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Project Proposal

Snchomish County proposes to build a northerly extension of 14" Ave W with a new urban 2-lane
roadway that includes two 11-foot travel lanes, and two 5-foot bike lanes. Curb, gutter, and sidewalk will
be constructed to provide a continuous, accessible pedestrian route along 14" Ave W. A new roundabout
intersection is proposed to connect 14" Ave W with Locust Way. Stormwater facilities will be constructed
for detention and water quality treatment. This project will complete the northerly extension of this
corridor, which was identified as the preferred alternative in the 1985 Design Report for 14" Ave W.

Project Benefits
= Creating an extension to connect Locust Way to 220th Street SW
*  Adding sidewalks and bike lanes
= New stormwater detention and treatment facilities
= Improve traffic circulation, connectivity, flow and mability for vehicles, pedestrians and bikes

Project Cost

New Corridor with
Alternative 1: Alternative 2:
Two Way Stop Single Lane
intersection Roundabout*
Preliminary Engineering $ 1,969,000 $ 1,979,000
| Right-of-Way Acquisition $ 610,000 $ 630,000
Land Acg. For Mitigation™* $ 925000 $ 925,000
Construction (includes mitigation) $ 9,844,000 $ 9,897,000
Construction Engineering $ 1,477,000 $ 1,485,000
Total $14,825,000 $14,916,000

* Roundabout is the preferred alternative

Project Schedule

Environmental
Design (PS&E)
Right of Way |

Construction* |

*Based on construction funds being secured.

Required Permits

National Environmental Policy Act (NEPA), National Historic Preservation Act, US Army Corps of
Engineers section 404 Permit, Endangered Species Act - section 7, Essential Fish Habitat, NPDES
Permit, 401 Water Quality Certification, State Environmental Policy Act (SEPA), National Historic
Preservation Act - section 106 review, Critical Area Regulations, Land Disturbing Activity

Project Contacts

Sheela George, P.E., Project Manager
Matthew Feeley, P.E., Project Manager
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Executive Summary

Snohomish County Public Works proposes to extend the 14th Ave W roadway to the north to
intersect with Locust Way. The purpose of this project is to improve north-south traffic circulation
as identified in the original 14" Ave West - Final Design Report & Final Environmental Impact
Statement dated 9-12-1985. The preferred alternative identified in the 1985 report is the
recommended alignment for this 14" Ave W Extension project. The preferred alternative
consists of extending 14™ Ave W north from 220" St SW to Locust Way.

14" Ave W is classified as an urban minor arterial that intersects with Locust Way, which is
classified as an urban minor collector. Pedestrian facilities are present along 14" Ave W to the
south of the project as areas of widened shoulder and short segments of sidewalk that were
built by the neighborhood developments. The County proposes to build 14" Ave W with two 11-
foot lanes, two 5-foot bike lanes, curb, gutter, and two 5-foot sidewalks. A new intersection will
be built where 14" Ave W joins into Locust Way. Traffic warrants based on Traffic Report done
in July 2016 (updated in August 2017) indicate that a roundabout or two-way stop control are
adequate intersection options through 2035, with the roundabout selected as the preferred
alternative. Please see Appendix D for traffic Warrants and Forecasts.

The proposed new roadway construction and stormwater facilities will require right-of-way
acquisition from some of the properties along the 14™ Ave W alignment and adjacent to Locust
Way. Approximately 10 parcels will be impacted for roadway improvements with potentially 3
more for wetland mitigation requirements. The table below summarizes the breakdown of the
estimated project costs for the preferred roundabout option.

This project has tentatively been programmed for construction in the draft 2019-2024

Transportation Improvement Program (TIP) as E.58. Project costs for the preferred alternative
are summarized in the table below.

Project Cost

Project Element Estimated Project Cost
Preliminary Engineering $ 1,979,000
| Right-of-Way Acquisition $ 630,000
Land Acq. For Mitigation” $ 925,000
Construction (includes mitigation) $ 9,897,000
Construction Engineering $ 1,485,000
Total $14,916,000

* Need for land acquisition depends on mitigation option chosen

Project Schedule

. Environmental .
Design (PS&E)
Right of Way |

Construction® |

*Based on construction funds being secured.

14" Ave W Extension to Locust Way - Design Report Addendum
UPI# 06-0025, RC 1497 Page 5
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Vicinity Map
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Local Improvements Map
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Project Area Photographs
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Figure 3. Aerial overview of project site.
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Aerial 1. Looking north.
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Aerial 2. Lookig south.

14" Ave W Extension to Locust Way - Design Report Addendum
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Aerial 1. Looking northeast.

14" Ave W Extension to Locust Way - Design Report Addendum
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Photo 2. 14™ Ave W (looking south) from 220" St SW intersection.

14" Ave W Extension to Locust Way - Design Report Addendum
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BO-foot existing ROW

Photo 5. Dedicated ROW north of 215" PI SW (looking north).
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Photo 6. Locust Way lookmg north toward the future intersection w:th 14" Ave W.

14™ Ave W Extension to Locust Way - Design Report Addendurn
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Photo 8. View of Seattle City Light transmission lines crossing Locust Way (looking  east)
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Introduction

The 14" Ave W extension was first identified in the Transportation Element of the 1995
Comprehensive Plan and reaffirmed by the 2015 update. ltis listed as a new proposed arterial
with an urban section necessary to improve neighborhood traffic circulation. This new arterial is
within the City of Bothell's Urban Growth Area (UGA), and abuts the border of the City of Brier's
UGA at the western edge of the new Locust Way intersection. Improvements consist of
constructing a new urban 2-lane roadway with bike lanes, and sidewalk to improve mobility of
pedestrians, bicyclists, and motorists through this 0.4 mile corridor, along with adding an
intersection at Locust Way.

@.\

NORTH ALTERNATIVES % PREFERRED L

SION) J ATIVE
A,B,C,& CE(CYPRESS EXTEN | ALTERN L

e weranic)
N
™)
/
7

]

Figure 4. Vicinity Map from the 14" Ave W Final Design Report (dated 9/12/1985) — showing
alternatives for north extension

AVE.

14T

This report is an addendum to the design report entitled “14™ Avenue West — Final Design
Report and Environmental Impact Statement” dated September 12, 1985. The 1985 Design
Report concluded the extension of 14" Ave W was necessary “in order to provide a safer, more
efficient, and higher capacity area road network.” This report outlines the proposed design and
basic criteria that will be used to design the 14" Ave W Extension Project. The proposed

14" Ave W Extension to Locust Way - Design Report Addendum
UPHE 06-0025, RC 1497 Page 16
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project alignment corresponds with ‘preferred alternative B’ in the 1985 Report (see Figure 4
above). 14™ Ave W is proposed to be extended using a two lane roadway section, starting at
the existing road stub near 220" St SW and heading north through the existing sections of right-
of-way (ROW), finally intersecting with Locust Way near the 21400 block vicinity. This northerly
connection of 14" Ave W will create a new north-south arterial corridor.

Existing Conditions

14" Ave W currently ends at a road stub near 220" St SW. The existing 14" Ave W roadway
between 228™ St SW and the stub consists of 2 lanes, with alternating sections of asphalt
walkway or concrete sidewalk. The pavement width through this section varies from 40 feet to
32 feet delineated into two 12 foot travel lanes and shoulders of varying width up to 10 feet.
The stub near 220" St SW has a pavement width of 38 feet (see Photos 1 & 2).

North of the stub, a swath of unopened 70 foot wide ROW extends approximately 830 feet
northward and is currently overgrown with trees (see Photo 3).

The segment of 13" PI W between 216" St SW and 215" Pl SW was built by 2 separate
developers. Pavement is built to a width of 21 feet (with no lane striping), including an attached
asphalt thickened edge and raised asphalt sidewalk (see Photo 4). This segment aligns with the
proposed road for 14™ Ave W Extension (see Figure 2, Local Improvements Map).

Locust Way, north of 215" Pl SW, consists of 2 lanes with an asphalt walkway on the east side
of the road. The pavement width is 31 feet delineated into two 11 foot ianes, 1 foot shoulder on
the west side, and 8 foot walkway on the east side (see Photos 6-8).

A portion of 14" Ave W extension was also permitted and constructed by a developer in the late

1980's through the wetland north of 220" St SW. See Appendix H for developer construction
plan and road section.

Proposed Design

The proposed design will construct 14" Ave W with the following cross-section:

Typical Section | Description .~

14" Ave W r | v
s 211" ' ]
Travel R . [ . o
Lanes o . T o I i 7
- 2-5 Bike J ol i — &
g . s - . E—— = < .
Lanes - | i 1 ' == = B | 1 s S T

D e e ———— e B R
14" Ave W Extension to Locust Way - Design Report Addendum
UPI# 06-0025, RC 1497 Page 17
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As noted above, the horizontal alignment for this project follows the preferred alternative in the
1985 Design Report. The roadway will be centered in the existing ROW and the alignment for
the entry/exit legs of the roundabout intersection will be finalized during project design. Bike
lanes and sidewalks will link into existing walkable shoulders on either end. Bike lanes will be
striped on both sides of 14" Ave W and transition to a 10 foot (8-ft min.) shared use path upon
entering/exiting the roundabout.

The road vertical alignment is currently designed to minimize the wall heights as the road
traverses through a large fill ravine area and steep cut required south of 216™ St SW (see plan-
profile in Appendix B). Retaining walls have to be constructed in these cutfill areas due to
critical area buffers and adjacent homes. Fill walls will have a maximum height of approximately
17 feet over the ravine area. Cut walls will have a maximum height of approximately 10 feet,
with the possibility of minimizing the wall height with some regrading and use of side slopes.
The vertical alignment may need further optimization based on pending geotechnical
recommendations.

A noise study will be performed as required after the horizontal and vertical alignments have
been finalized to determine if sound walls may be necessary (sound wall cost not included in the
project estimate).

Culvert crossings will need to be installed at 3 to 4 locations (see stream locations in Appendix
F). None of these crossings are identified as needing design for fish or wildlife passage.

The posted speed is currently 25 MPH along 14" Ave W. At the completion of this project, 14"
Ave W will be posted with a speed of 35 MPH to suit the functionality of this road as an urban
minor arterial.

Two intersection alternatives for 14" Ave W/Locust Way were evaluated for this project and are
discussed in more detail below in the Traffic Analysis section.

= Alternative 1 — Construct a two-way stop controlled intersection, with a southbound right
turn pocket. This alternative would include provisions to easily allow for a traffic signal
and accommodate a 4" leg for future improvements

= Alternative 2 — Construct a single lane roundabout, with accommodation for a 4th leg for
future improvements

Traffic Analysis

The 14™ Ave W corridor is designated as an urban minor arterial and Locust Way as a minor
collector. The existing average daily traffic (ADT) for Locust Way near 215" Pl SW is 4,100
vehicles and the 85™ percentile speed is 39.6 mph.

This project will provide a connection of 14™ Ave W to Locust Way, with 14™ Ave W being the
primary traffic corridor and Locust Way being the minor leg of the intersection. A traffic report
was completed in August 2017 that details the existing traffic patterns within the project area
and details the future traffic patterns and volumes anticipated to use the proposed 14™ Ave W
extension. See Appendix D for the Traffic report and figures showing distribution of traffic.

14" Ave W Extension to Locust Way - Design Report Addendum
UPI# 06-0025, RC 1497 Page 18
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Taking into consideration 2035 traffic forecasts from the Traffic Report for 14" Ave West
Extension, July 2016 (updated August 2017) included in Appendix D, warrant analyses were
also performed for this intersection. The alternative for a traffic signal was ruled out for
consideration because it only met 3 weak warrants. The alternatives for a two way stop
controlled intersection and roundabout were both accepted as good options from the warrant
analyses and are discussed below:

» Traffic Analysis for Alternative 1: Two-Way Stop Controlled —~ The two way stop
controlled intersection would be an interim improvement until stronger signal warrants
are met sometime beyond year 2035. Accommodations for a future signal (conduit and
junction boxes) would be installed to allow for this upgrade when warranted. This option
would require further realignment of Locust Way to the north beyond 213" Pl SW.
Traffic analysis showed this alternative would operate at an overall intersection LOS A
(combined 2.2 sec delay), and the eastbound leg would operate at LOS D with a 25.6
second delay. See Appendix D for warrant analysis.

» Traffic Analysis for Alternative 2: Single Lane Roundabout — Single lane roundabouts
(inscribed circle diameter = 140’) are designed to slow traffic upon entry to increase
safety, yet allow for optimum traffic flow. A roundabout at this location will require more
right-of-way acquisition than Alternative 1. The roundabout accommodates the existing
residential driveways on the south leg of Locust Way better as it would place their
access further away from the intersection and allow for easier entry onto Locust Way.
Traffic analysis showed this alternative would operate at an overall intersection LOS B
(combined 12.6 sec delay), and the northbound leg would operate at LOS C with a 16.4
second delay. See Appendix D for warrant analysis.

The advantage of a roundabout is that it provides better traffic management and traffic
control into the future without additional improvements.

Alternatives

Either of these intersections would potentially need to accommodate a 4" leg because of the
large vacant parcel that lies to the east of the intersection and transmission line easement (see
Appendix A, Figure 2). This project does not propose to construct any improvements for a 4"
leg and it will be left up to future development to construct these improvements if needed. See
exhibits below for each of these alternatives and the figures in Appendix A.

ALTERNATIVE 1:

o Construct an interim two-way stop controlled intersection, with a right turn pocket
for southbound traffic

o Provide provisions for a traffic signal to be added at a later date when stronger
warrants are met (after 2035)

e Accommodate a 4" leg to potentially be built by adjacent development

Advantages:

o Overall intersection operations would have lower delays (with the exception of the
eastbound leg) versus a roundabout.

o Realignment prioritizes the highest volume movements and encourages travel

14" Ave W Extension to Locust Way - Design Report Addendum
UPI# 06-0025, RC 1497 Page 19
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onto the new arterial segment.
o Requires less right-of-way.

o

Figure 5. Tw W Stop Controd Itersection

Disadvantages:

o Location of the intersection would be mostly fixed with most of the intersection
under the transmission line easement

o Bicycle lanes and pedestrian crossings are more exposed to conflict within the
intersection versus a roundabout

o Location of future signal poles under transmission lines may present an issue for
Seattle City Light easement concurrence approval

o Addition of a 4™ leg by a developer may be more difficult with proximity to
transmission tower and less flexibility in adjusting the intersection point.

o Requires significant realignment of Locust Way further to the north
o Eastbound leg of intersection would have a LOS D.

14" Ave W Extension to Locust Way - Design Report Addendum
UPI# 06-0025, RC 1497 Page 20
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ALTERNATIVE 2:

P o ..'I;r |
s R e e

Figure 6, Roudabout Intersection

Construct a single lane roundabout with a shared use path for bike lanes to
transition onto sidewalks through the roundabout

Accommodate a 4" leg to potentially be built by adjacent development

L

Advantages:

=]

Q

<

Provides better traffic management and traffic control

More flexible to better accommodate transmission line easement, drainage facility
location, ROW concerns, accommodation of a 4™ leg, stream crossings, etc.

Does not require significant realignment of Locust Way beyond what's needed to
match into the north leg.

Allows bikes to easily transition onto a 10 foot wide shared use path through the
intersection for safety.

Traffic calming.
Fewer traffic conflict points.
Reduced fuel consumption/emissions (less stopping/acceleration).

A
14" Ave W Extension to Locust Way - Design Report Addendum
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Disadvantages:
o Has slightly lower Level of Service (LOS) over two-way stop.

o No roundabouts currently exist in this local area; may need additional public
outreach to gain acceptance. However, other roundabouts are planned in the
vicinity of this arterial corridor.

o More ROW acquisition.

Intersection Alternative Summary:

# | Alternative | Advaniages | Disadvantages: .
* More realignment of Locust
s Lower delay Way to north

L Two-Way Stop s Less ROW impact * Needs future improvement

to maintain LOS

= Maintain acceptable LOS and
better flexibility for adding a future

Single Lane access to the east of the . .
Roundabout intersection I?';e%t:j:)?:sw%eater Gl
2 | (Inscribed Circle = Safer for vehicles/peds/bikes g y

Diameter = 110’-150") | = Better for driveway access
= Provides better traffic management
and traffic control

Recommended Alternative:

The roundabout intersection alternative 2 with the preferred alternate alignment from the 1985
report as shown on the Preliminary Plan & Profile in Appendix B is recommended for this new
extension. The roundabout provides better traffic management and traffic control at the
intersection for all users. The proposed alignment with the roundabout options provide a better
geometry to tie into existing Locust Way roadway alignment. Refer to the proposed plan and
profile in Appendix B for proposed horizontal and vertical alignments.

Alternative 2 was identified as the preferred alternative mainly because it would be a safer
intersection for all users and not require additional improvements in the future (ie. stop
control->signal) to keep it performing at an acceptable level. See Appendix B for plan and
profile exhibit for this alternative.

Other roundabouts are also planned in the vicinity of this arterial corridor to the north by
WSDOT (SR524/l.ocust Way & SR524/Larch Way) and to the south by Snohomish County
(Carter Rd & Lockwood Rd — see Figure 2, Local Improvements Map).

14" Ave W Extension to Locust Way - Design Report Addendum
UPI# 06-0025, RC 1497 Page 22
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Future Projects

The existing built portions of 14™ Ave W, between this project and 228" St SW, will need to be
restriped to match the proposed cross-section of the new road extension. These improvements
would be part of a separate project.

A Roundabout Feasibility Technical Report was prepared for the Lockwood/Carter Rd
intersection in August 2006 by the Transpo Group. The report concluded a single lane
roundabout was an appropriate intersection improvement that had some advantages over a
traffic signal with turn lanes. The roundabout project has been postponed until after the
northerly connection of 14™ Ave W has been made.

The proposed three-leg intersection of 14th Ave W/Locust Way can accommodate a potential
fourth leg for the vacant property located to the east of the intersection (see Local Improvement
Map - Figure 2). The fourth leg would need to be designed and built by a private developer, if
required as a condition of development. Access is available for this property from the stub off of
214" P| SW, although County EDDS section 3-01 B. 5 states that a second road connection
may be required because that stub already has 48 lots on a dead end and would exceed the
250 ADT threshold.

Design Criteria

The applicable roadway design standards for this project will include the following:

= Design Manuals:
¢ Snohomish County Engineering Design and Development Standards (2018)
o WSDOT Design Manual, July 2018 Edition
e«  AASHTO Greenbook, 2011 Edition
« Manual of Uniform Traffic Control Devices, 2009 Edition
e Public Right of Way Accessible Guidelines (PROWAG)
¢ Roundabouts: An Informational Guide, 2" Edition (2010), NCHRP Report
672

= Roadway Classification:
o 14" Ave W -
+ Urban Minor Arterial
* Locust Way -
= Urban Collector Arterial

= Posted Speed:

14 Ave W Locust Way
Existing {MPH) 25 35
Proposed (MPH) 35 35

= 85" Percentile for Locust Way: 40 mph (2016 traffic study)

14™ Ave W Extension to Locust Way - Design Report Addendum
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» Design Speed: 40 mph
» Arterial design speed is established during the design process. (EDDS 3-
06.A.1). The proposed design speed is 40 miles per hour.

= Design Vehicle:

L0

e AASHTO “WB-50" (intermediate semitrailer, 50' wheel base) or “S-BUS-40"
(school bus) for roadway turning movements.
e AASHTO “P” (vehicle)} for turning movements for adjacent property access.

Design Element S L

Y Criteria M TSES ST ST

_Design Reference

Number of Access Points

1 per residential parcel

Section 2-02A (EDDS 2018)

Access Point Types

Residential width = 10’- 30°

Sections 2-03A,8 (EDDS 2018)
Drawings 2-010 and 2-020

Access Point Location,
separation and Spacing

10" Separation between adjoining
residential parcels

Section 2-04B (EDDS 2018)

Horizontal Alignment of Access
points

90 degrees to adjacent road

Section 2-06 (EDDS 2108)

Vertical Alignment of Access
Points

15’ landing width, +/- 15% max
grade

Section 2-07 (EDDS 2018)
Drawing 2-070 for urban
residential to non-arterial

Right-of-Way Standard Width

80' for Minor Arterial

Section 3-03A (EDDS 2018)
Table 3-1/Drawing 3-0308

Vertical Alignment — Maximum
Grade

Arterial (minor or collector) @10%;
Residential/Sub-collector @ 12%;
Local Access 15%

Section 3-07A (EDDS 2018)
Table 3-5

Stopping Sight Distance (SSD)

S8D = 305'- 40 mph design speed

Section 3-08B,C (EDDS 2018)
Table 3-6, Table 3-7 used for
effect of grades

Intersection Sight Distance (I1SD)

ISD = 390" - 35 mph posted speed

Section 3-08D (EDDS 2018)
Table 3-8 ISD (<80 ADT)
Table 3-9 ISD (>80 ADT)
Drawing 3-140

Angle of Intersection

90 degrees +/- degrees for exiting
intersections

Section 3-09A (EDDS 2018)

Rockeries — Fences and
handrails

Required when wall height is 30"
or greater

Section 4-171 (EDDS 2018)

Intersections — Radius Returns

35" minimum radius return for any
road intersecting with arterial

Section 3-09, Table 3-10 (EDDS
2018)

Concrete Sidewalks — Width and
Cross

2% Maximurmn cross siope
5’ width for meandering sidewalks

Sections 4-05A,B (EDDS 2018)
WSDOT Standard Plan F Series

Concrete Sidewalks — Curb

4" minimum landing

Section 4-05D (EDDS 2018)

2H:1V or flatter for all cut slopes

Ramps 4" minimum width WSDOT Standard Plans F Series

Mailboxes Turnouts required serving cluster | Section 4-13B & D (EDDS 2018)
mailbox units on arterial roads Drawing 4-190

Side Slopes 3H:1V or flatter for fill slopes Sections 4-14 A (EDDS 2018)

Pedestrian (Safety) Railing

Required when the vertical drop-
off behind the sidewalk is 2.5 or
greater.

Section 4-16 (EDDS 2018}
WSDOT Design Manual (2018),
Chapter 1515

Clear Zone

10’ from the edge of traveled way

Section 4-15 (EDDS 2018)

14" Ave W Extension to Locust Way - Design Report Addendum
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Snohomish County M
Public Works — Engineering Services

Accessibility

This project will improve pedestrian accessibility through the added sidewalk facilities and
shared use paths. These facilities will connect to existing walkable shoulders at either end of
the project. All pedestrian elements will be designed to comply with current Americans with
Disabilities Act (ADA) standards. The pedestrian elements of this project that will involve ADA
compliance include the curb ramps and sidewalks/shared use paths. In addition to constructing
new pedestrian elements, existing pedestrian features will be evaluated for ADA compliance
and will be upgraded as necessary.

Environmental/Wetlands/Streams

Preliminary critical area reconnaissance identified that there are two non-fish bearing tributary
streams that cross under 14™ Ave W alignment and drain to Swamp Creek. The two culverts
that convey these streams will be analyzed to determine if they meet current engineering design
standards. One large Category lIl wetland with a 110 foot buffer has also been identified within
the project limits and will be impacted by the roadway extension. The majority of the proposed
road alignment through the wetland area was permitted and filled in by the Willow Grove
Development in the late 1980’s. See Appendix H for approved developer construction plan and
road section. The design will comply with the mitigation sequencing standards and will be
appropriately documented. The extent of impacts and required mitigation has not been
determined yet, although for estimate purposes three options were identified and summarized in
a table below: 1) property acquisition for wetland and buffer enhancement and 2) King County's
in-lieu fee program. 3) There is also the potential to use a mitigation bank that is currently
pending approval, preliminary costs are only available at this time. The Preliminary
Environmental Review Memo outlines these options in more detail in Appendix E. To minimize
the environmental impacts the road section was reduced by eliminating planters and
constructing walls.

The Environmental Services group wili develop a SEPA checklist for this project and issue a
SEPA determination in coordination with the design of this project. A noise analysis will need to
be completed prior to the SEPA checklist completion due to the construction of new roadway.

Mitigation Acquisition | Construction | Total Estimated Cost
Alternative Cost Cost
1 Enhancement $925,000*** | $1,200,000 $2,125,000*
in-Lieu Fee - $5,837,000 $5,837,000
Keller Farm Bank e $1,200,000" | $1,200,000"*

* Does not include cost for monitoring
**Bank is still pending approval status (~early 2018) and cost is estimated by bank manager
***Estimated by ROW group based on preliminary information from Environmental Services

14™ Ave W Extension to Locust Way - Design Report Addendum
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Snahomish County M
Public Warks - Engineering Services

Climate Change

Snohomish County is exploring how to predict and plan for future impacts of climate change.
Snohomish County Public Works Department has developed a preliminary tool to evaluate the
effects of climate change on County infrastructure projects. The tool has been applied for this
project and the County will be evaluating how to proceed with the data. The County's goal is to
strengthen the resiliency of infrastructure, to extend the life of transportation systems and
provide safe travel routes for Snohomish County citizens.

Permits

The permits required for this project are listed in the Preliminary Environmental Review Memo.
Potential permits include the following:

NEPA

National Historic Preservation Act

US Army Corps of Engineers section 404 Permit
Endangered Species Act — section 7
Essential Fish Habitat

NPDES Permit

401 Water Quality Certification

State Environmental Policy Act
Washington State Archaeological Laws
Critical Area Regulations

Land Disturbing Activity

Hydraulics/Drainage

A hydraulic/drainage report will be developed following the Snohomish County Engineering
Design and Development Standards (EDDS), the 2016 Edition of the Snohomish County
Drainage Manual, and Snohomish County Code (SCC). Stormwater detention and water quality
treatment will be designed according to the 2016 Snohomish County Drainage Manual.

This project corridor is located in WRIA 8 and is part of the Swamp Creek drainage basin, which
is tributary to the Sammamish River, Lake Washington, and then finally Puget Sound. Roadway
drainage along the corridor currently consists of a combination of ditches and enclosed storm
drain systems. Based on preliminary field investigations and a review of existing maps, three (3)
Threshold Discharge Areas (TDAs) have been identified. It has been determined that two (2)
TDAs will be required to satisfy both water quality treatment and fiow control requirements and
one (1) TDA will be required to satisfy just water quality treatment requirements. See Appendix
F for full size TDA map.

= TDA1-STA 11+32 — STA 21+86 (south)
= TDA2-STA 21+86 — STA 23+53 (middle)
= TDA 3-STA 23+53 - STA 35+00 (north)

14" Ave W Extension to Locust Way - Design Report Addendum
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Snohomish County
Public Works — Engineering Services

New Effective
Impervious Surface 47,610 8,514 70,919

{SF)*
Water Quality v v v
Flow Control v v

*Includes Replaced Impervious Surface.

The following water quality treatment and flow control BMPs were selected as the preferred
potential stormwater BMPs for this project:

= Bioretention Cells (grass lined)
= Bioplanters (Filterra® or Modular Wetland MWS Linear units)
= Detention Vault

The flow control and water quality treatment BMPs listed above will be designed and sized
using the continuous hydrologic simulation program, MGS Flood.

On this project for flow control, a stormwater detention vault is proposed for TDA 1 and TDA 3.
For water quality treatment, bioplanter type units will be proposed for water quality treatment for
all TDA’s, with the possibility of using bioretention cells in TDA 3.

During the project design, feasibility for full dispersion, permeable pavement, bioretention, and
dispersion will be assessed. A full drainage report will be completed during the design of this
project.

e —
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Snohomish County

s

Public Works — Engineering Services
Geotechnical

The Soil Survey of Snohomish County Area classifies the soils in the project area as:

Alderwood gravelly sandy loam, 15 to 30 percent slopes
Aiderwood-Urban land complex, 2 to 8 percent slopes
Alderwood-Urban land complex, 8 to 15 percent slopes
Everett very gravelly sandy loam, 0 to 8 percent slopes
Pits

A comprehensive geotechnical investigation and report will be completed by the Snohomish
County Public Works Geotechnical Group to provide site specific recommendations. See
Appendix G for USDA sail map.

Utilities
The following utilities have been identified within the project corridor:

= Snohomish County PUD (Electrical — Distribution/Service)

» Puget Sound Energy (Natural Gas)

= Alderwood Water and Wastewater District (Water Main/Service & Sewer Main/Service)
» King County Metro Sewer (Sewer Main)

= Seattle City Light (Electrical - Aerial Transmission Lines and Towers)

= Comcast Communications

*  Frontier/Verizon Communications

County staff will coordinate with Seattle City Light for the intersection improvements underneath
the transmission line easement. Utility as-built records will be obtained from each utility
company and coordination will be ongoing during the design phase of this project.

Right-of-Way

Road Name Classification Bike lanes Planter Strip | Sidewalk | ROW width
14" Ave W Minor Arterial v v v 80-ft
Locust Way | Collector Arterial v v 70-ft

EDDS standard drawing 3-0308 defines the right-of-way widths listed in the table above. This
project will impact approximately 10 parcels for the roadway improvements utilizing the
preferred roundabout alternative. Additional right-of-way may be required for storm water
facilities and mitigation for critical area (wetland/stream) impacts.

This project will develop a right of way plan after additional engineering is complete. The right
of way plan will require approval by the County Engineer and County Council. The right of way
group prepared a preliminary estimate of $630,000 based on a draft ROW plan.

14" Ave W Extension to Locust Way - Design Report Addendum
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Snohomish County M
Public Works — Engineering Services

Deviations

Deviations from the Snohomish County Public Works Engineering and Design Standards
(EDDS) will be documented and approved through the EDDS deviation process as they arise
during the project design. Anticipated deviations include using 11 foot lane widths instead of the
standard 12 foot lane width in the critical areas and buffers.

Public Involvement

Newsletters were sent out and public meetings were held during the preliminary design phase of
the project. A project website has been established and will be maintained with updated
information/documents throughout the life of the project.

Project website address:

https://snohomishcountywa.qov/3756/14th-Ave-West---Road-Extension

Preliminary Project Cost Estimate

Snohomish County Road and Developer Mitigation funds are currently programmed for PE and
ROW stages of the project. Construction funding is tentatively programmed in the draft 2019-
2024 TIP as E.58.

Project Element Estimated Project Cost
Preliminary Engineering $ 1,979,000
| Right-of-Way Acquisition $ 630,000
Land Acg. For Mitigation* $ 925,000
Construction ({includes mitigation) $ 9,897,000
Construction Engineering $ 1,485,000
Total $14,916,000

* Need for land acquisition depends on mitigation option chosen

e e e
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14th Ave W Extenslon to Locust Way (220th S5t SW-Locust Wy)

Urban two-lane with bicycle lane, planter, sidewalk, and SINGLE LANE ROUNDASOUT
PROJECT ESTIMATING DATA CARNING LEVEL ETE]
QUANTITY | UNIT | UNIT COST_|TOTAL COST
1 LS | $5708.500 570,500
CLEARING AND GRUBBING 4.20] ACRE $10.000 42,000
REMOVAL OF STRUCTURE AND OBSTRUCTION i ts $20.000 20,000
GRADING
ROADWAY EXCAVATION INCL_HALL 11500 Y. $25 287,500
GRAVEL BORROW INCL_HAUL 19.400 |_TON 525 485.000
GNSUITABLE FOUNDATION EXCAVATION INCL HAUL 8000 Cv. 35 260.000
DRAINAGE
QUARRY SPALLS 13300 TON $30 429,000
UNDERDRAIN PIPE & IN. DIAM. 40| LF HE 8.000
DROP INLET TYPE 1 2| Ea $3.000 6.000
SCHEDULE A CULVERT PIPE 30 IN DIAM 180] "LF. $80 14.400
PRECAST REINFORCED CONC. BOX CULVERT 320 LF. $1.200 144,000
|STORM SEWER
CATCH BASIN TYPE 39[ EA $1.500 56,500
[CATCH BASIN TYPE 2 0 ]_EA 54,000 40,000 |
CORRUGATED POLYETHYLENE STORM SEWER PIPE 12 IN. DIAM. 2620] LF. 545 117.500 |
CORRUGATED POLYETHYLENE STORM SEWER PIPE 18 IN. OUAM. 660[ LF $60 39,600 |
DETENTION VAULTS - TDA 1 1] LS $620.0G0 620,000
DETENTION VAULT - TDA 3 1 LS $550.000 850.000
FILTERRA BIOPLANTER (4X6 UNIT) W[ EA 513,560 135,000
SURFACING —
CRUSHED SURFACING BASE COURSE 3300 | _TON 830 55,000
CRUSHED SURFACING TOP COURSE 730 | TON 535 25,550
HOT MIX ASPHALT
12 IN_PG54-22 1760 | TON $106 175,000
IN_PG 6422 3760 | TON $100 176,000 |
EROSION CONTROL AND ROADSIDE RESTORATION
5.000 |_LF. $10 50,000
100 | DAY 5100 10.000
Z800( SY 310 28,000
SEEDING, FERTILIZING. AND MULCHING 060 | ACRE $3.000 1,600
B[ EA $i00 3.500
EROSIONWATER POLLUTION CONTROL 50.000 |_EST 3] 50,000 |
CEMENT CONC. TRAFFIC CURB AND GUTTER 5140 [ LF 525 128 500
ROUNDABOUT CENTRAL ISLAND CEMENT CONC. CURB 300[ LF 530 27.000
BEAM GUARDRAIL FLARED TERMINAL 4| Ea 53,000 12,000
BEAM GUARDRAIL TYPE 1 _ 600 |__LF 345 27,000
FRANSITION SECTION TYPE 1 4] €A $3.000 12,000 |
X - FUTURE UTILITY CONDUIT _25] EA 500 12.500
E LINE (TRAFFIC MARKINGS INCL SYM) 2580 LF $15 38,850
PERMANENT SIGNING —_ 5700 LF 55 28,500
ROUNDABOUT TRUICK APRON CEMENT CONC. CURB & GUTTER 25| LF $50 25250
PROJECT TEMPORARY TRAFFIC CONTROL P LS $150.000 150,000
CONSTRUCTION SIGNS CLASS “A" 100 |_sF $75 1.500
DTHER
STRUCTURE EXCAVATION CL B INCL HAUL 1000 CV. 525 25.000
CEMENT CONCRETE SIDEWALK 2655 S 60 171.300 |
CEMENT CONCRETE CURB RAMP 24 _EA 52,500 60,000
CEMENT CONCRETE DRIVEWAY APPROACH 00| s¥ 545 4,500
GRAVEL BACKFILL FOR WALL 90| Cy. $25 24,750 |
GEQGRID REINFORCED EARTH WALL 6400 | SF. 360 384,000
|R:OCK FOR ROCK WALL 200 TON $20 4.000
WELDED WIRE FACED STRUCTURAL EARTH WALL 3800 [_SF. $60 228,000
COATED CHAIN LINK FENCE TYPE 3 000 | LF, 520 20,600
[COATED CHAIN LINK FENCE TYPE 4 000 LF $15 15,000
ROADSIDE CLEANUP 10.000 | EST ] 10.000
DEWATERING 100,000 | EST ] 100,000 |
SPCC PLAN N $500 500
FUTURE UTILITY CONDUIT AND JUNCTION BOXES 10840 LF 510 108.300
ROUNDABOUT LANDSCAFING LS $25.000 25 600 |
MITIGATION - PLANTING/ENHANCEMENT 1 TS5 T 57200000 1.200,000
SUBTOTAL 7.613.000 |
CONTINGENCY 30% [ 2.264000 |
CONSTRUCTION SUBTOTAL 3,597,000 |
PE ENGINEERING @ 20% 20%]  1.979.000
CE ENGINEERING @ 15% 15% 1,485,000
LAND ACQUISITION FOR MITIGATION 925000
|RIGHT OF WAY (TRUE COST ESTIMATE, LAND + ACQ. FEES) 630,000 |

NanoctindnveiSPW DalrPW Propct Data_Mansgemenrd-PROJECTSI_UFI Yesr_2009106.0075 RE SOURCE GROUPS wWorksl Deugn Teams 1497 ESTIMATE -X% e BT




14th Ave W Extenslon to Locust Way {220th 5t SW-Locust Wy)
Urban twa-lana with bicycle lane, planter, sidewalk, STOP CONTROLLED INTERSECTION

PROJECT ESTIMATING DATA IN v TIMATE

TEM GQUANTITY | UNIT | UN/TCOST [TOTAL COST
|PREPARAT|U|T
MOBILIZATION 1| LS. | 35792600 579,200 |
CLEARING AND GRUBBING 4.20] ACRE $10.000 42,000
REMOVAL OF STRUCTURE AND OBSTRUGTION 1| LS. $20.000 20,000
Igunma
JROADWAY EXCAVATION INGL, HAUL 11500 | C.Y. 25 287.500
GRAVEL BORROW INCL. HAUL 15400 | TON $25 485,000
|UNSUITABLE FOUNDATION EXCAVATION INCL RAUL 8.000 | C.v. £35 280,000
DRAINAGE
[QUARRY SPALLS 14.300) TON $30 428,000
UNDERDRAIN PIPE 6, IN. DIAM. a00] _LF. $15 6.000
DROP INLET TYPE 1 2|_EA $3.000 6.000
SCHEDULE A CULVERT PIPE 30 IN DIAM 80| LF. $80 14,400
PRECAST REINFORCED CONC. BOX CULVERT. 120|_LF. $1.200 744,000 |
STORM SEWER

CATCH BASIN TYPE 1 30 |_EA $1.500 58,500
[CATCH BASIN TYPE 2 10] EA $4.000 40,000
CORRUGATED POLYETHYLENE STORM SEWER PIPE 12 N, DIAN. 2620] LF. 845 117,900 |
[CORRUGATED POLYETHYLENE STORM SEWER PIPE 13 IN. DIAM. 60| LF. S0 30,600
DETENTION VAULT - TDA 1 LS 5620.000 520,000
DETENTION VAULT - TDA 3 1 LS $850.000_ 850.000
IFILTERRA BIOPLANTER (4X6 UNIT) 1| EA $13,500 148,500
SURFACING _
CRUSHED SURFACING BASE COURSE 3300 TON 330 59,000
CRUSHED SURFACING TOP COURSE 730 JON $35 25.550
HDT WIX ASPHALT
HMA CL_172 IN. PG 63422 1,760 |_TON $100 176,000 |
HMACL. 1IN, PG 6322 1,760 | TON 700 176,000
EROSION CORTRDL AND ROADSIDE RESTORATION

|SILT FENCE 5000| LF. 510 50.000
ESC LEAD 100 | DAY $100 10.000 |
[

[ToPSOLTYPE A Z800| S B 28,000
SEEDING._ FERTILIZING. AND MULGHING 0.60 | ACRE $3.000 1,800
INLET PROTECTION 3] EA 100 3500
ERDSIONWATER POLLUTION CONTROL 1] 1S $50.000 50,000
TRAFFIC —
CEMENT CONC. TRAFFIC CURB AND GUTTER 5130 | LF 525 128,500
BEAM GUARDRAIL FLARED TERMINAL 4] EA $3.000 12.000
BEAM GUARDRAIL TYPE 1 600 |_LF 545 27,000
BEAM GUARDRAIL TRANSITION SECTION TYPE 1 4| EA $3.000 12.000
JUNCTION BOX - FUTURE SIGNAL 3] EA $400 200
JUNCTION BOX - FUTURE UTILITY CONDUIT 2] EA $500 11.000
PLASTIC WIDE LINE (TRAFFIC MARKINGS INCL SYM} 2590 | LF 315 38,850
PERMANENT SIGNING 5200 LF 55 26,000
CONDUIT PIPE 2 IN. DIAM. 245 LF 325 6.125
CONDUIT PIPE 4 IN. DIAM___ 490 | LF 530 74,700
PROJECT TEMPORARY TRAFFIC CONTROL t]_LS $750.000 150,000 |
[CONSTRUCTION SIGNS CLASS "A” 0| SF 515 1,500 |
OTHER —
STRUCTURE EXCAVATION CL B INGL HAUL 1000 CY 525 25000
CEMENT CONCRETE SIDEWALK 2855 ] sy $60 171,300
CEMENT CONCRETE CURB RAMP 24| EA _$2.500 60.000 |
CEMENT CONCRETE DRIVEWAY APPROAGH 0] S¥ 45 4,500
GRAVEL BACHKFILL FOR WALL S0 )_C.v. $25 24,750 |
GEOGRID REINFORCED EARTH WALL 5400 | SF. 60 384,000
ROCK FOR ROCK WALL 200f TON 520 4.000
WELDED WIRE FACED STRUCTURAL EARTH WALL 3800 SF. $60 226.000 |
COATED CHAIN LINK FENCE TYPE 3 1000 LF. €20 20.000 |
COATED CHAIN LINK FENCE TYPE 4 1000 | LF. $15 600 |
[ROADSIDE CLEANUP 10,000 | EST 4] 000
[EEwaTERNG 1] EsT $700.000 100.000
SPCC PLAN 1]_Ls. __$500 500 |
FUTLIRE UTILTY CONDUIT AND JUNCTION BOXES 10840 | LF. 3] 108400
MITIGATION - PLANTINGIENHANCEMENT 1] LS | $1200000 | 1200.000

ISUBTOTAL 7,572,000

|CONTINGENCY 0% 2.272.000

CONSTRUCTION SUBTOTAL 9,844,000

20% 1.969.000
15% 1.477.000

CE ENGINEERING

LAND ACQUISITION FOR MITIGATION 925.000 |
RIGHT QF WAY {LAND + ACQ. FEES) 610,000

PROJECT TOTAL CDST 514,825.000

TARoCAImer 3P W _DIsPW_Proect Dats_Managements-FROJECTS_UP Year, 2000100-002533 RESOURGE GROUPS - T Diwsign A 1407_ESTIMATE 30%- St Caniirotied xiy (=11
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Appendix D - Traffic Report
and Warrants
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LA

Snohomish County
Public Works

MEMORANDUM

DATE: August 16, 2016

TO: Bin Lee, P.E., P.T.O.E; Engineer lil
TES- Traffic Operations

FROM: Stephanie Prescott, P.E., Engineer ||
TES - Traffic Operations

SUBJECT: Roundabout Warrant for Locust Way and 14" Ave W

Based on Washington State Guidelines published in the WSDOT Design manual, a roundabout should be
considered an alternative for this intersection. The proposed intersection at Locust Way and 14" Ave W
will be a three legged intersection of an Urban Minor Arterial with an Urban Collector. Forecast volumes
for 2035 were used for this analysis, these were supplied from Program Planning. For this project it is
assumed that the north south alignment will by 14™ Ave W to Locust way and that the Southwest leg
(existing Locust Way) will be the stem leg on the T-intersection {(Minor leg). The forecast 2035
generated PM peak volumes were analyzed using Synchro/SimTraffic. Per the Synchro HCM results, the
2035 forecast operations for a two-way stop controlled intersection will be LOS A (2.2 sec). Operating
this intersection as a roundabout will result in LOS B {12.6 sec). If the intersection is signalized, the LOS
would be LOS A (6.6 sec). Although there are two signal warrants met for the future intersection with
2035 volumes, the delay is more than operating the intersection with a two-way stop control or
roundabout. This signal was planned with two phases and no protection for northbound left-turn and
an added southbound right-turn pocket. It should also be noted that the analysis also took into
consideration the operations of the intersection at Logan/Locust and Larch Way due to its being 1276ft
away. It was assumed that they signal will be installed at this location and that all approaches will have
a left turn pocket and that the right turn pockets will be added to Eastbound and Northbound
approaches.

The tables below and the attached Synchro HCM 2010 reports summarize the Levels of Service for each
of the approaches with the various intersection controls.

Snohomish County Publu-:-wark-s Department
Transportation & Environmental Services Divisions
Printed on recycled or recyclable paper



Table 1 — Level of Service and Delays (sec)

Intersection Eastbound Northbound Southbound
Two Way Stop Control A(2.2) D {25.6) A(7.9) A (0.0)
Roundabout B (12.6) A(5.4) C{16.4) A (6.0
Signal w/ warranted turn | A (6.6) B (15.3) A(6.7) A(3.5)
lanes/pockets

Table 2 below summarizes the queues that were generated using SimTraffic for each of the scenarios.
The table only reports the longest queue for each approach.

Table 2 - 95% Queue lengths for each approach {ft)

! - Eastbound [ Northbound | Southbound
Two Way Stop Control 112 256 1]
Roundabout 42 193 o
Signal w/ warranted turn | 112 175 75
lanes/pockets
Attachments

cc: Theam Ong, TADM Supervisor, TES-Traffic Operations
Sheela George, P.E. Project Manager {Engineer Ill), PW Engineering Services

Snohomish County Public Warks bepartmént

Transportation & Environmental Services Divisions

Printed on recycled or recyclable paper




Round-a-bout Warrant

Anatyst B
Sae: /1572016

Instructions:

Thaie are the guidelines set up by WSDOT and published in 1the WSDOT Design manusal

Thers were several cther guidelinas publish and many mention the following.

Answar the lollowing questions, pusting the answar in the highlighted boxes.

If the majority of the questions are antwered a3 yui, then a mund-sbout thauld be contidered

Intersection: Locust Way and 14th Ave W
Primary Rd Locust Way
$ecandary Rd 34th Ave W
Paak Hour PM Paak 2035 forecast
£astbound Westbound Narthbound Southbound

‘What It the existing sidestrest LOS aparation. (LOS A B, C, D, E, F)7
‘What i the lef-Turn parcentage by approach? [{T/TOTAL}
Pedestrian: during peak hours

Existing queues {Symtraffic raport)

Roundabout Queues
Haw many legs are thara?
Corridar Speeds [Marked {mph) | !SIA:tmI!S%Imphll 0]
Through Movement Tuming Movement
Acsidents {WITHIN 3 YA PERIDD) i of [
{4 there adaquate Right of Way Ne
13 o traffie Signal wasrrantad [yes/no| {ves |
15 » four way 1top warranted {yes/na) |vu |
Should the roundabout be conzidared? LL18

Due ta lack f intarsection at thiz location, thare are no calitiont a1 this Incaes



HCM 2010 TWSC
6: Locust Way & 14th AVe W 8/15/2016

Int Delay, siveh 22

'E",,: 5 q -

Lane Configurations 4 B w

Traffic Vo, vehh 2 688 226 66 90 2
Future Vol, veh/h. 2 688 226 66 90 2
Conflicting Peds, #hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - . - - 0 -
Veh in Median Storage, # - 0 ¢ - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 95 95 95 95 85 95
Heavy Vehicles, % 3 3 3 3 4 4
Mvmt Fiow 2 724 238 69 95 2

T W
LN}

Confiicting Flow Al 307 0 - 0 1001 273
Stage 1 - - - - 2713 -
Stage 2 - - - - 728 -

Critical Hdwy 443 - - - 6.44 6.24

Critical Hdwy Stg 1 - - . - 544 .

Critical Hdwy Stg 2 - - - - 544 -

Follow-up Hdwy 2221 - - - 3536 3336

Pot Cap-1 Maneuver 1248 - - - 267 761
Stage 1 - - - - 768 -
Stage 2 - - - - 474 -

Platoon blocked, % - - -

Mov Cap-1 Maneuver 1248 : - - 266 761

Mov Cap-2 Maneuver - - - - 266 -
Stage 1 - - - . 768 -
Stage 2 . - - . 473

HCMContiolDelay,s 0 0 — S
HCM LOS .

ELnT,

.

L
»

Cap'ty (ehlh :

ik

124 D

HCM Lane VIC Ratio 0.359 0.002 -
HCM Control Delay (s) 256 79 0 - .
HCM Lane LOS D A A - -
HCM 95th %tile Q(veh) 16 0 - - -
2035 PM Peak 14th Ave W Ext 7/13/2016 2035 PM Peak Synchro 9 Report

Page 1



Queuing and Blocking Report
2035 PM Peak 8/15/2016

Intersection: 3: Locust Way & Larch Way/Logan Way

DrecionsSeved ~ LIR LIR LIR LR

Maximum Queue (f) 310 188 1364 143
Average Queue (ft) 310 150 1104 96
95th Queue (ft) 0. 1990 1572 149
Link Distance (ft) 295 284 1362 314
Upstream Blk Time (%) 100 8

Queuing Penalty {veh) 0 65

Storage Bay, Dist (f)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 6: Locust Way & 14th AVe W

i —
CASTT

Drcﬁnrved L L

Maximum Queue (fi) 273 108
Average Queue (fi) B84 68
a5th Queue () 256 112
Link Distance {ft) 297 288
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (fi)

Storage Blk Time (%)

Queuing Penalty (veh)

Network Summary

Network wide Queuing Penalty: 65

2035 PM Peak 14th Ave W Ext SimTraffic Reporl
Page 1



HCM 2010 Roundabout
6: 14th AVe W & Locust Way B/15/2016

!pteecgion Delay, siveh 6
Intersection LOS B

Confiicting Circle Lanes 1 1 1
Adj Approach Flow, veh/h g7 726 307
Demand Fiow Rale, vehfh 101 748 36
Vehicles Circutating, veh/h 245 9% 2
Vehicles Exiting, veh/n 73 247 845
Follow-Up Headway, s 3.186 3.186 3,186
Ped Vol Crossing Leg, #/h 0 ] 0
Ped Cap Adj 1.000 1.000 1.000
Approach Delay, siveh 54 16.4 6.0

Approach LOS A c A

esiga Moves

Assumed Moves LR LT TR
RT Channelized

Lane Uil 1.000 1.000 1.000
Critical Headway, s 5.493 5193 5193
Entry Flow, veh/h 101 748 316
Cap Entry Lane, veh/h B84 1023 1128
Entry HV Adj Factor 0.960 0.971 0.971
Flow Enlry, veh/h 97 726 307
Cap Entry, vehih 849 994 1095
V/C Ratio 0.114 0.731 0.280
Control Delay, sfveh 54 16.4 6.0
LOS A C A
95th %tile Queue, veh 0 7 1
2035 PM Peak 14th Ave W Ext 7/13/2016 2035 PM Peak Synchro 9 Report

Page 1



Qheuing and Blocking Report
2035 PM Peak  Ruoond atooy 8/16/2016

Intersection; 3. Locust Way & Larch Way/Logan Way

Movementi, © oo BB EP =B S8
Directions Served L T R L TR L T R L TR

Maximum Queue (ft) 174 3 175 A 280 e A A TS 225 TA a3
Average Queue (ft) 81 287 43 3B 162 131 120 94 61 170
85th Queue (fl) 199 356 143 1068 257 190 276 172 149 277
Link Distance (i) 288 265 1236 308
Upstream Blk Time (%) 28 1 0
Queuing Penalty (veh) 0 0 0
Storage Bay Dist (ff) 150 150 150 150 20 150

Storage Blk Time (%) 0 38 0 B i 0 0 10
Queuing Penally {veh) 0 47 0 3 33 3 0 5

Intersection: 6: 14th AVe W & Locust Way

ieclions Served LR LT

Maximum Queue (ft) 55 284
Average Queue (fl) 14 76
85th Queue (fi) 42 193
Link Distance {ft) 313 267
Upstream Blk Time (%) 2
Queuing Penalty {veh) 0
Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Network Summary

Network wide Queuing Penalty: 91

2035 PM Peak 14th Ave W Ext SimTraffic Report
Page 1



Lanes, Volumes, Timings
6. 14th AVe W & Locust Way 8/16/2016

= T T Ny
T e

el
& (o s e
BUE E N ALE s Al T Pt B

Lane Configurations 2 d 4 r

e B

Traffic Volume (vph) 80 2 2 688 226 66
Future Volume (vph) 90 2 2 Gee 226 66
Ideal Flow {vphpi) 1900 1900 1900 1900 1900 1900
Storage Length (#) 150 0 150 150
Storage Lanes 0 0 0 1
Taper Length {ft) 25 25

Lane Util. Factor 100 100 100 100 100 100
Frt 0.997 0.850
Flt Protected 0.953

Satd. Flow {prot) 1753 0 0 1845 1827 1553
Fit Permitted 0.953 0.9939

Satd. Flow {perm) 1753 0 0 1843 1827 1553
Right Turn on Red Yes Yes
Satd. Flow {RTOR) 2 69
Link Speed (mph) 35 1 35

Link Distance (ft) 451 404 1420

Travel Time (s) 8.8 Q:2 277

Peak Hour Factor 095 095 095 095 095 095
Heavy Vehicles (%) 3% 3% 3% 3% 4% 4%
Adj. Flow (vph} 95 2 2 724 238 69
Shared Lane Traffic (%)

Lane Group Flow (vph) 97 0 0 726 238 69
EnterBlocked intersection No No No No No No
Lane Algnment Left Right Left Left Left Right
Median Width(R) 12 12 12

Link Offset{ft) 0 0 0
Crosswalk Width(f) 16 16 186

Two way Left Turn Lane

Headway Factor 100 100 100 100 100 100
Turning Speed (mph) 15 9 18 9
Number of Detectors 1 1 2 2 1
Detector Template Left Left  Thru  Thru  Right
Leading Detector (1) 20 20 100 100 20
Trailing Detector (ft) 0 0 0 0 0
Delsctor 1 Position(ft) 0 0 0 0 0
Deteclor 1 Size(fi) 20 20 6 6 20
Detector 1 Type Cl+Ex Cl+Ex CHEx CHEx Ci+Ex
Detector 1 Channel

Delector 1 Extend (5) 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue {s) 6o 0.0 0.0 0.0 00
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Detector 2 Position{ft) 94 94

Detector 2 Size(f) ] ]

Detector 2 Type Cl+Ex CREx

Delector 2 Channel

Detector 2 Exiend (s) 0.0 0.0

Tum Type Prot Perm  NA  NA  Pem
Protected Phases 4 2 ]

2035 PM Peak 14th Ave W Ext 7113/2016 2035 PM Peak Synchro 9 Report

Page 1



{anes, Volumes, Timings
6: 14th AVe W & Locust Way B/16/2016

Lane Group NBL | NBT.' _SBT “SBR " .
Permitted Phases 3 2 B
Delector Phase 4 2 2 ] 6
Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0
Minimum Spiit {s) 225 225 225 225 225
Tolal Split (s) 225 375 375 315 315
Totat Split (%) 37.5% 625% 625% 625% 62.5%
Maximum Green (s) 8.0 330 330 330 330
Yellow Time (s) 35 L RE HET R
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s} 0.0 00 00 00
Total Lost Time {s) 4.5 45 45 45
Lead/Lag

Lead-Lag Optimize? o

Vehicle Extension (s) 3.0 3 00 30310
Recall Mode None None None None None
Walk Time (s) 7.0 7.0 7.0
Flash Dont Walk (s} 1.0 1.0 110
Pedesirian Calls {#hr) 0 0 0
Act Effct Green (s) 95 242 242 242
Actuated g/C Ratio 0.30 075 075 075
vic Ratio 0.19 052 017 0.06
Control Detay 15.3 6.7 4.0 1.5
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 15.3 6.7 4.0 15
LOS B A A A
Approach Delay 153 67 35

Approach LOS B A A

—

mﬁ..i:: tl.'._ ) . —
Area Type: Other
Cycle Length: 60

Actuated Cycle Length: 32.2

Natural Cycle; 60

Control Type; Actuated-Uncoordinated
Maximum v/¢ Ratio: 0.52

Intersection Signal Delay: 6.6 Intersection LOS: A
Intersection Capacity Ulilization 50.4% ICU Levet of Service A
Analysis Period {min) 15

Splits and Phases:  6: 14ih AVe W & Locust Way

2035 PM Peak 14th Ave W Ext 7/13/2016 2035 PM Peak Synchro 9 Report
Page 2



bueuing and Blocking Report

2035 PM Peak

8/16/2016

Intersection: 3: Locust Way & Larch Way/Logan Way

Movement

Directions Served
Maximum Queue (ft)
Average Queue (f)
95th Queue (ft)

Link Distance (ft)
Upstream Bik Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Slorage Blk Time (%)
Queving Penalty (veh)

175
65
169

150

T

304
271
364
268
25
0

35
43

175
57
165

150

0

L
174
39
106

150

Intersection: 6: 14th AVe W & Locust Way

500

174
49
114

150

Directions Served LR LT T R
Maximum Queue (ft} 176 243 139 K|
Average Queus (ft) 55 83 25 "
95th Queue (f) 112 175 75 M
Link Distance (ft) 406 367 1354
Upstream Btk Time (%)

Queuing Penalty {veh)

Sterage Bay Dist (ff) 150
Storage Bk Time (%) 0

CQueuing Penally. {veh) a
Network Summary

Network wide Queuing Penalty: 50

2035 PM Peak 14th Ave W Ext

SimTraffic Report
Page 1



HCM 2010 Roundabout
6: 14th AVe W & Locust Way B/18/2016

nlersection

Intersection Delay, sfve 12.1
Intersection |.OS B

Conflicting Circle Lanes 1 1 1

Adj Approach Flow, veh/h 97 126 oy

Demand Flow Rate, veh/h 101 748 316

Vehicles Circulating, veh/n 245 99 2

Venhicles Exiting, veh/h 2 247 845
Follow-Up Headway, s 3.186 3.186 3186

Ped Vol Crossing Leg, #/h 0 0 0

Ped Cap Adj 1.000 1.000 1.000
Approach Delay, siveh 5.4 16.4 49
Approdch LOS A c A

R 5 | e e GRS ALeRe T I Se bt L GliBRegic. 0 Bypass:
Deslignated Moves LR LT T R
Assumed Moves LR LT T R
RT Channelized Free
Lane Ut 1.000 1.000 1.000

Critical Headway, s 5.193 5.193 5193

Eniry Flow, veh/h 101 748 245 71
Cap Entry Lang, veh/h 854 1023 1128 1957
Entry HV Adj Factor 0.960 0.971 0.971 0.971
Flow Entry, veh/h 97 726 238 69
Cap Eniry, veh/h 849 994 1095 1900
VIC Ratio 0.114 0731 0.217 0.036
Control Delay, sfveh 54 164 5.3 0.0
LOS A C A A
95th %tile Queue, veh 0 7 1 0
2035 PM Peak 14th Ave W Ext 7/13/2016 2035 PM Peak Synchro 9 Report
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204

SNOHOMISH COUNTY
Public Works

MEMORANDUM

DATE: Thursday, August 4, 2016
TO: Bin Lee, P.E., P.T.Q.E., Traffic Signal Operations Engineer
FROM: Don Wisehanrt, Engineer |, TES-Traffic Operations

SUBJECT: © Forecast 2035 Signal Warrant for 14 Avenue West (Extension) @ Locust Way

Attached you will find a Traffic Signal Warrant Analysis for the above location. The warrant was requested by
Eric Nordstrom as part of the 14" Avenue West Extension Project (RC1497). A turn-warrant analysis is
included. A roundabout warrant and capacity analysis for a signal and roundabout will also be performed. A
decision is still pending on whether a 6-year forecast will be needed. That will come at a later date if needed.

The warrant examines the proposed new intersection of the 14" Avenue West extension with Locust Way
approximately 425 feet north of 215" Place SW. Joseph Bervell in Program Planning developed the 2035
approach volumes, PM turning movement volumes and ADT's that were used in the warrant process.
The following warrants were met with the forecast 2035 volumes.

Warrant 2: Four Hour Vehicular Volume

Warrant 3B: Peak Hour Volume

All-Way Stop: Warrant A

Please complete the following statement, sign where indicated, and return it to me as soon as possible. The
attached analysis shows that a signa@l is not warranted based on forecast 2035 volumes.

Comments:

Tk

Signed: ;517 N Date: jkf ! g / L_L,
Title: Traffic Signal Operations’Ergineer % .

If you have any questions or need additional information, please e-mail or call me on extension 4593.

Snohomish County Public Works Department
Transporiation & Environmental Services Division
Printed on recycled or recyclable paper



Bin Lee, P.E., P.T.O.E.; Traffic Signal Operations Engineer
Thursday, August 4, 2016

DW

Afltachments

cc: Sheela George, P.E. Project Manager (Engineer Ill), PW-Engineering Services
Eric Nordstrom, P.E. Project Engineer {Engineer Il), PW-Engineering Services

Theam Ong, TADM Supervisor, TES-Traffic Operations
Stephanie Prescott, P.E., Engineer Il, TES-Traffic Operations

Snohomish County Public Warks Department Adminisiration
Printed on recycled or recyclable paper



SIGNAL WARRANTS CHECKLIST

Date of Counts: 4/27/16 Location:14 AVE W EXTENSION @ LOCUST WAY
Analyzed By: D. WISEHART Forecast Warrant (2035)

Date of Analysis: 8/4/16

Checked By: SyyY/
Date Checked: §-/S-[b

Reviewed By:pf X | k L

Date Reviewed:

Met/Not Met
Warrant 1A Minimum Volume Not Met
Warrant 1B Interruption Not Met
Warrant 1C Combination of Warrants Not Met
Warrant 2 Four Hour Volumes Met
Warrant 3A Peak Hour Delay Not Met
Warrant 3B Peak Hour Volume Met
Warrant 4 Pedestrian Volume N/A
Warrant 5 School Crossing N/A
Warrant 6 Coordinated Signal System N/A
Warrant 7 Crash Experience Not Met
Warrant & Roadway Network N/A
Warrant 9 Intersection Near Grade Crossing N/A
All-Way Stop Warrant Met

Watrants in 2000 MUTCD 8/3/2016



14 AVE W (EXTENSION) @ LOCUST WAY e Tm T 08/03/16
2035 SIGWAR ANALYSIS BY D. WISEHART ORIG. COUNT: 4/27/16 18:32:50
CHECKEDBY: VIV Seikelal

[TEAPAC[Ver 8.62.01] - MUTGD Warrant Analysis E Ao LA sl
Conditions Used for Warrant Analysis 2009 MUTCD

Intersection # 1 (14 AVE W EXT. @ LOCUST WAY)

Major Street Direction NorthSouth
Number of Lanes in North-South direction 1
Number of Lanes in East-Waest direction 1
Approach speed on major street is greater than 40 mph Yes
Isolated community has population less than 10,000 No
Signal will not seriously disrupt progressive traffic flow Yes
Trials of other remedies have failed to improve conditions No
Number of accidents correctable by a signal 0
Peak hour stop sign delay for worst minor approach (veh-hours) 1
Number of accidents cerrectable by a multi-way stop 0

Peak hour average delay for all minor approaches (sec/veh) 26

| TEAPACG[Ver 8.62:01] - Warrant Analysis for Traffic Signal| j

Warrant 1A Analysis - 8-Hour Minimum Vehicular Volume

Start Time 1700 1600 1800 1500 1400 1900 1300 800 Req.

Minor Volume 116 109 o4 81 56 49 46 38 105
Major Volume 975 936 841 790 610 561 453 712 350

Warrant Met? Yes Yes No No No No No No 8
Number of 1-hour periods meeting the warrant 2

Signal will not seriously disrupt progressive traffic flow Yes

>> WARRANT 1A IS NOT MET <<

Warrant 1B Analysis - 8-Hour Interruption of Continuous Traffic

Start Time 1700 1600 1800 1500 1400 1900 1300 800 Req.

Minor Volume 116 109 94 81 56 49 46 38 53
Major Volume 975 936 841 790 610 561 453 712 525

Warrant Met? Yes Yes Yes Yes Yes No No No 8
Number of 1-hour periods meeting the warrant 5
Signal will not seriously disrupt progressive traffic flow Yes

>> WARRANT 1B IS NOT MET <<



14'AVE WI(EXTENSION) @ LOCUST WAY _
2035 SIGWAR ANALYSLS BY D. WISEHART (ORIG, COUNT: 4/27/16
CHECKEDBY: /¥ . S DY IY]

08/03/16
18:32:50

Start Time 1700 1600 1800 1500 1400 1900 1300 B0OO Reaq.

—— — — — i mm— it e —
—— R B

Minor Volume 116 109 94 81 56 49 46 38 84
Major Volume 975 936 841 790 610 561 453 712 280
Warrant Met? Yes Yes Yes No No No No No 8

Number of 1-hour periods meeting the warrant {56% allowed) 3

Warrant 1B Analysis (80%) - 8-Hour Intemruption of Continuous Traf

Start Time 1700 1600 1800 1500 1400 1900 1300 800 Reaq.

Minor Volume 116 109 94 81 56 49 46 38 42
Major Volume 975 936 841 790 610 561 453 712 420

Warrant Met? Yes Yes Yes Yes Yes Yes Yes No 8
Number of 1-hour periods meeting the warrant (56% allowed) 7
Warrant 1C Analysis - 8-Hour Combination of Warrants

80% of Warrants 1A and 1B are met {(56% allowed) No
Signal will not seriously disrupt progressive traffic flow Yes

Trials of other remedies have failed to reduce delays No

>> WARRANT 1C IS NOT MET <<

Warrant 2 Analysis.- 4-Hour Vehicular Volume

Start Time 1700 1600 1800 1500 1400 1900 1300 800 Req.

Minor Volume 116 109 94 81 56 49 46 38
Minor Regrmt 60 60 60 61 93 107 144 69 <--

Warrant Met? Yes Yes Yes Yes No No No No 4
Number of 1-hour periods meeting the warrant 4

Signal will not seriously disrupt progressive traffic flow Yes

>> WARRANT 2 IS MET <<



14 AVE W (EXTENSION) @ LOCUST WAY 08/03/16
2035 SIGWAR ANALYSIS BY D. WISEHART ORIG. COUNT: ?/27/16 18:32:50

Start Time 1700 1600 1800 1500 1400 1900 1300 800 Req.

Minor Volume 116 108 94 81 56 49 46 38 100
Total Volume 1091 1045 935 871 666 610 489 750 650

Warrant Met? Yes Yes No No No No No No 1
Number of 1-hour periods meeting the warrant 2
Signal will not seriously disrupt progressive traffic flow Yes
Delay for worst minor approach {(must be at least 4 veh-hours) 1

e e e—

>> WARRANT 3A IS NOT MET <<«

Warrant 3B Analysis - Peak Hour Volume

Start Time 170G 1600 1800 1500 1400 1900 1300 800 Req.

Minor Volume 116 109 94 81 56 49 46 38
Minor Reqrmt 83 86 105 118 177 196 244 141 <--

Warrant Met? Yes Yes No No No No No No 1
Number of 1-hour periods meeting the warrant 2
Signal will not seriously disrupt progressive traffic flow Yes

>> WARRANT 3B IS MET <<

Warrant 7 Analysis - Crash Experience

80% of Warrant 1A or 1B is met No

Signal will not seriously disrupt progressive traffic flow Yes
Trials of other remedies have failed to reduce accidents No
Number of correctable accidents (must be 5 or more per year) 0

>> WARRANT 7 IS NOT MET <<

Summary of MUTCD Traffic Signal Warrant Analysis

Warrant 1A 8-Hour Minimum Vehicular Volume NOT MET

Warrant 1B 8-Hour Interruption of Continuous Traffic NOT MET
Warrant 1C 8-Hour Combination of Warrants NOT MET
Warrant 2 4-Hour Vehicular Volume MET
Warrant 3A Peak Hour Delay NOT MET
Warrant 3B Peak Hour Volume MET

Warrant 7 Crash Experience NOT MET

>> Traffic Signal Warrant is MET <<



14/ AVE W (EXTENSION) @ LOCUST WAY DR 08/03/16
2035 SIGWAR ANALYSJBY D. WISEHART ORIG. COUNT: 4/27/16 18:32:50
CHECkEDBY: gV F = pate:_ ZI5- 16

[ TEAPACG[Ver 8:62.01] - Warrant Analysis-for Multi-way Stop T T 7

Warrant A Analysis - Interim Measure for Signal

If signal warrants are met, a temporary multi-way stop is allowed

>> WARRANT A IS MET <<

Warrant B Analysis - Crash Experience

Number of correctable accidents (must be 5 or more per year) 0

>> WARRANT B IS NOT MET <<

Warrant C Analysis - 8-Hour Minimum Vehicular Volume

Start Time 1700 1600 1800 1500 31400 1900 1300 800 Req.

Minor Volume 116 109 94 81 56 49 46 38 140
Major Volume 975 936 841 790 610 561 453 712 210

Warrant Met? No No No No No No No No 8
Average minor volume for 8 highest minor hours 74
Average major volume for 8 highest minor hours 735
Delay for all minor approaches {(must be at least 30 sec/veh) 26

>> WARRANT C IS NOT MET <<

Warrant D Analysls - 8-Hour Combinaticn of Warrants

Start Time 1700 1600 1800 1500 1400 1900 1300 800 Req.

Minor Volume 116 109 94 81 56 49 46 38 160
Major Volume 875 936 841 790 610 561 453 712 240

Warrant Met? No No No No No No No No 8
Average minor volume for 8 highest minor hours 74
Average major volume for 8 highest minor hours 735
Number of correctable accidents (must be 4 or mare per year) 0

Delay for all minor approaches {must be at least 24 sec/veh) 26

>> WARRANT D IS NOT MET <<

Summary of MUTCD Multi-way Stop Warrant Analysis

Warrant A Interim Measure for Signal MET
Warrant B Crash Experience NOT MET
Warrant C 8-Hour Minimum Vehicular Volume NOT MET
Warrant D 8-Hour Combination of Warrants NOT MET

_———————_— e
>> Multi-way Stop Warrant is MET <<



14 AVE W EXT. @ LOCUST WAY

RIGHT-TURN
ANALYSIS

AT UNSIGNALIZED INTERSECTIONS

SOUTHBOUND (LOCUST WAY)

Peak Hour Approach Volume = 292
Peak Hour Right-Turn Volume = 66
Adjusted Right-Turn Volume = 46

Note: See attached Page 1310-40, WSBOT Design Manua!

Prepared by: D. WISEHART
Date: B8/4/2016
Based on Volumes from
Checked by: <,
Date Checked: .

Turning Movement Count dated

!
r"#"/_@

¥ BASED on RO35

Right-Turn Lane is NOT
Warranted /o cvever-
a Right ~Turrn Pocket

Should be considered

-sée graph - @‘9/%//6

111135

FORECAST Volumes



Snohomish County Public Works - Traffic Operations Last Updated 03/03/2011




Year 2035 Demand Forecasts

14t Avenue West Extension
&
Locust Way @ Larch Way Intersection

Snohomish County Public Works

Program Planning

July, 2016
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2035 Hourly Volumes - Locust Way North of New Intersection

NB SB Model Adjusted

12:00 AM 17 13
1:00 AM 25 7
2:00 AM 13 5
3:00 AM 17 7
4:00 AM 28 12
5:00 AM 87 115
6:00 AM 181 550
7:00 AM 213 660
8:00 AM 255 462
9:00 AM 249 253
10:00 AM 201 205
11:00 AM 199 183
12:00 PM 249 197
1:00 PM 312 180
2:00 PM 376 276
3:00 PM 545 288
4:00 PM 734 292

5:00 PM 778 269 1164 1048
6:00 PM 633 269
7:00 PM 329 240
8:00 PM 236 213
9:00 PM 145 163
10:00 PM 72 87
11:00 PM 48 32

PM
NB SB

ADT Estimate 5944 4978

Check 5944 4978



2035 Hourly Volumes - Locust Way South of New Intersection

NB SB Model Adjusted

12:00 AM 3 2
1:00 AM 4 1
2:00 AM 2 1
3:00 AM 3 1
4:00 AM 4 2
5:00 AM 13 17
6:00 AM 27 82
7:00 AM 32 98
8:00 AM 38 69
9:00 AM 37 38
10:00 AM 30 31
11:00 AM 30 27
12:00 PM 37 29
1:00 PM 46 27
2:00 PM 56 41
3:00 PM 81 43
4.00 PM 109 43

5:00 PM 116 40 156 156
6:00 PM 94 40
7:00 PM 49 36
8:00 PM 35 32
9:00 PM 22 24
10:00 PM 11 13
11:00 PM 7 5

PM
NB SB

ADT Estimate 885 741

Check 885 741



2035 Hourly Volumes - 14th Ave W Extension

NB SB Maodel Adjusted

12:00 AM 23 13
1:00 AM 20 8
2:00 AM 10 4
3:00 AM 14 11
4:00 AM 22 34
5:00 AM 72 133
6:00 AM 137 421
7:00 AM 187 485
8:00 AM 250 404
9:00 AM 207 225
10:00 AM 177 169
11:00 AM 198 181
12:00 PM 232 168
1:00 PM 273 160
2:00 PM 334 217
3:00 PM 502 247
4:00 PM 644 264

5:00 PM 706 244 1056 950
6:00 PM 572 208
7:00 PM 321 170
3:00 PM 233 143
9:00 PM 153 111
10:00 PM 90 64
11:00 PM 43 26

PM
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Snohomish County
Public Works

Transporiation & Environmental Services

DATE: January 27, 2017

TO: Sheela George, Engineer III
Public Works - Engineering Services, M/S 607

CC: Stephanie Cotton, Senior Planner
Public Works — Environmental Services

FROM: Troy Fields, Senior Environmental Planner 4—
Public Works — Environmental Services

SUBJECT: Revised Environmental Review Memo — 14" Ave W. Extension to Locust Way
(RC1497; UPI#06-0025-1)

This memo provides updates to the preliminary Environmental Review Memorandum (ERM)
from November 2007 and documents Environmental Services (ENVS) Section’s current
assessment of your proposed project referenced above. The determination of permit and approval
requirements is based on information received from Engineering Services and a site visit by
ENVS staff on November 9, 2016.

A. Summary of Permits and Approvals Required
Our assessment may be subject to revision in the event of future design alterations or changes
in scope of work, scheduling or funding.

FEDERAL STATE

X ESA Section 7 Compliance [] Forest Practice Permit

X NEPA Compliance X HPA (] HPA (Fish Enhancement)
X NEPA CE Form (X NPDES - Construction Stormwater
X Section 106 Compliance General
[ Air Study [] Aquatic Land Use Authorization
X Noise Study X Section 401, Water Quality Certification
K Environmental Justice [J czZM Certification
[J Section 4(f)
[ Section 6(f) LOCAL

X Corps Permit, Section 404-Nationwide ] CAR Compliance

L] Corps Permit, Section 404-Individual B SEPA Compliance

[} Corps Permit, Section 10 [ Flood Hazard Permit

[J Us Coast Guard [ Shoreline Exemption Permit
P Noise Ordinance Compliance

X Land Disturbing Activity Permit

X Drainage Compliance

] LID Compliance
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B. Project Narrative

Project Description

Snohomish County Public Works proposes to establish 14" Avenue West as a Minor Arterial,
improving mobility by extending a 2-lane roadway including bike lanes, planter strips and
sidewalks. This project will connect the existing road with Locust Way to the north either with a
signalized intersection or roundabout, and as proposed, will require right-of-way acquisition.
Stormwater runoff will be collected and treated according to state and local standards. These
improvements are identified in the 2015 Transportation Element of the Growth Management Act
Comprehensive Plan. Right-of-way property will need to be acquired for the project and
mitigation of impacts.

Project Location
This project is located within the City of Bothell’s Urban Growth Area between the Cities of

Brier and Bothell, in Snohomish County. The site starts at 14" Avenue West, just north of 220"
Street SW, and proceeds north to Locust Way near 215 Street SW in Section 26, Township
27N, Range 4E, W.M. (see Figure 1).

Site Description
The study area for this project is between 220" Street SW and Locust Way, and extends 200 feet

outward from both sides of the proposed roadway alignment (see Figure 2). Preliminary critical
area information was collected during the site visits and delineation conducted on July 11 and
August 16, 2007. This information was reviewed during a site visit on November 7,
2016.Wetland ratings originally determined in 2007 require updating using the Washington State
Wetland Rating System for Western Washington, 2014 Update.

Swamp Creek (WRIA 08.0059) is a Type S stream flowing to the west of the project area (see
Figure 2). Per SCC 30.62A, Swamp Creek has a 150-foot buffer on both sides of the creek.
Swamp Creek in the vicinity of the project is designated “Urban” shoreline environment
pursuant to Snohomish County’s 2012 Shoreline Management Program (SMP). Both Swamp
Creek and its buffer are outside the study area.

Stream 1 is a Type Ns stream flowing through the project area from the eastern side of the
existing fill material, and has a 50-foot buffer. This small channel wraps around the northem
terminus of the fill and proceeds south along the west side where it joins the outflow of Wetland
B via a small culvert.

Stream 2 is a Type Ns drainage with a 50-foot buffer flowing from east to west at the northern
end of the project. This drainage appears to originate from a stormwater detention pond
approximately 550 feet to the northeast of the proposed intersection. The drainage passes under
Locust Way in the vicinity of 215" Place SW, eventuaily joining Swamp Creek near Wetland A.

Wetland A is a small slope wetland adjacent to Swamp Creek. Wetland A is a Category III
wetland with a 110-foot buffer, both of which are likely out of the limits of project impacts.
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Wetland B is a large, approximately 6.7-acre Category III wetland with a 110-foot buffer. This
wetland dominates the area between 220 Street SW and the ravine south of 216™ Place SW,
extending offsite to the south and west. Wetland B flows southwest into Stream 1 via a culvert,
and joins Swamp Creek through a small channel at the southern end of 14" Place West.

C. Potential Environmental Impacts and Issues

Critical Area Impacts
The project, as currently designed, would impact Wetland B and Stream 1, and likely impact

Stream 2. An Army Corps of Engineers (USACE) 404 permit and Section 401 Water Quality
Certification from WA Dept. of Ecology will be required for any work within the wetland,
including the required geotechnical investigation. This federal permit nexus will require Section
7 Endangered Species Act (ESA) consultation resulting in the need for a Biological Assessment
to be prepared and submitted with the USACE application. In addition to USACE and ESA
review, a Hydraulic Project Approval will be required from the Washington State Department of
Fish and Wildlife for any activity at or below the Ordinary High Water Mark. The full extent of
site disturbance is not known at this time. If the project disturbs one acre or greater, the project
will be required to seck coverage under the NPDES Construction Stormwater General Permit.
Additionally, this project will need to meet the requirements of Snohomish County Critical Area
Regulations (CAR) Chapter 30.62. The Washington State Environmental Policy Act (SEPA)
requires all governmental agencies to consider the environmental impacts of a proposal before
making decisions. A SEPA Checklist and SEPA determination are the minimum requirements to
satisfy SEPA. For projects with no impacts or impacts that can be mitigated, the SEPA
determination will be a Determination of Non-Significance (DNS). In order to complete the
SEPA Checklist and support the determination, a noise analysis will be required due to the
construction of a new section of roadway.

While Swamp Creek has documented use by anadromous salmonids, the 2 small drainages
within the study area do not (WDFW Salmonscape). According to the National Marine Fisheries
Service, Swamp Creek is designated essential fish habitat as well as critical habitat for chinook.
According to the Washington Department of Fish and Wildlife (WDFW) Priority Habitats and
Species database, the upland area adjacent to Wetland B is designated as priority terrestrial
habitat. Wetland B and Swamp Creek are designated as priority aquatic habitats.

Wildlife Impacts
The project area is characterized by dense urban land use and the proposed road extension will

bisect important wildlife habitat, disconnecting a portion of that habitat from the Swamp Creek
Corridor. Swamp Creek has spawning populations of coho, sockeye, and chinook salmon, coastal
cutthroat trout and steelhead. Additionally, wetiands can host several types of migratory and
resident waterfowl as well as various amphibian species.

Birds and mammals found in the project vicinity are typical of lowland suburban habitats. Birds
observed include robin, song sparrow, common crow, violet-green swallow, goldfinch and red-
shafied flicker. Mammals likely to be found in the area include opossum, spotted skunk,
raccoon, and eastern gray squirrel. A number of alder snags were noted in the wetland area, and
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some appear to have been used by pileated woodpeckers. Dense vegetation in the wetland and
along Swamp Creek may be used by warblers and other neotropical birds during migration.

Designers must consider wildlife impacts and habitat connectivity, and plan for wildlife passage
when developing designs for this project.

Historic & Cultural Resources

Preliminary archaeological screening performed in 2007 and updated on November 29, 2016
confirms that there are no recorded sites located where potential future ground disturbing
activities could be anticipated. Any future construction work could require some level of Section
106 National Historic Preservation Act review because the project as designed, has a federal
permit nexus. Section 106 compliance requirements could range from construction monitoring or
contracting with an archaeological consultant to complete a field survey of the project site to
determine if cultural resources are present.

Title VI/Enviroanmental Justice

As arecipient of Federal Aid, Snohomish County Public Works must comply with Title V1 of
the Civil Rights Act and related laws, regulations, and other requirements. This involves
documenting that a specific program, project, or activity will not discriminate against or have a
disproportionately adverse impact on minority, low-income, and limited English proficiency
populations. The 14" Avenue West area has significantly diverse populations. For this project, a
report will be prepared documenting these populations and determining the level of support
required to assist them to understand the projects and voice any concerns. This may take the
form of public meetings where interpreters are present, and project informational materials
translated into other languages.

Considerations to Reduce Impacts

Every effort should be made to avoid impacts to critical areas, especially wetlands and buffers.
Alternative project designs should be considered that would minimize environmental impacts
associated with this proposal.

Construction impacts can be reduced by adhering to the following sequencing in accordance with
SCC 30.62A.300 and Corps permit processes. The prescribed sequence includes:

» Avoiding the impacts altogether by not taking a certain action or parts of an action

¢ Minimizing impacts by limiting the degree or magnitude of the action and its
implementation by using appropriate technology, or by taking affirmative steps to avoid
or reduce impacts

o Rectifying the impact by repairing, rehabilitating, or restoring the affected environment

s Reducing or eliminating the impact over time by preservation and maintenance
operations during the life of the action

» Compensating for the impact by replacing, enhancing, or providing substitute resources
or environments, or

* Monitoring the impact and taking appropriate corrective measures.
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Mitigation Requirements and Options

The proposed project requires a critical area study and mitigation plan for impacts to critical
areas and their buffers. A CAR compliance certificate will be issued upon completion of the
Critical Area Study and 90% design.

It is expected that onsite restoration of temporary impacts would include revegetation, but it is
recommended that the project explore all available options for mitigation of permanent impacts.
These options could include conventional property acquisition and compensatory mitigation
activities, participation in the King County In-Lieu fee program or purchase of mitigation credits
from an approved habitat mitigation bank. The proposed Keller Farm Mitigation Bank in WRIA
8 is currently pending approval, and may be a future option. However, this project is not
currently within the service area of an approved habitat mitigation bank, and the cost of this
option has not been estimated. Cost estimates of conventional mitigation and King County’s In-
Lieu fee program are included here for comparison. Project impacts were estimated based on
conceptual designs and could change depending on final plans.

MITIGATION SITE OPTION
Table 1: Wetland Mitigation Requirements
Watland Mitigation
Wetland
Wetland g:'::;'ga:; Impact Ratio Area
(sq. ft.) Enha:t.:'la ment Cost? Enhancement
B 1] 29,168 116,672 (sq. fi.) $466,688 2.7 acres
Table 2: Buffer Mitigation Requirements
Mitigation
Wetlang | Wetland | Buffer Iﬁ::::l; Ratio {(non-mature forest) Area
Category | Width
(sq. ft.) Enhar;:: L Cost? Enhancement
B il 110" | 29,199 | 175,194 (sq. ft.) | $700,776 4.0 acres

A Average cost for the mitigation site option is calculated at $4/sq. ft. ROW acquisition costs and monitoring are not inciuded in this
cost eslimale.
NOTE: Impacts were estimated based on concepiual designs.

A preliminary list of potential mitigation sites has been compiled (see Table 3). This list only
includes parcels that are located adjacent to a critical area within the Swamp Creek watershed
and that have the possibility of enhancement. A site visit to confirm whether these sites would be
appropriate for mitigation has not been conducted. Figure 3 shows the locations of each of the
parcels from the table below.
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Table 3: List of potential mitigation sites

Site # Parcel Number Acreage Ownership
1 00374100100505 7 Snochomish County
2 00373101100101 0.86 Private
3 00373100800401 3 Private
4 00373100800301 1.8 Private

KING COUNTY IN-LIEU FEE OPTION

Table 4: Estimated Fee for Wetland Impacts

King County In-Lieu Fee

Sammamish Watershed

Total Debit® Land Fee
(1.7 acres) Cost/Debit (x$36,500) (9. ft. x 88 cents) Total
Wetland B 116.7 $4,259,550 $25,668 34,285,218

Table 5: Estimated Fee for Buffer Impacts

King County In-Lieu Fee

Sammamish Watershed

Mitigation Ratio Cc(a:;!gs go;: t (:c'asgdc';::s Total
Buffer (6:1) 175,194 (sq. ft.) $1,576,746 $25,605 $1,602,441

8 Numbers based on debit worksheets
NOTE: Impacls were estimated based on conceptual designs.

D. What ENVS Needs

As the project moves forward with permit document preparation additional information will be
required. This information includes the following:

» Rights of Entry (ROE) to the section between 215th Place SW and Locust Way. Once
ROE has been secured, ENVS can delineate any changes and/or additions to critical areas
and evaluate potential impacts.

* Design Report identifying location and size of permanent and temporary impacts, staging
areas, construction techniques, construction machinery and schedule.
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E. Photographs

Wetland B - SE Crnerf ProjetArea.
Wetland extends to the south

Wettand B — Stan on Maerial
Proposed Road Alignment Route
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F. Figures
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Preface

Sail surveys contain information that affects land use planning in survey areas, They
highlight soil limitations that affect various land uses and provide information about
the properties of the soils in the survey areas. Soil surveys are designed for many
different users, including farmers, ranchers, foresters, agronomists, urban planners,
community officials, engineers, developers, builders, and home buyers. Also,
conservationists, teachers, students, and specialists in recreation, waste disposal,
and pollution control can use the surveys to help them understand, protect, or enhance
the environment.

Various land use regulations of Federal, State, and local governments may impose
special restrictions on land use or land treatment. Soil surveys identify soil properties
that are used in making various land use or land treatment decisions. The information
is intended to help the land users identify and reduce the effects of soil limitations on
various land uses. The landowner or user is responsible for identifying and complying
with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area
planning, onsite investigation is needed to supplement this information in some cases.
Examples include soil quality assessments (http://www.nrcs.usda.goviwps/portal/
nres/main/soils/health/) and certain conservation and engineering applications. For
more detailed information, contact your local USDA Service Center (hitp://
offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil
Scientist (hitp:/iwww.nrcs.usda.goviwps/portal/nres/detail/sails/contactus/?
cid=nrcs142p2_053951).

Great differences in soil properties can occur within short distances. Some soils are
seasonally wet or subject to flooding. Some are too unstable o be used as a
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as sepfic
tank absorption fields. A high water table makes a soil poorly suited to basements or
underground installations.

The National Cooperative Soil Survey is a joint effort of the United States Depariment
of Agriculture and other Federal agencies, State agencies including the Agricultural
Experiment Stations, and local agencies. The Natural Resources Conservation
Service (NRCS) has leadership for the Federal part of the National Cooperative Soil
Survey.

Information about soils is updated periodically. Updated information is available
through the NRCS Web Soil Survey, the site for official soil survey information.

The U.S, Depariment of Agriculture (USDA) prohibits discrimination in all its programs
and activities on the basis of race, color, national origin, age, disability, and where
applicable, sex, marital status, familial status, parental status, religion, sexual
arientation, genetic information, political beliefs, reprisal, or because all or a part of an
individual's income is derived from any public assistance program. (Not all prohibited
bases apply to all programs.) Persons with disabilities who require alternative means



for communication of program information (Braille, large print, audiotape, etc.) should
contact USDA's TARGET Center at (202) 720-2600 (voice and TDD). To file a
complaint of discrimination, write to USDA, Director, Office of Civil Rights, 1400
Independence Avenue, 8.W., Washington, D.C. 20250-9410 or call (800) 795-3272
{voice) or {202) 720-6382 (TDD). USDA is an equal oppartunity provider and
employer.
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Soil Map

The soil map section includes the soil map for the defined area of interest, a list of soil
map units on the map and extent of each map unit, and carlographic symbols
displayed on the map. Also presented are various metadata about data used to
produce the map, and a description of each soil map unit.
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Map Unit Legend

Snohomish County Area, Washington (WAB61)

Map Unit Symbol | Map Unit Name Acres in AOI Percent of AOI
|3 Alderwood gravelly sandy loam, 39 36.9%
15 to 30 percent slopes
. 4 4 EL . = N e * |
5 Alderwood-Urban land complex, 0.2 2.2%
2 1o 8 percent slopes
4 1 |
6 Alderwood-Urban land complex, 0.2 2.2%

8 to 15 percent slopes

i 4 | |
17 Everelt very gravelly sandy 4.2 38.6%
I loam, 0 to 8 percent slopes J
- - |
|51 Pits 2.04_ 19.1%
Totals for Area of Interest 10.5J'_ 100.0%

Map Unit Descriptions

The map units delineated on the detailed soil maps in a soil survey represent the soils
or miscellaneous areas in the survey area. The map unit descriptions, along with the
maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more
major kinds of seil or miscellaneous areas. A map unit is identified and named
according to the taxonomic classification of the dominant soils. Within a taxonomic
class there are precisely defined limits for the properties of the seils. On the landscape,
however, the soils are natural phenomena, and they have the characteristic variability
of all natural phenomena. Thus, the range of some observed properties may exiend
beyond the limits defined for a taxonomic class. Areas of soils of a single taxonomic
class rarely, if ever, can be mapped without including areas of other taxonomic
classes. Consequently, every map unit is made up of the soils or miscellaneous areas
for which it is named and some minor components that belong to taxonomic classes
other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the
map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have properties
and behavioral characteristics divergent enough to affect use or to require different
management. These are called contrasting, or dissimilar, components. They generally
are in small areas and could not be mapped separately because of the scale used.
Some small areas of strongly contrasting soils or miscellaneous areas are identified
by a special symbol on the maps. If included in the database for a given area, the
contrasting minor components are identified in the map unit descriptions along with
some characteristics of each. A few areas of minor components may not have been
observed, and conseguently they are not mentioned in the descriptions, especially
where the pattem was so complex that it was impractical to make enough observations
{o identify all the soils and miscellaneous areas on the landscape.
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The presence of minor components in a map unitin no way diminishes the usefulness
or accuracy of the data. The objective of mapping is not to delineate pure taxonomic
classes but rather to separate the landscape into landforms or landform segments that
have similar use and management requirements. The delineation of such segments
on the map provides sufficient information for the development of resource plans. If
intensive use of small areas is planned, however, onsite investigation is needed to
define and locate the soils and miscellaneous areas.

An identifying symbol precedes the map unit name in the map unit descriptions. Each
description includes genera! facts about the unit and gives important soil properties
and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for
differences in texture of the surface layer, all the soils of a series have major horizons
that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness, salinity,
degree of erosion, and other characteristics that affect their use. On the basis of such
differences, a sail series is divided into soif phases. Most of the areas shown on the
detailed soil maps are phases of soil series. The name of a soil phase commonly
indicates a feature that affects use or management. For example, Alpha silt ioam, 0
to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas.
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate
pattern or in such small areas that they cannot be shown separately on the maps. The
pattern and proportion of the seils or miscellaneous areas are somewhat similar in all
areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of present or
anticipated uses of the map units in the survey area, it was not considered practical
or necessary to map the soils or miscellaneous areas separately. The pattern and
relative proportion of the soils or miscellaneous areas are somewhat similar. Alpha-
Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas that
could be mapped individually but are mapped as one unit because similar
interpretations can be made for use and management. The pattern and proportion of
the soils or miscellaneous areas in a mapped area are not uniform. An area can be
made up of only one of the major soils or miscellaneous areas, or it can be made up
of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include misceflaneous areas. Such areas have litlle or no soil material
and support litle or no vegetation. Rock outcrop is an example.
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Snohomish County Area, Washington

3—Alderwood gravelly sandy loam, 15 to 30 percent slopes

Map Unit Setting
National map unit symbol: 2t627
Elevation: 0 to 1,000 feet
Mean annual precipitation: 25 to 80 inches
Mean annual air temperature: 46 to 52 degrees F
Frost-free period: 160 {o 240 days
Farmiand classification. Farmland of statewide importance

Map Unit Composition
Alderwood and similar seils: 85 percent
Minor components: 15 percent
Estimales are based on observations, descriptions, and transects of the mapunit.

Description of Alderwood

Setting
Landform: Ridges, hills
Landform position (fwo-dimensional). Backslope
Landform position (three-dimensional): Side slope, nose slope, talf
Down-slope shape: Linear, convex
Across-slope shape: Convex
Parent material: Glacial drift andfor glacial outwash over dense glaciomarine
deposits

Typical profile
A - Oto 7 inches: gravelly sandy loam
Bw1 - 7 to 21 inches: very gravelly sandy loam
Bw2 - 21 to 30 inches: very gravelly sandy loam
Bg - 30 to 35 inches: very gravelly sandy loam
2Cd1 - 35 to 43 inches: very gravelly sandy loam
2Cd2 - 43 to 59 inches: very gravelly sandy loam

Properties and qualities
Slope: 15 to 30 percent
Depth to restrictive feature: 20 to 39 inches to densic material
Natural drainage class: Moderately well drained
Capacity of the most limiting layer to transmit waler (Ksat): Very low to moderately
low (0.00 to 0.06 in/hr)
Depth to water table: About 18 to 37 inches
Frequency of flooding: None
Frequency of ponding: None
Available waler storage in profile: Very low (about 2.7 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: B
Other vegetative classification: Limited Depth Soils (GO02XN302WA), Limited
Depth Soils (G002XF303WA), Limited Depth Soils {GO02XS301WA)
Hydric soil rating: No
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Custom Soil Resource Report

Minor Components

Indianola
Percent of map unit: 5 percent
Landiorm: Eskers, kames, terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-siope shape: Linear
Hydric soil rating: No

Everett
Percent of map unif; 5 percent
Landform: Eskers, kames, moraines
Landform position (fwo-dimensional); Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Convex
Across-slope shape: Convex
Hydric soil rating: No

Shalcar
Percent of map unit: 3 percent
Landform: Depressions
Landform position (three-dimensional}. Dip
Down-slope shape: Concave
Across-siope shape: Concave
Hydric soil rating: Yes

Norma
Percent of map unit: 2 percent
Landform: Depressions, drainageways
Landform position (three-dimensional). Dip
Down-slope shape: Concave, linear
Across-slope shape: Concave
Hydric soil rating: Yes

5—Alderwood-Urban land complex, 2 to 8 percent slopes

Map Unit Setting
National map unit symbol: 2hz8
Elevation: 50 to 800 feet
Mean annual precipitation: 25 lo 60 inches
Mean annual air temperafure; 48 to 52 degrees F
Frost-free penod: 180 to 220 days
Farmland classification: Not prime farmland

Map Unit Composition
Alderwood and similar soils: 60 percent
Urban land: 25 percent
Minor components: 6 percent
Estimates are based on observations, descriptions, and lransects of the mapunit.
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Custom Soil Resource Report

Description of Alderwood

Setting
Landform. Till plains
Parent material: Basal till

Typical profile
H1-0to 7 inches: gravelly ashy sandy loam
H2 - 7 to 35 inches: very gravelly ashy sandy loam
H3 - 35 to 60 inches: gravelly sandy loam

Properties and qualities
Slope: 2 to 8 percent
Depth to restrctive feature: 20 to 40 inches to densic material
Natural drainage class: Moderately well drained
Capacity of the most limiting layer to transmit water {Ksat). Very low to moderately
low (0.00 to 0.06 inthr)
Depth to water table: About 18 to 36 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Low {(about 3.0 inches)

Interpretive groups
Land capabilily classification (irrigated): None specified
Land capabilily classification (nonirmigated): 4s
Hydrologic Soil Group: B
Other vegetalive classification: Limited Depth Soils (GO02XN302WA)
Hydric soil rating: No

Minor Components

Mckenna
Percent of map unit: 2 percent
Landform: Depressions
Hydric soil rating: Yes

Norma
Percent of map unit: 2 percent
Landform: Depressions
Hydric soil rating: Yes

Terric medisaprists
Percent of map unit: 2 percent
Landform: Depressions
Hydric soil rating: Yes

6—Alderwood-Urban land complex, 8 to 15 percent slopes
Map Unit Setting

National map unit symbol: 2hzn
Elevation: 50 to 800 feet
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Custom Soil Resource Report

Mean annual precipitation: 25 to 60 inches

Mean annual air temperature: 48 to 52 degrees F
Frost-free period: 180 to 220 days

Farmiand classification: Not prime farmland

Map Unit Composition
Alderwood and similar soifs: 80 percent
Urban land: 25 percent
Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Alderwood

Setting
Landform: Till plains
Parent malerial: Basal till

Typical profile
H1 -0 to 7 inches: gravelly ashy sandy loam
H2 -7 to 35 inches: very gravelly ashy sandy loam
H3 - 35 to 60 inches: gravelly sandy loam

Properties and qualities
Slope: 8 to 15 percent
Depth to restrictive feature: 20 to 40 inches fo densic material
Natural drainage class: Moderately well drained
Capacily of the most limiting layer to transmit water (Ksaf): Very low to moderately
low (0.00 to 0.06 in/hr)
Depth to water table: About 18 to 36 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Low (about 3.0 inches)

Interpretive groups
Land capability classification {irrigated): None specified
Land capability classification {nonirrigated). 4s
Hydrologic Soif Group: B
Other vegelative classification: Limited Depth Soils (GO02XN302WA)
Hydric soil rating: No

Minor Components

Norma
Percent of map unit: 5 percent
Landform: Drainageways
Hydric soil rating: Yes

17—Everett very gravelly sandy loam, 0 to 8 percent slopes

Map Unit Setting
National map unit symbol. 21629
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Custom Soil Resource Report

Elevation: 30 to 900 feet

Mean annual precipitation: 35 to 91 inches

Mean annual air temperature: 48 to 52 degrees F
Frost-free period: 180 to 240 days

Farmiland classification: Farmland of statewide importance

Map Unit Composition
Everett and similar soils: 80 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit,

Description of Everett

Setting
Landform: Eskers, kames, moraines
Landform position (two-dimensional): Summit, shoulder
Landform position (three-dimensional): Crest, interfluve
Down-slope shape: Convex
Across-siope shape: Convex
Parent material: Sandy and gravelly glacial outwash

Typical profile
Qi - 0to 1 inches: slightly decomposed plant material
A - 11o Jinches: very gravelly sandy loam
Bw - 3 to 24 inches: very gravelly sandy loam
C1 - 24 to 35 inches: very gravelly loamy sand
C2 - 35 to 60 inches: extremely cobbly coarse sand

Properties and qualities
Slope: 0 to 8 percent
Depth to restrictive feature; More than 80 inches
Natural drainage class: Somewhat excessively drained
Capacity of the most limiting layer to transmit water (Ksat): High (1.98 to 5.95 in/hr)
Depth to water table: More than B0 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Low (about 3.2 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification {nonimgated): 4s
Hydrologic Soif Group: A
Other vegetative classification: Droughty Soils (GOD2XN402WA), Droughty Soils
{G002XF403WAY}, Droughty Soils (GO02XS401WA)
Hydric soi rating: No

Minor Components

Alderwood
Percent of map unit: 10 percent
Landform: Ridges, hills
Landform position (two-dimensional): Summit
Landform position (three-dimenisional): Crest, talf
Down-slope shape: Linear, convex
Across-slope shape: Convex
Hydric soil rating: No
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Custom Soil Resource Report

Indianola
Percent of rmap unit: 10 percent
Landform: Eskers, kames, terraces
Landform position (three-dimensional). Tread
Down-slope shape; Linear
Across-siope shape: Linear
Hydric soil rating: No

51—Pits

Map Unit Composition
Pits: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Pits

Interpretive groups
Land capability classification (irmigated}): None specified
Land capability classification (nonirmigated): 8
Hydric soil rating. No

15
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