 3 2

Confl. Bikes (#/hr) 1 1

Bus Blockages (#/hr) 0 2 0 0 0 0 0 0

Turn Type Split Split

Protected Phases 7 7 3 3

Permitted Phases

Actuated Green, G (s) 9.7 9.7 4.1

Effective Green, g (s) 9.7 9.7 4.1

Actuated g/C Ratio 0.12 0.12 0.05

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0

Lane Grp Cap (vph) 207 201 83

v/s Ratio Prot 0.06 c0.07 c0.04

v/s Ratio Perm

v/c Ratio 0.53 0.61 0.77

Uniform Delay, d1 33.0 33.3 37.5

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 1.3 3.5 32.3

Delay (s) 34.3 36.9 69.8

Level of Service C D E

Approach Delay (s) 35.7 69.8

Approach LOS D E

Intersection Summary



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 59 457 24 32 777 155 12 37 27 64 31 49

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 11 11 10 10 11 10 10 10

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.98

Flpb, ped/bikes 1.00 1.00 0.99 1.00 0.99 1.00 0.99 1.00

Frt 1.00 0.99 1.00 0.98 1.00 0.94 1.00 0.91

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1711 1756 1699 1721 1631 1611 1642 1544

Flt Permitted 0.18 1.00 0.44 1.00 0.70 1.00 0.71 1.00

Satd. Flow (perm) 317 1756 793 1721 1203 1611 1231 1544

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 64 497 26 35 845 168 13 40 29 70 34 53

RTOR Reduction (vph) 0 2 0 0 8 0 0 25 0 0 0 0

Lane Group Flow (vph) 64 521 0 35 1005 0 13 44 0 70 87 0

Confl. Peds. (#/hr) 2 7 7 2 7 3 3 7

Confl. Bikes (#/hr) 1 1 1

Bus Blockages (#/hr) 0 4 0 0 4 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 46.4 46.4 46.4 46.4 8.6 8.6 8.6 8.6

Effective Green, g (s) 46.4 46.4 46.4 46.4 8.6 8.6 8.6 8.6

Actuated g/C Ratio 0.71 0.71 0.71 0.71 0.13 0.13 0.13 0.13

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 226 1254 566 1229 159 213 163 204

v/s Ratio Prot 0.30 c0.58 0.03 0.06

v/s Ratio Perm 0.20 0.04 0.01 c0.06

v/c Ratio 0.28 0.42 0.06 0.82 0.08 0.21 0.43 0.43

Uniform Delay, d1 3.3 3.8 2.8 6.4 24.7 25.2 25.9 25.9

Progression Factor 1.00 1.00 0.89 1.44 1.00 1.00 1.00 1.00

Incremental Delay, d2 3.1 1.0 0.2 4.6 0.2 0.5 1.8 1.4

Delay (s) 6.5 4.8 2.6 13.7 25.0 25.6 27.8 27.4

Level of Service A A A B C C C C

Approach Delay (s) 5.0 13.4 25.5 27.5

Approach LOS A B C C

Intersection Summary

HCM Average Control Delay 12.5 HCM Level of Service B

HCM Volume to Capacity ratio 0.76

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 69.5% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 404 146 100 662 315 94

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 11 11 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frpb, ped/bikes 0.99 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.96 1.00 1.00 0.97

Flt Protected 1.00 0.95 1.00 0.96

Satd. Flow (prot) 1722 1770 1801 1729

Flt Permitted 1.00 0.95 1.00 0.96

Satd. Flow (perm) 1722 1770 1801 1729

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 439 159 109 720 342 102

RTOR Reduction (vph) 9 0 0 0 9 0

Lane Group Flow (vph) 589 0 109 720 435 0

Confl. Peds. (#/hr) 2 2

Confl. Bikes (#/hr) 2 2

Turn Type Prot

Protected Phases 2 1 6 4

Permitted Phases

Actuated Green, G (s) 67.2 11.5 83.7 36.3

Effective Green, g (s) 67.2 11.5 83.7 36.3

Actuated g/C Ratio 0.52 0.09 0.64 0.28

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 890 157 1160 483

v/s Ratio Prot c0.34 0.06 c0.40 c0.25

v/s Ratio Perm

v/c Ratio 0.66 0.69 0.62 0.90

Uniform Delay, d1 23.1 57.5 13.7 45.1

Progression Factor 1.04 1.00 1.00 1.00

Incremental Delay, d2 3.7 10.2 2.5 19.4

Delay (s) 27.7 67.8 16.2 64.5

Level of Service C E B E

Approach Delay (s) 27.7 23.0 64.5

Approach LOS C C E

Intersection Summary

HCM Average Control Delay 34.4 HCM Level of Service C

HCM Volume to Capacity ratio 0.75

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 71.4% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 37 0 20 48 0 0 0 25 7 3 1

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 40 0 22 52 0 0 0 27 8 3 1

Pedestrians 4 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 52 42 141 138 46 167 138 52

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 52 42 141 138 46 167 138 52

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 99 100 100 97 99 100 100

cM capacity (veh/h) 1554 1564 815 741 1018 764 741 1015

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total 40 22 52 27 12

Volume Left 0 22 0 0 8

Volume Right 0 0 0 27 1

cSH 1700 1564 1700 1018 775

Volume to Capacity 0.02 0.01 0.03 0.03 0.02

Queue Length 95th (ft) 0 1 0 2 1

Control Delay (s) 0.0 7.3 0.0 8.6 9.7

Lane LOS A A A

Approach Delay (s) 0.0 2.2 8.6 9.7

Approach LOS A A

Intersection Summary

Average Delay 3.3

Intersection Capacity Utilization 20.9% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 3 96 1 88 168 207 2 13 74 145 21 4

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.98 0.95 1.00

Flpb, ped/bikes 0.99 1.00 0.99 1.00 1.00 0.97

Frt 1.00 1.00 1.00 0.92 0.89 1.00

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.96

Satd. Flow (prot) 1755 1860 1753 1674 1574 1732

Flt Permitted 0.44 1.00 0.69 1.00 1.00 0.71

Satd. Flow (perm) 808 1860 1272 1674 1570 1284

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 3 104 1 96 183 225 2 14 80 158 23 4

RTOR Reduction (vph) 0 0 0 0 68 0 0 50 0 0 1 0

Lane Group Flow (vph) 3 105 0 96 340 0 0 46 0 0 184 0

Confl. Peds. (#/hr) 8 5 5 8 12 18 18 12

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 33.0 33.0 33.0 33.0 24.0 24.0

Effective Green, g (s) 33.0 33.0 33.0 33.0 24.0 24.0

Actuated g/C Ratio 0.51 0.51 0.51 0.51 0.37 0.37

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 410 944 646 850 580 474

v/s Ratio Prot 0.06 c0.20

v/s Ratio Perm 0.00 0.08 0.03 c0.14

v/c Ratio 0.01 0.11 0.15 0.40 0.08 0.39

Uniform Delay, d1 7.9 8.3 8.5 9.9 13.3 15.1

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.2 0.5 1.4 0.3 2.4

Delay (s) 7.9 8.6 9.0 11.3 13.6 17.5

Level of Service A A A B B B

Approach Delay (s) 8.6 10.9 13.6 17.5

Approach LOS A B B B

Intersection Summary

HCM Average Control Delay 12.2 HCM Level of Service B

HCM Volume to Capacity ratio 0.39

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 44.7% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

5: NW 195th St & 15th Ave NW 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 49 - 3-Lane RBR Synchro 7 -  Report

David Evans and Associates, Inc. Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 18 327 0 0 448 83 0 0 0 66 0 27

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.98 0.96

Flt Protected 0.95 1.00 1.00 0.97

Satd. Flow (prot) 1769 1863 1818 1729

Flt Permitted 0.41 1.00 1.00 0.97

Satd. Flow (perm) 758 1863 1818 1729

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 20 355 0 0 487 90 0 0 0 72 0 29

RTOR Reduction (vph) 0 0 0 0 11 0 0 0 0 0 25 0

Lane Group Flow (vph) 20 355 0 0 566 0 0 0 0 0 76 0

Confl. Peds. (#/hr) 1 1

Turn Type Perm Perm

Protected Phases 2 2 4

Permitted Phases 2 4

Actuated Green, G (s) 16.9 16.9 16.9 3.7

Effective Green, g (s) 16.9 16.9 16.9 3.7

Actuated g/C Ratio 0.59 0.59 0.59 0.13

Clearance Time (s) 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 448 1101 1074 224

v/s Ratio Prot 0.19 c0.31

v/s Ratio Perm 0.03 0.04

v/c Ratio 0.04 0.32 0.53 0.34

Uniform Delay, d1 2.5 3.0 3.5 11.3

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.2 0.5 0.9

Delay (s) 2.5 3.1 3.9 12.2

Level of Service A A A B

Approach Delay (s) 3.1 3.9 0.0 12.2

Approach LOS A A A B

Intersection Summary

HCM Average Control Delay 4.4 HCM Level of Service A

HCM Volume to Capacity ratio 0.49

Actuated Cycle Length (s) 28.6 Sum of lost time (s) 8.0

Intersection Capacity Utilization 40.6% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

6: N Richmond Beach Rd & 15th Drwy 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 49 - 3-Lane RBR Synchro 7 -  Report

David Evans and Associates, Inc. Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 2 356 35 24 493 5 47 1 29 4 0 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 1.00 0.95 0.97

Flt Protected 0.95 1.00 0.95 1.00 0.97 0.96

Satd. Flow (prot) 1761 1834 1767 1860 1710 1734

Flt Permitted 0.39 1.00 0.49 1.00 0.82 0.81

Satd. Flow (perm) 720 1834 916 1860 1442 1461

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 2 387 38 26 536 5 51 1 32 4 0 1

RTOR Reduction (vph) 0 7 0 0 0 0 0 25 0 0 1 0

Lane Group Flow (vph) 2 418 0 26 541 0 0 59 0 0 4 0

Confl. Peds. (#/hr) 12 3 3 12 5 5

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 15.6 15.6 15.6 15.6 7.1 7.1

Effective Green, g (s) 15.6 15.6 15.6 15.6 7.1 7.1

Actuated g/C Ratio 0.51 0.51 0.51 0.51 0.23 0.23

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 366 932 465 945 333 338

v/s Ratio Prot 0.23 c0.29

v/s Ratio Perm 0.00 0.03 c0.04 0.00

v/c Ratio 0.01 0.45 0.06 0.57 0.18 0.01

Uniform Delay, d1 3.7 4.8 3.8 5.2 9.5 9.1

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.3 0.1 0.8 0.3 0.0

Delay (s) 3.7 5.2 3.9 6.1 9.7 9.1

Level of Service A A A A A A

Approach Delay (s) 5.1 6.0 9.7 9.1

Approach LOS A A A A

Intersection Summary

HCM Average Control Delay 6.0 HCM Level of Service A

HCM Volume to Capacity ratio 0.45

Actuated Cycle Length (s) 30.7 Sum of lost time (s) 8.0

Intersection Capacity Utilization 37.8% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

7: NW 190th St & N Richmond Beach Rd 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 49 - 3-Lane RBR Synchro 7 -  Report

David Evans and Associates, Inc. Page 5

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 0 64 561 7 0 437

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 70 610 8 0 475

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1289

pX, platoon unblocked 0.79 0.79 0.79

vC, conflicting volume 1090 615 618

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 981 380 385

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 87 100

cM capacity (veh/h) 219 527 927

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 70 617 475

Volume Left 0 0 0

Volume Right 70 8 0

cSH 527 1700 1700

Volume to Capacity 0.13 0.36 0.28

Queue Length 95th (ft) 11 0 0

Control Delay (s) 12.9 0.0 0.0

Lane LOS B

Approach Delay (s) 12.9 0.0 0.0

Approach LOS B

Intersection Summary

Average Delay 0.8

Intersection Capacity Utilization 40.6% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

8: N Richmond Beach Rd & 8th Ave NW 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 49 - 3-Lane RBR Synchro 7 -  Report

David Evans and Associates, Inc. Page 6

Movement EBL EBT EBR EBR2 WBL2 WBL WBT WBR NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 75 293 23 1 31 55 446 214 6 88 182 20

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 12 12 12 11 11 10 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.98

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1711 1863 1541 1711 1711 1531 1711 1769

Flt Permitted 0.44 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (perm) 798 1863 1541 1711 1711 1531 1711 1769

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 82 318 25 1 34 60 485 233 7 96 198 22

RTOR Reduction (vph) 0 0 0 0 0 0 0 142 0 0 6 0

Lane Group Flow (vph) 82 318 26 0 0 94 485 91 0 103 214 0

Confl. Peds. (#/hr) 2 2 3

Confl. Bikes (#/hr) 1 1

Bus Blockages (#/hr) 0 0 0 0 0 0 4 0 0 0 0 0

Turn Type Perm Perm Prot Prot Perm Split Split

Protected Phases 2 1 1 6 4 4 4

Permitted Phases 2 2 6

Actuated Green, G (s) 20.3 20.3 20.3 6.1 31.4 31.4 14.4 14.4

Effective Green, g (s) 20.3 20.3 20.3 6.1 31.4 31.4 14.4 14.4

Actuated g/C Ratio 0.25 0.25 0.25 0.08 0.39 0.39 0.18 0.18

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.5 2.5 2.0 2.0 2.0 2.5 2.5

Lane Grp Cap (vph) 202 473 391 130 672 601 308 318

v/s Ratio Prot 0.17 0.05 c0.28 0.06 c0.12

v/s Ratio Perm 0.10 0.02 0.06

v/c Ratio 0.41 0.67 0.07 0.72 0.72 0.15 0.33 0.67

Uniform Delay, d1 24.8 26.9 22.7 36.1 20.6 15.7 28.6 30.6

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 6.0 7.4 0.3 15.4 6.6 0.5 0.5 5.0

Delay (s) 30.8 34.3 23.0 51.6 27.2 16.2 29.1 35.6

Level of Service C C C D C B C D

Approach Delay (s) 32.9 26.9 33.6

Approach LOS C C C

Intersection Summary

HCM Average Control Delay 31.6 HCM Level of Service C

HCM Volume to Capacity ratio 0.69

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 70.5% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

8: N Richmond Beach Rd & 8th Ave NW 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 49 - 3-Lane RBR Synchro 7 -  Report

David Evans and Associates, Inc. Page 7

Movement SBL SBT SBR SBR2 NEL2 NEL NER NER2

Lane Configurations

Volume (vph) 102 75 20 33 2 26 22 9

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 0.97

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 0.94 0.93

Flt Protected 0.95 1.00 0.98

Satd. Flow (prot) 1711 1657 1632

Flt Permitted 0.95 1.00 0.98

Satd. Flow (perm) 1711 1657 1632

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 111 82 22 36 2 28 24 10

RTOR Reduction (vph) 0 15 0 0 0 0 0 0

Lane Group Flow (vph) 111 125 0 0 0 64 0 0

Confl. Peds. (#/hr) 3 3 2

Confl. Bikes (#/hr) 1 1

Bus Blockages (#/hr) 0 2 0 0 0 0 0 0

Turn Type Split Split

Protected Phases 7 7 3 3

Permitted Phases

Actuated Green, G (s) 9.8 9.8 4.4

Effective Green, g (s) 9.8 9.8 4.4

Actuated g/C Ratio 0.12 0.12 0.06

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0

Lane Grp Cap (vph) 210 203 90

v/s Ratio Prot 0.06 c0.08 c0.04

v/s Ratio Perm

v/c Ratio 0.53 0.62 0.71

Uniform Delay, d1 32.9 33.3 37.2

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 1.1 3.9 19.7

Delay (s) 34.0 37.2 56.8

Level of Service C D E

Approach Delay (s) 35.8 56.8

Approach LOS D E

Intersection Summary



HCM Signalized Intersection Capacity Analysis

9: N Richmond Beach Rd & 3rd Ave NW 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 49 - 3-Lane RBR Synchro 7 -  Report

David Evans and Associates, Inc. Page 8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 39 440 24 33 782 157 13 38 27 65 32 49

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 11 11 10 10 11 10 10 10

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.98

Flpb, ped/bikes 1.00 1.00 0.99 1.00 0.99 1.00 0.99 1.00

Frt 1.00 0.99 1.00 0.97 1.00 0.94 1.00 0.91

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1711 1755 1699 1720 1631 1613 1643 1547

Flt Permitted 0.17 1.00 0.45 1.00 0.70 1.00 0.71 1.00

Satd. Flow (perm) 308 1755 813 1720 1202 1613 1230 1547

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 42 478 26 36 850 171 14 41 29 71 35 53

RTOR Reduction (vph) 0 2 0 0 8 0 0 25 0 0 0 0

Lane Group Flow (vph) 42 502 0 36 1013 0 14 45 0 71 88 0

Confl. Peds. (#/hr) 2 7 7 2 7 3 3 7

Confl. Bikes (#/hr) 1 1 1

Bus Blockages (#/hr) 0 4 0 0 4 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 46.3 46.3 46.3 46.3 8.7 8.7 8.7 8.7

Effective Green, g (s) 46.3 46.3 46.3 46.3 8.7 8.7 8.7 8.7

Actuated g/C Ratio 0.71 0.71 0.71 0.71 0.13 0.13 0.13 0.13

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 219 1250 579 1225 161 216 165 207

v/s Ratio Prot 0.29 c0.59 0.03 0.06

v/s Ratio Perm 0.14 0.04 0.01 c0.06

v/c Ratio 0.19 0.40 0.06 0.83 0.09 0.21 0.43 0.43

Uniform Delay, d1 3.1 3.8 2.8 6.5 24.7 25.1 25.9 25.9

Progression Factor 1.00 1.00 0.93 1.47 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.9 1.0 0.1 4.8 0.2 0.5 1.8 1.4

Delay (s) 5.1 4.7 2.8 14.4 24.9 25.6 27.7 27.3

Level of Service A A A B C C C C

Approach Delay (s) 4.8 14.0 25.5 27.4

Approach LOS A B C C

Intersection Summary

HCM Average Control Delay 13.0 HCM Level of Service B

HCM Volume to Capacity ratio 0.76

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 70.0% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

10: N Richmond Beach Rd & Dayton Ave N 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 49 - 3-Lane RBR Synchro 7 -  Report

David Evans and Associates, Inc. Page 9

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 387 146 101 668 319 95

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 11 11 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frpb, ped/bikes 0.99 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.96 1.00 1.00 0.97

Flt Protected 1.00 0.95 1.00 0.96

Satd. Flow (prot) 1720 1770 1801 1729

Flt Permitted 1.00 0.95 1.00 0.96

Satd. Flow (perm) 1720 1770 1801 1729

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 421 159 110 726 347 103

RTOR Reduction (vph) 9 0 0 0 9 0

Lane Group Flow (vph) 571 0 110 726 441 0

Confl. Peds. (#/hr) 2 2

Confl. Bikes (#/hr) 2 2

Turn Type Prot

Protected Phases 2 1 6 4

Permitted Phases

Actuated Green, G (s) 66.6 11.6 83.2 36.8

Effective Green, g (s) 66.6 11.6 83.2 36.8

Actuated g/C Ratio 0.51 0.09 0.64 0.28

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 881 158 1153 489

v/s Ratio Prot 0.33 0.06 c0.40 c0.26

v/s Ratio Perm

v/c Ratio 0.65 0.70 0.63 0.90

Uniform Delay, d1 23.1 57.5 14.1 44.9

Progression Factor 1.05 1.00 1.00 1.00

Incremental Delay, d2 3.5 10.2 2.6 19.4

Delay (s) 27.7 67.7 16.7 64.3

Level of Service C E B E

Approach Delay (s) 27.7 23.4 64.3

Approach LOS C C E

Intersection Summary

HCM Average Control Delay 34.6 HCM Level of Service C

HCM Volume to Capacity ratio 0.71

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 70.9% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

3: NW 195th Pl & 24th Ave NW 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 50 - 3-Lane RBR Synchro 7 -  Report

David Evans and Associates, Inc. Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 86 0 20 58 0 0 0 25 7 3 1

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 93 0 22 63 0 0 0 27 8 3 1

Pedestrians 4 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 63 95 205 202 99 231 202 63

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 63 95 205 202 99 231 202 63

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 99 100 100 97 99 100 100

cM capacity (veh/h) 1540 1496 739 683 951 692 683 1002

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1

Volume Total 93 22 63 27 12

Volume Left 0 22 0 0 8

Volume Right 0 0 0 27 1

cSH 1700 1496 1700 951 709

Volume to Capacity 0.05 0.01 0.04 0.03 0.02

Queue Length 95th (ft) 0 1 0 2 1

Control Delay (s) 0.0 7.4 0.0 8.9 10.2

Lane LOS A A B

Approach Delay (s) 0.0 1.9 8.9 10.2

Approach LOS A B

Intersection Summary

Average Delay 2.4

Intersection Capacity Utilization 20.9% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

4: NW 196th St NW & 20th Ave NW 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 50 - 3-Lane RBR Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 3 144 1 88 178 207 2 13 74 145 21 4

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.98 0.95 1.00

Flpb, ped/bikes 0.99 1.00 0.99 1.00 1.00 0.97

Frt 1.00 1.00 1.00 0.92 0.89 1.00

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.96

Satd. Flow (prot) 1756 1861 1754 1678 1574 1732

Flt Permitted 0.43 1.00 0.66 1.00 1.00 0.71

Satd. Flow (perm) 792 1861 1213 1678 1570 1284

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 3 157 1 96 193 225 2 14 80 158 23 4

RTOR Reduction (vph) 0 0 0 0 64 0 0 50 0 0 1 0

Lane Group Flow (vph) 3 158 0 96 354 0 0 46 0 0 184 0

Confl. Peds. (#/hr) 8 5 5 8 12 18 18 12

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 33.0 33.0 33.0 33.0 24.0 24.0

Effective Green, g (s) 33.0 33.0 33.0 33.0 24.0 24.0

Actuated g/C Ratio 0.51 0.51 0.51 0.51 0.37 0.37

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 402 945 616 852 580 474

v/s Ratio Prot 0.08 c0.21

v/s Ratio Perm 0.00 0.08 0.03 c0.14

v/c Ratio 0.01 0.17 0.16 0.41 0.08 0.39

Uniform Delay, d1 7.9 8.6 8.6 10.0 13.3 15.1

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.4 0.5 1.5 0.3 2.4

Delay (s) 7.9 9.0 9.1 11.5 13.6 17.5

Level of Service A A A B B B

Approach Delay (s) 9.0 11.0 13.6 17.5

Approach LOS A B B B

Intersection Summary

HCM Average Control Delay 12.2 HCM Level of Service B

HCM Volume to Capacity ratio 0.40

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 51.9% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

5: NW 195th St & 15th Ave NW 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 50 - 3-Lane RBR Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 20 374 0 0 457 83 0 0 0 66 0 28

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.98 0.96

Flt Protected 0.95 1.00 1.00 0.97

Satd. Flow (prot) 1769 1863 1818 1728

Flt Permitted 0.40 1.00 1.00 0.97

Satd. Flow (perm) 744 1863 1818 1728

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 22 407 0 0 497 90 0 0 0 72 0 30

RTOR Reduction (vph) 0 0 0 0 10 0 0 0 0 0 26 0

Lane Group Flow (vph) 22 407 0 0 577 0 0 0 0 0 76 0

Confl. Peds. (#/hr) 1 1

Turn Type Perm Perm

Protected Phases 2 2 4

Permitted Phases 2 4

Actuated Green, G (s) 17.4 17.4 17.4 3.8

Effective Green, g (s) 17.4 17.4 17.4 3.8

Actuated g/C Ratio 0.60 0.60 0.60 0.13

Clearance Time (s) 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 443 1110 1083 225

v/s Ratio Prot 0.22 c0.32

v/s Ratio Perm 0.03 0.04

v/c Ratio 0.05 0.37 0.53 0.34

Uniform Delay, d1 2.5 3.1 3.5 11.6

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.2 0.5 0.9

Delay (s) 2.5 3.3 4.0 12.4

Level of Service A A A B

Approach Delay (s) 3.2 4.0 0.0 12.4

Approach LOS A A A B

Intersection Summary

HCM Average Control Delay 4.5 HCM Level of Service A

HCM Volume to Capacity ratio 0.50

Actuated Cycle Length (s) 29.2 Sum of lost time (s) 8.0

Intersection Capacity Utilization 41.1% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 2 401 36 24 501 5 49 1 29 4 0 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 1.00 0.95 0.97

Flt Protected 0.95 1.00 0.95 1.00 0.97 0.96

Satd. Flow (prot) 1761 1836 1767 1860 1711 1734

Flt Permitted 0.38 1.00 0.45 1.00 0.82 0.81

Satd. Flow (perm) 710 1836 833 1860 1438 1462

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 2 436 39 26 545 5 53 1 32 4 0 1

RTOR Reduction (vph) 0 6 0 0 0 0 0 25 0 0 1 0

Lane Group Flow (vph) 2 469 0 26 550 0 0 61 0 0 4 0

Confl. Peds. (#/hr) 12 3 3 12 5 5

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 16.4 16.4 16.4 16.4 7.2 7.2

Effective Green, g (s) 16.4 16.4 16.4 16.4 7.2 7.2

Actuated g/C Ratio 0.52 0.52 0.52 0.52 0.23 0.23

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 368 953 432 965 328 333

v/s Ratio Prot 0.26 c0.30

v/s Ratio Perm 0.00 0.03 c0.04 0.00

v/c Ratio 0.01 0.49 0.06 0.57 0.19 0.01

Uniform Delay, d1 3.7 4.9 3.8 5.2 9.8 9.4

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.4 0.1 0.8 0.3 0.0

Delay (s) 3.7 5.3 3.8 6.0 10.1 9.5

Level of Service A A A A B A

Approach Delay (s) 5.3 5.9 10.1 9.5

Approach LOS A A B A

Intersection Summary

HCM Average Control Delay 6.0 HCM Level of Service A

HCM Volume to Capacity ratio 0.45

Actuated Cycle Length (s) 31.6 Sum of lost time (s) 8.0

Intersection Capacity Utilization 38.2% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 0 68 565 7 0 482

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 74 614 8 0 524

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1289

pX, platoon unblocked 0.79 0.79 0.79

vC, conflicting volume 1143 619 623

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1047 383 387

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 86 100

cM capacity (veh/h) 199 524 923

Direction, Lane # WB 1 NB 1 SB 1

Volume Total 74 622 524

Volume Left 0 0 0

Volume Right 74 8 0

cSH 524 1700 1700

Volume to Capacity 0.14 0.37 0.31

Queue Length 95th (ft) 12 0 0

Control Delay (s) 13.0 0.0 0.0

Lane LOS B

Approach Delay (s) 13.0 0.0 0.0

Approach LOS B

Intersection Summary

Average Delay 0.8

Intersection Capacity Utilization 41.0% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

8: N Richmond Beach Rd & 8th Ave NW 7/28/2016

Point Wells 5:00 pm 3/19/2014 Alt 50 - 3-Lane RBR Synchro 7 -  Report

David Evans and Associates, Inc. Page 6

Movement EBL EBT EBR EBR2 WBL2 WBL WBT WBR NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 73 337 23 1 31 55 450 214 6 88 182 20

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 12 12 12 11 11 10 11 11 11 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.98

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1711 1863 1541 1711 1711 1531 1711 1769

Flt Permitted 0.43 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (perm) 781 1863 1541 1711 1711 1531 1711 1769

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 79 366 25 1 34 60 489 233 7 96 198 22

RTOR Reduction (vph) 0 0 0 0 0 0 0 141 0 0 6 0

Lane Group Flow (vph) 79 366 26 0 0 94 489 92 0 103 214 0

Confl. Peds. (#/hr) 2 2 3

Confl. Bikes (#/hr) 1 1

Bus Blockages (#/hr) 0 0 0 0 0 0 4 0 0 0 0 0

Turn Type Perm Perm Prot Prot Perm Split Split

Protected Phases 2 1 1 6 4 4 4

Permitted Phases 2 2 6

Actuated Green, G (s) 20.9 20.9 20.9 5.8 31.7 31.7 14.4 14.4

Effective Green, g (s) 20.9 20.9 20.9 5.8 31.7 31.7 14.4 14.4

Actuated g/C Ratio 0.26 0.26 0.26 0.07 0.40 0.40 0.18 0.18

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.5 2.5 2.5 2.0 2.0 2.0 2.5 2.5

Lane Grp Cap (vph) 204 487 403 124 678 607 308 318

v/s Ratio Prot 0.20 0.05 c0.29 0.06 c0.12

v/s Ratio Perm 0.10 0.02 0.06

v/c Ratio 0.39 0.75 0.06 0.76 0.72 0.15 0.33 0.67

Uniform Delay, d1 24.3 27.2 22.2 36.4 20.4 15.5 28.6 30.6

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 5.5 10.2 0.3 20.6 6.5 0.5 0.5 5.0

Delay (s) 29.8 37.4 22.5 57.1 26.9 16.0 29.1 35.6

Level of Service C D C E C B C D

Approach Delay (s) 35.3 27.3 33.6

Approach LOS D C C

Intersection Summary

HCM Average Control Delay 32.8 HCM Level of Service C

HCM Volume to Capacity ratio 0.70

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 70.8% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBL SBT SBR SBR2 NEL2 NEL NER NER2

Lane Configurations

Volume (vph) 102 75 20 33 2 26 22 9

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 12 12 12 12

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 0.96

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 0.94 0.93

Flt Protected 0.95 1.00 0.98

Satd. Flow (prot) 1711 1657 1629

Flt Permitted 0.95 1.00 0.98

Satd. Flow (perm) 1711 1657 1629

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 111 82 22 36 2 28 24 10

RTOR Reduction (vph) 0 15 0 0 0 0 0 0

Lane Group Flow (vph) 111 125 0 0 0 64 0 0

Confl. Peds. (#/hr) 3 3 2

Confl. Bikes (#/hr) 1 1

Bus Blockages (#/hr) 0 2 0 0 0 0 0 0

Turn Type Split Split

Protected Phases 7 7 3 3

Permitted Phases

Actuated Green, G (s) 9.8 9.8 4.1

Effective Green, g (s) 9.8 9.8 4.1

Actuated g/C Ratio 0.12 0.12 0.05

Clearance Time (s) 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0

Lane Grp Cap (vph) 210 203 83

v/s Ratio Prot 0.06 c0.08 c0.04

v/s Ratio Perm

v/c Ratio 0.53 0.62 0.77

Uniform Delay, d1 32.9 33.3 37.5

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 1.1 3.9 32.3

Delay (s) 34.0 37.2 69.8

Level of Service C D E

Approach Delay (s) 35.8 69.8

Approach LOS D E

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 60 463 24 33 786 157 13 38 27 65 32 49

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 11 11 10 10 11 10 10 10

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.98

Flpb, ped/bikes 1.00 1.00 0.99 1.00 0.99 1.00 0.99 1.00

Frt 1.00 0.99 1.00 0.97 1.00 0.94 1.00 0.91

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1711 1756 1699 1720 1631 1613 1643 1547

Flt Permitted 0.17 1.00 0.44 1.00 0.70 1.00 0.71 1.00

Satd. Flow (perm) 304 1756 786 1720 1202 1613 1230 1547

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 65 503 26 36 854 171 14 41 29 71 35 53

RTOR Reduction (vph) 0 2 0 0 8 0 0 25 0 0 0 0

Lane Group Flow (vph) 65 527 0 36 1017 0 14 45 0 71 88 0

Confl. Peds. (#/hr) 2 7 7 2 7 3 3 7

Confl. Bikes (#/hr) 1 1 1

Bus Blockages (#/hr) 0 4 0 0 4 0 0 0 0 0 0 0

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 46.3 46.3 46.3 46.3 8.7 8.7 8.7 8.7

Effective Green, g (s) 46.3 46.3 46.3 46.3 8.7 8.7 8.7 8.7

Actuated g/C Ratio 0.71 0.71 0.71 0.71 0.13 0.13 0.13 0.13

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 217 1251 560 1225 161 216 165 207

v/s Ratio Prot 0.30 c0.59 0.03 0.06

v/s Ratio Perm 0.21 0.05 0.01 c0.06

v/c Ratio 0.30 0.42 0.06 0.83 0.09 0.21 0.43 0.43

Uniform Delay, d1 3.4 3.8 2.8 6.6 24.7 25.1 25.9 25.9

Progression Factor 1.00 1.00 0.86 1.37 1.00 1.00 1.00 1.00

Incremental Delay, d2 3.5 1.0 0.2 4.9 0.2 0.5 1.8 1.4

Delay (s) 6.9 4.9 2.6 13.9 24.9 25.6 27.7 27.3

Level of Service A A A B C C C C

Approach Delay (s) 5.1 13.5 25.5 27.4

Approach LOS A B C C

Intersection Summary

HCM Average Control Delay 12.6 HCM Level of Service B

HCM Volume to Capacity ratio 0.77

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 70.2% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 409 147 101 671 319 95

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 11 11 12 11 12 12

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frpb, ped/bikes 0.99 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.96 1.00 1.00 0.97

Flt Protected 1.00 0.95 1.00 0.96

Satd. Flow (prot) 1723 1770 1801 1729

Flt Permitted 1.00 0.95 1.00 0.96

Satd. Flow (perm) 1723 1770 1801 1729

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 445 160 110 729 347 103

RTOR Reduction (vph) 9 0 0 0 9 0

Lane Group Flow (vph) 596 0 110 729 441 0

Confl. Peds. (#/hr) 2 2

Confl. Bikes (#/hr) 2 2

Turn Type Prot

Protected Phases 2 1 6 4

Permitted Phases

Actuated Green, G (s) 66.7 11.6 83.3 36.7

Effective Green, g (s) 66.7 11.6 83.3 36.7

Actuated g/C Ratio 0.51 0.09 0.64 0.28

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 884 158 1154 488

v/s Ratio Prot c0.35 0.06 c0.40 c0.26

v/s Ratio Perm

v/c Ratio 0.67 0.70 0.63 0.90

Uniform Delay, d1 23.6 57.5 14.1 45.0

Progression Factor 1.04 1.00 1.00 1.00

Incremental Delay, d2 3.9 10.2 2.6 19.7

Delay (s) 28.3 67.7 16.7 64.6

Level of Service C E B E

Approach Delay (s) 28.3 23.4 64.6

Approach LOS C C E

Intersection Summary

HCM Average Control Delay 34.8 HCM Level of Service C

HCM Volume to Capacity ratio 0.76

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 72.1% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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