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1.0 INTRODUCTION 
This report describes the methods and findings of wetland and stream delineations for 
the Ridgefield Access Improvement project. The report was prepared by HDR 
Engineering, Inc. (HDR) biologists, and is intended to provide documentation for 
permitting activities required for the project. 

1.1 Background 
In cooperation with the U.S. Fish and Wildlife Service (USFWS), the Western Federal 
Lands Highway Division (WFLHD) of the Federal Highway Administration (FHWA) is 
proposing to provide for long-term access that improves safety, addresses visitor 
demand, and meets the operational and management needs of the Ridgefield National 
Wildlife Refuge Complex.  Improvements are planned at the Lake River Bridge in the 
River “S” Unit and to improve pedestrian access to the Carty Unit (Figure 1). 

The River “S” Access Improvement project would replace the existing Lake River Bridge, 
which is a single lane, timber trestle structure, with a 2-lane bridge.  The existing single 
lane bridge is narrow and passage can be difficult for the passenger vehicles and buses 
accessing the River ‘S’ Unit.  Access to the River ‘S’ Unit has been closed several times 
to conduct major repairs to the bridge and to allow heavier equipment to pass without 
conflicting with passenger vehicles.  The proposed project is intended to improve the 
safety and reliability of public access to and from the River ‘S’ Unit and improve the 
USFWS’s ability to efficiently carry out their operations consistent with their management 
goals within the Ridgefield Refuge Complex.  The existing pedestrian access from the 
City of Ridgefield to the Carty Unit is shared along a narrow County roadway. The 
proposed pedestrian trail would improve safety by creating a separate trail facility and 
would enhance connectivity between the City of Ridgefield and the Carty Unit including 
the Refuge Headquarters and other trail facilities. These improvements were proposed 
as part of management objectives in the Ridgefield National Wildlife Refuge 
Comprehensive Conservation Plan (2010). 

1.2 Project Setting 
The project area is located within the City of Ridgefield and in unincorporated Clark 
County, Washington. The River S Unit is located in Sections 25 and 30, Township 4 
North, Range 1 East, and the Carty Unit is located in Sections 13, 44, and 48, Township 
4 North, Range 1 West). The project area is located within the Ridgefield NWR land and 
its adjacent properties (Figure 1).  

The study area for the River S Unit portion of the project begins at the entrance road to 
the River S Unit (latitude 45.8073 North and longitude 122.7337 West) and extends west 
to the pasture area of the River S Unit (latitude 45.8074 North and longitude 122.7405 
West). Topography of the site generally slopes down from north to south. Surface 
elevation in this portion of the project area ranges from 34 feet to 66 feet above mean 
sea level (Clark County 2010). 

The study area for the Carty Unit portion of the project area extends from latitude 
45.8255 North and longitude 122.7475 West to latitude 45.8306 North to longitude 
122.7486 West. The project starts near the Gee Creek crossing at North Main Avenue 
and generally extends north near the entrance of the Carty Unit. Topography of the site 
generally slopes down from east to west. Elevations of the site range from 260 to 20 feet 
above mean sea level (Clark County, 2010).  
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2.0 METHODS 
2.1 Study Area 

There are two study areas established for this project: River S Unit and Carty Unit. The 
study area for the River S Unit is approximately 14 acres in size. It includes a portion of 
South Refuge Road and its neighboring areas, the bridge, and the pasture area located 
between the bridge and gravel entrance road. The Carty Unit study area is 
approximately 5 acres in size. It includes the proposed access road location and its 
neighboring areas (Figures 2 and 3). Wetlands and streams outside the study areas 
were not formally delineated; these areas were assessed based on characteristics 
visible from public rights-of-way and on information obtained from existing documents 
and studies, maps, and aerial photographs.  

Wetlands and streams were identified through a two-step process. HDR biologists first 
reviewed existing documents, including soil surveys, wetland and stream inventories, 
aerial photographs, and other reports that concern wetlands and streams in the project 
vicinity. After this review, HDR biologists completed a thorough field investigation of the 
study area that included wetland and stream identification, delineation, and 
classification. 

2.2 Review of Existing Information 

 USDA NRCS (2013) Custom Soil Resource Reports for Clark County, Washington. 

 U.S. Fish and Wildlife Service (USFWS) National Wetland Inventory Web site 
(USFWS 2013) 

 Washington State Department of Fish and Wildlife (WDFW) Priority Habitat and 
Species List (WDFW 2013a) 

 WDFW (2013b) SalmonScape Web site 

 Washington State Department of Natural Resources (WDNR) Natural Heritage 
Information Request Self-Service System (WDNR 2013a) 

 WDNR (2013b) Forest Practice Activity Map 

 Ridgefield National Wildlife Refuge Comprehensive Conservation Plan (USFWS 
2010) 

 Western Federal Lands Highway Division (WFLHD) of Federal Highway 
Administration (FHWA): Memorandum for the Lake River Bridge: Ridgefield National 
Wildlife Refuge WA RRP RIDG 100(2) (Berg 2012) 

These documents provide background information on the soils, hydrology, land use, and 
wetlands and streams in the study area. 

2.3 Field Investigation 

HDR biologists conducted the field investigation on May 29 and 30, 2013. For the month 
of May 2013, the National Climate Date Center (2013) recorded a total of 4.25 inches of 
precipitation in Ridgefield, 1.07 inch of which fell in the last week of May. This monthly 
precipitation total is slightly more than the expected average precipitation for May 
(2.64 inches, USDA NRCS 2002), and well with the 30 percent minima and maxima 
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(1.69 inches and 3.18 inches, respectively). As a result, hydrology observed during May 
2013 field visits likely represents precipitation within the normal range for this month.  

2.3.1 Wetlands 

HDR biologists investigated the project site for wetlands using the three parameter 
methods described in the Corps of Engineers Wetland Delineation Manual 
(Environmental Laboratory 1987), as updated by the Regional Supplement to the Corps 
of Engineers Wetland Delineation Manual: Western Mountains, Valleys and Coast 
Region (U.S. Army Corps of Engineers [USACE] 2010). A detailed description of the 
field methods used in this study is provided in Appendix A. 

HDR biologists marked delineated wetlands in the field with sequentially-numbered 
flagging tape and recorded boundaries and wetland data plot locations with a Trimble 
Geo XH GPS device. This device is capable of sub-meter accuracy. The resulting data 
were incorporated into project base maps (Figures 2 and 3).  

The City of Ridgefield and Clark County both require that wetlands be rated using the 
methods described in Washington State Wetland Rating System for Western 
Washington – Revised, Washington State Department of Ecology Publication # 04-06-
025 (Hruby 2004). Using this system, wetlands were rated in the field by using the 
Wetlands Rating Field Data Form provided with the rating system manual (Appendix D). 
Table 1 lists the rating criteria for the City of Ridgefield and Clark County. A detailed 
analysis of wetland functions is not included in this report; however, a brief description of 
wetland functions as part of the general description for each wetland.  
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Table 1. Wetland Rating System for the City of Ridgefield and Clark County 

Regulatory 
Agency 

Category 

I II III IV 

Washington 
State 
Department 
of Ecologya 

Category I wetlands: 

Represent a unique or rare wetland type;  or 

Are more sensitive to disturbance than most wetlands; or  

Are relatively undisturbed and contain ecological 
attributes that are impossible to replace within a human 
lifetime; or  

Provide a high level of functions.  

Specific wetlands that meet the Category I criteria 
include: 

1. Relatively undisturbed estuarine wetlands over one 
acre in size; or 

2. Natural Heritage Wetlands, specifically, 

Wetlands identified by the Washington Natural Heritage 
Program/DNR as high quality relatively undisturbed 
wetlands; and  

Wetlands that support state-listed threatened or 
endangered plants; 

3. Bogs; 

4. Mature and old-growth forested wetlands over one 
acre in size; 

5. Wetlands in coastal lagoons; and 

6. Wetlands that perform many functions very well, as 
indicated by a score of 70 or more points out of 100 
on the wetland rating form. 

Category II wetlands are difficult, 
though not impossible, to replace, and 
provide high levels of some functions. 
Specific wetlands that meet the 
Category II criteria include: 

1. Estuarine wetlands less than one 
acre in size, or disturbed 
estuarine wetlands larger than 
one acre; 

2. Interdunal wetlands greater than 
one acre; and 

3. Wetlands scoring between 51 
and 69 points out of 100 on the 
wetland rating form. 

Category III wetlands provide a 
moderate level of functions. Specific 
wetlands that meet the Category III 
criteria include: 

1. Wetlands scoring between 30 
and 50 points out of 100 on the 
wetland rating form; and 

2. Interdunal wetlands between 0.1 
acre and 1.0 acre in size. 

Category IV wetlands have the lowest 
levels of functions and are heavily 
disturbed. Specific wetlands that meet 
the Category IV criteria include: 

1. Wetlands scoring less than 30 
points out of 100 on the wetland 
rating form. 

City of 
Ridgefieldb  

Category I wetlands:  

Wetlands identified by the Washington Natural Heritage 
Program/DNR as high quality relatively undisturbed 
wetlands; or wetlands that support state-listed threatened 
or endangered plants; 

1. Bogs larger than ½ acre; 

2. Mature and old-growth forested wetlands over one 
acre in size ; 

3. Wetlands that perform many functions well, as 
indicated by a score of 70 or more points out of 100 
on the Ecology rating system. 

Category II wetlands: 

1. Bogs between ¼ and ½ acre in 
size; 

2. Wetlands with a moderately high 
level of functions, as indicated by 
scoring 51 to 69 in the rating 
system 

Category III wetlands: 

1. Wetlands with a moderate level of 
functions, as indicated by scoring 
30 to 50 in the rating system  

Category IV wetlands: 

2. Wetlands with a low level of 
functions, as indicated by scoring 
less than 30 in the rating system 

Clark 
Countyc 

Category I wetlands:  

Wetlands identified by the Washington Natural Heritage 
Program/DNR as high quality relatively undisturbed 
wetlands; or wetlands that support state-listed threatened 
or endangered plants; 

1. Bogs larger than ½ acre; 

2. Mature and old-growth forested wetlands over one 
acre in size, as defined by WDFW PHS provisions; 

3. Wetlands that perform many functions well, as 
indicated by a score of 70 or more points out of 100 
on the Ecology rating system. 

Category II wetlands: 

1. Wetlands identified by DNR as 
containing sensitive plant species; 

2. Bogs between ¼ and ½ acre in 
size; 

3. Wetlands with a moderately high 
level of functions, as indicated by 
scoring 51 to 69 in the rating 
system 

Category III wetlands: 

3. Wetlands with a moderate level of 
functions, as indicated by scoring 
30 to 50 in the rating system  

Category IV wetlands: 

4. Wetlands with a low level of 
functions, as indicated by scoring 
less than 30 in the rating system 

a  Hruby (2004) 
b  City of Ridgefield Municipal Code (18.280.150);  
c  Clark County Ordinance (Chapter 40.450.020) 
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2.3.2 Streams 

The ordinary high water marks (OHWM) of streams in the study area were determined 
per the definitions in WAC 173-22-030. HDR biologists marked OHWM of all streams in 
the study area with the Trimble Geo XH GPS device, except for the Lake River. The 
Lake River is not included as part of this study since the OHWM for Lake River has been 
already determined in a previous study. 

Streams identified in the study areas were classified according to local ordinance 
requirements. The City of Ridgefield and Clark County both use the final stream typing 
system identified in WAC 222-16-030. Streams within the study areas were assigned a 
type based on the stream typing system (WAC 222-16-030). Criteria for this typing 
system are described in Table 2. The stream types described in this report are based on 
the stream reaches within the study area; downstream reaches may be rated higher. 

Table 2. Summary of the Water Typing System 

Stream 
Type 

Definitiona 

S 
All waters, within their bankfull width, as inventoried as "shorelines of the state" under 
chapter 90.58 RCW and the rules promulgated pursuant to chapter 90.58 RCW including 
periodically inundated areas of their associated wetlands 

F 

All segments of natural waters that are not Type S waters, and that contain fish or fish habitat, 
including: 
1) waters diverted for domestic use by more than 10 residential or camping units or by a 

public accommodation facility,  
2) waters diverted for use by a federal, state, or tribal fish hatchery from the point of diversion 

for 1,500 feet or the entire tributary if the tributary is highly significant for protection of 
downstream water quality; 

3) waters which are within a federal, state, local, or private  campground having more than 
10 camping units; or 

4) riverine ponds, wall-based channels, and other channel features that are used by fish for 
off-channel habitat. 

Np 

All segments of natural waters within the bankfull width of defined channels that are perennial 
nonfish habitat streams. Perennial streams are flowing waters that do not go dry any time of a 
year of normal rainfall and include the intermittent dry portions of the perennial channel below 
the uppermost point of perennial flow. 

Ns 

All segments of natural waters within the bankfull width of the defined channels that are not 
Type S, F, or Np Waters. These are seasonal, nonfish habitat streams in which surface flow is 
not present for at least some portion of a year of normal rainfall and are not located 
downstream from any stream reach that is a Type Np Water. Ns Waters must be physically 
connected by an above-ground channel system to Type S, F, or Np Waters. 

a
  Definitions are summarized from WAC 222-16-030 
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3.0 RESULTS 
3.1 Wetlands within the Study Area 

HDR biologists identified four wetlands within the combined study areas. Wetlands were 
distinguished from adjoining uplands by the presence of indicators for wetland 
hydrology, hydric soils, and hydrophytic vegetation. Wetland delineation data sheets are 
provided in Appendix B, and photographs are provided in Appendix C. Figure 2 and 
Figure 3 show the locations of wetlands, streams, and data plots, and Table 3 
summarizes the size, rating, and classification of wetlands found within the study area. 
Detailed descriptions of each wetland within the study area are provided in the following 
sections. 

Table 3. Wetland Size, Rating, and Classification for Wetlands in the Study Area 

Wetland 
Name 

Delineated 
Area within 
Study Area 

(Overall 
Wetland 

Size)a 

(acres) 
Regulatory 

Agency 

Study 
Area 
Unit 

Wetland 
Ratingb 

Hydrogeomorphic 
(HGM) 

Classification 
Cowardin 

Classificationc 

Dominant 
Species 

Observed 
within 

Wetland 

1 
0.6 

(0.6) 

USACE, 
Ecology, 

Clark 
County 

River 
S 

III Depressional PEM1 

Reed 
canarygrass, 

common spike-
rush 

2 
0.03 

(0.04) 

USACE, 
Ecology, 

Clark 
County 

Carty IV Slope PFO1/PEM1 
Red alder, lady 
fern, and skunk 

cabbage 

3 
0.01. 
(0.01) 

USACE, 
Ecology, 

Clark 
County 

Carty III Depressional PEM1 

Slough sedge, 
nootka rose, 

black 
cottonwood 
(saplings) 

4 
0.003 

(0.003) 

USACE, 
Ecology, 
City of 

Ridgefield 

Carty III Riverine PEM1 
Reed 

canarygrass 

a Overall wetland size is the total area of wetland delineated or estimated based on aerial photograph interpretation and field reconnaissance. Area of 
delineated portions of the wetlands is based on the survey data. 

b Wetland ratings are based on Washington State Wetland Rating System for Western Washington – Revised, Washington State Department of Ecology 
Publication # 04-06-025 (Hruby 2004) 

c Cowardin et al. (1979). All wetlands are palustrine. 

PFO1 = palustrine forested, broad-leaved deciduous; PEM1 = palustrine emergent, persistent 
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Figure 3
Wetlands and Streams within the

Carty Study Unit
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3.1.1 Wetland 1 

 Palustrine emergent 
 Category III 

0.6 acre in Study Area/0.6 acre overall 

Wetland 1 is a depressional wetland located approximately 100 feet south of the gravel 
access road and 150 feet west of the Lake River in the River S Unit (Figure 2). Wetland 
1 is approximately 130 feet wide and 250 feet long located in a topographic depression, 
approximately 10 feet lower in elevation from the access road. No outlets or surface 
water inflows were observed in Wetland 1 during the field investigation. 

Wetland 1 is a palustrine emergent wetland (Cowardin et al. 1979) and is primarily 
dominated by field meadow foxtail (Alopecurus pratensis), reed canarygrass (Phalaris 
arundinacea), and common spike-rush (Eleocharis palustris). The presence of these 
species meets the wetland vegetation criteria. According to the NWI map (USFWS 
2013), Wetland 1 is shown as a freshwater emergent wetland (PEM1C) (Figure 4). 

Soils in Wetland 1 are mapped as Sauvie silty clay loam, 0 to 8 percent slopes (USDA 
NRCS 2013) (Figure 5). The typical soil profile observed within 20 inches of the soil 
surface consists of dark grayish brown (10YR 4/2) clay loam with redoximorphic features 
over at least 7 inches of dark gray (10YR 4/1) clay loam with redoximorphic features or 
grayish brown (10YR 5/2) clay loam with redoximorphic features. The soils in Wetland 1 
meet the hydric soil indicators for Depleted Matrix. 

Primary indicators of hydrology include seeping water present at 7 inches below the 
surface and saturated soils at 11 inches below the surface. No surface water was 
observed at the sample plot locations. Saturation in the upper 12 inches of the soil 
profile and a shallow water table meet the wetland hydrology criteria. 

Wetland 1 is rated as Category III in the Washington State Department of Ecology 
(Ecology) rating system (see Table 1), with moderate scores for water quality (20/32 
points) and hydrologic functions (14/32 points), and a low score for habitat function 
(12/36 points). Wetland 1 has moderate potential to provide water quality functions and 
hydrologic functions because Wetland 1 has potential to trap sediments and pollutants 
due to absence of an outlet and presence of ungrazed vegetation. The proximity of the 
gravel access road to the north provides opportunity for this wetland to provide water 
quality and hydrologic functions. Wetland 1 has limited potential due to lack of habitat 
diversity but has some opportunities to provide habitat functions because it has 
connectivity to other habitat types.  
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3.1.2 Wetland 2 

 Palustrine forested/emergent 
 Category IV 

0.03 acre in Study Area/0.04 acre overall 

Wetland 2 is a slope wetland located near the western boundary of the Carty unit study 
area, approximate 200 feet east of Gee Creek (Figure 3). It is located on a gently-sloped 
hillside that slopes down from the upland forested area to the east. Within the study 
area, Wetland 2 is approximately 40 feet wide and 60 feet long.  

Wetland 2 consists of palustrine forested and emergent habitat types (Cowardin et al. 
1979). The forest community in Wetland 1 includes red alder (Alnus rubra) with an 
understory of beaked hazelnut (Corylus cornuta) and red elderberry (Sambucus 
racemosa). The emergent community in Wetland 1 is dominated by lady fern (Athyrium 
filix-femina), skunk cabbage (Lysichiton americanus), and Bolander’s sedge (Carex 
bolanderi). The presence of these species meets the wetland vegetation criteria. An 
upland island is also located in the middle of Wetland 2 that is dominated by snowberry 
(Symphoricarpos albus), red elderberry, sword fern (Polystichum munitum), lady fern, 
and trailing blackberry (Rubus ursinus). According to the NWI map (USFWS 2013), 
Wetland 2 and its proximity are shown as a freshwater emergent wetland (PEM1S) 
(Figure 4).  

Soils in Wetland 2 are mapped as Gee silt loam, 0 to 8 percent slopes (USDA NRCS 
2013) (Figure 5). The observed soils in Wetland 2 consist of 6 inches of very dark gray 
(10YR 3/1) loam over 7 inches of dark greeinish gray (5GY 4/1) loam and at least 7 
inches of light olive brown (2.5Y 5/3) loam. No redoximorphic features were observed 
within the soil profile. A sulfidic odor was also noted within 6 inches of the soil surface. 
The soils in Wetland 2 meet the hydric soil indicators for Hydrogen Sulfide and Loamy 
Gleyed Matrix.  

Primary indicators of hydrology include surface water present near the sample plot 
location, saturated soils, and free water present at the surface. The presence of surface 
saturation and a water table at the surface of the soil profile meet the wetland hydrology 
criterion. 

Wetland 2 is rated as a Category IV wetland in the Ecology rating system, with low 
scores for water quality (4/24 points) and hydrologic functions (5/16 points), and 
moderate for habitat functions (20/36 points). Wetland 2 has low potential and no 
opportunities to provide water quality function due to its steeply-sloped configuration and 
absence of pollutant source nearby. Wetland 2 has some potential to provide hydrologic 
function because it has some dense vegetation and small surface depressions. Wetland 
2 also has some potential and opportunity to provide habitat functions because it has 
habitat diversity and connectivity to other habitat types. 
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3.1.3 Wetland 3 

 Palustrine emergent 
 Category III 

0.01 acre near Study Area/0.01 acre overall 

Wetland 3 is a depressional wetland located approximately 70 feet west of North Main 
Avenue and approximately 260 feet east of Gee Creek (Figure 3). Wetland 3 is 
approximately 12 feet wide and 15 feet long within the study area located in a 
topographic depression. No outlets or surface water inflows were observed in Wetland 3 
during the field investigation. According to the NWI map (2013), no wetlands are 
mapped in this area. 

Wetland 3 is a palustrine emergent wetland that is dominated by slough sedge (Carex 
obnupta) and reed canarygrass. One Oregon ash (Fraxinus latifolia) tree, black 
cottonwood (Populus balsamifera) saplings and clustered rose (Rosa pisocarpa) are 
also present within the wetland. The presence of these species meets the wetland 
vegetation criteria.  

Primary indicators of hydrology include surface water present near the sample plot 
location, saturated soils, and free water present at the surface. The presence of surface 
saturation and a water table at the surface of the soil profile meet the wetland hydrology 
criteria. This wetland is not noted on the NWI map (USFWS 2013) (Figure 4). 

Soils in Wetland 3 are mapped as Sauvie silt loam, 0 to 3 percent slopes (USDA NRCS 
2013) (Figure 5). The observed soils in Wetland 3 consist of 6 inches of organic layer 
over 9 inches of dark grayish brown (10YR 4/2) silty loam and at least 17 inches of 
(10YR 4/2) silty loam with redoximorphic features. The soils in Wetland 3 meet the 
hydric soil indicators for Depleted Matrix. 

Wetland 3 is rated as a Category III wetland in the Ecology rating system, with moderate 
scores for water quality (12/32 points) and habitat functions (17/32 points), and a low 
score for hydrologic function (7/36 points). Wetland 3 has moderate potential to provide 
water quality function because Wetland 3 lacks an outlet, has persistent ungrazed 
vegetation, and contains an organic layer within the top 6 inches of the soil profile. 
Wetland 3 also has some potential to provide hydrologic functions because it lacks an 
outlet and has a smaller contributing basin. Wetland 3 does not provide opportunities for 
water quality and hydrologic functions. Wetland 3 has limited habitat functions due to low 
habitat diversity and interspersion, but has some connections to other habitat types 
located nearby. 
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3.1.4 Wetland 4 

 Palustrine emergent 
 Category III 

0.003 acre in Study Area/0.003 acre overall 

Wetland 4 is a riverine wetland located along Stream 8, a tributary to Gee Creek 
(Figure 3). It is approximately 10 feet wide and 15 feet long located at a toe of slope from 
the road fill of North Main Avenue. According to the NWI map (2013), no wetlands are 
mapped in this area. Wetland 4 is a palustrine emergent wetland (Cowardin et al. 1979) 
primarily dominated by reed canarygrass. Field bindweed (Convolvulus arvensis), 
spotted touch-me-not (Impatiens caprensis), climbing nightshade (Solanum dulcamara), 
and fragrant bedstraw (Galium triflorum) are also present in smaller quantities. The 
presence of these species meets the wetland vegetation criteria. 

Primary indicators of hydrology include saturated soils present at 8 inches below the 
surface and free water at 10 inches below the surface. Primary sources of hydrology for 
Wetland 4 appear to be from S3 and runoff from the road adjacent to the wetland. The 
presence of saturated soil and a water table within 12 inches of the soil profile meet the 
wetland hydrology criteria. This wetland is not noted on the NWI map (USFWS 2013) 
(Figure 4). 

Soils in Wetland 4 are mapped as Sauvie silt loam, 0 to 3 percent slopes (USDA NRCS 
2013) (Figure 5). The observed soils in Wetland 4 consist of 10 inches of very dark 
grayish brown (10YR 3/2) silt loam over at least 6 inches of dark gray (2.5Y 4/1) silt 
loam. Redoximorphic features were observed throughout the soil profile. The soils in 
Wetland 4 meet the hydric soil indicators for Depleted Matrix. 

Wetland 4 is rated as a Category III wetland in the Ecology rating system, with moderate 
scores for water quality (20/32 points), hydrologic (14/32 points), and habitat 
(14/36 points) functions. Wetland 4 has some potential to provide water quality and 
hydrologic functions because it can trap sediments and pollutants. Surrounding urban 
land use also provides opportunity for Wetland 4 to perform some water quality and 
hydrologic functions. Wetland 4 has limited habitat functions due to low habitat diversity 
and interspersion, but has some connections to other habitat types nearby. 
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NWI Wetland Map
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Figure 5
Soils Survey Map
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Ridgefield, Washington

Soil Map Unit Key
CvA = Cove silty clay loam, 0 to 3 percent slopes

GeB = Gee silt loam, 0 to 8 percent slopes

GeD = Gee silt loam, 8 to 20 percent slopes

GeE = Gee silt loam, 20 to 30 percent slopes

GeF = Gee silt loam, 30 to 60 percent slopes

HoA = Hillsboro silt loam, 0 to 3 percent slopes

HoB = Hillsboro silt loam, 3 to 8 percent slopes

HoC = Hillsboro silt loam, 8 to 15 percent slopes

HoD = Hillsboro silt loam, 15 to 20 percent slopes

HoG = Hillsboro silt loam, 30 to 65 percent slopes

OdB = Odne silt loam, 0 to 5 percent slopes

SlB = Sara silt loam, 0 to 8 percent slopes

SlD = Sara silt loam, 8 to 20 percent slopes

SlF = Sara silt loam, 30 to 50 percent slopes

SmA = Sauvie silt loam, 0 to 3 percent slopes

SmB = Sauvie silt loam, 3 to 8 percent slopes

SpB = Sauvie silty clay loam, 0 to 8 percent slopes

W = Water

WgB = Washougal gravelly loam, 0 to 8 percent slopes
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3.2 Streams and Ditches in the Study Area 

3.2.1 Streams 

The study area is includes two Water Resource Inventory Areas (WRIAs): Lewis 
Watershed (WRIA 27) and Salmon-Washougal Watershed (WRIA 28). Two streams and 
four ditches are located in the River S study area, and two streams and one ditch are 
located in the Carty Unit study area. Based on the field observations, four streams are 
considered jurisdictional waters to the USACE, Ecology, Clark County, and City of 
Ridgefield: Gee Creek, S1, S2, and S3. The remaining waters do not have a hydrologic 
connection to other waters or wetlands and would not be jurisdictional. Table 4 
summarizes the size, rating, and classification of streams and ditches found in the study 
area (Figure 2 and Figure 3). Photographs of these streams are provided in Appendix C. 

Table 4. Summary of Streams in the Study Area 

Stream 
Name 

Study 
Area 
Unit 

Tributary 
to 

Stream 
Type 

USACE 
Jurisdiction

Local 
Jurisdiction

Average 
Width in 

Study 
Area (ft) 

Approximate 
Length in 

Study Area 
(ft) 

Gee 
Creek Carty 

Columbia 
River 

F 
RPW 

City of 
Ridgefield 40 60 

S1 River S Lake River Np RPW 
City of 
Ridgefield 

3 3,000 

S2 River S 
S1 

Ns 
Non-RPW 

City of 
Ridgefield 3 130 

S3 Carty 
Gee Creek 

F 
RPW 

City of 
Ridgefield 20 220 

D1 River S S1 N/A Non-RPW 
City of 
Ridgefield 

1 25 

D2 River S S1 N/A Non-RPW 
City of 
Ridgefield 

1 90 

D3 River S 
S1 

N/A 
Non-RPW 

City of 
Ridgefield 2 400 

D4 River S 
None 

N/A 
Non-RPW 

City of 
Ridgefield 1 110 

D5 
Carty None 

N/A 
Non-RPW 

Clark 
County 1 150 

b RPW = Relatively Permanent Water 
c Average widths and approximate lengths were determined based on existing survey data and field observations.  

 

 
 Gee Creek 

Gee Creek is a perennial stream that is a tributary of the Columbia River, and its basin 
encompasses approximately 12,000 acres in size (FWS 2010). Gee Creek is located at 
the south end of the Carty Unit study area. Gee Creek flows west within the study area, 
and it continues to extend north for approximately 4,000 feet, eventually discharging into 
Columbia River floodplain in the Ridgefield Wildlife Refuge. Within the study area, Gee 
Creek is approximately 40 to 50 feet wide at bankfull width, and the channel substrate 
appears to be silt or clay. Both banks appear to be incised and are dominated by 
Himalayan blackberry, reed canarygrass, and black hawthorn (Crataegus douglasii). 
According to the Salmonscape mapping (WDFW 2013b), presence of Coho, chum, and 
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steelhead is assumed in Gee Creek within the study area. Based on the WDNR stream 
typing (2013b) and WDFW Salmonscape mapping (2013b), Gee Creek is rated as a 
fish-bearing stream (Type F). 

 S1 
S1 is a perennial stream located along South Refuge Road. S1 flows westward for 
approximately 600 feet and then northwestward for approximately 750 feet until it 
crosses South Refuge Road just east of the BNSF railroad. S1 eventually drains into 
Lake River north of the South Refuge Road outside of the study area. Within the River S 
study area, S1 is approximately 2 to 3 feet wide at bankfull width and less than one foot 
deep. The channel substrate is predominantly cobbles and gravels ranging from 3 to 12 
inches in size. A few seeps that lack bed and bank and wetland characteristics were also 
observed along S1, primarily on the right bank of S1, discharging into S1. 

Riparian vegetation in the study area primarily consists of western red cedar (Thuja 
plicata), big-leaf maple (Acer macrophyllum), and red alder with an understory of 
salmonberry (Rubus spectabilis), Himalayan blackberry (Rubus armeniacus), sword fern, 
snowberry, vine maple (Acer circinatum), twinberry (Lonicera involucrata), creeping 
buttercup (Ranunculus repens), piggy-back plant (Tolmiea menziesii), field horsetail 
(Equisetum arvense), lady fern, and tall managrass (Glyceria elata). No fish species are 
documented to occur in S1 (WDFW 2013b); however, Chinook and Coho salmon and 
steelhead are documented to be present in Lake River. Based on the WDNR stream 
typing (2013b) and field observation, S1 is rated as a non-fish-bearing, perennial stream 
(Type Np). 

 S2 
S2 is an ephemeral stream located south of South Refuge Road. Bed and banks are 
present; however, no gravel substrates and no surface water were observed during the 
field investigation. S2 slopes southwestward for approximately 130 feet and enters S1 
outside of the study area. Pacific waterleaf (Hydrophyllum tenuipes), lady fern, 
salmonberry, sword fern, and piggy-back plant were growing in the channel. S2 is 
approximately 3 to 4 feet wide and about 1 foot deep. No fish are documented to occur 
in S2 (WDFW 2013b). Because there is no surface water present and vegetation 
growing in channel, S2 is rated as a non-fish, seasonal stream (Type Ns). 

 S3 
S5 is a tributary to Gee Creek located at the south end of the Carty Unit study area. S3 
appears to be a backwater side channel of Gee Creek that is approximately 15 to 20 feet 
wide and 200 feet long. Near the confluence of Gee Creek, the channel gets narrower 
(approximately 1-foot-wide) and drains into Gee Creek. No flow was observed during the 
field investigation, and water appears to be stagnant throughout. Dominant vegetation 
observed on both banks includes reed canarygrass, Himalayan blackberry, Oregon ash, 
and black hawthorn. No fish are documented to occur in S3 (WDFW 2013b) likely due to 
the absence of fish habitat upstream. However, because there are no barriers located in 
S3, the stream is rated as a perennial fish-bearing stream (Type F). 
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3.2.2 Ditches 

 D1 
D1 is a ditch located north side of South Refuge Road originating from the hill slope, 
approximately 10 feet higher from the road. It flows down on a steep hillside and then 
flows westward along the road until it crosses the road via a culvert. Downstream of the 
culvert, no channel is present, and water likely dissipates into the steep slope. D1 is 
approximately 1-foot wide. No cobbles and gravels are present in the channel. 
Vegetation along the ditch consists of salmonberry, lady fern, stinging nettle (Urtica 
dioica), and Pacific waterleaf.  

 D2 
D2 is also a ditch located on the north side of South Refuge Road originating from hill 
slope, approximately 4 to 5 feet higher from the road. Similar to D1, D2 flows down on a 
hill slope and then flows westward along the road until it crosses the road via a culvert. 
The channel is approximately 1-foot wide and less than 1-foot deep. Within the channel, 
approximately 4 to 6 inch gravels are present. Overstory vegetation along the channel 
consists of snowberry, Himalayan blackberry, stinging nettle, and creeping buttercup. No 
surface water connection between D2 and S1 were observed during the field 
investigation. 

 D3 
D3 is a roadside ditch located at the eastern end of the River S study area and north 
side of South Refuge Road. D3 flows southwestward for approximately 130 feet and 
flows under the gravel road through a culvert and continues to flow for another 270 feet 
until it crosses back across the road via another culvert. Similar to D2, no channel is 
present downstream of the last culvert, and water likely dissipates into the steep slope. 
No surface water was observed downstream of the culvert. D3 is approximately 1-to-2-
foot wide and less than 6-inch deep. Gravels that are 2 to 4 inch in size are present 
within the channel. Vegetation along D3 is dominated by Himalayan blackberry, 
thimbleberry (Rubus parviflorus), sword fern, trailing blackberry, and piggy-back plant.  

 D4 
D4 is also a roadside ditch located at the eastern end of the River S study area on the 
other side of D3. D4 is approximately 1-foot wide and flows southwestward for 
approximately 110 feet and drains into an area with riprap, and no flow was observed 
downstream from the riprap area. Vegetation along D4 is dominated by common 
dandelion (Taraxacum officinale), white clover (Trifolium repens), meadow foxtail, and 
bird’s-foot trefoil (Lotus corniculatus).  

 D5 
D5 is a roadside ditch located along North Main Avenue flowing southward for 
approximately 150 feet within the Carty Unit study area. D5 is approximately 1-foot wide 
and is mostly vegetated with reed canarygrass. No gravel substrates were observed 
during the field investigation. D5 is not connected to an above-ground channel system or 
wetlands. 
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Wetlands are defined as areas saturated or inundated by surface or groundwater at a frequency 
and duration sufficient to support, and which under normal circumstances do support, a 
prevalence of vegetation adapted for life in saturated soil conditions. The methods used to 
delineate the on-site wetlands conform to methods described in the Washington State Wetland 
Identification and Delineation Manual (Ecology 1997), the Corps of Engineers Wetland 
Delineation Manual (Environmental Laboratory 1987), and the Interim Regional Supplement to 
the Corps of Engineers Wetland Delineation Manual: Western Mountains, Valleys, and Coast 
Region (USACE 2010).  

To be considered a wetland, an area must have hydrophytic vegetation, hydric soils, and 
wetland hydrology. HDR staff collected data on these parameters in areas representative of 
typical site conditions. Staff collected additional data in associated uplands, as needed, to 
confirm wetland and stream boundaries. Wetland boundaries and wetland data plot locations in 
the study area were marked with sequentially-numbered flagging. All delineated wetlands were 
instrument-surveyed and mapped on project base maps. 

Vegetation 
The dominant plants and their wetland indicator status were evaluated to determine if the 
vegetation was hydrophytic. To determine which plants were dominate at a sample plot 
biologists applied the 50/20 rule per Corps recommendations. Under this guidance absolute 
cover estimates were made for each species found rooted within the sample plot, for each 
vegetative strata found in the habitat (tree, sapling/shrub, herb, and woody vine). The species 
that had the most cover was included along with the next species until the absolute cover of 
these totaled more than 50% of the total absolute cover. Any other species that represented at 
least 20% of the total absolute cover was also included as a dominant species for that 
vegetative stratum.  

Sample plots varied in size depending on site topography and habitat complexity. The objective 
of establishing a plot was to depict particular plant associations that reflect specific water 
regimes or other ecological factors. So, on steep-sided riparian areas, a plot may consist of a 
narrow strip along the waters edge or within a floodplain a plot may be a standard 30-foot circle. 

Hydrophytic vegetation is defined as vegetation adapted to wetland conditions. To meet the 
hydrophytic vegetation criterion, more than 50% of the dominant plants in each stratum must be 
Facultative, Facultative Wetland, or Obligate, based on the wetland indicator category assigned 
to each plant species by the Corps (NWPL of the US Army Corps of Engineers, Cold Regions 
Research and Engineering Laboratory, Remote Sensing and Geographic Information System 
(http://www.crrel.usace.army.mil/). Table A-1 lists the definitions of the indicator categories. 
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Table A-1. Definitions of Wetland Plant Indicator Categories  
used to Determine the Presence of Hydrophytic Vegetation 

Wetland Indicator Category Symbol Definition 

Obligate Wetland Plants OBL 
Plants that almost always (> 99% of the time) occur in 
wetlands, but which may rarely (< 1% of the time) occur in 
non-wetlands. 

Facultative Wetland Plants FACW 
Plants that often (67 to 99% of the time) occurs in wetlands, 
but sometimes (1 to 33% of the time) occur in non-wetlands. 

Facultative Plants FAC 
Plants with a similar likelihood (34 to 66% of the time) of 
occurring in both wetlands and non-wetlands. 

Facultative Upland Plants FACU 
Plants that sometimes (1 to 33% of the time) occur in 
wetlands, but occur more often (67 to 99% of the time) in 
non-wetlands. 

Upland Plants UPL 
Plants that rarely (< 1% of the time) occur in wetlands, and 
almost always (> 99% of the time) occur in non-wetlands. 

Source:  Lichvar (2012). 
 

HDR biologists identified plants to species in the field and estimated percent cover of dominant 
plants. Scientific and common plant names follow currently accepted nomenclature. Most 
names are consistent with Flora of the Pacific Northwest (Hitchcock and Cronquist 1973) and 
the PLANTS Database (USDA NRCS 2013). During the field investigation, staff observed and 
recorded the dominant plant species on data sheets for each data plot. 

Soils 
Generally, an area must contain hydric soils to be a wetland. Hydric soil forms when soils are 
saturated, flooded, or ponded long enough during the growing season to develop anaerobic 
conditions in the upper part (12 inches). Biological activities in saturated soil result in reduced 
oxygen concentrations and organisms turn to anaerobic processes for metabolism. Over time, 
anaerobic biological processes result in certain soil color patterns, which are used as indicators 
of hydric soil. Typically, low-chroma colors are formed in the soil matrix, and bright-colored 
redoximorphic features form within the matrix. Other important hydric soil indicators include 
organic matter accumulations in the surface horizon, reduced sulfur odors, and organic matter 
staining in the subsurface (USDA NRCS 2010). 

HDR staff examined soils by excavating sample pits to a depth of 20 inches to observe soil 
profiles, colors, and textures. In some case, a shallower soil pit was adequate to document 
hydric soil indicators. Munsell color charts (Munsell Color 2010) were used to describe soil 
colors. 

Hydrology 
Project staff examined the area for evidence of hydrology. Wetland hydrology criteria were 
considered to be satisfied if it appeared that the soil was seasonally inundated or saturated to 
the surface for a consecutive number of days greater than or equal to 12.5% of the growing 
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season. The growing season for the area was determined based on the period in which 
temperatures are above 28 degrees Fahrenheit 5 out of 10 years (Ecology 1997) using the long-
term climatological data collected by the U.S. Department of Agriculture Natural Resource 
Conservation Service (USDA NRCS) (2002). Using the USDA NRCS (2002) WETS table for the 
nearest station (Vancouver, Washington), the growing season was approximated to be typically 
between March 30 and November 9, or a total of 224 days.  

Wetland hydrology indicators are divided into two categories – primary and secondary indicators 
(USACE 2010). Primary indicators of hydrology include surface inundation, high water table, 
and saturated soils. The presence of one primary indicator is sufficient to conclude that wetland 
hydrology is present. If the absence of a primary indicator, observation of two or more 
secondary indicators is required to conclude that wetland hydrology is present. Secondary 
indicators of hydrology include drainage patterns, water-stained leaves, and geomorphic setting 
(USACE 2010). 
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Wetland Data Sheets 
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Wetland and Stream Photographs 
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Photo 1. Wetland 1 facing north from Sample Plot 2  

 

 
Photo 2. Sample Plot 2 in Wetland 1 
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Photo 3. Sample Plot 3  

 

 
Photo 4. Pasture area near Sample Plot 8  
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Photo 5. Pasture area at the north end of the Carty Unit study area facing north, near Sample Plot 
11  

 

 
Photo 6. Wetland 2 facing north near Sample Plot 12 
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Photo 7. Sample Plot 12 in Wetland 2 

 
Photo 8. Sample Plot 14 
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Photo 9. Upland forested area near Sample Plot 14 facing west 

 

 
Photo 10. Wetland 3 facing south near Sample Plot 15 
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Photo 11. Sample Plot 15 in Wetland 3 

 

 
Photo 12. Upland area facing south from Sample Plot 19 
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Photo 13. Wetland 4 near Sample Plot 20 facing south 

 

 
Photo 14. Lake River facing east from the north side of the bridge 
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Photo 15. Substrate of S1 

 

 
Photo 16. S1 near the confluence of S2 



Wetland and Stream Delineation Report  Page C‐9 
Ridgefield Access Improvement Project  June 2013 

 

 
Photo 17. S2 facing downstream towards S1 

 

 
Photo 18. Gee Creek facing downstream from the right bank near the bridge crossing 
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Photo 19. S3 facing downstream from the end of the stream channel 

 

 
Photo 20. D1 facing downstream along Wildlife Refuge Road 
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Photo 21. D1 outfall on the south side of Wildlife Refuge Road 

 

 
Photo 22. D2 facing downstream along Wildlife Refuge Road 
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Photo 23. D2 outfall on the south side of Wildlife Refuge Road 

 

 
Photo 24. D3 facing upstream towards the Ridgefield NWR entrance 
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Photo 25. D3 outfall on the north side of Wildlife Refuge Road 

 

 
Photo 26. D4 along Wildlife Refuge Road facing northeast 
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Photo 27. D5 along Main Street facing north 
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