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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.  

 

  



2000 24th Avenue NW: Revised Critical Areas Study and Mitigation Plan 

April 2024 Page 6 

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. One 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. 

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. One 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. 

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.  

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.  

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 
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 



2000 24th Avenue NW: Revised Critical Areas Study and Mitigation Plan 

April 2024 Page 13 

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; therefore, the habitat buffer 
width of 140 feet applies.  

 Wetland B has a habitat score of 3 and a water quality score of 8. According to TCC 
20.30.015, wetlands less than 1,000 square feet are exempt from 24.30.045 if certain 
criteria are met. However, Wetland B is located entirely within a critical area buffer (i.e., 
the buffers associated with Wetlands A and C); thus, Wetland B is not exempt from 
TCC. The wetland does not meet the criteria associated with the water quality buffers; 
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; 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 PROPOSED PROJECT 
The proposed project is to subdivide the property into 34 single family residential lots 
(Figure 3).  
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Figure 3. Wetlands and proposed buffer reconfiguration 
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6.0 MITIGATION SEQUENCING AND IMPACT ANALYSIS 
The first step in mitigation sequencing is to avoid impacts to critical areas (i.e., the wetlands and 
wetland buffers). If a project cannot avoid impacts, the project needs to be designed to minimize 
impacts, and impacts that cannot be avoided must be mitigated for.  

The proposed project would not impact any wetlands. It would use buffer reconfiguration to 
avoid permanent wetland buffer impacts but would result in temporary wetland buffer 
impacts. 

6.1 Impact Avoidance 
The project proposes to use buffer reconfiguration—as allowed under TCC 24.30.060—to avoid 
permanent wetland buffer impacts. The buffer would be reduced by 11,625 square feet along 
the eastern buffer edge, and 11,671 square feet of buffer would be added to the western buffer 
edge (Figure 3).  

All of the standard buffers are larger than the 50-foot water quality buffer described in TCC 
23.30.045. The buffer addition area does 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.  

A portion of the proposed buffer reduction area is currently in agricultural use, and the 
remainder is 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. 

6.2 Temporary Impacts 
To create Lots 31-34, grading within the outer portion of the wetland buffer would occur 
(Figure 3). This grading is required to create a stable slope that ties into the existing contours. 
Therefore, the project would result in temporary impacts to approximately 5,500 square feet of 
wetland buffer that cannot be avoided. Unavoidable, temporary impacts to the wetland buffer 
will be mitigated for by planting the disturbed buffer area with native trees and shrubs. Table 2 
summarizes the project elements, anticipated impacts, and proposed mitigation. 
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Table 2. Summary of proposed impacts and mitigation  

Project Element Impact Type 
Impact Area 

(sq ft) Proposed Mitigation 
Lots None 0 No mitigation needed; uses buffer reconfiguration to avoid impacts.  
Stormwater System None 0 No mitigation needed; uses buffer reconfiguration to avoid impacts. 
Grading Temporary 5,500 Restore disturbed ground by planting native trees and shrubs.  
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7.0 PROPOSED MITIGATION 
To mitigate for temporary impacts to the wetland buffer, the graded area will be restored by 
planting native trees and shrubs. This mitigation plan has been prepared to meet the 
requirements of TCC 24.35.017.B and Ecology et al. (2006).  

The planting schedule shown in Table 3 is proposed. The planting schedule is based on the 
anticipated temporary impact area of 5,500 square feet. If the temporary impact area is different 
from the anticipated 5,500 square feet, the planting schedule will be adjusted accordingly. A 
detailed planting plan is not included because the full extent of temporary impacts is not 
completely known. The temporary impact area may be smaller or slightly larger than 
anticipated. Therefore, rather than prepare a detailed planting plan, a detailed as-built plan 
showing the locations where plants were actually installed will be prepared. This will also 
facilitate the compilation of accurate and detailed plant census data during monitoring.  

Table 3. Proposed planting schedule 

Common 
Name Scientific Name 

Size 
(gallon) 

Spacing  
(feet on-center) Quantity1  Habitat Function2 

Douglas-fir Pseudotsuga menziesii 2 12 15 Cones are food source for wildlife. Rodents eat 
the small, winged seeds found inside Douglas-fir 
cones. Birds also eat the seeds. Browsers, such 
as white-tailed deer, will eat the foliage and 
twigs in the winter. The needles and male cones 
are an important winter food for blue grouse. 
Nesting area for western gray squirrel. 

Big-leaf 
maple 

Acer macrophyllum 2 12 15 Numerous insect, bird, and mammal species 
use this tree. 

Western 
hemlock 

Tsuga heterophylla 2 12 14 Provides important habitat for numerous wildlife 
species. 

Salal Gaultheria shallon 1 5 85 Fruits are eaten by various wildlife species, 
including upland game birds. Leaves, buds, and 
twigs are browsed by deer and elk. 

Red-
Flowering 
Currant 

Ribes sanguineum 1 5 85 Leaves are browsed by herbivores and the fruits 
are eaten by a wide variety of wildlife species. 

Vine maple Acer circinatum 1 5 85 Provides nesting habitat for small birds. Twigs, 
buds, and seeds are eaten by a variety of 
wildlife and bird species. 

Kinnikinnick Arctostaphylos uva-ursi 1 3 203 Berries eaten by birds. Bees/butterflies collect 
nectar. 

Sword fern Polystichum munitum 1 3 204 Great cover for insects and small birds. 
Total   706  
1 Based on 5,500 square feet 
2 Sources: SAS 2019, Cooke 1997, Stuart and Sawyer 2001, USDA 2008, WNPS 2022, Stark 2022, Bressette 2022, NRCS 2022b 
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7.1 Fencing and Signage 
Once construction is near completion, a split rail fence will be installed along the outer edge of 
the mitigation area/critical area buffer. Signage, approved by Thurston County, identifying the 
critical area will be placed at approximately 100-foot intervals along the split rail fence.  

7.2 Financial Guarantee 
A financial guarantee is required by Thurston County. The cost estimate used to determine the 
financial guarantee is provided in Appendix F.  
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8.0 MITIGATION GOALS, OBJECTIVES, PERFORMANCE STANDARDS AND 
SUCCESS CRITERIA 

The goal of the mitigation plan is to restore wetland buffer that was cleared and graded.  

To determine when the goal is met, the following objective is proposed: Create approximately 
5,500 square feet area of wetland buffer dominated by native plants. 

The mitigation area will be monitored for 10 years to determine whether the goal and objectives 
have been met, as detailed in Section 9.0. The following performance standards will be 
monitored, following the methods described in Section 9.2. Interim and final success criteria for 
each performance standard are shown in Table 4.  

Table 4. Success criteria 

Performance Standard 
Success Criteria 

Year 0 Year 1 Year 2 Year 3 Year 5 Year 7 Year 10 
Plant Survival (%) NC 100 80 70 — — — 
Native Species Cover (%) NC — — 50 70 >70 80 
Invasive Species Cover* (%) NC <10 <10 <10 <10 <10 <10 

* Source Thurston County 2024 (or latest version) 
NC No criterion; monitoring data will be used as baseline information 
— No monitoring for the year 
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9.0 MONITORING PLAN 
The following monitoring plan has been developed to comply with TCC 24.35 and Ecology et al. 
(2006) guidance. The mitigation area will be monitored for 10 years to ensure it is trending 
toward meeting the goal and objective described in Section 8.0. If final success criteria are not 
met, the monitoring plan will be amended in consultation with Thurston County and the 
monitoring period extended, if necessary. 

9.1 Monitoring Frequency 
To comply with TCC 24.35, the mitigation areas will be monitored and associated reports will 
be prepared at the following frequency: 

 At completion of construction of mitigation project (As-built Survey) 
 Year 0 (30-days after completion) 
 Year 1 

- Spring (First spring following plant installation) 
- Fall (First fall following plant installation) 

 Year 2 
- Spring (Second spring following plant installation) 
- Fall (Second fall following plant installation) 

 Years 3, 5, 7, and 10  

Performance standards to be monitored during each year are shown in Table 4. An additional 
survey and extended plant survival monitoring may also be required if replanting is necessary. 

9.1.1 As-Built Survey 

Once construction and planting of the mitigation area is complete, an as-built survey will be 
done to ensure the mitigation area was constructed per the design and to document any 
changes or modifications made during construction. The as-built survey will show where 
individual plants were installed. 

9.1.2 Year 0 
The Year 0 monitoring event will occur within 30 days after completion of the plant installation. 
The Year 0 monitoring will document the locations of transects and photo points and 
summarize conditions observed.  

9.1.3 Year 1 

Two monitoring events will occur in the first year post installation. The Year 1 spring 
monitoring event will occur early in the first growing season after construction. The second 
monitoring event will occur in the end of the first growing season after construction. If plants 
are installed in the fall/early winter, the first Year 1 monitoring event would occur the following 
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spring (i.e., early in the first growing season after construction). If planting occurs in the spring, 
then the first Year 1 monitoring event would occur the following fall (i.e., end of the first 
growing season after construction).  

Spring monitoring events will include a meander survey to document overall site conditions 
and identify areas needing attention (e.g., weeding, watering), as described in Section 9.2. Fall 
monitoring events will include a quantitative study of the mitigation area, as described in 
Section 9.2. 

9.1.4 Year 2 

Two monitoring events will occur in the second year post installation, once in the spring (early 
growing season) and once in the fall (end of the growing season). As with Year 1 monitoring, 
spring monitoring events will include a meander survey to document overall site conditions 
and identify areas needing attention (e.g., weeding, watering), and fall monitoring events will 
include a quantitative study. 

9.1.5 Years 3, 5, 7, and 10 

Monitoring will occur in Years 3, 5, 7, and 10. These monitoring events will include a 
quantitative study of the mitigation area, as described in Section 9.2. Monitoring during these 
years will occur in the fall before deciduous leaves have dropped. 

9.1.6 Replanting Survey and Extended Plant Survival Monitoring 

As shown in Table 4, Plant Survival monitoring is not planned after Year 3 because it is 
expected that growth of natural recruits will make identification of planted vegetation 
extremely difficult. Should the ecologist determine that any portion of the mitigation area needs 
to be replanted, however, a survey will be conducted after the replanting has been completed to 
document the locations of the newly installed plants. This survey will then become the baseline 
for subsequent Plant Survival monitoring. If a significant area needs to be replanted, it may be 
recommended that the replanted area be monitored for survival for a total of 3 years; therefore, 
if replanting is required, Plant Survival monitoring may continue beyond Year 3. 

9.2 Monitoring Methods 

9.2.1 Meander Survey 

For spring monitoring events, a meander survey of the mitigation area will be completed to 
assess progress toward annual monitoring goals. Overall plant health, invasive species 
colonization, additional maintenance needs, and any other emergent needs will be noted. 
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9.2.2 Photo Points 

Permanent photo points will be established within the mitigation area to document conditions 
of the site over time. At each of the photo points, a fixed-lens digital camera will be used to take 
photographs, either a panoramic photo or 1 at every 90 degrees of the compass. 

9.2.3 Plant Survival 

Plant survival within the mitigation area will be determined by completing a plant census of 
native plants within the mitigation area and comparing the number and species of plants 
recorded on the as-built drawings to site conditions at the time of monitoring. The percent 
survival will be calculated by dividing the number of native plants identified as alive during the 
monitoring event by the number of plants identified on the as-built plan. Any native species 
that naturally recruits into the mitigation area will be included in the plant census and included 
in the plant survival calculations.  

9.2.4 Native and Invasive Species Percent Cover 

Random transects will be established within the wetland buffer mitigation area for fall 
monitoring. The actual locations of the transects will be determined in the field each year. 
Coordinates for the locations of the end points of each transect will be recorded using a global 
positioning system (GPS) and reported in the monitoring report.  

The line-intercept method will be used to determine the percent cover of trees, shrubs, sword 
fern and invasive species along each of the permanently marked transects (USDA and USDI 
1999). After laying a tape measure along a transect, the lengths of tape directly under the 
branches and foliage of a tree or shrub will be recorded along with the species. The percent 
cover of each species will then be calculated by dividing the sum of lengths intercepted for that 
species by the total length of the transect. 

9.3 Reports 
For each monitoring event, the ecologist will prepare a report. One copy of each report will be 
provided to the County project manager. The sections below document what will be included in 
each type of monitoring report. 

9.3.1 As-Built 

The As-built report will document the actual construction of the mitigation areas and will 
include the following: 

 Drawing showing final grading 
 Actual planting schedule (container size, average offset) 
 Description of any changes from the original design 
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9.3.2 Spring Monitoring 

Spring monitoring reports (Years 1 and 2) will include a description of overall plant health, 
invasive species colonization, additional maintenance needs, and any other emergent needs. 

9.3.3 Fall Monitoring 
Fall monitoring reports (Years 1, 2, 3, 5, 7, and 10) will include the following: 

 Date of survey 
 A narrative description of methods and contingency measures taken 
 Data tables 
 Identified planted and naturally recruited trees and shrubs 
 Summary of results 
 Discussion of results in relation to success criteria 
 Recommendations for maintenance and contingency measures, as needed 
 Color photos from each of the permanent photo points 

  



2000 24th Avenue NW: Revised Critical Areas Study and Mitigation Plan 

April 2024 Page 26 

10.0 MAINTENANCE PLAN 

10.1 Watering 
Watering may be necessary depending on the date of planting and the amount of rainfall that 
year. No plant installation will occur between December and February. Monitoring of rainfall 
will be used to determine the need for watering. 

Watering will occur so that the plants will receive at least 1.5 inches of water (or equivalent of 
rainfall) twice per month during the first year following planting. Watering may be necessary 
for several years after plant installation to assist survival and establishment of plantings. 
Watering may be accomplished using a temporary irrigation system or water truck.  

10.2 Weeding 
Weeding around planted shrubs will be important during the growing seasons to ensure 
establishment and prevent stress to the plants from competition for resources. Weeding will 
occur twice a month during the early growing season (typically between March and July) and 
late growing season (typically September through October). During the remainder of the year, 
weeding will occur monthly. All invasive species will be weeded. This schedule of weeding will 
occur until the plants have established themselves and out-compete the invasive species. 

Weed whacking will be allowed around plantings with protective tubing. Control of highly 
invasive species such as Scotch broom (Cytisus scoparius), Himalayan blackberry (Rubus 
armeniacus), and reed canarygrass (Phalaris arundinacea) is especially important in the 
Northwest, and emphasis will be given to their removal to prevent invasion into planted areas.  

10.3 Mowing 
Mowing will not occur in the mitigation areas. 

10.4 Mulching 
Mulching may occur around shrub plantings to help retain water. Mulch around plantings will 
be no thicker than 4 inches. Thick layers of mulch (more than 6 inches) may also be used to 
control reed canarygrass in areas between plantings. Mulch will be placed when plants are 
installed, and additional mulch may be placed as needed throughout the monitoring period. 

10.5 Dead Plant Removal 
Dead plant material will only be removed after scheduled monitoring to allow for the accurate 
assessment of planting success needed for the monitoring program. Replacement planting will 
be detailed in a section of the report from the monitoring program. This will include species 
recommendations to maintain the desired diversity in the plant communities of the buffer areas.  
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11.0 CONTINGENCY MEASURES 

11.1 Percent Survival 
Plant survival could be negatively affected by improper installation, diseased or infested plants, 
inadequate watering, or extreme weather. If more than 25 percent of new plantings die in a 
single year, the cause of the high losses will be investigated and corrected before dead plants 
are replaced. Dead plant material will only be removed after that year’s scheduled monitoring. 
If less than 80 percent of the total plants installed have survived during the Year 2 monitoring, 
additional plants will be installed to bring the planting schedule back into original 
specifications and yearly monitoring will continue, as indicated in Section 9.1.3. 

11.2 Native Species Percent Cover 
Native plant growth, as determined by percent cover, could be negatively affected by improper 
installation, diseased or infested plants, inadequate watering, or extreme weather. If the native 
species cover success criterion is not met, the cause will be investigated and corrected. 
Correction measures may include increased watering, soil amendments, fertilizing, or revision 
of planting palate and additional plantings. 

11.3 Invasive Species Percent Cover 
Dominance by invasive species could result from disturbance of the soil, a high mortality rate of 
the native planted vegetation, or colonization by windborne seeds. To reduce colonization by 
invasive species, a site maintenance plan is described in Section 5.3. If more than 25 percent of 
the restored area is covered by invasive species, the cause of infestation will be investigated and 
corrective actions will be taken before weeds are removed. Contingency measures could include 
increasing the frequency of weeding until native vegetation can grow and dominate the area or 
increasing the density of native vegetation with additional plantings. 
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12.0 COMPLIANCE WITH CODE 
This section discusses how the proposed development and mitigation plan complies with TCC 
24.30.  

12.1 Compliance with TCC 24.30.060 
Relevant sections of the code are below in italics, followed by a discussion of how the project 
complies with the code. 

A. Preservation of High Quality Habitat. 

1. If the wetland or buffer contains variations in sensitivity or habitat quality the approval authority, in 
consultation with WDFW or Ecology, may require reconfiguration of the buffer to preserve the higher 
quality/sensitive habitat. 

The existing wetlands and buffer do not contain sensitive or high quality habitat, as 
defined by WDFW and shown on PHS maps (Appendix A); therefore, this criterion is 
met. 

2. If necessary to maintain connectivity to areas that provide important associated wildlife habitat, or if 
the area abutting the standard buffer contains habitat sustaining species listed under the federal 
Endangered Species Act (64 FR 14307), state priority wildlife species, or species of local importance (see 
TCC 24.25.065©, the approval authority may, in consultation with WDFW, require reconfiguration of 
buffers to provide connection to the adjacent habitat. 

The existing wetlands and buffer do not contain sensitive or high quality habitat, as 
defined by WDFW and shown on PHS maps (Appendix A); therefore, there is no need 
to require buffer reconfiguration by Thurston County. This criterion is not applicable. 

3. Reconfigured buffers authorized by this section shall be no less than the width specified in Table 24.30-
1 to maintain water quality, or no less than seventy-five percent of the standard buffer, whichever is 
greater, and shall contain the same square footage as the standard buffer. The reconfigured buffer shall not 
exceed one hundred percent of the square footage of the standard buffer, as modified pursuant to TCC 
24.30.050(B) or 24.30.055, without the landowner's consent. 

The proposed buffers are no less than 75% of the standard buffer (Figure 3); therefore, 
this criterion is met. 
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B. Development Consistent with Preservation of Wetland and Buffer Functions.  

1. The proposed use cannot be accommodated on the site without reconfiguration of the buffer (see Section 
24.30.050). 

2. The scale, design, or orientation of the proposed land use has been adjusted to the extent practical to 
minimize buffer alteration. 

The location of the wetlands and buffers effectively separates the developable land into 
two distinct areas. The project has gone through several site designs to avoid impacts to 
wetlands. Other site designs included 40 units and a roadway crossing Wetland C to 
access the western portion of buildable land. This previous site design also had 
significant wetland buffer impacts. The proposed site plan has been adjusted to the 
extent practical to minimize buffer alteration. The proposed site plan has reconfigured 
the road network to avoid crossing wetlands and reduces the number of units to 
minimize wetland buffer alteration. Criteria B.1 and B.2 are met.  

3. Demonstration that the wetland and/or buffer contains variations in sensitivity due to existing 
physical characteristics (e.g., variations in topography, soils, vegetation, or wildlife usage), and that the 
wetland functions would benefit from a wider buffer in places, and would not be adversely impacted by a 
narrower buffer in other places. 

A portion of the proposed buffer reduction area is currently in agricultural use, and the 
remainder is in a forested condition. Reducing the buffer in places that are currently in 
agricultural use would not adversely impact the wetland.  

The buffer addition area is entirely forested with a thick, multilayered, diverse, and 
healthy understory with 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.  

Ecology (2022) recommends buffer widths that are adequate to protect wetland 
functions based on a combination of habitat score and proposed land use. The 
recommended buffer width for Category III wetlands with a habitat score of 4 points is 
80 feet and for Category IV wetlands with a habitat score of 3 points is 50 feet. The 
smallest buffer proposed is 90 feet. Thus, the proposed 90-foot buffer is more than 
adequate to protect wetland functions. Thus, this criterion is met.  

4. If the wetland has a wildlife habitat score of five or more points under Ecology's Washington State 
Wetland Rating System for Western Washington, the applicant shall submit a habitat assessment 
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demonstrating that wildlife habitat will not be significantly diminished and that documented habitat-
sustaining priority or locally important wildlife species (see Section 24.25.065) will not be affected. 

This criterion is not applicable.  

5. The reduction in buffer width will occur where it will have the least potential impact on the wetland 
and buffer functions. Area will be added to portions of the buffer where it would most benefit wetland and 
buffer functions. The reconfigured buffer shall maintain all wetland functions. 

As stated above, a portion of the proposed buffer reduction area is currently in 
agricultural use, and therefore its reduction would have the least potential impact on 
wetland buffer and functions. The buffer addition area is entirely forested with a thick, 
multilayered, diverse, and healthy understory with 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, the proposed reconfigured buffer, even at its narrowest, is 
sufficient to maintain wetland functions (Ecology 2018). Thus, this criterion is met. 

6. Any landscaped area shall extend no more than fifteen feet from the edge of the structure's footprint 
(outside wall at the foundation) toward the wetland if the buffer width reduction allows the landscaped 
area to intrude into the area that was formerly buffer. 

This criterion is not applicable.  

7. The reconfigured buffer shall be no less than one hundred feet wide at any point, or no less than 
seventy-five percent of the standard buffer, whichever is more. The reconfigured buffer shall contain the 
same square footage as the standard buffer. It shall not exceed one hundred percent of square footage of the 
standard buffer, as modified pursuant to TCC 24.30.050(B) or 24.30.055, without the landowner's 
consent. 

The reconfigured buffer is greater than 100 feet and is no less than 75% of the standard 
buffer. The existing standard buffer area on-site is 190,335 square feet, and the 
reconfigured buffer is 190,355 square feet. Thus, this criterion is met. 

8. The reconfiguration is accomplished within the project site boundaries or in an abutting conservation 
easement or tract approved by the county that protects the buffer from alteration, except as provided for in 
this section. 

The reconfigured buffer is within the project site boundaries. Thus, this criterion is met. 

12.2 Compliance with TCC 24.30.065 
TCC 24.30.065 identifies several protection measures for trees located within wetland buffers 
whose drip lines extend beyond the upland edge (furthest from the wetland) of buffers with a 
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wildlife habitat rating of 5 points or more under the wetland rating system for western 
Washington (Hruby 2014). None of the wetlands has a habitat score of 5 points or more (Table 
1); therefore, this section of code is not applicable to the project. 
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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 

 



2000 24th Avenue NW Revised CAS: Appendix E—Photos 

August 2023 Page E-3 

 
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 



2000 24th Avenue NW Revised CAS: Appendix E—Photos 

August 2023 Page E-19 

 
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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Date: 4/3/24 Prepared 
by: 

Project Number: 2023100650

Applicant: Contact 
Information:

Type  Unit Price Unit Quantity  Cost 
PLANTS:  Potted, 4" diameter $7.00 Each  $                                -   
PLANTS: Container, 1 gallon $17.00 Each 662.00  $                    11,254.00 
PLANTS: Container, 2 gallon $20.00 Each 44.00  $                         880.00 
PLANTS:  Container, 5 gallon $36.00 Each  $                                -   

TOTAL  $                    12,134.00 

Type  Unit Price Unit Quantity  Cost 
Compost, vegetable, delivered and spread $95.00 CY 101.00  $                      9,595.00 
4-inch thick woodchip mulch, delivered and spread $1.75 SF 5500.00  $                      9,625.00 
Temporary irrigation (assume 3,000 – 10,000SF) $1.95 SF 5500.00  $                    10,725.00 
Fencing, split rail, 3' high (2-rail) $95.00 LF 700.00  $                    66,500.00 
Sign on Post, sensitive area boundary (inc. backing, 
post, install) $550.00 Each 7.00  $                      3,850.00 

 $                                -   

TOTAL  $                  100,295.00 

 $                  112,429.00 

ITEMS
 Percentage of 
Construction 

Cost Unit Quantity  Cost 

Mobilization/Demobilization 10% ALLOWANCE 1  $                    11,242.90 

TOTAL  $                    11,242.90 

MAINTENANCE AND MONITORING

Quantity
Larger than 5,000 SF but < 1 AC  $    4,560.00 EACH 30.00  $                  136,800.00 

Annual monitoring for sites larger than 5,000 SF but < 
1 AC - enhancement only  $    4,680.00 EACH 8.00  $                    37,440.00 
Annual spring maintenance review for sites larger than 
5,000 SF but < 1 AC - enhancement only  $    1,040.00 EACH 2.00  $                      2,080.00 

TOTAL  $                  176,320.00 

Total $299,991.90

Maintenance, Min. 3 visits annual (by owner or contractor)

NOTES:  1)  Projects with multiple permit requirements may be required to have longer 
monitoring and maintenance terms.  This will be evaluated on a case-by-case basis for 
development applications.  Monitoring and maintance ranges may be assessed anywhere 
from 3 to 5 years in the city of Kirkland. Federal permitting requirements typically do not 
require bonding, but can range up to 10 years in duration.   2) Annual should include the Year 
Zero or As-built year as well, such that a five year plan includes an as-built and therefore a 
total of 6 units are required.

 (Construction Cost Subtotal) OTHER

Kerrie McArthur

RJ Development

PLANT MATERIAL COSTS
(Includes labor cost for plant installation)

INSTALLATION COSTS
(Unit Cost Furnished and Installed in February, 2022 Dollars for General Contractor Overhead and Profit)

 Description 

Critical Areas Mitigation
Bond Quantity Worksheet

 Description 

Project Description: 34 lot subdivision

Project Name:  West Olympia Development     

Location: 2000 24th Avenue NW, Olympia, WA

6 inches topsoil

(8 hrs @ $130/hr)

 Description 

(3 X 16 hrs per visit @ 95/hr)

(36 hrs @ $130/hr)

   Monitoring and Report, per growing season "year" plus Year Zero/As-built (by owner or consultant)
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