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1.0 INTRODUCTION 
The project proposes to subdivide the property for residential development on tax parcel 
09750029001 at 2000 24th Avenue NW, Olympia, Washington (Figure 1). Confluence 
Environmental Company (Confluence) prepared this report to assist with permitting the 
project. On October 25, 2022, May 30, 2023, and July 19, 2023, Confluence conducted a site 
investigation to determine the presence and extent of critical areas on and adjacent to the 
property. The effort focused on wetlands and fish and wildlife habitat conservation areas 
(FWHCAs). 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 study. 

The property is currently developed with a single-family residence, several outbuildings, and 
pasturelands. The western half of the property is relatively undisturbed in a forested condition. 
The property is 11 acres and zoned as residential 4-8, meaning 8 units per acre (Thurston 
County 2022). 
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Figure 1. Subject property 
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2.0 METHODS 
Confluence conducted a critical areas study on the property. This section describes the methods 
used to confirm the presence or absence of critical areas.  

2.1 Desktop Analysis 
To develop a strategy for the site investigation, Confluence reviewed relevant regulations and 
GIS databases. 

Confluence reviewed Thurston County Code (TCC) to determine the standard buffer 
requirements for critical areas in the project vicinity.  

Confluence reviewed the GIS databases listed below for the documented presence of wetlands, 
streams, lakes, or species listed under the Endangered Species Act as threatened or endangered 
on or within 300 feet of the subject property. It was necessary to search within 300 feet to 
determine whether buffers for off-site critical areas encroach onto the site (300 feet is the largest 
buffer identified in TCC). 

 Thurston County GIS (Thurston County 2022) 
 U.S. Fish and Wildlife Service (USFWS) National Wetlands Inventory (NWI) (USFWS 

2022) 
 Natural Resources Conservation Service (NRCS) Soil Survey (NRCS 2022a) 
 Washington Department of Fish and Wildlife (WDFW) SalmonScape (WDFW 2022a) 
 WDFW Priority Habitats and Species (PHS) (WDFW 2022b) 
 Washington Department of Natural Resources (WDNR) Water Type GIS (WDNR 2022a) 
 WDNR wetlands of high conservation value mapper (WDNR 2022b) 

Results of the GIS database searches are in Appendix A. 

2.2 Site Investigation 
On October 25, 2022, May 30, 2023, and July 19, 2023, Confluence conducted a site investigation 
to determine the presence or absence of critical areas on or near the property.  

2.2.1 Wetlands 

Wetland Identification and Delineation 

Confluence identified wetlands and delineated their boundaries using the methods described 
by the U.S. Army Corps of Engineers (Corps) in the Corps of Engineers Wetlands Delineation 
Manual (Corps 1987) and the Regional Supplement to the Corps of Engineers Wetland 
Delineation Manual: Western Mountains, Valleys, and Coast Region (Corps 2010). The Corps 
typically requires that the following 3 characteristics be present for an area to be identified as a 
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wetland: (1) hydrophytic vegetation, (2) hydric soil, and (3) wetland hydrology. For each 
criterion, there are several possible indicators that can be used to determine whether the 
criterion has been met. The indicators were established so that if a wetland were present on-site, 
sufficient indicators would be observed at any time of the year, including the driest months, to 
identify the wetland. Since “normal circumstances,” as defined by the Corps (1987), exist on the 
site, all 3 criteria must be present for an area to be determined a wetland. A more detailed 
description of delineation methodology is provided in Appendix B. Wetland delineation data 
forms completed during the site investigation are provided in Appendix C. 

To confirm the presence or absence of a wetland, data were collected from representative test 
plots within and outside of potential wetlands. The locations of the test plots were based on the 
presence of visual wetland indicators (e.g., wetland vegetation, evidence of standing water) or 
were chosen to represent vegetative, topographic, or hydrologic features in the vicinity. Within 
these test plots, vegetation, soils, and hydrology were examined to determine whether wetland 
characteristics were present (see Appendix B for details). Plots that met all 3 wetland criteria 
were determined to be wetland plots; plots that did not meet all 3 wetland criteria were 
determined to be upland plots.  

Once the presence of a wetland was confirmed, visual wetland indicators, such as topographic 
and vegetative shifts, were used to delineate the remainder of the wetland boundary. In areas 
with a lack of visual wetland indicators (i.e., areas with monoculture vegetation and no clear 
topographic break), Confluence used soil probes to determine the wetland boundary between 
test plots. Confluence evaluated the presence or absence of hydric soil and wetland hydrology 
indicators at soil probe locations to determine whether the area represented by the soil probe 
was wetland or upland. Soil probe locations and presence or absence of hydric soil and wetland 
hydrology indicators were recorded using GPS. 

Confluence used the PLANTS Database (NRCS 2022b) to provide consistency in scientific 
naming and the 2020 National Wetland Plant List (Corps 2020) to determine the wetland 
indicator status of plants. 

The wetland boundary and test plot locations were flagged using pink ribbon flagging. The 
flags were mapped using a Trimble mapping grade GPS receiver capable of sub-meter accuracy 
after post-processing. 

Off-Site Wetland Identification 

To assess whether there are possible wetlands with buffers encroaching from adjacent 
properties, Confluence modified the methods described by the Corps (Corps 1987, 2010). The 
modified method identified 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.  
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Wetland Rating 

Confluence determined wetland ratings using the Washington State Wetland Rating System for 
Western Washington (Hruby 2014) to assess the resource value of any wetland 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. 

2.2.2 Streams/Shorelines 

No streams or shorelines were identified on the subject property, so no ordinary high water 
mark delineation was needed.  
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3.0 RESULTS 

3.1 Desktop Analysis 
USFWS’s NWI (2022) does not map any wetlands on the subject property. Thurston County GIS 
(Thurston County 2022) identifies 1 wetland within the western portion of the property. No 
wetlands of high conservation value are mapped on or within the vicinity of the subject 
property (WDNR 2022b). No streams are mapped on or within the vicinity of the property 
(WDFW 2022a,b, WDNR 2022a, Thurston County 2022). The nearest mapped stream is located 
approximately 850 feet northeast of the subject property (WDNR 2022a, WDFW 2022a). The 
unnamed stream, unknown in type, discharges to Budd Inlet within Puget Sound. WDFW’s 
PHS system identifies the potential presence of Yuma myotis (Myotis yumanensis), little brown 
bat (Myotis lucifugus), and big brown bat (Eptesicus fuscus) in the vicinity of the property. None 
of these species has status under the Endangered Species Act. 

Soils mapped on the subject property are Alderwood gravelly sandy loam (8-15% slopes) and 
Alderwood gravelly sandy loam (15-30% slopes). Neither of these soils is identified as hydric 
(NRCS 2022a).  

3.2 Test Plots 
During the site investigation, 10 test plots were established, in both uplands and wetlands. A 
soil probe was also collected to rapidly determine whether an area was wetland or upland. Test 
plot and soil probe locations are shown on Figure 2. Test plot characteristics are detailed below. 
Technical terms are explained in Appendix B. Photographs of the site are in Appendix E. 

Test Plot 1 (TP-1) was located in the western half of the property in an area dominated by red 
alder (Alnus rubra), western red-cedar (Thuja plicata), salmonberry (Rubus spectabilis), Himalayan 
blackberry (Rubus armeniacus), Douglas spirea (Spiraea douglasii), slough sedge (Carex obnupta), 
skunk-cabbage (Lysichiton americanus), and lady fern (Athyrium filix-femina). Vegetation within 
TP-1 passed the Dominance Test and therefore met the wetland vegetation criterion. Soil in the 
top layer (0-5 inches) was a black (10YR 2/1) silty clay loam. Soil in the second layer (5-9 inches) 
was a black (10YR 2/1) silty clay loam with 7% dark gray (10YR 4/1) depletions in the matrix 
and 3% dark yellowish brown (10YR 4/6) redoximorphic concentrations in the matrix. The soils 
met the Redox Dark Surface (F6) and Depleted Below Dark Surface (A11) hydric soil indicators; 
therefore, the hydric soil criterion was met. One primary wetland hydrology indicator—
Oxidized Rhizospheres along Living Roots (C3)—and 1 secondary indicators—FAC-Neutral 
Test (D5)—were observed. The presence of at least 1 primary or 2 secondary indicators meets 
the wetland hydrology criterion. Since TP-1 met all 3 criteria, the area represented by TP-1 is a 
wetland, identified as Wetland A. 
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Figure 2. Location of test plots, soil probes, and wetlands  
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TP-2 was located in the western half of the property immediately east of TP-1. Vegetation was 
dominated by red alder, salmonberry, evergreen huckleberry (Vaccinium ovatum), sword fern 
(Polystichum munitum), field horsetail (Equisetum arvense), trailing blackberry (Rubus ursinus), 
and English ivy (Hedera helix). Vegetation within TP-2 passed the Dominance Test and therefore 
met the wetland vegetation criterion. Soil in the top layer (0-9 inches) was a very dark brown 
(10YR 2/2) silt loam. Soil in the second layer (9-14+ inches) was a gray (2.5Y 5/1) silt loam with 
5% dark yellowish brown (10YR 4/6) redoximorphic concentrations in the matrix. The soils met 
the Redox Dark Surface (F6) and Depleted Below Dark Surface (A11) hydric soil indicators; 
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 3 criteria, the area represented by TP-2 is not a wetland. TP-2 represents the transition 
area adjacent to Wetland A.  

TP-3 was located in the western half of the property south of TP-2 in an area dominated by 
western red-cedar, red alder, evergreen huckleberry, salmonberry, slough sedge, sword fern, 
and trailing blackberry. Vegetation within TP-3 passed the Dominance Test and therefore met 
the wetland vegetation criterion. Soil in the top layer (0-10 inches) was a very dark brown (10YR 
2/2) silt loam. Soil in the second layer (10-12+ inches) was a dark yellowish brown (10YR 4/4) silt 
loam. The soils did not meet any hydric soil indicator; therefore, the hydric soil criterion was 
not 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 3 criteria, the area 
represented by TP-3 is not a wetland. 

TP-4 was located in the western half of the property north of TP-3. Vegetation was dominated 
by red alder, salmonberry, salal (Gaultheria shallon), and slough sedge. Vegetation within TP-4 
passed the Dominance Test and therefore met the wetland vegetation criterion. Soil in the top 
layer (0-9 inches) was a very dark brown (10YR 2/2) silt loam. Soil in the second layer (9-12+ 
inches) was a dual matrix: a very dark grayish brown (10YR 3/2) and a brown (10YR 4/3) silt 
loam. The soils did not meet any hydric soil indicator; therefore, the hydric soil criterion was 
not met. No primary or secondary wetland hydrology indicators were observed; thus, the 
wetland hydrology criterion was not met. Since TP-4 did not meet all 3 criteria, the area 
represented by TP-4 is not a wetland. 

TP-5 was located southwest of TP-4 in an area dominated by red alder, Douglas spirea, and soft 
rush (Juncus effusus). Vegetation within TP-5 passed the Dominance Test and therefore met the 
wetland vegetation criterion. Soil in the top layer (0-4 inches) was a very dark grayish brown 
(10YR 3/2) silt loam. Soil in the second layer (4-9 inches) was a dual matrix with 80% very dark 
grayish brown (10YR 3/2) silt loam and 20% dark grayish brown (2.yY 4/2) silt loam. Soil in the 
third layer (9-13+ inches) was a gray (10YR 6/1) silt loam with 50% yellowish brown (10YR 5/8) 
redoximorphic concentrations in the matrix. The soils met the Depleted Below Dark Surface 
(A11) hydric soil indicator; therefore, the hydric soil criterion was met. One primary wetland 
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hydrology indicator—Water-Stained Leaves (B9)—and 1 secondary indicators—FAC-Neutral 
Test (D5)—were observed. The presence of at least 1 primary or 2 secondary indicators meets 
the wetland hydrology criterion. Since TP-5 met all 3 criteria, the area represented by TP-5 is a 
wetland, identified as Wetland A. 

TP-6 was located north of TP-4. Vegetation was dominated by red alder, western red-cedar, 
salmonberry, and slough sedge. Vegetation within TP-6 passed the Dominance Test and 
therefore met the wetland vegetation criterion. Soil in the top layer (0-7 inches) was a very dark 
gray (10YR 3/1) silt loam. Soil in the second layer (7-11 inches) was a dark grayish brown (10YR 
4/2) silt loam with less than 1% yellowish brown (10YR 5/6) redoximorphic concentrations in the 
matrix. Soil in the third layer was a brown (10YR 5/3) silt loam with 10% yellowish brown (10YR 
5/6) redoximorphic concentrations in the matrix. The soils did not meet any hydric soil 
indicator; therefore, the hydric soil criterion was not met. During an April 2023 site visit by 
Thurston County, inundation was observed in this area (H. Tschaekofske, email dated July 6, 
2023). During the October 2022 site visit no wetland hydrology indicators were observed in this 
area. However, during the May 2023 site visit by Confluence, 1 primary wetland hydrology 
indicator—Water-Stained Leaves (B9)—and 1 secondary indicator—FAC-Neutral Test (D5)—
were observed. The presence of at least 1 primary or 2 secondary indicators meets the wetland 
hydrology criterion. The wetland hydrology indicators observed in April and May 2023 indicate 
that water is present during some portion of the growing season. However, it is unclear if that 
water is present for a sufficient amount of time for hydric soil to develop. During Thurston 
County’s April 2023 site visit, they also dug 3 test pits in the vicinity of TP-6 (H. Tschaekofske, 
email dated July 6, 2023). One pit north of TP-6 and 1 pit south of TP-6 met the Depleted Matrix 
(F6) or Depleted Below Dark Surface (A11) hydric soil indicator, while the third test pit near TP-
6 did not meet any hydric soil indicator. While TP-6 did not meet all 3 criteria, the additional 
soil and hydrology information collected by Thurston County suggests this area might be a 
wetland. The only way to confirm the presence of hydric soils would be to conduct an alpha-
alpha dipyridyl test in the spring. Therefore, without having conducted the alpha-alpha 
dipyridyl test, we will conservatively assume the area represented by TP-6 is wetland, 
identified as Wetland C until an alpha-alpha dipyridyl test confirms otherwise. 

TP-7 was located south of the property in a tract for the Broomwood Subdivision in an area 
dominated by big-leaf maple (Acer macrophyllum), willow (Salix sp.), and Himalayan blackberry. 
Vegetation within TP-7 passed the Dominance Test and therefore met the wetland vegetation 
criterion. Soil in the top layer (0-4 inches) was a very dark gray (10YR 3/1) silt loam. Soil in the 
second layer (4-11 inches) was a very dark gray (10YR 3/1) silt loam with 1% brown (7.5YR 4/4) 
redoximorphic concentrations in the matrix. Soil in the third layer was  dark brown (10YR 35/3) 
silt loam with 20% dark yellowish brown (10YR 4/6) redoximorphic concentrations in the 
matrix. The soils did not meet any hydric soil indicator; therefore, the hydric soil criterion was 
not met. No primary or secondary wetland hydrology indicators were observed; thus, the 
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wetland hydrology criterion was not met. Since TP-7 did not meet all 3 criteria, the area 
represented by TP-7 is not a wetland. 

TP-8 was located south of TP-6 and north of TP-4 in an area dominated by red alder, Douglas 
spirea, lady fern, and slough sedge. Vegetation within TP-8 passed the Dominance Test and 
therefore met the wetland vegetation criterion. Soil in the top layer (0-5 inches) was a very dark 
grayish brown (10YR 3/2) silt loam. Soil in the second layer (5-16 inches) was a brown (10YR 
4/3) silt loam a with 5% yellowish brown (10YR 5/6) redoximorphic concentrations in the 
matrix. The soils did not meet any hydric soil indicator; therefore, the hydric soil criterion was 
not met. During an April 2023 site visit by Thurston County, inundation was observed in this 
area (H. Tschaekofske, email dated July 6, 2023). During the October 2022 site visit, no wetland 
hydrology indicators were observed in this area. However, during the May 2023 site visit by 
Confluence, 1 primary wetland hydrology indicator—Water-Stained Leaves (B9)—and 1 
secondary indicator—FAC-Neutral Test (D5)—were observed. The presence of at least 1 
primary or 2 secondary indicators meets the wetland hydrology criterion. The wetland 
hydrology indicators observed in April and May 2023 indicate that water is present during 
some portions of the growing season. However, it is unclear if that water is present for a 
sufficient amount of time for hydric soil to develop. While TP-8 did not meet all 3 criteria, the 
additional hydrology information collected by Thurston County suggests this area might be a 
wetland. The only way to confirm the presence of hydric soils would be to conduct an alpha-
alpha dipyridyl test in the spring. Therefore, without having conducted the alpha-alpha 
dipyridyl test, we will conservatively assume the area represented by TP-8 is wetland, 
identified as Wetland BC until an alpha-alpha dipyridyl test confirms otherwise. 

TP-9 is located north of TP-8 in an area dominated by red alder, western red-cedar, salal, lady 
fern, and sword fern. Vegetation within TP-9 passed the Dominance Test and therefore met the 
wetland vegetation criterion. Soil in the top layer (0-11 inches) was a very dark grayish brown 
(10YR 3/2) loam. Soil in the second layer (11-14 inches) was a dark grayish brown (10YR 4/2) silt 
loam. Soil in the third layer (14-16+ inches) was a dark grayish brown (10YR 4/2) silt loam with 
5% yellowish brown (10YR 5/6) redoximorphic concentrations in the matrix. The soils did not 
meet any hydric soil indicator; therefore, the hydric soil criterion was not met. No primary or 
secondary wetland hydrology indicators were observed; thus, the wetland hydrology criterion 
was not met. Since TP-9 did not meet all 3 criteria, the area represented by TP-9 is not a 
wetland. 

TP-10 is located northwest of TP-9 in an area dominated by red alder, beaked hazelnut (Corylus 
cornuta), and deer fern (Blechnum spicant). Vegetation within TP-10 passed the Dominance Test 
and therefore met the wetland vegetation criterion. Soil in the top layer (0-11 inches) was a very 
dark grayish brown (10YR 3/2) loam. Soil in the second layer (11-15 inches) was a dark grayish 
brown (10YR 4/2) silt loam. The soils did not meet any hydric soil indicator; therefore, the 
hydric soil criterion was not met. No primary or secondary wetland hydrology indicators were 
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observed; thus, the wetland hydrology criterion was not met. Since TP-10 did not meet all 3 
criteria, the area represented by TP-10 is not a wetland. 

3.3 Wetlands 
TP-1 and TP-5represented  an area on the subject property that met all 3 wetland criteria, 
identified as Wetland A. TP-6 and TP-8 represented areas that are conservatively assumed at 
this time to be wetlands based on additional soil and hydrology information collected by 
Thurston County, as discussed in Section 3.2. These areas are therefore identified as Wetlands B 
and C. One additional off-site wetland within 300 feet of the subject property was identified 
from the property line. These wetlands are described in detail below, summarized in Table 1, 
and shown on Figure 2. 

Table 1. Wetland summary 

Wetland Name Cowardin Classification1 
Size 

(square feet)2 

Wetland Rating 
Water 

Quality Hydrology Habitat Total Category 
Wetland A Palustrine forested 15,292 8 5 4 17 III 
Wetland B Palustrine forested 579 8 4 3 15 IV 
Wetland C Palustrine forested 3,116 7 4 3 14 IV 
Off-Site Wetland Palustrine emergent, 

palustrine unconsolidated 
bottom 

3,191 7 4 3 14 IV3 

1 FGDC 2013 
2 The sizes of both Wetland A and the off-site wetland are approximate.  
3 The rating of the off-site wetland was estimated.  

 

3.3.1 Wetland A 

Wetland A is located in the western half of the property and extends off-site to the south. The 
wetland is approximately 15,292 square feet. The off-site boundary of Wetland A was 
approximated using site observations, elevation data, and aerial imagery (Thurston County 
2022). TP-1 and TP-5, described above in Section 3.2, represent Wetland A. Hydrologic inputs to 
Wetland A are dominated by groundwater and precipitation.  

According to the Cowardin classification system (FGDC 2013), Wetland A is a forested wetland. 
Dominant vegetation in Wetland A includes western red-cedar, red alder, salmonberry, slough 
sedge, and lady fern. The boundary of Wetland A was determined by a distinct topographic 
break, evidence of standing water, and the vegetative shift to non-hydrophytic vegetation (e.g, 
sword fern, evergreen huckleberry, salal). According to the 2014 Wetland Rating System (Hruby 
2014), Wetland A was rated as a Category III wetland, with a water quality score of 8, 
hydrology score of 5, and habitat score of 4. 
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3.3.2 Wetland B 

Wetland B is located north of Wetland A. The wetland is approximately 579 square feet. TP-8, 
described above in Section 3.2, represents Wetland B. Hydrologic inputs to Wetland B are 
dominated by groundwater and precipitation. As described in Section 3.2, there is some 
uncertainty that Wetland B meets the hydric soil criterion. For the purposes of this report, we 
are conservatively assuming that the soil is hydric. During the spring of 2024, an alpha-alpha 
dipyridyl test may be conducted to determine if Wetland B does have hydric soils. If this test is 
conducted and it is determined that the soil in Wetland B is not hydric, then an addendum to 
this report will be prepared. 

According to the Cowardin classification system (FGDC 2013), Wetland B is a forested wetland. 
Dominant vegetation in Wetland B includes red alder, Douglas spirea, lady fern, and slough 
sedge. The boundary of Wetland B was determined by a distinct topographic break, evidence of 
standing water, and the vegetative shift to non-hydrophytic vegetation (e.g, sword fern, 
evergreen huckleberry, salal). According to the 2014 Wetland Rating System (Hruby 2014), 
Wetland B was rated as a Category IV wetland, with a water quality score of 8, hydrology score 
of 4, and habitat score of 3.  

3.3.3 Wetland C 

Wetland C is located north or Wetland B. The wetland is approximately 3,116 square feet. TP-6, 
described above in Section 3.2, represents Wetland C. Hydrologic inputs to Wetland C are 
dominated by groundwater and precipitation. As described in Section 3.2, there is some 
uncertainty that Wetland C meets the hydric soil criterion. For the purposes of this report, we 
are conservatively assuming that the soil is hydric. During the spring of 2024, an alpha-alpha 
dipyridyl test may be conducted to determine if Wetland C does have hydric soils. If this test is 
conducted and it is determined that the soil in Wetland C is not hydric, then an addendum to 
this report will be prepared. 

According to the Cowardin classification system (FGDC 2013), Wetland C is a forested wetland. 
Dominant vegetation in Wetland A includes red alder, western red-cedar, salmonberry, and 
slough sedge. The boundary of Wetland C was determined by a topographic break, evidence of 
standing water, and the vegetative shift to non-hydrophytic vegetation (e.g, sword fern, 
evergreen huckleberry, salal). According to the 2014 Wetland Rating System (Hruby 2014), 
Wetland C was rated as a Category IV wetland, with a water quality score of 7, hydrology score 
of 4, and habitat score of 3.  

3.3.4 Off-Site Wetland 

No test plots were evaluated in the off-site wetland, located approximately 35 feet north of the 
property, because Confluence did not have access to the property on which this wetland was 
located. Though Confluence lacked access to the off-site wetland, its proximity to the property 
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line made it possible to observe the dominant wetland characteristics and complete a 
conservative rating.  

According to the Cowardin classification system (FGDC 2013), the off-site wetland contains an 
emergent fringe with an area of open water (palustrine unconsolidated bottom). Based on site 
observations and a review of historical aerial imagery, the wetland was likely created as a 
livestock pond (Netronline 2022). The closest edge of the off-site wetland is approximately 35 
feet north of the property boundary. According to the 2014 Wetland Rating System (Hruby 
2014), the off-site wetland was conservatively rated as a Category IV wetland, with a water 
quality score of 7, hydrology score of 4, and a habitat score of 3.  

3.4 Fish and Wildlife Habitat Conservation Areas 
Per TCC 24.03, Thurston County defines fish and wildlife conservation areas (FWHCAs) as 
areas that serve a critical role in sustaining needed habitats and species for the functional 
integrity of the ecosystem, and which, if altered, may reduce the likelihood that the species will 
persist over the long term. These areas may include, but are not limited to, rare or vulnerable 
ecological systems, communities, and habitat or habitat elements including seasonal ranges, 
breeding habitat, winter range, and movement corridors; and areas with high relative 
population density or species richness. These also include locally important habitats and 
species. Confluence did not identify any streams or other FWHCAs on or within 300 feet of the 
subject property.  
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4.0 REGULATORY IMPLICATIONS 
Per TCC 24.30.045, the county specifies wetland buffer widths for both habitat and water 
quality protection. The larger of the 2 buffer widths is the designated buffer width for the 
wetland. The overall rating of the wetland does not factor into the assigned buffer width. 
According to TCC 24.30.045, the following standard buffers apply: 

 Wetland A has a habitat score of 4 and a water quality score of 8. The wetland does not 
meet the criteria associated with the water quality buffers and therefore the habitat 
buffer width of 140 feet applies.  

 Wetland B has a habitat score of 3 and a water quality score of 8. The wetland does not 
meet the criteria associated with the water quality buffers and therefore the habitat 
buffer width of 120 feet applies.  

 Wetland C has a habitat score of 3 and a water quality score of 7. The wetland does not 
meet the criteria associated with the water quality buffers and therefore the habitat 
buffer width of 120 feet applies.  

 The off-site wetland was conservatively rated with a habitat score of 3 and a water 
quality score of 7. While the wetland meets the criteria for the 50-foot water quality 
buffer, the habitat buffer of 100 feet is larger and therefore applies as the standard 
buffer. Since the wetland is approximately 35 feet from the subject property, the buffer 
of the off-site wetland encroaches a maximum of 65 feet onto the property. 
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5.0 BUFFER IMPACT AVOIDANCE 
The project proposes to use buffer reduction—using the mitigation measures shown in TCC 
24.30.050, Table 24.30-2—in conjunction with buffer reconfiguration—as allowed under TCC 
24.30.060—to avoid wetland buffer impacts.  

To avoid impacts to the buffers of Wetlands A, B and C, the mitigation measures shown in TCC 
24.30.050, Table 24.30-2 will be implemented. The civil site plans document when and how the 
mitigation measures will be implemented. Implementation of TCC 24.30.050 would result in the 
following buffer widths: 

 Wetland A reduced buffer of 105 feet (75% of 140 feet) 
 Wetland B reduced buffer of 90 feet (75% reduction of 120 feet) 
 Wetland C reduced buffer of 90 feet (75% reduction of 120 feet) 

All of these buffers are larger than the 50-foot water quality buffer described in TCC 23.30.045. 
The reduced buffer areas do not need enhancement because the forested buffer has a thick, 
multilayered, and diverse understory. In addition, there is large woody debris throughout the 
buffer. Combined, these characteristics provide filtration of sediments, excess nutrients, and 
pollutants; flood storage; erosion control; moderation of stormwater impacts; and shading.  

In addition, to ensure there is no net loss of buffer function from the proposed reduction, the 
project includes adding 20,780 square feet of buffer to the west side of Wetland A, which will 
ensure there is no net loss of buffer area despite buffer reduction, as allowed under TCC 
23.30.050, reducing the buffer by 20,780 square feet.  

A portion of the proposed buffer reduction area is currently in agricultural use and the 
remainder in a forested condition. The proposed addition area is entirely forested with a thick, 
multilayered, diverse, and healthy understory and therefore will provide greater buffer 
function than the proposed reduction area. 
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Figure 3. Wetlands and proposed buffer reconfiguration  
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This appendix describes the methods used to confirm the presence or absence of wetlands in a 
study area. 

1.0 METHODOLOGIES 
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 (Regional Supplement; Corps 2010). 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 address 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 2 
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 Section 2.0). It is important to note that areas that may have been 
determined to be wetlands under the 1987 Delineation Manual may not be determined to be 
wetlands under the Regional Supplement, and vice versa. 

Confluence uses the PLANTS Database (NRCS 2022) for scientific names and the 2020 National 
Wetland Plant List (Corps 2020) to determine the wetland indicator status of plants. Wetlands 
are classified using the Cowardin Classification System (FGDC 2013). 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 2022). 

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.  

2.0 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 3 criteria: hydrophytic vegetation, hydric soils, and 
hydrology. Each criterion has a number of indicators that can be used to determine whether the 
criterion has been met. The Corps, which is the federal authority on the regulation of wetlands, 
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has developed the guidance and the data form that are the standards used in all wetland 
determinations. The information presented below is based on their Delineation Manual (Corps 
1987) and Regional Supplement (Corps 2010). 

In order to confirm the presence of a wetland, data are collected from representative test plots 
chosen within and outside of a potential wetland. The test plots are representative of particular 
vegetative, topographic, and hydrologic features in the vicinity. Within the test plots particular 
data (see sections below) about vegetation, soils, and hydrology are collected to determine 
whether wetland characteristics are present. Plots that meet all 3 wetland criteria are wetland 
plots; plots that do not meet all 3 wetland criteria are upland (i.e., nonwetland) plots. The test 
plots (along with topographic and vegetative shifts) then inform the delineation of wetland 
boundaries.  

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 upland. 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 (Corps 2020). The 
indicator status is a continuum from almost exclusively occurring in wetlands (obligate wetland 
plants, or OBL) to almost never occurring in wetlands (obligate upland plants, or UPL). The 
middle ground between those 2 extremes is known as a facultative plant (or FAC), which is 
found equally in wetland and upland environments. The FAC category has 2 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 indicators 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. 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 2 other, less common, 
indicators: morphological adaptations (e.g., buttressed trunks) and nonvascular plant species 
(e.g., sphagnum moss).   
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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 Soil Conservation Service 
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, redoximorphic features, and any 
other interesting information about each layer are observed and 
recorded. Those features are described more fully below. 

 Thickness. Layers are measured to the nearest inch. 
Usually, each soil profile has at least 2 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. 

 Redoximorphic Features. The most common redoximorphic features are concentrations 
or depletions of iron in the soil matrix. Concentrations occur as red or yellow deposits, 
and depletions occur as grayish deposits. 

When the soil profile is fully described, it can be determined whether any of the layers meets a 
hydric soil indicator. The presence of any hydric soil indicator signifies a hydric soil, although a 
soil may be hydric and not meet any of these indicators. There are 19 hydric soil indicators in 
our region, 2 of which were observed at the site (Corps 2010). Additional hydric soil 
terminology definitions are in the sidebar. 

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 redoximorphic features 

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

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

 Value of 4, chroma =1, ≥2% 
distinct or prominent 
redoximorphic 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. 
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 A11—Depleted Below Dark Surface. A soil layer with a depleted matrix, with 60% or 
more chroma of ≤2, which starts within 12 inches of the surface and is at least 6 inches 
thick. Layers above the depleted layer must have a value ≤3, and a chroma ≤2. 

 F6—Redox Dark Surface. A soil layer at least 4 inches thick, entirely within the upper 12 
inches of the soil with: 

- matrix value ≤3, chroma ≤1, and 2% or more distinct or prominent redoximorphic 
concentrations, or 

- matrix value ≤3, chroma ≤2, and 5% or more distinct or prominent redoximorphic 
concentrations. 

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 wetland 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 4 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. 
 Group D consists of landscape, vegetation, and soil characteristics indicating 

contemporary wet conditions.  

The indicators are further divided into 2 categories:  primary and secondary. A test plot must 
have either 1 primary or 2 secondary indicators to pass the hydrology criterion. Primary and 
secondary indicators observed during this delineation are recorded on the wetland delineation 
data forms in Appendix C. 
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Photo 1. Soil profile at TP-1 

 
Photo 2. View to north from TP-1 
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Photo 3. View to east from TP-1 

 
Photo 4. View to south from TP-1 
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Photo 5. View to west from TP-1 

 
Photo 6. Soil profile at TP-2 
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Photo 7. View to west from TP-2 

 
Photo 8. View to north from TP-2 
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Photo 9. View to west from TP-2 

 
Photo 10. View to south from TP-2 
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Photo 11. Soil profile at TP-3 

 
Photo 12. View to south from TP-3 
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Photo 13. View to north from TP-3 

 

Photo 14. View to east from TP-3 
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Photo 15. Soil profile at TP-4 

 
Photo 16. View to north from TP-4 
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Photo 17. View to south from TP-4 

 
Photo 18. View to west from TP-4 
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Photo 19. View to east from TP-4 

 
Photo 20. Soil profile at TP-5 
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Photo 21. View to north from TP-5 

 
Photo 22. View to east from TP-5 
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Photo 23. View to south from TP-5 

 
Photo 24. Soil profile at TP-6 
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Photo 25. View to north from TP-6 

 
Photo 26. View to south from TP-6 
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Photo 27. View to east from TP-6 

 
Photo 28. Soil profile at TP-7 
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Photo 29. View to south from TP-7 

 
Photo 30. View to north from TP-7 
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Photo 31. Soil profile at TP-8 

 
Photo 32. View to south from TP-8 
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Photo 33. View to east from TP-8 

 
Photo 34. Soil profile at TP-9 
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Photo 35. View to south from TP-9 (Note TP-8 flag in center of picture) 

 
Photo 36. View to north from TP-9 
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Photo 37. Soil profile at TP-10 

 
Photo 38. View to east from TP-10 (Note Wetland C boundary flag in center of picture) 
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Photo 39. View to south from TP-10 

 
Photo 40. View of property facing east. Much of the property is currently in agricultural 
uses.  
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Photo 41. View of off-site wetland from northern property boundary 
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