
 

146 N Cana l  St ,  Su i te  111  •  Seat t le ,  WA 98103 •  www.confenv .com 

 
 
 
 

Chain Lake Road 
CRITICAL AREAS STUDY 
 
 
 
 
Prepared for: 
Michael Suschik 
September 3, 2019 

  

Leigh Anne
Stamp

Leigh Anne
Typewritten Text
11/07/2019



 

 

 

 

 

 

 

 

 

 

 

 

 

This page intentionally left blank 

for double‐sided printing 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

146 N Cana l  St ,  Su i te  111  •  Seat t le ,  WA 98103 •  www.confenv .com 

 

Chain Lake Road 
CRITICAL AREAS STUDY 

Prepared for: 

Michael Suschik 
13232 Chain Lake Road 
Monroe, WA 98272 

Authored by: 

Kerrie McArthur, PWS 
Confluence Environmental Company 

September 3, 2019 
 
 
 



 

 

 

 

 

 

 

 

 

 

 

 

 

This page intentionally left blank 

for double‐sided printing 

 

 

 

 

 

 

 

 

 

 

 

 

 



CHAIN LAKE ROAD CRITICAL AREAS STUDY 

September 3, 2019 Page i 

TABLE OF CONTENTS 
1.0 INTRODUCTION .............................................................................................................................................. 1 
2.0 METHODS ........................................................................................................................................................ 1 

2.1 Desktop Analysis ............................................................................................................................... 1 
2.2 Wetlands ........................................................................................................................................... 3 

3.0 RESULTS ......................................................................................................................................................... 3 
3.1 General Site Description .................................................................................................................... 3 
3.2 Test Plots .......................................................................................................................................... 4 
3.3 Wetlands ........................................................................................................................................... 7 

4.0 REGULATORY IMPLICATIONS ...................................................................................................................... 8 
5.0 PROPOSED DEVELOPMENT ....................................................................................................................... 10 
6.0 REASONABLE USE CRITERIA ..................................................................................................................... 10 
7.0 IMPACT ASSESSMENT AND MITIGATION .................................................................................................. 11 
8.0 REFERENCES ............................................................................................................................................... 14 
 

TABLES 
Table 1. Wetland Summary ............................................................................................................................................ 8 

Table 2. Bank Functions Relevant to Lost Functions ................................................................................................... 12 

 
FIGURES 
Figure 1. Project Area .................................................................................................................................................... 2 

Figure 2. Test Plots and Wetland Boundary................................................................................................................... 5 

Figure 3. Wetland Buffer ................................................................................................................................................ 9 

Figure 4. Proposed Development Footprint and Wetland Buffer Impacts .................................................................... 13 

 
APPENDICES 
Appendix A - GIS Database Search Results 

Appendix B - Delineation Methods 

Appendix C - Wetland Delineation Data Forms 

Appendix D - Wetland Rating Forms 

Appendix E - Site Photographs 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

This page intentionally left blank 

for double‐sided printing 

 

 

 

 

 

 

 

 

 

 

 

 

 



CHAIN LAKE ROAD CRITICAL AREAS STUDY 

September 3, 2019 Page 1 

1.0 INTRODUCTION 
On January 22, 2018, Confluence Environmental Company (Confluence) conducted a site visit at 
the property just west of 13304 Chain Lake Road, Monroe, Washington (tax parcel 
28073100200200) (Figure 1). The purpose of the site visit was to determine the presence and 
extent of critical areas on and adjacent to the property. The effort focused on wetlands. Critical 
areas such as erosion hazard areas, steep slopes, and landslide hazard areas were not evaluated 
in this study. This report discusses the results of the site visit, the proposed development of the 
property, proposed mitigation, and a request for reasonable use, as allowed under Monroe 
Municipal Code (MMC).  

The site is currently undeveloped and consists of mainly lawn and reed canarygrass (Phalaris 
arundinacea). The neighboring parcels to the east and west are both single-family residential 
properties.  

2.0 METHODS 
Confluence conducted a wetland delineation on the property. This section describes the 
methods used to identify the presence or absence of wetlands and delineate the wetland 
boundary. 

2.1 Desktop Analysis 
Confluence evaluated the parcel for the presence of critical areas using available GIS databases. 
The following databases were reviewed: 

 City of Monroe (City of Monroe 2008), 
 Snohomish County (Snohomish County 2018), 
 National Wetland Inventory (NWI) (USFWS 1981), 
 Soil Survey (USDA NRCS 2018a),  
 SalmonScape (WDFW 2018a), 
 Priority Habitat and Species (WDFW 2018b), 
 Department of Natural Resources Water Type GIS (DNR 2018). 

Results of the GIS database searches are in Appendix A. 
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   Figure 1. Project Area 
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2.2 Wetlands 

2.2.1 Wetland Identification and Delineation 

Confluence used the methods described by the U.S. Army Corps of Engineers (Corps) in the 
Corps of Engineers Wetland Delineation Manual (Corps 1987) and the Regional Supplement to the 
Corps of Engineers Wetland Delineation Manual: Western Mountains, Valleys, and Coast Region 
(Regional Supplement; Corps 2010) to delineate wetland boundaries. The Corps usually 
requires that the following three characteristics be present for an area to be identified as a 
wetland: (1) hydrophytic vegetation, (2) hydric soil, and (3) wetland hydrology. Each criterion 
has a number of indicators by which it can be determined to satisfy the standard. The indicators 
were established so that if an area was wetland, sufficient indicators would be observed at any 
time of the year, including the driest months. Since “normal circumstances,” as defined by the 
Corps (1987), exist on the site, all three criteria must be present for an area to be determined a 
wetland. A more detailed description of delineation methodology is in Appendix B. Wetland 
delineation data forms are in Appendix C. 

For wetland located offsite, Confluence modified the methods described by the Corps (Corps 
1987, 2010) The modified method identifies the presence or absence of visual wetland 
indicators. If hydrophytic vegetation was dominant and visual indicators of wetland hydrology 
were observed, then hydric soils were assumed to be present.  

The PLANTS Database (USDA NRCS 2018b) was used for scientific names and the 2016 
National Wetland Plant List (Lichvar et al. 2016) was used to determine the wetland indicator 
status of plants. 

2.2.2 Wetland Rating 

Confluence determined wetland ratings using the Washington State Wetland Rating System for 
Western Washington (Hruby 2014) to assess the resource value of the wetlands identified on the 
site. This rating system is based on the wetland functions and values, sensitivity to disturbance, 
rarity, and irreplaceability. Wetland rating forms are in Appendix D. 

Confluence also determined the wetland rating using MMC 18.02.230, as recommended by City 
planners during a meeting on April 1, 2019.  

3.0 RESULTS 

3.1 General Site Description 
Available GIS databases were searched for the documented presence of wetlands, hydric soils, 
streams, lakes, or species listed under the Endangered Species Act as threatened or endangered 
(“listed species”). Results of the GIS databases searched are in Appendix A. In summary, a 
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wetland inventory number was assigned to the site according to a City of Monroe critical areas 
and buffers map (City of Monroe 2008). No other critical areas were mapped on or near the 
project site according to searched databases. 

The site is a 1.15-acre, undeveloped property covered in reed canarygrass and lawn. A small 
circular area of ponded water was present in the central portion of the property at the time of 
the site visit. The property has a slight slope to the east but is relatively flat.  

Photographs of the site are in Appendix E. 

3.2 Test Plots 
During the site visit, 8 test plots were established in both uplands and wetlands. Test plots are 
shown in Figure 2. The locations of the test plots were based on the presence of visual wetland 
indicators, such as wetland vegetation or evidence of standing water, or were chosen to 
represent vegetative communities on the property. Test plot summaries are detailed below. 
Appendix B provides explanation of technical terms. 

Test Plot 1 (TP-1) was located in the central portion of the property, in an area dominated by 
wetland vegetation and near an area of ponded water. Dominant vegetation in TP-1 included 
reed canarygrass and creeping buttercup (Ranunculus repens). Vegetation within TP-1 passed the 
Dominance Test and therefore meets the wetland vegetation criterion. Soil in the top layer (0-3 
inches) was a dark brown (10YR 3/3) silty loam with gravel. Soil in the second layer (3-8 inches) 
was a grayish brown (10YR 4/2) loam with 15 percent yellowish brown (10YR 5/6) redox 
concentrations in the matrix. Soil in the third layer (8-12 inches) was a black (10YR 2/1) silty 
loam with gravel and charcoal. Soil in the fourth layer (12-15 inches) was a dark yellowish 
brown (10YR 3/4) silty loam with gravel and 5 percent brown (7.5YR 4/4) redox concentrations 
in the matrix. Soils met the Depleted Matrix (F3) hydric soil indicator; therefore, the hydric soil 
criterion was met. Two primary indicators – High Water Table (A2) and Saturation (A3) – were 
observed. The presence of at least one primary or two secondary indicators meets the wetland 
hydrology criterion. Since TP-1 met all three criteria, the area represented by TP-1 is a wetland, 
identified as Wetland A. 

TP-2 was located in the central portion of the property, just west of TP-1 in an area of creeping 
buttercup, reed canarygrass, soft rush (Juncus effusus), and lawn. Vegetation within TP-2 passed 
the Dominance Test and therefore meets the wetland vegetation criterion. Soil in the top layer 
(0-3 inches) was a dark brown (10YR 3/3) silty loam. Soil in the second layer (3-10 inches) was a 
dark grayish brown (10YR 4/2) loam with 15 percent yellowish brown (10YR 5/6) redox 
concentrations in the matrix. Soils met the Depleted Matrix (F3) hydric soil indicator; therefore, 
the hydric soil criterion was met. No primary or secondary wetland hydrology indicators were 
observed; thus, the wetland hydrology criterion was not met. Since TP-2 did not meet all three 
criteria, the area represented by TP-2 is not a wetland. TP-2 represents the transition zone 
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       Figure 2. Test Plots and Wetland Boundary 
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between upland and Wetland A and the western boundary of the wetland. 

TP-3 was located north of TP-2 in an area dominated by reed canarygrass and creeping 
buttercup. Vegetation within TP-3 passed the Dominance Test and therefore meets the wetland 
vegetation criterion. Soil in the top layer (0-6 inches) was a brown (10YR 4/3) loam with gravel 
and charcoal. Soil in the second layer (6-10 inches) was a grayish brown (2.5Y 5/2) sandy loam 
and gravel with 20 percent strong brown (7.5YR 4/6) redox concentrations in the matrix and 
pore linings. Soil in the third layer (10-15 inches) was a very dark brown (10YR 2/2) loam. Soil in 
the fourth layer (15-17 inches) was a grayish brown (2.5Y 5/2) sandy loam and gravel with 20 
percent strong brown (7.5YR 4/6) redox concentrations in the matrix. Soils met the Depleted 
Matrix (F3) hydric soil indicator; therefore, the hydric soil criterion was met. No primary or 
secondary wetland hydrology indicators were observed; thus, the wetland hydrology criterion 
was not met. Since TP-3 did not meet all three criteria, the area represented by TP-3 is transition 
zone. TP-3 represents upland on the western edge of Wetland A. 

TP-4 was located in the central portion of the property, north of TP-1. Dominant vegetation 
consisted of reed canarygrass and American purple vetch (Vicia americana). Vegetation within 
TP-4 passed the Dominance Test and therefore meets the wetland vegetation criterion. Soil in 
the top layer (0-4 inches) was a dark brown (10YR 3/3) silty loam with gravel. Soil in the second 
layer (4-11 inches) was a dark grayish brown (10YR 4/2) loam and gravel with 15 percent 
yellowish brown (10YR 5/6) redox concentrations in the matrix. Soil in the third layer (11-17 
inches) was a black (10YR 2/1) silty loam with charcoal. Soils met the Depleted Matrix (F3) 
hydric soil indicator; therefore, the hydric soil criterion was met. Two primary indicators – High 
Water Table (A2) and Saturation (A3) – were observed. The presence of at least one primary or 
two secondary indicators meets the wetland hydrology criterion. Since TP-4 met all three 
criteria, the area represented by TP-4 is included in Wetland A. 

TP-5 was located in the eastern portion of the property, in an area dominated by creeping 
buttercup and lawn (assumed to be facultative). Vegetation within TP-5 passed the Dominance 
Test and therefore meets the wetland vegetation criterion. Soil in the top layer (0-8 inches) was a 
very dark grayish brown (10YR 3/2) silty loam with gravel. Soil in the second layer (8-15 inches) 
was a brown (10YR 4/3) silty loam and gravel with 1 percent strong brown (7.5YR 4/6) and 
2 percent dark reddish brown (5YR 3/4) redox concentrations in the matrix. The soils did not 
meet any hydric soil indicator; therefore, the hydric soil criterion was not met. Two primary 
indicators – High Water Table (A2) and Saturation (A3) – were observed. The presence of at 
least one primary or two secondary indicators meets the wetland hydrology criterion. Since 
TP-5 did not meet all three criteria, the area represented by TP-5 is upland. 

TP-6 was located southeast of the area of ponded water. Dominant vegetation consisted of 
creeping buttercup, lawn, and vetch. Vegetation within TP-6 passed the Dominance Test and 
therefore meets the wetland vegetation criterion. Soil in the top layer (0-3 inches) was a very 
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dark brown (10YR 2/2) loam with gravel. Soil in the second layer (3-16 inches) was a dark 
yellowish brown (10YR 4/4) silty loam and gravel with 2 percent dark reddish brown (5YR 3/4) 
redox concentrations in the matrix. The soils did not meet any hydric soil indicator; therefore, 
the hydric soil criterion was not met. Two primary indicators – High Water Table (A2) and 
Saturation (A3) – were observed. The presence of at least one primary or two secondary 
indicators meets the wetland hydrology criterion. Since TP-6 did not meet all three criteria, the 
area represented by TP-6 is upland. 

TP-7 was located in the northern portion of the property in an area dominated by lawn, 
creeping buttercup, and velvet grass (Holcus lanatus). Vegetation within TP-7 passed the 
Dominance Test and therefore meets the wetland vegetation criterion. Soil in the top layer (0-4 
inches) was a dark brown (10YR 3/3) loam. Soil in the second layer (4-15 inches) was a brown 
(10YR 4/3) loam. The soils did not meet any hydric soil indicator; therefore, the hydric soil 
criterion was not met. Two primary indicators – High Water Table (A2) and Saturation (A3) – 
were observed. The presence of at least one primary or two secondary indicators meets the 
wetland hydrology criterion. Since TP-7 did not meet all three criteria, the area represented by 
TP-7 is upland in the northern portion of the property. 

TP-8 was located in the eastern portion of the property, in an area dominated by lawn, creeping 
buttercup, reed canarygrass, and velvet grass. Vegetation within TP-8 passed the Dominance 
Test and therefore meets the wetland vegetation criterion. Soil in the top layer (0-5 inches) was a 
black (10YR 2/1) silty loam with gravel. Soil in the second layer (5-9 inches) was a dark brown 
(10YR 3/3) silty loam with gravel. Soil in the third layer (9-16 inches) consisted of two matrix 
colors with 50 percent black (10YR 2/1) and 50 percent dark brown (10YR 3/3) silty loam with 
charcoal. The soils did not meet any hydric soil indicator; therefore, the hydric soil criterion was 
not met. Two primary indicators – High Water Table (A2) and Saturation (A3) – were observed. 
The presence of at least one primary or two secondary indicators meets the wetland hydrology 
criterion. Since TP-8 did not meet all three criteria, the area represented by TP-8 is upland in the 
eastern portion of the property. 

3.3 Wetlands 
TP-1 and TP-4 represented areas that met all three wetland criteria on the property. Wetlands 
identified and delineated on-site as well as wetlands identified in GIS databases within 200 feet 
are described in detail below, summarized in Table 1, and shown in Figure 2. 
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Table 1. Wetland Summary 

Wetland 
Name 

Cowardin 
Classification1 Size 

Ecology Wetland Rating Monroe 
Rating2 Water Quality Hydrologic Habitat Total Category 

Wetland 
A Emergent 7,059 

sq ft 7 5 4 17 III III 

NR – not rated 
1 FGDC 2013 
2 Per MMC 18.02.230 
 
Wetland A is located in the central portion of the property (Figure 2) and is 7,059 square feet in 
size. TP-1 and TP-4, described above, represent Wetland A. According to the Cowardin 
classification (FGDC 2013), Wetland A is a palustrine emergent wetland. Wetland A is 
dominated by reed canarygrass, creeping buttercup, and vetch. The boundary of Wetland A 
was determined by a vegetation shift from reed canarygrass to lawn, a minor topographic 
break, and change in soils. Soil probes were used throughout the property to assess soils and 
determine presence of hydrology to delineate the wetland boundary between test plot locations. 
Wetland A appeared to continue off-site to the east into the lawn of the adjacent single-family 
residential property. According to the 2014 Wetland Rating System (Hruby 2014), Wetland A 
was rated as a Category III wetland, with a water quality score of 6, hydrology score of 5, and 
habitat score of 4. According to MMC 18.02.230, Category III wetlands include wetlands that are 
hydrologically isolated, less than or equal to 1 acre in size, have only one wetland class (i.e., 
Cowardin classification), and are dominated (greater than 80% areal cover) by a single 
nonnative plant species (monotypic vegetation). Based on this definition, Wetland A meets the 
definition of Category III wetlands under MCC 18.02.230 

4.0 REGULATORY IMPLICATIONS 
According to MMC 20.05.080.D, the following standard buffers apply: 

 Wetland A is a Category III wetland and has a standard buffer of 80 feet. 

Figure 3 shows the wetlands and their standard buffers. Development within these buffers or 
within the critical areas themselves requires compliance with MMC. 
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  Figure 3. Wetland Buffer 
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5.0 PROPOSED DEVELOPMENT 
The proposed development includes a single-family residence, and associated infrastructure, 
such as driveway and septic system. Figure 4 shows the development impact area for the 
proposed project. With the proposed layout, impacts to the wetland have been avoided. The 
driveway and house have been situated as far from the wetland boundary as possible.  

However, since a majority of the property is encumbered by the wetland and its 80-foot buffer, 
impacts to wetland buffer cannot be avoided. Within the property, the 80-foot wetland buffer 
encompasses 33,459 square feet. Since the majority of the property is encumbered by critical 
areas, the application of MCC 22.80 would deny all reasonable use to the property. Therefore, 
development of the property with a single-family residence must use the Reasonable Use 
Exception, as allowed under MCC 22.80.50(C)2. 

6.0 REASONABLE USE CRITERIA 
According to MMC 22.80.50(C)2, development of the property may be allowed if consistent 
with the general purpose of MMC 22.80 and the public interest; provided that the hearing 
examiner, after a public hearing, finds the extent consistent with the constitutional rights of the 
applicant. The following are the criteria stipulated in MMC 22.80.50(C)2 followed by how the 
project complies with the criteria: 

a. This chapter would otherwise deny all reasonable use of the property. 

Due to the shape of the parcel and the location of the wetland and associated buffer, the site is 
almost completely encumbered by critical areas. Compliance with MMC 22 would deny 
reasonable use of the property.  

b. There is no other reasonable use consistent with the underlying zoning of the property 
that has less impact on the critical area and/or critical area buffer. 

The underlying zoning is R4. Based on an R4 zoning, 4 single-family residences could be built 
on the property. The proposed development of 1 single-family residence has less impact on the 
critical area and/or critical area buffer.  

c. The proposed development does not pose an unreasonable threat to the public health, 
safety, or welfare on or off the property. 

The development of a single-family residence is consistent with the adjacent land use and does 
not pose an unreasonable threat to the public health, safety, or welfare on or off the property. 

d. Any alteration is the minimal necessary to allow for reasonable use of the property. 
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Impacts to the wetland have been avoided. Impacts to the wetland buffer have been avoided to 
the maximum extent by placing the septic drainfield and a majority of the driveway located off-
site, outside of the 80-foot standard buffer. Therefore, the proposed development is the 
minimum necessary to allow for reasonable use of the property.  

e. The inability of the applicant to derive reasonable use of the property is not the result of 
the actions by the applicant after the effective date of the ordinance codified on this 
chapter or predecessor. 

The inability of the applicant to derive reasonable use of the property is not the result of the 
actions by the applicant after the effective date of the ordinance codified on this chapter or 
predecessor. The property is vacant land and no action (e.g., clearing or grading) has occurred 
on the property, other than mowing, which has been occurring on the property for numerous 
years. 

f. The applicant may only apply for a reasonable use exception under this subsection if the 
applicant has also applied for a variance pursuant to MCC 22.66. 

A variance will be applied for as part of the submittal package. 

7.0 IMPACT ASSESSMENT AND MITIGATION 
Wetland and buffer impacts were avoided by creating two easements with the adjacent 
property owner. One easement is for the septic drainfield and the other easement is for a shared 
driveway. By locating both the septic drainfield and driveway off-site, these features avoid 
impacts to the wetland and wetland buffer.  

The City of Monroe has plans to improve Chain Lake Road; therefore, buffer averaging will not 
extend to the edge of the property (within 6 feet of the existing road right-of-way). If buffer 
averaging was implemented, the only location to increase the buffer is in the northern portion 
of the property, adjacent to Chain Lake Road, where road improvements would occur. 
Increasing the buffer to the edge of the road right-of-way would pose an additional hardship to 
the City of Monroe because then the City of Monroe would be responsible for mitigating 
impacts to the expanded wetland buffer when they improve Chain Lake Road.  

Since buffer impacts cannot be avoided or mitigated for on-site, the purchase of mitigation bank 
credits is proposed. The project proposes to use either the Snohomish Basin Mitigation Bank or 
the Skykomish Habitat Bank. The property is located within the service area of both banks, and 
both banks provide the functions lost by the fill of the wetlands. Functions provided by the 
bank were determined based on information from the mitigation banking instruments (Habitat 
Bank 2005, Skykomish 2006). Table 2 summarizes the functions provided by both mitigation 
banks relevant to the functions lost by buffer impacts. The functions provided by the mitigation 
banks are the same as the wetland buffer functions being lost by the proposed development. 
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                                 Table 2. Bank Functions Relevant to Lost Functions 

Bank 
Sediment 
Trapping 

Wildlife/Fish 
Habitat 

Snohomish Basin Bank   

Skykomish Habitat Bank   

 

For direct impacts to wetland buffers, the mitigation ratio proposed for the purchase of credits 
is 1:1 and is the mitigation ratio agreed to for buffers by the Mitigation Banking Instruments 
(Habitat Bank 2005, Skykomish 2006). Approximately 18,000 square feet of wetland buffer 
would be impacted; therefore, 18,000 square feet of buffer credits would be purchased. Credits 
will be purchased after permits are issued and before occupancy is allowed. 

In addition to purchasing wetland buffer credits, the proposed project would also implement 
the following impact minimization measures listed in MMC Table 20.05.080.2: 

 Lights will be directed away from the wetland; 
 Grading around the house will prevent channelized flow from lawns that would 

otherwise directly enter the buffer; 
 Runoff from impervious surfaces and new lawns will be infiltrated and dispersed into 

buffer; and 
 Best management practices will be used to control dust during construction. 

Figure 4 depicts the development footprint.  
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       Figure 4. Proposed Development Footprint and Wetland Buffer Impacts 
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to 15 percent slopes

20.4 50.5%

Totals for Area of Interest 40.4 100.0%
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This report describes the methods used to determine the presence or absence of critical areas in 
a project area. 

1.0 WETLANDS 

1.1 Methods Used to Determine Wetlands 
Confluence delineates the boundaries of wetlands using the “Routine Determinations for Areas 
Less Than 5 Acres in Size” method described by the U.S. Army Corps of Engineers (Corps) in 
the Corps of Engineers Wetlands Delineation Manual (Delineation Manual; Corps 1987) and the 
Regional Supplement to the Corps of Engineers Wetland Delineation Manual: Western Mountains, 
Valleys, and Coast Region (Corps 2010) (Regional Supplement). The Regional Supplement was 
part of a nationwide effort to address regional wetland characteristics and improve the accuracy 
and efficiency of wetland-delineation procedures. The Regional Supplement uses the best 
available science to addresses regional differences in climate, geology, soils, hydrology, and 
plant and animal communities that cannot be addressed in a single national document, such as 
the Delineation Manual. The Regional Supplement was designed for use with the 1987 
Delineation Manual and all subsequent versions. Where differences in the two documents 
occur, the Regional Supplement takes precedence over the 1987 Delineation Manual (Corps 
2010). The Regional Supplement was developed to clarify the indicators of hydrophytic 
vegetation, hydric soils, and wetland hydrology found in the region (these indicators are 
discussed in detail in the section below). It is important to note that areas that may have been 
determined as a wetland under the 1987 Delineation Manual may not be determined as wetland 
under the Regional Supplement, and vice versa. 

Confluence uses the PLANTS Database (USDA NRCS 2018) for scientific names and the 2016 
National Wetland Plant List (Lichvar 2016) to determine the wetland indicator status of plants. 
Wetlands are classified using the Cowardin Classification System (Cowardin et al. 1979). 
Confluence determines the wetland rating using Washington State Department of Ecology’s 
Wetland Rating System for Western Washington (Hruby 2014). The National Wetland 
Inventory is also researched to determine if wetlands have previously been identified on the 
property (USFWS 2018). 

The locations of test plots, soil cores, and wetland edges on a project property are recorded 
using a differential Global Positioning System with sub-meter accuracy. Delineated and 
surveyed wetland boundaries are subject to verification and approval by jurisdictional agencies.  
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1.2 Wetland Criteria 
There is specific technical language that applies to the study of wetlands. This section briefly 
explains the language Confluence uses in its wetland delineation reports.  

The identification of wetlands is based on three criteria: hydrophytic vegetation, hydric soils, 
and hydrology; each criterion has a number of indicators by which it can be determined to 
satisfy the standard. The Corps, which is the federal authority on the regulation of wetlands, 
has developed the guidance and the Data Sheet that are the standards used in all wetland 
determinations. The information presented below is based on their Wetland Delineation 
Manual (Corps 1987) and Regional Supplement (Corps 2010). 

In order to characterize a wetland, data are collected from representative test plots. The 
delineator chooses areas both within and outside of a potential wetland that are representative 
of particular vegetative, topographic, and hydrologic features in the vicinity. Those areas then 
become test plots where particular data (see sections below) about vegetation, soils, and 
hydrology are collected to determine whether wetland characteristics are present. Plots that 
meet all three wetland criteria are wetland plots; plots that do not meet the three wetland 
criteria are upland plots. The test plots (along with topographic and vegetative shifts) then 
inform the wetland boundaries, with wetland plots being within the wetlands and upland plots 
being outside of the wetlands. 

1.2.1 Hydrophytic Vegetation 

Vegetation is often the first visual cue that an area is a wetland. Similarly, vegetation often also 
signals the shift from wetland to non-wetland. The question regarding plants to be answered 
when performing a wetland delineation is: “Is the vegetation hydrophytic?” That is, is the 
vegetation of the variety that is adapted to live in wetter-than-average conditions? To determine 
the answer, there are a few resources and steps to follow. First, the indicator status for each 
plant present in the test plot is determined from the National Wetland Plant List (Lichvar 2016). 
The indicator status is a continuum from almost exclusively occurring in wetlands (obligate 
wetland plants, or OBL) to almost exclusively never found in wetlands (obligate upland plants, 
or UPL). The middle ground between those two extremes is known as a facultative plant (or 
FAC), which is found equally in wetland and upland environments. The FAC category has two 
further gradations: facultative upland plants (FACU), which are plants that are usually found in 
uplands, and facultative wetland plants (FACW), which are plants that are usually found in 
wetlands. 

After the status of each plant species in the test plot has been determined, the hydrophytic 
vegetation indicator can be applied. The application of the indicators is performed sequentially, 
and once one is “passed,” the box for hydrophytic vegetation is “checked,” and the process 
continues to the next criterion. The first hydrophytic vegetation indicator is the “Rapid Test,” 
which means with a quick visual survey, all the plants in the test plot are either OBL or FACW. 
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The second test is the “Dominance Test.” For the Dominance Test, the total number of dominant 
species in the test plot is divided by the number of species that are OBL, FACW, or FAC. The 
resulting percentage must be greater than 50 to pass this test. The third test is the “Prevalence 
Index.” The Prevalence Index is a weighted average of the absolute cover of all the plant species 
present in the plot, regardless of dominance. There are also two other, less common, indicators: 
morphological adaptations (e.g., buttressed trunks), or non-vascular plant species (e.g., 
sphagnum moss).  

1.2.2 Hydric Soils 

The soils tell the story about the presence of water over time. The National Technical Committee 
defines a hydric soil as: “...a soil that formed under conditions of saturation, flooding, or 
ponding long enough during the growing season to develop anaerobic conditions in the upper 
part.” (USDA 1994) The question to be answered here is: “Has water been present long enough 
and recently enough to form hydric soils?” In order to examine the soil characteristics, a test pit 
must be dug, usually to about 18 inches. A sliver of soil from the test pit is extracted with a 
shovel (i.e., the soil profile) to examine the layers. The thickness, color, texture, redox features, 
and any other interesting information about each layer is observed and recorded. Those features 
are described more fully in the bullets below. 

 Thickness. Layers are measured to the nearest inch. Usually, each soil profile has at least 
two layers. 

 Color. Color is determined by comparison to a color chart. The industry standard is the 
Munsell Soil-Color Chart, which assigns each color a designation for hue, value, and 
chroma (e.g., 10YR 3/2, where 10YR=hue, 3=value, and 2=chroma).  

 Texture. The precision of texture description for the purpose of wetland delineation is at 
a general scale. The Washington State University texture chart (Cogger 2010) is often 
used, but the delineator just needs to determine if the soil is sandy or loamy/clayey. 

 Redox Features. The most common redox features are concentrations or depletions of 
iron in the soil matrix. Concentrations occur as red or yellow deposits, and depletions 
occur as grayish deposits. 
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When the soil profile is fully described, it can be determined if any 
of the layers meet a hydric soil indicator. Hydric soil indicators 
help to identify hydric soils. The presence of any indicator signifies 
a hydric soil, although a soil may be hydric and not meet any 
indicators. There are 19 hydric soil indicators in our region, 1 of 
which were observed at the site (Corps 2010). Additional hydric 
soil terminology definitions are in the sidebar. 

 F3 – Depleted Matrix. A soil layer that has a depleted 
matrix with 60 percent or more chroma of ≤2, with a 
thickness of either: 

- 2 inches, if entirely within the upper 6 inches of soil 
surface, or 

- 6 inches, starting within 10 inches of soil surface. 

1.2.3 Hydrology 

Wetland hydrology is the broadest criterion and has to do with 
signs of saturation and inundation in the test plot. While 
hydrophytic vegetation and hydric soils are the result of 
hydrology, they remain even during the dry season, whereas 
hydrology can be less apparent or absent during the dry season. 
The hydrology indicators are broad enough to encompass 
characteristics that may be present even during the dry season. 
Hydrology indicators are in four groups:  

 Group A is based on direct observation of surface or ground water; 
 Group B consists of evidence that the site is subject to inundation; 
 Group C consists of other evidence that soil is or was saturated; and 
 Group D consists of landscape, vegetation, and soil characteristics indicating 

contemporary wet conditions.  

The indicators are further divided into two categories:  primary and secondary. A test plot must 
have either one primary or two secondary indicators to pass the hydrology criterion. Primary 
and secondary indicators observed during this delineation are recorded on the wetland 
delineation date forms in Appendix C. 

2.0 REFERENCES 
Cogger, C.G. 2010. Estimating soil texture flowchart. Washington State University Puyallup 

Research Center, Puyallup.  

More Hydric Soils Definitions 
(adapted from Corps 2010) 

 
Matrix:  the dominant soil volume in a 
given soil layer 

Depleted Matrix:  the volume of a soil 
horizon in which soil processes have 
removed or transformed iron, creating 
colors of low chroma and high value, 
specifically: 

 Value ≥5, chroma = 1, with or 
without redox features 

 Value ≥6, chroma = 1 or 2, with 
or without redox features 

 Value of 4 or 5, chroma =2, ≥2% 
distinct or prominent redox 
features 

 Value of 4, chroma =1, ≥2% 
distinct or prominent redox 
features 

Distinct:  readily seen, but 
contrasting* moderately with 
comparison color 

Prominent:  readily seen and 
contrasting* greatly with comparison 
color 
*See Corps 2010, Table A1, page 130 for full 
key on contrast determinations. 



WETLAND DELINEATION METHODS 

2018  Page 5 

Corps (U.S. Army Corps of Engineers). 1987. Corps of Engineers Wetlands Delineation Manual. 
Corps Environmental Laboratory, Waterways Experiment Station, Technical Report Y-87-1, 
Vicksburg, Mississippi. 

Corps. 2010. Regional Supplement to the Corps of Engineers Wetland Delineation Manual: 
Western Mountains, Valleys, and Coast Region. U.S. Army Engineer Research and 
Development Center, ERDC/EL TR-08-13, Vicksburg, Mississippi. 

Cowardin, L.M., V. Carter, F.C. Golet, and E.T. LaRoe. 1979. Classification of wetlands and 
deepwater habitats of the United States: U.S. Fish and Wildlife Service, Office of Biological 
Services, Publication FWS/OBS/79/31, Washington, D.C. 

Hruby, T. 2014. Washington State wetland rating system for western Washington, 2014 update. 
Washington State Department of Ecology, Publication #14-06-029, Olympia, Washington. 

Lichvar, R.W., D.L. Banks, W.N. Kirchner, and N.C. Melvin. 2016. The national wetland plant 
list: 2016 wetland ratings. Phytoneuron 2016-30:1–17. 

USDA NRCS (U.S. Department of Agriculture Natural Resources Conservation Service). 2018a. 
Web soil survey. USDA NRCS Soil Survey Staff, Washington D.C. Available at: 
http://websoilsurvey.nrcs.usda.gov/app/HomePage.htm (accessed on January 26, 2018). 

USDA NRCS. 2018b. The PLANTS database. USDA NRCS National Plant Data Team, 
Greensboro, North Carolina. Available at: http://plants.usda.gov (accessed on January 26, 
2018). 

USDA (U.S. Department of Agriculture) Soil Conservation Service. 1994. Changes in hydric soils 
of the United States. Federal Register 59(133): 35680-35681, July 13, 1994. 

USFWS (U.S. Fish and Wildlife Service). 2018. National Wetlands Inventory. U.S. Fish and 
Wildlife Service, Branch of Geospatial Mapping and Technical Support, Arlington, VA. 
URL: http://www.fws.gov/wetlands/Wetlands-Mapper.html (accessed January 26, 2018). 
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Appendix C 
Wetland Delineation 

Data Forms 
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Appendix D 
Wetland Rating Forms 
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Skip to main content

Water Quality improvement 
projects
This page gives an overview of water quality improvement projects — including total 
maximum daily loads (TMDLs) —  in Washington. Projects are listed by county.

Each listing gives general information on waterbody, what pollutants are being dealt 
with, status of the project, and contact information in case you have questions.

Note:  This is a partial list of the water quality improvement projects. A full directory will 
be developed.

Get more information and data

Links provide more information by taking you to publications related to the project, or 
to the Water Quality Atlas, or to a project page as appropriate.
If more information is available about a project, it will be hyperlinked to the water body 
name. Use our Water Quality Assessment Query Tool  to get data about water 
bodies.

Read reports on improvement projects

To see water quality improvement reports, see the Water Cleanup Plans  in our 
publications database.

Welcome to our new website. Learn more about what's new .
Hide 
Alert



Skip to main content

I want to...

View the current EPA-approved water quality 

assessment

Explore the status of water bodies in our Water 

Quality Atlas mapping tool

Water quality improvement projects

County Waterbody Name Pollutant(s) Status TMDL Lead
(s)

Adams

Lincoln

Whitman

Palouse Dissolved 
oxygen
Fecal Coliform
PCBs
Temperature
Toxics

Under 
development

EPA approved

Has an 
implementation 
plan

Elaine 
Snouwaert
509-
329-3503

Clark East Fork Lewis 
River

Fecal Coliform
Temperature

Under 
development

Andrew 
Kolosseus
360-
407-7543

Grays 
Harbor

North Ocean 
Beaches

Under 
development

Donovan 
Gray
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County Waterbody Name Pollutant(s) Status TMDL Lead
(s)

Shellfish 
Closure 
Response

Fecal Coliform 
Bacteria
source 
investigation 
study

360-
407-6407

King Sammamish River 
and Tributaries

Dissolved 
Oxygen
Temperature

Under 
Development

Joan Nolan
425-
649-4425

King Soos Creek 
Subbasin 
Multiparameter

Aquatic 
Habitat
Dissolved 
Oxygen
Temperature

Under 
Development

Joan Nolan
425-
649-4425

King Soos Creek 
Subbasin Bacteria

Fecal Coliform Under 
Development

Joan Nolan
425-
649-4425

Mason Cranberry, Johns, 
and Mill Creeks

Temperature Under 
development

Betsy 
Dickes
360-
407-6296

Pend 
Oreille

Little Spokane 
River

Dissolved 
Oxygen
pH

Under 
development

Elaine 
Snouwaert



Skip to main content

County Waterbody Name Pollutant(s) Status TMDL Lead
(s)

Spokane

Stevens

509-
329-3503

Pierce Clover Creek Dissolved 
Oxygen
Fecal Coliform
Temperature

Water Quality 
Assessment 
project

Under 
development

Donovan 
Gray
360-
407-6407

Skagit Padilla Bay Fecal coliform Under 
development

Danielle 
DeVoe
425-
649-7036

Snohomish French and 
Pilchuck Creeks

Dissolved 
Oxygen
Temperature

Under 
development

Heather 
Khan
425-
649-7003

Spokane Hangman Creek Fecal Coliform
Temperature
Turbidity

Approved
Implementation 
plan sent to EPA

Elaine 
Snouwaert
509-
329-3503

Spokane Spokane River Dissolved 
Oxygen
PCB

Toxics

Karin 
Baldwin
509-
329-3601

Adriane 
Borgias
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County Waterbody Name Pollutant(s) Status TMDL Lead
(s)

509-
329-3515

Thurston Deschutes River 
and tributaries

Dissolved 
Oxygen
Fecal Coliform
pH
Sediment
Temperature

Submitted to EPA 
for approval

Leanne 
Weiss
360-
407-0243

Thurston Deschutes 
Watershed: Budd 
Inlet

Dissolved 
Oxygen
Phosphorus

Under 
development

Leanne 
Weiss
360-
407-0243

Thurston Henderson Inlet Dissolved 
Oxygen
Fecal Coliform
pH
Temperature

EPA approved

Has an 
implementation 
plan

Donovan 
Gray
360-
407-6407

Whatcom Lake Whatcom 
Watershed 
Multiparameter

Dissolved 
Oxygen
Fecal Coliform
Phosphorus

EPA approved Steve Hood
360-
715-5211

Yakima Mid-Yakima Basin Bacteria Under 
development

Greg Bohn
509-
454-4174

Yakima Toxics



Skip to main content

County Waterbody Name Pollutant(s) Status TMDL Lead
(s)

Yakima River 
Basin

Under 
development

Jane 
Creech
509-
454-7860

Related links

• Water Quality Atlas
• Water Quality Assessment Tracking System

Contact information
Diane Dent
Water Quality Program
diane.dent@ecy.wa.gov
360-407-6616 
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Water Quality Atlas Map

Sources: Esri, HERE, DeLorme, Intermap, increment P Corp., GEBCO,
USGS, FAO, NPS, NRCAN, GeoBase, IGN, Kadaster NL, Ordnance Survey,
Esri Japan, METI, Esri China (Hong Kong), swisstopo, MapmyIndia, ©

January 22, 2018
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Appendix E 
Site Photographs 
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CHAIN LAKE ROAD CAS — Appendix E: Photos  

Month XX, 20XX Page 1 

 

Photo 1 — Water ponding in central portion of property. 

 
Photo 2 — View north from TP-1 of Wetland A. 



Chain Lake Road CAS – Appendix E: Photos 

Page 2 February XX, 2018 

 

                 Photo 3 — View east from TP-2 of Wetland A. 

 
                 Photo 4 — Upland area in northern portion of property. 
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Photo 5 — Transition from southern wetland boundary to upland. 

 
Photo 6 — Wetland A continues off-site to the east. 
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                Photo 7 — Soils at TP-1. 

 
               Photo 8 — Soils at TP-2. 



Chain Lake Road CAS – Appendix E: Photos 

February XX, 2018 Page 5 

 

Photo 9 — Soils at TP-3. 

 
Photo 10 — Soils at TP-4. 
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                 Photo 11 — Soils at TP-5. 

 
                 Photo 12 — Soils at TP-6. 
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Photo 13 — Soils at TP-7. 

 
Photo 14 — Soils at TP-8. 
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