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1 PURPOSE AND INTRODUCTION
Environmental Science Associates (ESA), at the request of Snohomish County Parks, Recreation, and
Tourism (County), prepared this report summarizing the findings of a field reconnaissance conducted to
determine the locations of critical areas on a potential site for construction of a new shooting range. The
shooting range will consist of pistol, rifle, archery, and skeet/trap. The field reconnaissance study area is
located in unincorporated Snohomish County, encompasses two land parcels (Parcel #s 28081500100100
and 28081500200100) totaling 640 acres (the entirety of Section 15, T28N, Range 8E), and also includes
two access roads located immediately adjacent to the parcels (Figure 1). Both parcels are currently owned
by Washington Department of Natural Resource (WDNR) and have been partially logged by WDNR in
the recent past (Figure 2).
The goal of the reconnaissance was to identify preliminary critical area boundaries to assist the County
with site layout and to assess potential permitting, mitigation and environmental compliance issues,
including compliance with the Snohomish County Critical Areas Code (SCC 30.62A). ESA’s scope of
work was limited to review of existing information for wetland, fish and wildlife habitat conservation
areas (streams), critical aquifer recharge areas, geologic hazards, and frequently flooded areas critical
areas, and field reconnaissance to identify wetlands and fish and wildlife habitat conservations areas
(streams).
Section 2.0 of this report documents the methods used by ESA to perform the background review and
fieldwork. Sections 3.0 and 4.0 describe existing information and field determinations for the wetlands
and streams present on-site. Section 5.0 describes the regulatory context including buffers.
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2 METHODS
ESA reviewed existing information and conducted a reconnaissance level field survey to identify and
assess wetlands and streams.

2.1 Review of Existing Information
Prior to conducting field work, ESA reviewed existing literature, maps, and other materials to identify
wetlands and streams or site characteristics indicative of wetlands and streams in the study area. Key
sources of information included the following:


Snohomish County PDS Map Portal (2019);



Google Earth Pro aerial imagery (2019);



WDNR Forest Practices Application (2019a);



WDNR Natural Heritage Program (WNHP) Wetlands of High Conservation Value mapper
(2019b);



WDNR Sultan Basin Existing Conditions Map (2019c);



National Resource Conservation Service (NRCS), U.S. Department of Agriculture (USDA) Web
Soil Survey (WSS) of study area (NRCS, 2019);



National Wetlands Inventory (NWI) Mapper (U.S. Fish and Wildlife Service [USFWS], 2019);



Washington Department of Fish and Wildlife (WDFW) SalmonScape fish database and mapping
application (WDFW, 2019a); and



WDFW Priority Habitats and Species (PHS) database (WDFW, 2019b).

Complete citations for these and other information sources are included in the References section (Section
7) of this report.

2.2 On-Site Investigation
2.2.1 Identifying and Classifying Wetlands
Within the study area, ESA made observations on vegetation, soils, and hydrology necessary to identify
wetlands and make preliminary wetland determinations. Various methods were used to assess the site,
including: 1) teams of ESA biologists walking parallel transects to observe site conditions and to identify
wetlands and streams; and 2) focused surveys to evaluate specific areas where existing data sources
Sultan Basin Shooting Range
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indicated a high probability of potential wetland and stream presence. In addition, ESA conducted
targeted examinations of those areas identified by County staff that had a high likelihood of being
developed as part of the gun range.
ESA applied guidance defined in the Western Mountains, Valleys, and Coast Regional Supplement to the
U.S. Army Corps of Engineers 1987 Wetlands Delineation Manual to determine the presence and general
extent of wetlands in the study area. The methodology outlined in the manual is based upon three
essential characteristics of wetlands: (1) hydrophytic vegetation; (2) hydric soils; and (3) wetland
hydrology. Field indicators of these three characteristics must all be present in order to determine that an
area is a wetland (unless problem areas or atypical situations are encountered).
No wetland or data plot flags were hung during the reconnaissance due to this activity being prohibited by
the terms of a land use agreement between ESA and WDNR. For each wetland identified in the study
area, GPS data was collected to document the approximate outer wetland boundary. In areas where
development would be precluded based on project design, other critical areas, or parcel boundaries, GPS
data was not collected around the entire boundary extent of a wetland, and the wetland boundary was
estimated using aerial photographs and other data sources. Figures presented in this report that show
identified wetlands in the study area use different line typing to indicate wetland boundaries approximated
in the field, and those portions of the wetland boundary estimated using aerial photographs and other data
sources.
Because the field investigation was conducted at the reconnaissance level, ESA biologists did not
establish formal data plots in every identified wetland to assess information regarding each of the three
wetland parameters (vegetation, soils, and hydrology). Rather, biologists made field observations of these
parameters at several locations to determine wetland and non-wetland areas. Only one set of formal data
plots (wetland plot and upland plot) were taken to better document field conditions in an identified
wetland.
Two classification systems that are commonly used to describe wetlands were used to assess wetlands in
the study area. The hydrogeomorphic (HGM) system describes wetlands in terms of their position in the
landscape and the movement of water in the wetland (Brinson, 1993). The U.S. Fish and Wildlife Service
classification system (Cowardin et al., 1979) describes wetlands in terms of their vegetation communities;
these include, for example, emergent, scrub-shrub, and forested community types.

2.2.1.1 Estimating Wetland Ratings
Under Snohomish County critical area regulations, all wetlands must be classified using the 2014 update
of Ecology’s Wetland Rating System for Western Washington (SCC 30.62A.230) (Hruby, 2014).
At each wetland, ESA made observations on site vegetation, hydrology, and soil characteristics. These
observations on key wetland attributes were used to estimate the rating of each wetland. This information
was used to make a preliminary estimate of wetland ratings and expected regulatory buffer requirements.
Although the 2014 update of Ecology’s Wetland Rating System for Western Washington was not formally
applied to each wetland, an estimate of the appropriate rating was made relying on our field staff’s
expertise with the rating system, and based on the conditions within both the site and the surrounding
watershed. Appendix B provides additional information about the rating system wetland categories.
Sultan Basin Shooting Range
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2.2.2 Stream Identification and Preliminary Stream Typing
ESA was not scoped to determine or flag the ordinary high water mark (OHWM) of stream features
within the study area. Rather, ESA determined the general locations of stream features within the study
area by collecting GPS points along the centerline of each stream or along the stream bank. No flags were
hung during the reconnaissance due to this activity being prohibited by the terms of a land use agreement
between ESA and WDNR.
Streams were preliminarily typed using the criteria in WAC 222-16-030, as required per SCC
30.62A.230. Preliminary stream types were based on physical channel conditions within the study area,
including bankfull width (BFW) and slope of the stream channel. As specified in WAC 222-16-031, fish
use in each stream segment was presumed for waters with specific physical characteristics. For example,
a stream received a preliminary stream type of Type F if it had the following characteristics: a defined
channel BFW of 2 feet or greater and a stream gradient of 16 percent or less. Streams that did not possess
these characteristics received a preliminary stream type of Type N.
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3 REVIEW OF EXISITING INFORMATION
3.1 Soils
Ten soil types are mapped within the study area: Mukilteo muck, Ragnar fine sandy loam 0 to 8 percent
slopes, Ragnar fine sandy loam 8 to 15 percent slopes, Sultan silt loam, Tokul gravelly medial loam 8 to
15 percent slopes, Tokul-Ogarty-Rock outcrop complex 0 to 25 percent slopes, Tokul-Ogarty-Rock
outcrop complex 25 to 65 percent slopes, Tokul-Winston gravelly loams 25 to 65 percent slopes, Winston
gravelly loam 0 to 3 percent slopes, and Winston gravelly loam 3 to 30 percent slopes (Figure 3). Winston
gravelly loam comprises most of the study area, while the northeastern portion is mapped as mostly Tokul
gravelly medial loam, 8 to 15 percent (NRCS, 2019). Ragnar fine sandy loam comprises majority of the
southern portion of the study area with sections of Mukilteo Muck (NRCS, 2019). Winston gravelly loam
soils are described as somewhat excessively drained and formed in outwash plains and terraces from
volcanic ash and glacial outwash. Tokul gravelly medial loam, 8 to 15 percent is classified as farmland of
statewide importance that is moderately well drained and formed from volcanic ash mixed with loess on
hillslopes and in till plains. Ragnar fine sandy loam is formed from glacial outwash in outwash plains and
is well drained. Mukilteo muck is classified as very poorly drained and formed from herbaceous organic
material in depressions. The NRCS indicates that the only soil type in the study area considered to be
hydric is Mukilteo muck (NRCS, 2019).

3.2 Wetlands
WDNR produced a figure for the study area, including on-site wetlands, streams, and roads to aid in this
critical areas reconnaissance effort. Six wetlands are shown on the figure within the southern portion of
the study area (Figure 2; WDNR, 2019c). Three of the wetlands mapped just south of the primary site
road (CSB-40) appear hydrologically connected by a mapped stream that ultimately extends south and
offsite.
Six wetlands are shown in the study area on the WDNR Forest Practices Application Mapping Tool and
Snohomish County PDS Map Portal within the southeastern portion of the study area (Figure 4). Similar
to Figure 2, four of the mapped wetlands located south of CSB-40 appear hydrologically connected by a
mapped stream (WDNR, 2019a). In addition, WDNR identifies a ‘Known Wetland of High Conservation
Value’ that overlaps the southern portion of the study area (2019b).
The USFWS’s NWI maps show eight wetlands within the study area (2019; Figure 4). All eight wetlands
are identified as palustrine scrub-shrub or forested and extend from CSB-40 south to the study area
boundary.
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3.3 Fish and Wildlife Habitat Conservations Areas
(Streams)
Two Type 5 streams are mapped by WDNR that extend through the northeast side of the study area across
Sultan Basin Road (Figures 2 and 4; WDNR, 2019ac). Multiple streams are mapped entering a large
wetland complex in the southern portion of the study area and ultimately extend south to Kellogg Lake.
None of the streams in the study area are mapped as Type F; the streams are classified as Type N (nonfish) or Type U (unknown) (WDNR, 2019). In addition, no fish use within the study area is mapped by
WDFW (2019a: 2019b).
WDFW maps mountain quail, a priority species, occurring in the southeastern portion of the study area
(WDFW PHS, 2019b). Cavity-nesting duck, another priority species, breeding areas are mapped in the
wetlands just north of the study area and just south of the study area within Kellogg Lake (WDFW,
2019b). The nearest area mapped as being occupied by marbled murrelet is two miles north of the study
area northern boundary (WDFW PHS, 2019b). Any trees large enough to be considered suitable habitat
are located in the southwest of the study area, within the buffers of the large wetland complex.

3.4 Steep Slopes
SCC 30.91L.040 identifies landslide hazard areas as those areas that are potentially subject to mass earth
movement based on a combination of geologic, topographic, and hydrologic factors, with a vertical height
of 10 feet or more. This includes slopes steeper than 33 percent which intersect geologic contacts with a
relatively permeable sediment overlying a relatively impermeable sediment or bedrock, and which
contain springs or ground water seeps. Figure 5 shows those areas in the study areas where slopes exceed
33% based on mapping by Snohomish County (2019). An analysis of the underlying geology of the
slopes is beyond the scope of work and should be conducted by a geologist with appropriate technical
capabilities. The figure is presented solely to indicate the presence of steep slopes, and the potential
presence of geologic hazard areas, which could affect the design and layout of the project.

3.5 Critical Aquifer Recharge Areas
SCC 30.62C.10 identifies critical aquifer recharge areas (CARA) as sole source aquifers, Group A
wellhead protection areas and areas sensitive to groundwater contamination. Figure 6 shows the study
area in relation to CARAs as mapped by Snohomish County (2019). The only identified CARA in the
vicinity of the study area is the Wellhead Protection Area 10-Year Travel Zone, located immediately to
the west and northwest of the study area (Figure 6). The figure is presented solely to indicate the presence
of County-identified CARAs, and the potential presence of other CARAs should be further investigated
by the County.
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4 RESULTS OF FIELD INVESTIGATION
The following sections describe the results of a field investigation conducted by ESA biologists, Pete
Lawson, Michael Muscari, Christina Hersum, Amanda Brophy, Claire Hoffman, Scott Olmsted, and
Aaron Booy on March 19, 20, 21, 26, and 27, 2019 to estimate wetland boundaries and stream locations
in the study area.

4.1 Wetlands Determinations
ESA determined that 18 wetlands are located within the study area. The approximate locations of
wetlands within the study area are shown in Figures 7a through 7d, and general wetland characteristics
are summarized in Table 1, with a more detailed discussion of individual wetlands following below.
TABLE 1.
WETLAND CHARACTERISTICS
Wetland Name

Estimated Area (acres)

Hydrogeomorphic Type

Cowardin Class

A

0.02

Depressional

PSS

B

0.25

Slope

PSS

C

0.38

Slope

PSS

D

0.23

Depressional

PSS/PFO

E

0.11

Depressional

PFO

F

0.01

Slope

PSS

G

150.00

Depressional

PSS/PFO

H

0.08

Depressional

PSS

I1-I2

0.21

Depressional

PEM/PSS

J1-J4

29.02

Depressional

POW/PEM/PSS/PFO

K

0.04

Depressional

PSS/PFO

L

1.45

Depressional

PSS

M

0.11

Depressional

PEM/PSS

N

0.04

Depressional

PEM/PSS

O

0.15

Depressional

PSS

P

1.53

Depressional

PEM/PSS/PFO

Q

0.03

Depressional

PEM/PSS

R

2.36

Depressional

PSS, PFO

S

0.01

Depressional

PFO

Offsite

0.19

Depressional

PSS
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4. Results of Field Investigation

4.1.1 Wetland A
Wetland A is a depressional, palustrine scrub-shrub (PSS) wetland located in the northwest portion of the
study area. The northern end of the wetland is approximately 67 feet from the north property boundary.
Wetland hydrology indicators observed in the wetland include a high water table (within 6 inches of the
soil surface), soil saturation to the surface, and ponding. The wetland is supported by a high groundwater
table and runoff from the adjacent hillsides. Hydrophytic vegetation within the wetland consists primarily
of piggyback plant (Tolmiea menziesii) and salmonberry (Rubus spectabilis). Soils within the wetland
contain prominent redoximorphic concentrations.
The wetland likely rates as Category III based on the relatively mature vegetation structure, limited
surface water storage capacity, simple vegetation community, and moderate connectivity to upland
habitats.

4.1.2 Wetland B
Wetland B is a slope, palustrine scrub-shrub (PSS) wetland located along the north property boundary.
The primary water source for the wetland is groundwater that emerges mid-slope. A small stream (Stream
F) originates in this wetland and flows off-site to the north. Dominant plants in the wetland include
salmonberry, red-stemmed dogwood (Cornus sericea), piggyback plant, and vine maple (Acer
circinatum). Soils within the wetland contain prominent redoximorphic concentrations.
The wetland likely rates as Category IV based on the limited surface water storage capacity and simple
vegetation structure.

4.1.3 Wetland C
Wetland C is a slope, palustrine scrub-shrub (PSS) wetland located in the northern portion of the study
area, and extends offsite to the north. A seasonal stream (Stream C) originates in the central portion of the
wetland and flows offsite to the north as well. Besides the seasonal stream, other wetland hydrology
indicators in the wetland include soil saturation to the surface, a high water table (within 10 inches of the
soil surface), and ponding. The wetland is supported by a high groundwater table, runoff from the
adjacent hillsides, and potentially by flooding from the seasonal stream. Hydrophytic vegetation within
the wetland consists primarily of salmonberry, red alder (Alnus rubra), and deer fern (Blechnum spicant).
Upland hummocks are present in the wetland and contain sword fern (Polystichum munitum), vine maple
and evergreen huckleberry (Vaccinium ovatum). Soils within the wetland are depleted and contain
prominent redoximorphic concentrations.
Wetland C likely rates as Category II based on the wetland’s surface water storage capacity, connectivity
to mature forest, and presence of habitat features.

4.1.4 Wetland D
Wetland D is a depressional, palustrine scrub-shrub (PSS) and forested (PFO) wetland located in the
northeastern portion of the study area. The wetland extends offsite to the north from the northern property
boundary. A seasonal stream (Stream A) originates within the southern portion of the wetland, conveying
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4. Results of Field Investigation

flow northward offsite. Besides the seasonal stream, other wetland hydrology indicators include soil
saturation to the surface and ponding. Hydrophytic vegetation within the wetland consists primarily of
salmonberry and red alder.
Wetland D likely rates as Category III based on the wetland’s low plant species diversity and structure,
connectivity to mature forest, and lack of habitat features.

4.1.5 Wetland E
Wetland E is a depressional, palustrine forested (PFO) wetland located in the northeast corner of the study
area. Dominant vegetation within the wetland includes western red cedar (Thuja plicata), western
hemlock (Tsuga heterophylla), vine maple, salmonberry, and devil’s club (Oplopanax horridus). The
primary source of wetland hydrology is ground water emerging at the base of adjacent slopes.
No outlet was observed; however, it is likely that water may flow from the wetland to the roadside ditch
to the north. The wetland likely rates as Category III based on the wetland’s landscape position, relatively
mature vegetation structure, and connectivity to upland habitats.

4.1.6 Wetland F
Wetland F is a slope, small palustrine scrub-shrub (PSS) wetland located in the northwestern portion of
the study area, and south of Wetland C. The wetland does not have any hydrological connection to
Wetland C or Stream B. Wetland hydrology indicators observed in the wetland include soil saturation to
the surface and a high water table (within 3-4 inches of the soil surface). The wetland is supported by a
high groundwater table and runoff from the adjacent hillsides. Hydrophytic vegetation within the wetland
consists primarily of salmonberry. Upland hummocks are present in the wetland and contain sword fern
and snakeskin liverwort (Conocephalum conicum). Soils are dark in color and contain bright, prominent
redoximorphic concentrations.
The wetland likely rates as Category IV based on the wetland’s limited surface water storage capacity,
lack of habitat features, and simple vegetation structure.

4.1.7 Wetland G
Wetland G is a depressional, palustrine scrub-shrub (PSS) and forested (PFO) wetland located in the
southwest corner of the study area and extends offsite to the south. The wetland is large and associated
with Kellogg Lake. Vegetation present in the small portion of the wetland within the study area includes
vine maple, salmonberry, and skunk cabbage (Lysichiton americanus).
This wetland is mapped by WDNR as a Wetland of High Conservation Value and rates as a Category I
wetland based on special characteristics (2019).

4.1.8 Wetland H
Wetland H is a small, depressional, palustrine scrub-shrub (PSS) wetland located in the southwestern
portion of the study area. The wetland is located north of CSB-40 and Wetland G, but does not have a
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4. Results of Field Investigation

hydrologic connection to Wetland G. No culvert was observed at the road that abuts the wetland to the
south. Wetland hydrology indicators for the wetland include soil saturation to the surface and ponding.
The primary water source for the wetland is likely groundwater and surface water runoff from adjacent
slopes. Dominant plant species within the wetland include Pacific crabapple (Malus fusca), Douglas’
spiraea (Spiraea douglasii), and bog labrador tea (Rhododendron groenlandicum). Small amounts of
sphagnum moss and sedge (Carex spp.) were observed; however, it does not appear that the amount of
sphagnum cover and presence of bog tolerant species is sufficient to meet the Ecology definition of a bog
(Hruby, 2014).
The wetland likely rates as Category II based on the wetland’s capacity to store surface water and its
connectivity to upland habitat.

4.1.9 Wetland I
Wetland I is a depressional, palustrine emergent (PEM) and scrub-shrub (PSS) wetland comprised of two
areas (Wetland I-1 and I-2) located at the southern end of the study area. Wetland I-1 extends
approximately 475 feet directly adjacent to the north side of CSB-40 and is hydrologically connected to
Wetland I-2 via a culvert under CSB-40. Wetland hydrology indicators observed in the wetland include
soil saturation and ponding. The wetland is supported by a high groundwater table and potentially by
stormwater runoff from the adjacent road. Hydrophytic vegetation within the wetland consists of
Douglas’ spiraea, common rush (Juncus effusus), and slough sedge (Carex obnupta). Soils are dark in
color (10YR 3/2) and contain prominent redoximorphic concentrations (7.5YR 4/6). Data Plot (DP)-3
characterizes the wetland (Appendix C).
The wetland likely rates as Category II based on the wetland’s capacity to store surface water and
connectivity to mature forest.

4.1.10 Wetland J
Wetland J is a large wetland complex located in the southeastern end of the study area that contains
multiple Cowardin vegetation classes, including: palustrine open water (POW), emergent (PEM), scrubshrub (PSS), and forested (PFO) classes. The wetland complex is comprised of several wetland areas
labeled as Wetlands J-1 through J-4, which are hydrologically connected by culverts and Streams D-1 and
D-2. Data Plot (DP) 1 characterizes the wetland, while DP-2 is representative of the adjacent uplands.
Wetland hydrology indicators observed in the wetland complex include saturation to the surface, high
water table (within 6 inches of the soil surface), and ponding (3 to 12 inches in depth). The wetland is
supported by a high groundwater table, runoff from adjacent hillsides, and potentially flooding from
streams. The wetland is drained by Stream D-3 located at the southern boundary of the wetland and study
area.
Soils observed in the wetland plot are primarily mucky loam. Soils are very dark brown (10 YR 2/2) from
0-6 inches of the soil surface and brown (7.5YR 3/4) from 6-16 inches of the soil surface. Soils appear to
meet hydric soil indicator Histosol (A1). The wetland is dominated by western hemlock, western red
cedar, Douglas’ spiraea, red-stemmed dogwood, salmonberry, slough sedge, skunk cabbage, lady fern
(Athyrium filix-femina), giant horsetail (Equisetum telmateia), water parsley (Oenanthe sarmentosa), and
water starwort (Callitriche stagnalis). Upland hummocks are present within the wetland and contain
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western hemlock, western red cedar, evergreen huckleberry, salal (Gaultheria shallon), and sword fern.
Small areas of sphagnum moss are also present within the wetland.
Evidence of recent beaver activity was observed and a number of snags and large wood debris that meet
the WDFW definition of priority habitat are present in the adjacent buffer. Due to these habitat features
and the complexity of vegetation and hydrologic regimes, this wetland would likely rate as Category I.

4.1.11 Wetland K
Wetland K is a small depressional, palustrine scrub-shrub (PSS) and forested (PFO) wetland located
approximately 100 feet west of Wetland J-4 in the southern portion of the study area. Wetland hydrology
indicators observed in the wetland include soil saturation to the surface, water marks (up to 12 inches in
height), and ponding (3-4 inches in depth). The wetland is supported by a high groundwater table and
runoff from adjacent hillsides. Hydrophytic vegetation in the wetland includes western hemlock, western
red cedar, and bog labrador tea. Small areas of sphagnum moss are also present.
The presence of sphagnum moss and bog labrador tea suggest this wetland might meet the definition of a
bog and would therefore rate as a Category I wetland.

4.1.12 Wetland L
Wetland L is a depressional, palustrine scrub-shrub (PSS) wetland located near the southwestern corner of
the study area. The wetland is approximately 145 feet east of Wetland J-4 and extends off-side to the east.
ESA walked the northwestern, western, and southwestern wetland boundary and estimated the eastern
boundary location. Wetland hydrology indicators observed included inundation throughout most of the
wetland. Hydrophytic vegetation within the wetland includes western red cedar and Douglas’ spirea.
Wetland L likely rates as Category III based on the low plant species diversity and structure, low habitat
connectivity, and presence of habitat features in the wetland.

4.1.13 Wetland M
Wetland M is a depressional, palustrine emergent (PEM) and scrub-shrub (PSS) wetland located in the
southeastern corner of the study area. The wetland is approximately 75 feet south of Wetland J-4 and
approximately 90 feet north of Wetland P. Wetland hydrology indicators observed include saturation and
approximately 1-2 feet of ponding which likely results from a high groundwater table and runoff from the
adjacent hillsides. Hydrophytic vegetation within the wetland includes salmonberry and dogwood.
Wetland M likely rates as Category III based on the low plant species diversity, simple vegetation
structure, and lack of habitat features in the wetland.

4.1.14 Wetland N
Wetland N is a small depressional, palustrine emergent (PEM) and scrub-shrub (PSS) wetland located in
the southeastern corner of the study area, approximately 130 feet southwest of Wetland O. Several inches
of ponding present in the wetland likely results from a high groundwater table within the depression and
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recent snow melt-off within the study area. The sparsely vegetated wetland was ringed by hydrophytic
vegetation, including salmonberry and dogwood. Multiple downed logs are present in the wetland’s
interior.
Wetland M likely rates as Category III based on the wetland’s low plant species diversity, simple
vegetation structure, presence of habitat features, and surface water storage capacity.

4.1.15 Wetland O
Wetland O is a depressional, palustrine scrub-shrub (PSS) wetland located near the southeastern corner of
the study area. The wetland is approximately 10 feet from the eastern study area boundary. ESA walked
the northwestern, western, and southwestern wetland boundaries and estimated the eastern boundary
location. Wetland hydrology indicators observed included inundation in the western portion of the
wetland and soil saturation to the surface throughout most of the wetland. Hydrophytic vegetation within
the wetland consists primarily of Douglas’ spirea (providing nearly 100 percent cover in the shrub
stratum) and sphagnum moss (covering over 70 percent of the wetland). While sphagnum moss covers
over 70 percent of the wetland, no other plant species indicative of bog conditions are present in the
wetland (Hruby, 2014).
Wetland M likely rates as Category III based on the low plant species diversity and structure, lack of
habitat features, and surface water storage capacity.

4.1.16 Wetland P
Wetland P is a depressional, palustrine emergent (PEM), scrub-shrub (PSS), and forested (PFO) wetland
located in the southeastern corner of the study area. The wetland is approximately 90 feet south of
Wetland M and approximately 225 feet north of the southern study area boundary. Hydrology indicators
observed in the wetland include soil saturation to the surface and ponding (1-2 feet in depth). The wetland
is supported by a high groundwater table and runoff from adjacent hillsides. Hydrophytic vegetation in
the wetland includes western hemlock, western red cedar, salmonberry, bog labrador tea, Douglas’
spiraea, and skunk cabbage.
There is over 70 percent cover of sphagnum moss, presence of bog labrador tea and sedge species, which
suggest this wetland potentially meets the definition of a bog and would therefore rate as a Category I
wetland.

4.1.17 Wetland Q
Wetland Q is a small depressional, palustrine emergent (PEM) and scrub-shrub (PSS) wetland located in
the southeastern corner of the study area. The wetland is approximately 155 feet north of the southern
study area boundary. Approximately 1-2 feet of ponding present in the wetland likely results from a
combination of a high groundwater table and recent snow melt-off within the study area. The wetland is
sparsely vegetated and ringed by hydrophytic vegetation, including salmonberry and dogwood.
Wetland Q likely rates as Category III based on the low plant species diversity, simple vegetation
structure, presence of habitat features, and surface water storage capacity.
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4.1.18 Wetland R
Wetland R is a depressional, palustrine scrub-shrub (PSS) and forested (PFO) wetland located near the
southeastern corner of the study area. The wetland is approximately 95 feet north of the southern study
area boundary and extends south off-site. Hydrology indicators observed in the wetland include soil
saturation to the surface and ponding (approximately 3 inches). Vegetation in the wetland includes
western hemlock, western red cedar, and bog labrador tea, and sphagnum moss.
There is over 70 percent cover of sphagnum moss and presence of bog labrador tea, which suggest this
wetland potentially meets the definition of a bog and would therefore rate as a Category I wetland.

4.1.19 Wetland S
Wetland S is a small depressional, palustrine forested (PFO) wetland located in the southwestern corner
of the study area. The wetland is approximately 180 feet south of CSB-40. Wetland hydrology indicator
includes saturation within 12 inches of the soil surface. The wetland is sparsely vegetated by black
cottonwood (Populus balsamifera) and salmonberry.
The wetland likely rates as Category III based on the wetland’s low plant species diversity, simple
vegetation structure, and its connectivity to adjacent habitats.

4.1.20 Offsite Wetland
This offsite wetland is a depressional, palustrine scrub-shrub (PSS) wetland located near the southeastern
corner of the study area. The wetland is approximately 10 feet from the eastern study area boundary.
Hydrophytic vegetation within the wetland consists primarily of Douglas’ spiraea providing nearly 100
percent cover.
The wetland likely rates as Category III based on the wetland’s low plant species diversity, simple
vegetation structure, lack of habitat features, and surface water storage capacity.

4.2 Stream Determinations
ESA identified a total of 6 streams within the study area. No fish were observed in any study area stream,
however, comprehensive fish presence surveys were not conducted. The approximate locations of
identified streams within the study area are shown in Figures 7a through 7d, and the preliminary stream
typing of each feature is summarized in Table 2, with detailed discussion of individual streams following
below.
TABLE 2.
STUDY AREA STREAMS AND ESTIMATED STREAM TYPES
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A

N

B

N

C

N
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D1-D3

F

E

N

F

N

4.2.1 Stream A
Stream A is located in the northern portion of the study area. The stream originates in a small wetland
(Wetland D) and drains open water from the wetland, conveying flow downstream, to the north offsite
into a roadside ditch parallel to Kellogg Lake Road. Substrate in the stream consists of small gravel and
fine sediments. The stream has a BFW of approximately 2 to 3 feet with some riffles. Wetted depths in
the portion of the stream onsite ranged from 3 to 4 inches. The slope of the stream was gradual and less
than 1 percent. Based on the BFW of the stream and seasonality of surface flow, the stream has a
preliminary typing of Type N.

4.2.2 Stream B
Stream B is located in the northwestern portion of the study area, and originates as a seep in a steep
hillside (approximately 30-35 percent slope). Substrate within the stream consists of silt and sand. The
upper portion of the stream is narrow with an estimated wetted width of one foot before the stream widens
to 10 feet and becomes braided in the lower portions. The stream flows above ground to the north for
most of its extent, but flows subsurface for approximately 4 feet, remerges, and then flows subsurface
again and does not remerge but likely infiltrates into Wetland C. Based on the wetted width of the stream
and subsurface flow, the stream has a preliminary typing of N.

4.2.3 Stream C
Stream C is located in the northwestern portion of the study area. The stream originates in a wetland
(Wetland C) and flows above ground as a braided channel to the west before flow goes subsurface for
approximately 15 feet and remerges, flowing west/northwest offsite in a narrower channel. Substrate in
the stream consists of small and medium gravels and fine sediments. The stream has a BFW of
approximately 2 feet, with no riffles. Wetted depths of the onsite portion of the stream ranged between 4
and 6 inches. The slope of the stream was gradual and less than two percent. Based on the BFW of the
stream and seasonality of surface flow, the stream has a preliminary typing of Type N.

4.2.4 Stream D
4.2.4.1 Stream D, Reach 1 (D-1)
Stream D-1 is located in the southern study area and originates below a series of small beaver dams,
draining the southern end of a large wetland (Wetland J-4), and providing a connection to Wetland J-3.
No water was present at the time of the site visit. The stream channel has a BFW of approximately 8 to 10
feet with silty substrate and some sorted gravels. The slope of the stream was gradual and less than two
percent. Based on a BFW of greater than two feet and a slope of <16%, the stream has a preliminary
stream typing of Type F.
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4.2.4.2 Stream D, Reach 2 (D-2)
Stream D-2 is located in the southwest portion of the study area, within the large wetland complex. The
middle reaches of Stream D drains open water from Wetland J-3, conveying flow downstream, to the
southwest, into Wetland J-2. The stream exits Wetland J-3 through a 48-inch diameter corrugated metal
pipe (CMP) under an abandoned logging road. Substrate in the stream consists of small and medium
gravel, as well as fine sediments. The upper portion of the stream is impounded by a beaver dam. The
impounded portion of the stream has a BFW of approximately 20 to 25 feet, with no riffles. Wetted
depths in this reach appeared to range from 0.5 to 2.0 feet. Downstream of the dam, the stream narrows to
a BFW of 6 to 8 feet, with more instream cobble present. The stream widens as it enters the open waters
of Wetland J-2. The slope of the stream was gradual and less than two percent. Based on a BFW of
greater than two feet and a slope of <16%, the stream has a preliminary stream typing of Type F.

4.2.4.3 Stream D, Reach 3 (D-3)
Stream D-3 is located in the southern portion of the study area and originates below a series of small
beaver dams and drains the southern end of a large wetland complex (Wetland J) before flowing offsite to
the south. Based on DNR and Snohomish County stream mapping, this stream is connected to a larger
stream system south of the study area. The stream has a BFW of approximately 6 feet and a wetted depth
of 3 inches. Stream substrate is predominately small and medium gravels. Numerous habitat features are
present including a series of pools and riffles, large woody debris, and small beds of aquatic plants (water
parsley and water starwort). Based on the BFW, habitat features, and connection to other waters offsite,
the stream has a preliminary typing of Type F.

4.2.5 Stream E
Stream E is located northeast of Wetland J-4. The stream’s headwater is a seep located approximately
midway down the steep slope that traverses much of the southeastern portion of the property. The stream
flows to the toe of slope and roughly an additional 30 feet away from the slope before encountering sandy
substrate resulting in subsurface flows. The upper portion of the stream channel has greater than 16
percent slope, while the lower portion is approximately 2 percent slope. The stream has a BFW of
approximately 12 inches and a wetted depth of 1-inch. Stream substrate is predominantly gravel and sand
with limited silts. Based on the BFW of the stream, likely seasonality of surface flow, steep slope, and
lack of connection to other waters, the stream has a preliminary typing of Type N.

4.2.6 Stream F
Stream F is located in the northern portion of the study area. The stream originates in a small wetland
(Wetland B) and drains open water from the wetland, conveying flow downstream, to the north offsite
into a roadside ditch parallel to Kellogg Lake Road. Substrate in the stream consists of small gravel and
fine sediments. The stream has a BFW of less than one foot with some riffles. Wetted depths in the
portion of the stream onsite ranged from 1-2 inches. The slope of the stream was approximately 16
percent. Based on the BFW of the stream and slope of 16 percent, the stream has a preliminary typing of
Type N.
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4.3 Upland Description
Timber harvest following forest practice rules, such as maintaining stream and wetland buffers, routinely
occurs within the study area. Approximately 300 acres of the study area was harvested over 30 years ago.
Since then, a relatively well-established forest habitat with a dense canopy has developed. The west and
northeast sides of the study area were logged more recently (approximately 10-20 years ago), and are
currently characterized by low-lying, dense coniferous and shrub habitat. In 2018, an approximately 60acre portion of the northern study area was harvested and currently contains limited forest canopy and low
shrub habitat (Figure 2).
The majority of upland areas adjacent to identified wetlands and streams in the study area consist of
coniferous forest species. The coniferous forest surrounding wetlands and streams provides dense canopy
cover over a well-established understory and included the following observed species: western hemlock,
western red cedar, vine maple, salmonberry, sword fern, deer fern, Oregon grape (Mahonia berberis),
bracken fern (Pteridium aquilinum), salal, and evergreen huckleberry. Based on a visual assessment, the
approximate average diameter of trees is greater than 20 inches (diameter at breast height (dbh)) with
some snags greater than 20 inches in dbh as well. Snags observed in the study area appeared to have
cavities used as nesting or roosting sites for cavity nesting bird species. In addition, soils present in the
adjacent upland are relatively coarse texture (e.g., gravelly and sandy loam) with bright coloration, which
is common of well-drained soils that are found in upland (non-wetland) areas.
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5 REGULATORY CONTEXT
The proposed project will be designed to avoid and minimize impacts to wetlands and streams and their
buffers to the extent practicable. However, to achieve its purpose, the project may result in limited,
unavoidable impacts to wetlands, streams, or buffers. If such impacts were to occur, the project would
require federal, state, and local permits and /or approvals. This section summarizes the regulatory context
for permit authorities.

5.1 Federal
The U.S. Army Corps of Engineers regulates discharges of dredged or fill materials into waters of the
United States, including wetlands, under Section 404 of the Clean Water Act. The purpose of the Clean
Water Act is to “restore and maintain the chemical, physical, and biological integrity of the Nation’s
waters.” A Section 404 permit may be required if a proposed project involves filling wetlands or altering
streambeds or other waters of the U.S. The Corps will determine if wetlands are jurisdictional based upon
the presence of a “significant nexus” to navigable waters (EPA and Corps, June 5, 2007).
To apply for a Section 404 permit, the applicant submits a Joint Aquatic Resources Permit Application
(JARPA) and supporting information. The Corps has established two types of permit programs under
Section 404: nationwide and individual. Nationwide permits are issued when a proposed activity will
have minimal adverse impacts to wetlands. All other projects are evaluated under the Individual Permit
process. The Corps determines which permitting process is used for a proposed project. The Corps will
require that wetland impacts be avoided or minimized to the extent practicable, and mitigation will likely
be required for unavoidable wetland impacts.
For activities that require a federal permit, occur on federal lands, or receive federal funding, the federal
lead agency is required to consult with the National Marine Fisheries Service (NMFS) and the United
States Fish and Wildlife Service (USFWS) with respect to the proposed activities direct and indirect
effects on species and habitats under the Endangered Species Act. In addition, compliance with the
National Historic Preservation Act is required, including consultation with affected Native American
tribes and potentially a cultural resources survey.

5.2 State
State permitting for activities in wetlands is administered by the Department of Ecology. The state
certification process under Section 401 of the federal Clean Water Act is usually triggered through a
Section 404 permit application. Section 401 directs each state to certify that proposed in-water activities
will not adversely affect water quality or violate state aquatic protection laws. In Washington State,
Ecology is responsible for administering the state certification program. Ecology may issue approval,
approval with conditions, denial, or a request for delay due to lack of information. Any conditions
attached to the 401 certification become part of the Section 404 permit.
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Additionally, projects that use, divert, obstruct, or change the natural bed or flow of state waters require a
Hydraulic Project Approval (HPA) from WDFW. The HPA permit is authorized through Chapter 77.55
Revised Code of Washington (RCW), and administered through rules in Chapter 220-110 Washington
Administrative Code (WAC).

5.3 Snohomish County
5.3.1 Critical Areas
Snohomish County regulates critical areas under SCC 30.96, Critical Area Regulations, which includes
the following: wetlands, fish and wildlife habitat conservation areas, geologically hazardous areas, and
critical aquifer recharge areas. The proposed project will require review and approval according to these
regulations. The text below addresses the critical area buffers for wetlands and fish and wildlife habitat
conservation areas only. The applicability of other critical areas regulations (e.g., geologically hazardous
areas and critical aquifer recharge areas) to the project is outside of the scope of this report and such
investigations, if required, should be conducted by others.
Wetland regulations are described in SCC 30.62A, Part 300, and mitigation standards are provided under
SCC 30.62A.130 and 30.62A.160. For mitigating wetland impacts, the City’s code requires restoration,
creation, or enhancement of wetlands consistent with Ecology’s Guidelines for Developing Freshwater
Wetlands Mitigation Plans and Proposals (2004). Streams and associated buffers are regulated as habitat
conservation areas, and impacts would require mitigation under SCC 30.62A, Part 300

5.3.2 Wetland Rating and Buffer Requirements
Standard buffer widths required for wetlands depend upon the wetland rating as outlined in SCC
30.62A.320. Although formal wetland delineations and wetland ratings were not conducted as part of this
reconnaissance effort, ESA estimated wetland ratings based on knowledge of Ecology’s 2014 rating
system. Standard buffers for wetlands within the study area are summarized in Table 3 and shown in
Figure 8.
TABLE 3.
WETLAND RATINGS AND APPLICABLE BUFFER DISTANCES (SCC 30.62A)
Wetland Name

Estimated Wetland Category
(2014 Wetland Rating System)c

SCC Required Standard Buffer
Width (feet)

Wetland A

III

110

Wetland B

IV

40

Wetland C

II

110

Wetland D

III

110

Wetland E

III

110

Wetland F

IV

40

Wetland G

I

190

Wetland H

II

110

Wetland I

II

110
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Wetland J

I

225

Wetland K

I

190

Wetland L

III

110

Wetland M

III

110

Wetland N

III

110

Wetland O

I

190

Wetland P

I

110

Wetland Q

III

110

Wetland R

I

190

Wetland S

III

110

Offsite

III

110

5.3.3 Stream Rating and Buffer Requirements
According to SCC 30.62A.320. the buffer width assigned to a stream depends on the stream type and
presence of salmonids. Standard buffers for streams within the study area are summarized in Table 4 and
shown in Figure 8.
TABLE 4.
STUDY AREA STREAMS AND STREAM BUFFER DISTANCES (SCC 30.62A)
Stream Name

Estimated Stream Type*

SCC Required Standard
Buffer Width (feet)

A

N

50

B

N

50

C

N

50

D1-D3

F

100

E

N

50

F

N

50
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6 LIMITATIONS
Within the limitations of schedule, budget, scope-of-work, and seasonal constraints, we warrant that this
reconnaissance study was conducted in accordance with generally accepted environmental science
practices, including the technical guidelines and criteria in effect at the time this study was performed, as
outlined in the Methods section (Appendix A). The results and conclusions of this report represent the
authors’ best professional judgment, based upon information provided by the project proponent in
addition to that obtained during the course of this study. No other warranty, expressed or implied, is
made.
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Figure 2
WDNR Mapped Wetlands, Streams, Roads, and 2018 Logged Area – Sultan Basin
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Figure 3
Mapped Soils - Sultan Basin
Snohomish County, Washington
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Figure 4
4
Mapped Wetlands and Streams - Sultan Basin
Snohomish County, Washington
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Figure 5
Mapped Landslide Hazard Areas - Sultan Basin
Snohomish County, Washington
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Figure 6
Mapped CARA Wellhead Protection Area - Sultan Basin
Snohomish County, Washington
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Figure 7a
Overview of Wetland and Stream Reconnaissance Results - Sultan Basin
Snohomish County, Washington
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Figure 7b
Northern Wetlands and Streams - Sultan Basin
Snohomish County, Washington
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Figure 7c
Southeastern Wetlands and Streams - Sultan Basin
Snohomish County, Washington
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Figure 7d
Southwestern Wetlands and Streams - Sultan Basin
Snohomish County, Washington

Wetland Reconnaissance Boundaries

Stream A

Culvert Connections (approximate)

â

ââ
ââ

ââ

ââ

â

Study Area

Stream B

nB

as
in

Ro

BCS

ad

40

Wetland E

Wetland D

CSB-58

Wetland B

Su
lta

Sultan Basin Road

Wetland C

Wetland F

Wetland A

Access roads (WDFW, 2019c)

ââ

â ââ

Streams (approximate center line)

Stream E

Wetland K

Wetland J

ââ
ââââ

â

â

â â

â

â

ââ

â

ââ

â
ââ

ââ

Wetland R

ââ

â

ââ

Stream D

â

â

â

ââ
âââ
â

Wetland
continues offsite

â

â âââ

Wetland L
Wetland M
Wetland O

â

â ââ

ââ

âââ
ââ

â

Feet

â

ââ

â â ââ

0

â
ââ

ââ

N

â

Wetland G

Wetland S

ââ â

Wetland H

âââ

â

âââ

â

Wetland I

âââ

Path: U:\GIS\GIS\Projects\18xxxx\D181334.01_SnoCo_Sultan_Shooting_Range\03_MXDs_Projects\All_WL_ST_Buffers.mxd, abrophy 4/11/2019

Stream C

âââ

â â â â

Stream F

Wetland Boundaries (estimated)

ââ

ââââ

Wetland P

Wetland N
Offsite
Wetland

Wetland Q

2,000

SOURCE: ESA, 2019; Snohomish County, 2012

D181334.01 Snohomish County Sultan Shooting Range

Figure 8
Overview of Wetland and Stream Estimated Standard Buffers - Sultan Basin
Snohomish County, Washington
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PHOTOS
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WETLAND DEFINITION AND DELINEATION
Wetlands are formally defined by the U.S. Army Corps of Engineers (Corps) (Federal Register 1982), the
Environmental Protection Agency (EPA) (Federal Register 1988), the Washington Shoreline
Management Act (SMA) of 1971 and the Washington State Growth Management Act (GMA) as follows:
… those areas that are inundated or saturated by surface or groundwater at a frequency and
duration sufficient to support, and that under normal circumstances do support, a prevalence of
vegetation typically adapted for life in saturated soil conditions. Wetlands generally include
swamps, marshes, bogs, and similar areas (Federal Register, 1982, 1986).
In addition, the SMA and the GMA definitions add:
Wetlands do not include those artificial wetlands intentionally created from non-wetland site,
including, but not limited to, irrigation and drainage ditches, grass-lined swales, canals,
detention facilities, wastewater treatment facilities, farm ponds, and landscape amenities, or
those wetlands created after July 1, 1990 that were unintentionally created as a result of the
construction of a road, street, or highway. Wetlands may include those artificially created
wetlands intentionally created from non-wetland areas to mitigate the conversion of wetlands.
Methods defined in Western Mountains, Valleys, and Coast Regional Supplement (Corps, 2010) to the
U.S. Army Corps of Engineers 1987 Wetlands Delineation Manual (Manual) were used to determine the
presence and extent of wetlands in the study area. These methods are also consistent with state
requirements in WAC 173-22-035.
The methodology outlined in the manuals is based upon three essential characteristics of wetlands:
(1) hydrophytic vegetation; (2) hydric soils; and (3) wetland hydrology. Field indicators of these three
characteristics must all be present in order to determine that an area is a wetland (unless problem areas or
atypical situations are encountered). These characteristics are discussed below.
The “routine on-site determination method” was used to determine wetland boundaries that had not been
previously delineated. Formal data plots were established where information regarding each of the three
wetland parameters (vegetation, soils, and hydrology) was recorded. This information was used to
distinguish wetlands from non-wetlands. If wetlands were determined to be present within the study area,
wetland boundaries were delineated with sequentially numbered colored pin flags or flagging. Data plot
locations were also marked with colored flagging. Data sheets for each of the formal data plots evaluated
for this study are provided in Appendix B.
Vegetation
Plants must be specially adapted for life under saturated or anaerobic conditions to grow in wetlands. The
U.S. Fish and Wildlife Service (USFWS) has determined the estimated probability of each plant species’
occurrence in wetlands and has accordingly assigned a “wetland indicator status” (WIS) to each species.
Plants are categorized as obligate (OBL), facultative wetland (FACW), facultative (FAC), facultative
upland (FACU), and upland (UPL). Definitions for each indicator status are listed below. Species with an
indicator status of OBL, FACW, or FAC are considered adapted for life in saturated or anaerobic soil
conditions. Such species are referred to as “hydrophytic” vegetation.

Sultan Basin Shooting Range
Critical Areas Reconnaissance Report

A-2

ESA / D181334.01
May 2019

APPENDIX A:
APPENDIX A:

Key to Wetland Indicator Status codes:
OBL

Obligate: species that almost always occur wetlands under natural conditions (est.
probability >99%).

FACW Facultative wetland : species that usually occur in wetlands (est. probability 67 to 99%),
but are occasionally found in non-wetlands.
FAC

Facultative: Species that are equally likely to occur in wetlands or non-wetlands (est.
probability 34 to 66%).

FACU Facultative upland: species that usually occur in non-wetlands (est. probability 67 to
99%), but are occasionally found in wetlands.
UPL

Upland: species that almost always occur in non-wetlands under normal conditions (est.
probability >99%).
Areas of relatively homogeneous vegetative composition can be characterized by “dominant” species.
The indicator status of the dominant species within each vegetative stratum is used to determine if the
plant community may be characterized as hydrophytic. The vegetation of an area is considered to be
hydrophytic if more than 50% of the dominant species have an indicator status of OBL, FACW, or FAC.
The Regional Supplement provides additional tests for evaluating the presence of hydrophytic vegetation
communities including the prevalence index, morphological adaptations, and wetland non-vascular plants.
The Supplement also addresses difficult situations where hydrophytic vegetation indicators are not
present but hydric soils and wetland hydrology are observed.
Soils
Hydric soils are indicative of wetlands. Hydric soils are defined as soils that are saturated, flooded, or
ponded long enough during the growing season to develop anaerobic conditions in the upper part of the
soil profile (Federal Register, 1994). The Natural Resources Conservation Service (NRCS), in
cooperation with the National Technical Committee for Hydric Soils, has compiled lists of hydric soils
(NRCS, 1995). These lists identify soil series mapped by the NRCS that meet hydric soil criteria. It is
common, however, for a map unit of non-wetland (non-hydric) soil to have inclusions of hydric soil, and
vice versa. Therefore, field examination of soil conditions is important to determine if hydric soil
conditions exist.
The NRCS has developed a guide for identifying field indicators of hydric soils (NRCS, 2010). This list
of hydric soil indicators is considered to be dynamic; revisions are anticipated to occur on a regular basis
as a result of ongoing studies of hydric soils. In general, anaerobic conditions create certain characteristics
in hydric soils, collectively known as “redoximorphic features,” that can be observed in the field
(Vepraskas, 1999). Redoximorphic features include high organic content, accumulation of sulfidic
material (rotten egg odor), greenish- or bluish-gray color (gley formation), spots or blotches of different
color interspersed with the dominant or matrix color (mottling), and dark soil colors (low soil chroma)
(NRCS, 2010; Vepraskas, 1999). Soil colors are described both by common color name (for example,
“dark brown”) and by a numerical description of their hue, value, and chroma (for example, 10YR 2/2) as
identified on a Munsell soil color chart (Munsell Color, 2000). Soil color is determined from a moist soil
sample.
The Regional Supplement provides methods for difficult situations where hydric soil indicators are not
observed, but indicators of hydrophytic vegetation and wetland hydrology are present.
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Hydrology
Water must be present in order for wetlands to exist; however, it need not be present throughout the entire
year. Wetland hydrology is considered to be present when there is permanent or periodic inundation or
soil saturation at or near the soil surface for more than 12.5% of the growing season (typically two weeks
in lowland Pacific Northwest areas). Areas that are inundated or saturated for between 5% and 12.5% of
the growing season in most years may or may not be wetlands. Areas inundated or saturated for less than
5% of the growing season are non-wetlands (Ecology, 1997).
Indicators of wetland hydrology include observation of ponding or soil saturation, water marks, drift
lines, drainage patterns, sediment deposits, oxidized rhizospheres, water-stained leaves, and local soil
survey data. Where positive indicators of wetland hydrology are observed, it is assumed that wetland
hydrology occurs for a sufficient period of the growing season to meet the wetland criteria, as described
by Ecology (1997). The Regional Supplement provides methods for evaluating situations in wetlands that
periodically lack indicators of wetland hydrology but where hydric soils and hydrophytic vegetation are
present.
CLASSIFYING WETLANDS
Two classification systems are commonly used to describe wetlands. The hydrogeomorphic (HGM)
system describes wetlands in terms of their position in the landscape and the movement of water in the
wetland (Brinson, 1993). The U.S. Fish and Wildlife Service classification system (Cowardin et al., 1979)
describes wetlands in terms of their vegetation communities; these include, for example, emergent, scrubshrub, and forested community types.
ASSESSING WETLAND FUNCTIONS
Snohomish County specifies the use of Ecology’s Washington State Wetland Rating System for Western
Washington—Revised (Hruby, 2014) for rating wetlands. This rating system was developed by Ecology to
differentiate wetlands based on their sensitivity to disturbance, their significance, their rarity, our ability
to replace them, and the beneficial functions they provide to society. Although this system is designed to
rate wetlands, it is based on whether a particular wetland performs a particular function and the relative
level to which the function is performed. An assessment of wetland functions is inherent in the rating
system. Appendix C provides additional information about the rating system wetland categories and
completed rating forms for the study.
The rating system was designed to differentiate between wetlands based on their sensitivity to
disturbance, their significance, their rarity, our ability to replace them, and the functions they provide. In
addition to rating a particular wetland, the rating system also provides a qualitative assessment of several
wetland functions, including water quality improvement, flood flow alteration, and wildlife habitat.
Wetlands are given points based on a series of questions regarding water quality, hydrologic, and habitat
functions, and then scored into four categories: Category I (highest score) through Category IV (lowest
score). Because detailed scientific knowledge of wetland functions is limited, evaluations of the functions
of individual wetlands are somewhat qualitative and dependent upon professional judgment.
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Washington State Wetland Rating System
The observed wetlands were rated using the Washington State Department of Ecology’s Wetland Rating
System for Western Washington (Hruby, 2014). This system was developed by Ecology to differentiate
wetlands based on their sensitivity to disturbance, their significance, their rarity, our ability to replace
them, and the beneficial functions they provide to society. Wetlands are categorized using the Ecology
rating system according to the following criteria:
Category I wetlands represent a unique or rare wetland type; or are more sensitive to disturbance; or are
relatively undisturbed and contain ecological attributes that are impossible to replace within a human
lifetime.
Category II wetlands are difficult, though not impossible, to replace, and provide high levels of some
functions.
Category III wetlands have a moderate level of function. They have been disturbed in some ways, and
are often less diverse or more isolated from other natural resources in the landscape than Category II
wetlands.
Category IV wetlands have the lowest levels of functions and are often heavily disturbed.
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WETLAND DETERMINATION DATA FORM – Western Mountains, Valleys, and Coast Region
Project/Site: Sultan Basin Shooting Range
Applicant/Owner:

City/County: Snohomish County

Snohomish County/WDNR

State:

Investigator(s): M. Muscari, C. Hersum
Landform (hillslope, terrace, etc.):
Subregion (LRR):

Section, Township, Range:

terrace

Sampling Date:

26-Mar-2019

Sampling Point:

DP-1

S 15, T28N, R 8E

Local relief (concave, convex, none): none

A

Soil Map Unit Name:

WA

Lat: 47.910183

Slope (%):

Long: -121.761855

Mukilteo muck

0

Datum: NAD

NWI classification: PFO/PSS

Are climatic / hydrologic conditions on the site typical for this time of year?

Yes

No

X

(If no, explain in Remarks.)

Are Vegetation

Soil

or Hydrology

significantly disturbed?

Are “Normal Circumstances” present? Yes

Are Vegetation

Soil

or Hydrology

naturally problematic?

(If needed, explain any answers in Remarks.)

X

No

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc.
Hydrophytic Vegetation Present?
Hydric Soil Present?

Yes
Yes

X
X

No
No

Is the Sampled Area

Wetland Hydrology Present?

Yes

X

No

within a Wetland?

Remarks:

Yes

X

No

Located in WL J; beaver signs
Climatic conditions were drier than normal for previous three months.

VEGETATION – Use scientific names of plants.
Tree Stratum

(Plot size:

Absolute
% Cover

5m R)

Dominant
Species?

Indicator
Status

1. Pseudotsuga menziesii

45

X

FACU

2. Thuja plicata
3.

15

X

FAC

Dominance Test worksheet:
Number of Dominant Species
That Are OBL, FACW, or FAC:

(A)

5

(B)

60.00

(A/B)

Total Number of Dominant

4.

Species Across All Strata:

Sapling/Shrub Stratum

(Plot size:

60

= Total Cover

10

X

3m R)

1. Rubus spectabilis
2.
3.

Percent of Dominant Species
FAC

That Are OBL, FACW, or FAC:
Prevalence Index worksheet:

4.

Total % Cover of:

5.
10
Herb Stratum

3

(Plot size:

= Total Cover

1m R)

1. Oenanthe sarmentosa
2. Polystichum munitum

5

X

OBL

3

X

FACU

3.

Multiply by:

OBL species

x 1=

FACW species

x 2=

FAC species

x 3=

FACU species

x 4=

UPL species

x 5=

Column Totals:

4.
5.

(A)

(B)

Prevalence Index = B/A =

6.

0

Hydrophytic Vegetation Indicators:

7.

1- Rapid Test For Hydrophytic Vegetation

8.

X 2- Dominance Test is >50%

9.

3- Prevalence Index is ≤3.01
4- Morphological Adaptations1 (Provide supporting

10.
11.
8
Woody Vine Stratum

(Plot size:

3m

data in Remarks or on a separate sheet)
5- Wetland Non-Vascular Plants1
1
6- Problematic Hydrophytic Vegetation (Explain)

= Total Cover

R)
1

1.
2.

Indicators of hydric soil and wetland hydrology must

be present, unless disturbed or problematic.
= Total Cover

% Bare Ground in Herb Stratum

Hydrophytic
Vegetation

Yes

X

No

Present?
Remarks:

Located in WL J; beaver signs

US Army Corps of Engineers

Western Mountains, Valleys, and Coast - Version 2.0

Sampling Point:

SOIL

DP-1

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth

Matrix

(inches)
0-6
6-15

Redox Features

Color (moist)
10YR 2/2
7.5YR 3/4

%
100
100

Color (moist)

Type1

%

Loc2

Texture
mucky loam
mucky loam

1

2

Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)
X Histosol (A1)

Remarks

Location: PL=Pore Lining, M=Matrix.

Indicators for Problematic Hydric Soils3:

Sandy Redox (S5)

2 cm Muck (A10)

Histic Epipedon (A2)

Stripped Matrix (S6)

Red Parent Material (TF2)

Black Histic (A3)

Loamy Mucky Mineral (F1) (except MLRA 1)

Very Shallow Dark Surface (TF12)

Hydrogen Sulfide (A4)

Loamy Gleyed Matrix (F2)
Depleted Matrix (F3)

Other (Explain in Remarks)

Depleted Below Dark Surface (A11)
Thick Dark Surface (A12)
Sandy Mucky Mineral (S1)

Redox Dark Surface (F6)
Depleted Dark Surface (F7)

Sandy Gleyed Matrix (S4)

Redox Depressions (F8)

Indicators of hydrophytic vegetation and
wetland hydrology must be present,

3

unless disturbed or problematic.

Restrictive Layer (if present):
Type:
Depth (inches):

Hydric Soil Present?

Yes

X

No

Remarks:

HYDROLOGY
Wetland Hydrology Indicators:
Primary Indicators (minimum of one required; check all that apply)
Surface Water (A1)
X High Water Table (A2)
X Saturation (A3)
Water Marks (B1)
Sediment Deposits (B2)
Drift Deposits (B3)
Algal Mat or Crust (B4)
Iron Deposits (B5)
Surface Soil Cracks (B6)
Inundation Visible on Aerial Imagery(B7)
Sparsely Vegetated Concave Surface (B8)
Field Observations:
Surface Water Present?
Water Table Present?
Saturation Present?
(includes capillary fringe)

Yes
Yes
Yes

X
X

No
No
No

Secondary Indicators (2 or more required)

Water-Stained Leaves (B9) (except MLRA
1, 2, 4A, and 4B)
Salt Crust (B11)
Aquatic Invertebrates (B13)
Hydrogen Sulfide Odor (C1)
Oxidized Rhizospheres along Living Roots (C3)
Presence of Reduced Iron (C4)
Recent Iron Reduction in Tilled Soils (C6)
Stunted or Stressed Plants (D1) (LRR A)
Other (Explain in Remarks)

X

Depth (Inches):
Depth (Inches):
Depth (Inches):

NA
6
1

Water-Stained Leaves (B9) (MLRA 1, 2,
4A, and 4B)
Drainage Patterns (B10)
Dry-Season Water Table (C2)
Saturation Visible on Aerial Imagery (C9)
Geomorphic Position (D2)
Shallow Aquitard (D3)
FAC-Neutral Test (D5)
Raised Ant Mounds (D6) (LRR A)
Frost-Heave Hummocks (D7)

Wetland Hydrology Present?

Yes

X No

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:
Remarks:

Climatic conditions were drier than normal for previous three months.

US Army Corps of Engineers

Western Mountains, Valleys, and Coast - Version 2.0

WETLAND DETERMINATION DATA FORM – Western Mountains, Valleys, and Coast Region
Project/Site: Sultan Basin Shooting Range
Applicant/Owner:

City/County: Snohomish County

Snohomish County/WDNR

State:

Investigator(s): M. Muscari, C. Hersum
Landform (hillslope, terrace, etc.):
Subregion (LRR):

Section, Township, Range:

terrace

Sampling Date:

26-Mar-2019

Sampling Point:

DP-2

S 15, T28N, R 8E

Local relief (concave, convex, none): none

A

Soil Map Unit Name:

WA

Lat: 47.910166

Slope (%):

Long: -122.761977

Mukilteo muck

0

Datum: NAD

NWI classification: upland

Are climatic / hydrologic conditions on the site typical for this time of year?

Yes

No

X

(If no, explain in Remarks.)

Are Vegetation

Soil

or Hydrology

significantly disturbed?

Are “Normal Circumstances” present? Yes

Are Vegetation

Soil

or Hydrology

naturally problematic?

(If needed, explain any answers in Remarks.)

X

No

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc.
Hydrophytic Vegetation Present?
Hydric Soil Present?

Yes
Yes

No
No

X
X

Is the Sampled Area

Wetland Hydrology Present?

Yes

No

X

within a Wetland?

Remarks:

Yes

No

X

Upland data plot paired with DP-2 for WL J; beaver signs
Climatic conditions were drier than normal for previous three months.

VEGETATION – Use scientific names of plants.
Tree Stratum

(Plot size:

Absolute
% Cover

5m R)

1. Pseudotsuga menziesii

Dominant
Species?

50

X

Indicator
Status
FACU

2.
3.

Dominance Test worksheet:
Number of Dominant Species
That Are OBL, FACW, or FAC:

(A)

3

(B)

33.33

(A/B)

Total Number of Dominant

4.

Species Across All Strata:

Sapling/Shrub Stratum

(Plot size:

50

= Total Cover

70

X

3m R)

1. Rubus spectabilis
2.
3.

Percent of Dominant Species
FAC

That Are OBL, FACW, or FAC:
Prevalence Index worksheet:

4.

Total % Cover of:

5.

Multiply by:

OBL species
70

Herb Stratum

1

(Plot size:

= Total Cover

FACW species

1m R)

1. Polystichum munitum

10

X

x 1=

FACU

x 2=

FAC species

70

x 3=

210

FACU species

60

x 4=

240

2.

UPL species

3.

Column Totals:

4.
5.

x 5=
130

(A)

Prevalence Index = B/A =

6.

450

(B)

3.46

Hydrophytic Vegetation Indicators:

7.

1- Rapid Test For Hydrophytic Vegetation

8.

2- Dominance Test is >50%

9.

3- Prevalence Index is ≤3.01
4- Morphological Adaptations1 (Provide supporting

10.
11.
10
Woody Vine Stratum

(Plot size:

3m

data in Remarks or on a separate sheet)
5- Wetland Non-Vascular Plants1
1
6- Problematic Hydrophytic Vegetation (Explain)

= Total Cover

R)
1

1.
2.

Indicators of hydric soil and wetland hydrology must

be present, unless disturbed or problematic.
= Total Cover

% Bare Ground in Herb Stratum

Hydrophytic
Vegetation

Yes

No

X

Present?
Remarks:

Upland data plot paired with DP-2 for WL J; beaver signs

US Army Corps of Engineers

Western Mountains, Valleys, and Coast - Version 2.0

Sampling Point:

SOIL

DP-2

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth

Matrix

(inches)
0-11
11-18

Color (moist)
10YR 2/2
5YR 4/6

Redox Features
%
100
100

Color (moist)

Type1

%

Loc2

Texture
sandy loam
sandy loam

1

2

Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)

Remarks

Location: PL=Pore Lining, M=Matrix.

Indicators for Problematic Hydric Soils3:

Histosol (A1)

Sandy Redox (S5)

2 cm Muck (A10)

Histic Epipedon (A2)

Stripped Matrix (S6)

Red Parent Material (TF2)

Black Histic (A3)

Loamy Mucky Mineral (F1) (except MLRA 1)

Very Shallow Dark Surface (TF12)

Hydrogen Sulfide (A4)

Loamy Gleyed Matrix (F2)
Depleted Matrix (F3)

Other (Explain in Remarks)

Depleted Below Dark Surface (A11)
Thick Dark Surface (A12)
Sandy Mucky Mineral (S1)

Redox Dark Surface (F6)
Depleted Dark Surface (F7)

Sandy Gleyed Matrix (S4)

Redox Depressions (F8)

Indicators of hydrophytic vegetation and
wetland hydrology must be present,

3

unless disturbed or problematic.

Restrictive Layer (if present):
Type:
Depth (inches):

Hydric Soil Present?

Yes

No

X

Remarks:

HYDROLOGY
Wetland Hydrology Indicators:
Primary Indicators (minimum of one required; check all that apply)
Surface Water (A1)
High Water Table (A2)
Saturation (A3)
Water Marks (B1)
Sediment Deposits (B2)
Drift Deposits (B3)
Algal Mat or Crust (B4)
Iron Deposits (B5)
Surface Soil Cracks (B6)
Inundation Visible on Aerial Imagery(B7)
Sparsely Vegetated Concave Surface (B8)
Field Observations:
Surface Water Present?
Water Table Present?
Saturation Present?
(includes capillary fringe)

Yes
Yes
Yes

No
No
No

Secondary Indicators (2 or more required)

Water-Stained Leaves (B9) (except MLRA
1, 2, 4A, and 4B)
Salt Crust (B11)
Aquatic Invertebrates (B13)
Hydrogen Sulfide Odor (C1)
Oxidized Rhizospheres along Living Roots (C3)
Presence of Reduced Iron (C4)
Recent Iron Reduction in Tilled Soils (C6)
Stunted or Stressed Plants (D1) (LRR A)
Other (Explain in Remarks)

X
X
X

Depth (Inches):
Depth (Inches):
Depth (Inches):

NA
>16
>16

Water-Stained Leaves (B9) (MLRA 1, 2,
4A, and 4B)
Drainage Patterns (B10)
Dry-Season Water Table (C2)
Saturation Visible on Aerial Imagery (C9)
Geomorphic Position (D2)
Shallow Aquitard (D3)
FAC-Neutral Test (D5)
Raised Ant Mounds (D6) (LRR A)
Frost-Heave Hummocks (D7)

Wetland Hydrology Present?

Yes

No X

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:
Remarks:

Climatic conditions were drier than normal for previous three months.

US Army Corps of Engineers

Western Mountains, Valleys, and Coast - Version 2.0

WETLAND DETERMINATION DATA FORM – Western Mountains, Valleys, and Coast Region
Project/Site: Sultan Basin Shooting Range
Applicant/Owner:

City/County: Snohomish County

Snohomish County/WDNR

State:

Investigator(s): C. Hersum, A. Booy
Landform (hillslope, terrace, etc.):
Subregion (LRR):

Section, Township, Range:
terrace

Sampling Date:

26-Mar-2019

Sampling Point:

DP-3

S 15, T28N, R 8E

Local relief (concave, convex, none): concave

A

Soil Map Unit Name:

WA

Lat: 47.909401

Slope (%):

Long: -121.768867

Ragnar fine sandy loam, 0 to 8 percent slopes

0

Datum: NAD

NWI classification: upland

Are climatic / hydrologic conditions on the site typical for this time of year?

Yes

No

X

(If no, explain in Remarks.)

Are Vegetation

Soil

or Hydrology

significantly disturbed?

Are “Normal Circumstances” present? Yes

Are Vegetation

Soil

or Hydrology

naturally problematic?

(If needed, explain any answers in Remarks.)

X

No

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc.
Hydrophytic Vegetation Present?
Hydric Soil Present?

Yes
Yes

X
X

No
No

Is the Sampled Area

Wetland Hydrology Present?

Yes

X

No

within a Wetland?

Remarks:

Yes

X

No

In WL I
Climatic conditions were drier than normal for previous three months.

VEGETATION – Use scientific names of plants.
Tree Stratum

(Plot size:

Absolute
% Cover

5m R)

Dominant
Species?

Indicator
Status

Dominance Test worksheet:

1.

Number of Dominant Species
That Are OBL, FACW, or FAC:

2.
3.

Total Number of Dominant

4.

Species Across All Strata:

(A)

(B)

= Total Cover
Sapling/Shrub Stratum

(Plot size:

3m R)

Percent of Dominant Species

1. Spiraea douglasii
2.
3.

FACW

That Are OBL, FACW, or FAC:

#DIV/0!

Prevalence Index worksheet:

4.

Total % Cover of:

5.
= Total Cover
Herb Stratum

(A/B)

(Plot size:

1m R)

1. Juncus effusus
2. Carex obnupta

FACW
OBL

3.

Multiply by:

OBL species

x 1=

FACW species

x 2=

FAC species

x 3=

FACU species

x 4=

UPL species

x 5=

Column Totals:

4.
5.

(A)

(B)

Prevalence Index = B/A =

6.

0

Hydrophytic Vegetation Indicators:
X 1- Rapid Test For Hydrophytic Vegetation

7.
8.

2- Dominance Test is >50%

9.

3- Prevalence Index is ≤3.01
4- Morphological Adaptations1 (Provide supporting

10.
11.

data in Remarks or on a separate sheet)
5- Wetland Non-Vascular Plants1
1
6- Problematic Hydrophytic Vegetation (Explain)

= Total Cover
Woody Vine Stratum

(Plot size:

3m

R)
1

1.
2.

Indicators of hydric soil and wetland hydrology must

be present, unless disturbed or problematic.
= Total Cover

% Bare Ground in Herb Stratum

Hydrophytic
Vegetation

Yes

X

No

Present?
Remarks:

In WL I

US Army Corps of Engineers

Western Mountains, Valleys, and Coast - Version 2.0

Sampling Point:

SOIL

DP-3

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth

Matrix

(inches)
0-12

Redox Features

Color (moist)
10YR 3/2

%
80

Color (moist)
7.5YR 4/6

Type1
C

%
20

Loc2
M

Texture
sandy loam

1

2

Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)

Remarks
charcoal present

Location: PL=Pore Lining, M=Matrix.

Indicators for Problematic Hydric Soils3:

Histosol (A1)

Sandy Redox (S5)

2 cm Muck (A10)

Histic Epipedon (A2)

Stripped Matrix (S6)

Red Parent Material (TF2)

Black Histic (A3)

Loamy Mucky Mineral (F1) (except MLRA 1)

Very Shallow Dark Surface (TF12)

Hydrogen Sulfide (A4)

Loamy Gleyed Matrix (F2)
Depleted Matrix (F3)

Other (Explain in Remarks)

Depleted Below Dark Surface (A11)
Thick Dark Surface (A12)
Sandy Mucky Mineral (S1)

X Redox Dark Surface (F6)
Depleted Dark Surface (F7)

Sandy Gleyed Matrix (S4)

Redox Depressions (F8)

Indicators of hydrophytic vegetation and
wetland hydrology must be present,

3

unless disturbed or problematic.

Restrictive Layer (if present):
Type:
Depth (inches):

Hydric Soil Present?

Yes

X

No

Remarks:

HYDROLOGY
Wetland Hydrology Indicators:
Primary Indicators (minimum of one required; check all that apply)
Surface Water (A1)
High Water Table (A2)
X Saturation (A3)
Water Marks (B1)
Sediment Deposits (B2)
Drift Deposits (B3)
Algal Mat or Crust (B4)
Iron Deposits (B5)
Surface Soil Cracks (B6)
Inundation Visible on Aerial Imagery(B7)
Sparsely Vegetated Concave Surface (B8)
Field Observations:
Surface Water Present?
Water Table Present?
Saturation Present?
(includes capillary fringe)

Yes
Yes
Yes

X

No
No
No

Secondary Indicators (2 or more required)

Water-Stained Leaves (B9) (except MLRA
1, 2, 4A, and 4B)
Salt Crust (B11)
Aquatic Invertebrates (B13)
Hydrogen Sulfide Odor (C1)
Oxidized Rhizospheres along Living Roots (C3)
Presence of Reduced Iron (C4)
Recent Iron Reduction in Tilled Soils (C6)
Stunted or Stressed Plants (D1) (LRR A)
Other (Explain in Remarks)

X
X

Depth (Inches):
Depth (Inches):
Depth (Inches):

NA
>16
6

Water-Stained Leaves (B9) (MLRA 1, 2,
4A, and 4B)
Drainage Patterns (B10)
Dry-Season Water Table (C2)
Saturation Visible on Aerial Imagery (C9)
Geomorphic Position (D2)
Shallow Aquitard (D3)
FAC-Neutral Test (D5)
Raised Ant Mounds (D6) (LRR A)
Frost-Heave Hummocks (D7)

Wetland Hydrology Present?

Yes

X No

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:
Remarks:

Climatic conditions were drier than normal for previous three months.

US Army Corps of Engineers

Western Mountains, Valleys, and Coast - Version 2.0

WETLAND DETERMINATION DATA FORM – Western Mountains, Valleys, and Coast Region
Project/Site: Sultan Basin Shooting Range
Applicant/Owner:

City/County: Snohomish County

Snohomish County/WDNR

State:

Investigator(s): C. Hersum, A. Brophy
Landform (hillslope, terrace, etc.):
Subregion (LRR):

Section, Township, Range:
hillslope

Sampling Date:

21-Mar-2019

Sampling Point:

DP-4

S 15, T28N, R 8E

Local relief (concave, convex, none): concave

A

Soil Map Unit Name:

WA

Lat: 47.917386

Slope (%):

Long: -121.758696

Winston gravelly loam

2

Datum: NAD

NWI classification: upland

Are climatic / hydrologic conditions on the site typical for this time of year?

Yes

No

X

(If no, explain in Remarks.)

Are Vegetation

Soil

or Hydrology

significantly disturbed?

Are “Normal Circumstances” present? Yes

Are Vegetation

Soil

or Hydrology

naturally problematic?

(If needed, explain any answers in Remarks.)

X

No

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc.
Hydrophytic Vegetation Present?
Hydric Soil Present?

Yes
Yes

No
No

X
X

Is the Sampled Area

Wetland Hydrology Present?

Yes

No

X

within a Wetland?

Remarks:

Yes

No

X

Located in a mapped stream in the 2018 clear cut.
Climatic conditions were drier than normal for previous three months.

VEGETATION – Use scientific names of plants.
Tree Stratum

(Plot size:

Absolute
% Cover

5m R)

Dominant
Species?

Indicator
Status

Dominance Test worksheet:

1.

Number of Dominant Species
That Are OBL, FACW, or FAC:

2.
3.

Total Number of Dominant

4.

Species Across All Strata:

(A)

1

(B)

= Total Cover
Sapling/Shrub Stratum

(Plot size:

3m R)

Percent of Dominant Species

1.
2.
3.

That Are OBL, FACW, or FAC:
Prevalence Index worksheet:

4.

Total % Cover of:

5.
= Total Cover
Herb Stratum

(A/B)

(Plot size:

1m R)

Multiply by:

OBL species

x 1=

FACW species

x 2=

FAC species

1. Polystichum munitum

10

X

FACU

FACU species

2.

UPL species

3.

Column Totals:

4.
5.

x 3=
10

x 4=

10

(A)

Prevalence Index = B/A =

6.

40

x 5=
40

(B)

4.00

Hydrophytic Vegetation Indicators:

7.

1- Rapid Test For Hydrophytic Vegetation

8.

2- Dominance Test is >50%

9.

3- Prevalence Index is ≤3.01
4- Morphological Adaptations1 (Provide supporting

10.
11.
10
Woody Vine Stratum

(Plot size:

3m

data in Remarks or on a separate sheet)
5- Wetland Non-Vascular Plants1
1
6- Problematic Hydrophytic Vegetation (Explain)

= Total Cover

R)
1

1.
2.

Indicators of hydric soil and wetland hydrology must

be present, unless disturbed or problematic.
= Total Cover

% Bare Ground in Herb Stratum

Hydrophytic
Vegetation

Yes

No

X

Present?
Remarks:

Located in a mapped stream in the 2018 clear cut.

All other vegetation was dead. Dead vegetation included salmonberry, vine maple and Himalayan blackberry.
US Army Corps of Engineers

Western Mountains, Valleys, and Coast - Version 2.0

Sampling Point:

SOIL

DP-4

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth

Matrix

(inches)
0-7
7-16

Color (moist)
10YR 3/4
10YR 4/4

Redox Features
%
100
100

Color (moist)

Type1

%

Loc2

Texture
silty loam
silty loam

1

charcoal

2

Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)

Remarks

Location: PL=Pore Lining, M=Matrix.

Indicators for Problematic Hydric Soils3:

Histosol (A1)

Sandy Redox (S5)

2 cm Muck (A10)

Histic Epipedon (A2)

Stripped Matrix (S6)

Red Parent Material (TF2)

Black Histic (A3)

Loamy Mucky Mineral (F1) (except MLRA 1)

Very Shallow Dark Surface (TF12)

Hydrogen Sulfide (A4)

Loamy Gleyed Matrix (F2)
Depleted Matrix (F3)

Other (Explain in Remarks)

Depleted Below Dark Surface (A11)
Thick Dark Surface (A12)
Sandy Mucky Mineral (S1)

Redox Dark Surface (F6)
Depleted Dark Surface (F7)

Sandy Gleyed Matrix (S4)

Redox Depressions (F8)

Indicators of hydrophytic vegetation and
wetland hydrology must be present,

3

unless disturbed or problematic.

Restrictive Layer (if present):
Type:
Depth (inches):

Hydric Soil Present?

Yes

No

X

Remarks:

HYDROLOGY
Wetland Hydrology Indicators:
Primary Indicators (minimum of one required; check all that apply)
Surface Water (A1)
High Water Table (A2)
Saturation (A3)
Water Marks (B1)
Sediment Deposits (B2)
Drift Deposits (B3)
Algal Mat or Crust (B4)
Iron Deposits (B5)
Surface Soil Cracks (B6)
Inundation Visible on Aerial Imagery(B7)
Sparsely Vegetated Concave Surface (B8)
Field Observations:
Surface Water Present?
Water Table Present?
Saturation Present?
(includes capillary fringe)

Yes
Yes
Yes

No
No
No

Secondary Indicators (2 or more required)

Water-Stained Leaves (B9) (except MLRA
1, 2, 4A, and 4B)
Salt Crust (B11)
Aquatic Invertebrates (B13)
Hydrogen Sulfide Odor (C1)
Oxidized Rhizospheres along Living Roots (C3)
Presence of Reduced Iron (C4)
Recent Iron Reduction in Tilled Soils (C6)
Stunted or Stressed Plants (D1) (LRR A)
Other (Explain in Remarks)

X
X
X

Depth (Inches):
Depth (Inches):
Depth (Inches):

NA
>16
>16

Water-Stained Leaves (B9) (MLRA 1, 2,
4A, and 4B)
Drainage Patterns (B10)
Dry-Season Water Table (C2)
Saturation Visible on Aerial Imagery (C9)
Geomorphic Position (D2)
Shallow Aquitard (D3)
FAC-Neutral Test (D5)
Raised Ant Mounds (D6) (LRR A)
Frost-Heave Hummocks (D7)

Wetland Hydrology Present?

Yes

No X

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:
Remarks:

Climatic conditions were drier than normal for previous three months.

US Army Corps of Engineers

Western Mountains, Valleys, and Coast - Version 2.0

