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SUMMARY 
At the request of the Surface Water Management Division of Pierce County Public Works and 
Utilities (Pierce County SWM), ESA Adolfson (ESA) performed a wetland study for the 
Larchmont Wetland Reserve Project.  All rights-of-entry to the subject properties for the purpose 
of conducting this study were granted and/or obtained by Pierce County (County). 
   
Pierce County SWM proposes to create a Wetland Reserve, to be included in the Puget Sound 
Partnership (PSP) Pilot In-Lieu-Fee (ILF) Mitigation Program, a program to provide advance 
compensation for impacts to freshwater wetland resources.  This work is being funded by a 
Department of Ecology grant (No. G1100137).  PSP and the Department of Ecology (Ecology) 
selected the Larchmont Wetland Reserve site in the Chambers-Clover watershed (WRIA12) 
because of its proximity to other wetland reserve sites (i.e., the South Midland Wetland Reserve) 
and the potential for improving water quality, reducing flood elevations, and providing habitat.  
According to PSP and Ecology’s Decision Document, “rehabilitation of the Larchmont Wetland 
Reserve site, in combination with the already constructed South Midland Wetland Reserve site, 
will provide a more system-wide approach to restoring and protecting the watershed functions of 
Clover Creek” (PSP, 2010). 
 
The Larchmont Wetland Reserve is an undeveloped site comprised of several parcels 
(approximately 16 acres total) which are owned by the County and by private owners.  The site is 
located in unincorporated Pierce County, and is bordered by 96th St. E to the south, E McKinley 
Ave. to the west, 9th Ave Ct. E to the east, and 91st St. E to the north. 
 
ESA identified and delineated approximately 12.2 acres of wetland (Wetland A and associated 
Wetland Ditches AA, AB, and AC) within the study area boundaries.  Furthermore, ESA 
identified a stream network composed of drainage ditches.  Wetlands in the study area are 
classified as depressional with riverine components associated with the on-site stream network.  
The most prevalent habitat type is palustrine scrub-shrub, followed by palustrine forested and 
emergent habitats.   
 
According to the Pierce County and Washington State Department of Ecology wetland rating 
systems, Wetland A and Wetland Ditches AA, AB, and AC are considered to be Category II 
wetlands.  
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1.0 PROJ ECT AUTHORIZATION AND SCOPE OF WORK 

At the request of the Surface Water Management Division of Pierce County Public Works and 
Utilities, ESA Adolfson (ESA) performed a wetland study for the Larchmont Wetland Reserve 
Project.  All rights-of-entry to the subject properties for the purpose of conducting this study 
were granted and/or obtained by Pierce County (County). 
   
The Scope of Work for this project included a wetland delineation, categorization, and a 
technical report discussing the results of the field studies as well as the regulatory context for the 
site (i.e., wetland rating, categorization, and required buffers).  This report briefly discusses 
streams on and adjacent to the site, but does not include stream ordinary high water mark 
(OHWM) delineation or a fish and wildlife habitat assessment.  This report also does not address 
project impacts or conceptual mitigation. 

2.0 SITE DESCRIPTION 

The Larchmont Wetland Reserve is an undeveloped site comprised of several parcels 
(approximately 16 acres total) which are owned by the County and by private owners.  The site is 
located in unincorporated Pierce County, and is bordered by 96th St. E to the south,  E McKinley 
Ave. to the west, 9th Ave Ct. E to the east, and 91st St. E to the north (Figure 1).  Shrub and forest 
habitats dominate the relatively flat site, with smaller portions of lawn and pasture adjacent to 
residential developments that surround the project area. 

3.0 PROJ ECT DESCRIPTION 

Pierce County SWM proposes to create a Wetland Reserve, to be included in the Puget Sound 
Partnership (PSP) Pilot In-Lieu-Fee (ILF) Mitigation Program, a program to provide advance 
compensation for impacts to freshwater wetland resources.  This work is being funded by a 
Department of Ecology grant (No. G1100137).  PSP and the Department of Ecology (Ecology) 
selected the Larchmont Wetland Reserve site in the Chambers-Clover watershed (WRIA12) 
because of its proximity to other wetland reserve sites (i.e., the South Midland Wetland Reserve) 
and the potential for improving water quality, reducing flood elevations, and providing habitat.  
According to PSP and Ecology’s Decision Document, “rehabilitation of the Larchmont Wetland 
Reserve site, in combination with the already constructed South Midland Wetland Reserve site, 
will provide a more system-wide approach to restoring and protecting the watershed functions of 
Clover Creek” (PSP, 2010). 

4.0 WETLAND DEFINITION AND REGULATIONS 

The characteristics of an area that result in its classification as “wetland” have been formally 
defined by federal and state agencies, as described in Appendix A.  Numerous federal, state, and 
local regulations govern development and other activities in or near wetlands; at each level, there 
are typically several agencies charged with such powers.  Specific regulatory implications 
concerning the subject property are summarized later in this report. 
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5.0 METHODS 

Two levels of investigation were conducted for the analysis of wetlands in the study area: a 
review of existing information and an on-site investigation.   

5.1 Review of Exis ting  Information  

ESA reviewed existing literature, maps, and other materials to identify streams, wetlands, or site 
characteristics indicative of wetlands on the subject property.  These sources can only indicate 
the likelihood of the presence of wetlands; actual wetland determinations must be based upon 
data obtained from field investigations.   
Several documents were reviewed: 

• Soil Survey of Pierce County Area, Washington (NRCS, 1979; updated 2008);  

• National Wetland Inventory mapping (USFWS, 2010);  

• Pierce County wetland and stream inventory (Pierce County, 2008); 

• Washington Department of Fish and Wildlife mapping of priority habitats and species 
(WDFW, 2010); and 

• Washington Department of Natural Resources mapping of rare plant communities 
(WDNR, 2010).  

5.2 On-s ite  Inves tiga tion  

5.2.1 Determining  the  Pres ence  of Wetlands  and  Delinea ting  Wetland  Boundaries  

Methods defined in the Washington State Wetlands Identification and Delineation Manual 
(Ecology, 1997) were used to determine the presence and extent of wetlands in the study area.  
Washington state and all local governments must use the state delineation manual to implement 
the Shoreline Management Act and/or the local regulations adopted pursuant to the Growth 
Management Act.  
  
The Washington state manual is consistent with the U.S. Army Corps of Engineers Wetlands 
Delineation Manual (Environmental Laboratory, 1987).  The Corps has been working with 
states, federal agencies, and others to develop supplemental regional criteria to refine the 1987 
delineation manual.  Two regions fall within the state of Washington:  The Arid West (dry lands 
west of the Continental Divide, from Idaho and eastern Washington south to the U.S. - Mexico 
border) and the Western Mountains, Valleys, and Coast.  Regional Supplements to the Corps of 
Engineers 1987 Wetlands Delineation Manual have been completed by the Corps for both 
regions in Washington, and the appropriate supplement is now used, along with the Washington 
State Delineation Manual, when conducting delineations in those regions (Corps, 2010). 
 
The methodology outlined in the manuals is based upon three essential characteristics of 
wetlands: (1) hydrophytic vegetation; (2) hydric soils; and (3) wetland hydrology.  Field 
indicators of these three characteristics must all be present in order to determine that an area is a 
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wetland (unless problem areas or atypical situations are encountered).  The “routine on-site 
determination method” was used to determine the wetland boundaries.   
 
Formal data plots were established where information regarding each of the three wetland 
parameters (vegetation, soils, and hydrology) was recorded.  This information was used to 
distinguish wetlands from non-wetlands.  Where wetlands were determined to be present on the 
subject property, the wetland boundaries were delineated.  Wetland boundaries were identified 
with sequentially numbered pink colored flagging imprinted with the words WETLAND 
BOUNDARY.  Data plot locations were also marked with orange colored flagging.  
  
The methods used to assess wetland characteristics are described in greater detail in Appendix A.  
Please note that common plant names are used throughout this text; the scientific names are 
presented in Appendix B.   

5.2.2 Clas s ifying  Wetlands  

Two classification systems are commonly used to describe wetlands.  The hydrogeomorphic 
(HGM) system describes wetlands in terms of their position in the landscape and the movement 
of water in the wetland (Brinson, 1993).  The U.S. Fish and Wildlife Service classification 
system (Cowardin et al., 1979) describes wetlands in terms of their vegetation communities; 
these include, for example, emergent, scrub-shrub, and forested community types.  
 
Section 7.0 discusses wetland classification, rating, and categorization for the site based on PCC 
requirements.  

5.2.3 As s es s ing  Wetland  Functions   

Wetlands and buffers play important roles that provide valuable benefits to the environment and 
society.  Because detailed scientific knowledge of wetland functions is limited, evaluations of the 
functions of individual wetlands are somewhat qualitative and dependent upon professional 
judgment. 
   
For this project, wetland functions were assessed using the Washington State Department of 
Ecology’s Wetland Rating System for Western Washington (Hruby, 2004; updated 2008).  
Although this system is designed to rate wetlands, it is based on whether a particular wetland 
performs a particular function and the relative level to which the function is performed.  An 
assessment of wetland functions is inherent in the rating system.  This system was developed by 
Ecology to differentiate wetlands based on their sensitivity to disturbance, their significance, 
their rarity, our ability to replace them, and the beneficial functions they provide to society.  
Appendix C provides additional information about the rating system wetland categories and 
completed rating forms for the project.   
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6.0 FINDINGS 

6.1 Exis ting  Information  

6.1.1 Soils  

The Natural Resources Conservation Service (NRCS) maps soils in the study area as Dupont 
Muck (Map Unit 12A) and Kapowsin gravelly loam, zero to 6 percent slopes (Map Unit 19B) 
(Figure 2).  The Pierce County Soil Survey describes Dupont muck as a poorly drained, organic 
soil formed from decomposing shrubs, sedges, grasses, and diatomaceous earth.  A typical profile 
has a surface layer of black muck to a depth of 13 inches, with either a continuation of organic 
soil or a mineral layer found below.  The NRCS lists Dupont Muck as a hydric soil (NRCS, 
1979; updated 2008).  Dupont muck is mapped throughout the majority of the site (Figure 2). 
 
The Pierce County Soil Survey describes Kapowsin gravelly loam, zero to 6 percent slopes as a 
moderately well-drained soil formed in glacial till under conifers.  This soil dominates the 
uplands in the Midland-Parkland area.  A typical profile consists of a dark brown gravelly loam 
surface layer to a depth of 7 inches, with a dark brown or dark yellowish brown gravelly loam 
and brown loam to a depth of approximately 25 inches (NRCS, 1979; updated 2006).  Kapowsin 
gravelly loam, zero to 6 percent slopes is mapped in the northeast corner of the project area 
(Figure 2). 

6.1.2 Wetland and  Stream Inventory 

Pierce County and the National Wetland Inventory map a palustrine forested and scrub-shrub 
wetland on a majority of the site (Figure 3).  The palustrine forested wetland dominates the 
northern third of the project area, while the palustrine scrub-shrub wetland dominates the 
southern two-thirds of the project area (USFWS, 2010; Pierce County, 2008). 
 
The project area is located within the Clover-Chambers watershed (WRIA 12).  Pierce County 
maps a stream starting near the center of the site, flowing south to Clover Creek and the South 
Midland Wetland Reserve Site (Pierce County, 2008). 

6.1.3 Priority Habita ts  and  Spec ies  

The WDFW priority habitats and species (PHS) database maps wetland habitat in approximately 
the same location as the NWI and Pierce County wetland inventories.  WDFW mapping did not 
show any priority wildlife species occurring on or within one half-mile of the site (WDFW, 
2010).  The WDFW maps the presence of Coho salmon and cutthroat trout in the stream on-site 
(WDFW, 2010). 
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6.2 Fie ld  Inves tiga tion  

The following sections describe the results of the field investigation conducted by ESA scientists 
Laura Brock, Michael Muscari, Adam Merrill, Aaron Booy, and Rosemary Baker on September 
14, 16, 22, and 23, 2010.  These sections describe the wetland and upland habitat and briefly 
discuss streams identified on the project site.  The scope of work for this project does not include 
a Fish and Wildlife Habitat Assessment. 
 
ESA identified and delineated Wetland A and associated Wetland Ditches AA, AB, and AC 
within the study area boundaries (Figures 4 and 5).  Pierce County surveyed the wetland 
boundary flags and data plot locations.  Eighteen data plots were established within relatively 
uniform areas of vegetation on the site.  Data sheets for each of the formal data plots evaluated 
for this project are provided in Appendix D.  Furthermore, ESA identified a network of ditches 
on-site.  Photos of the wetland and ditch network are attached at the end of this report. 
  
Table 1 summarizes the characteristics of the onsite wetland and associated wetland ditches.  In 
general, the wetlands and the onsite ditch network are hydrologically connected.  Surface water 
flows across the northern half of the site from south to north, and across the southern half of the 
site from north to south.  Ditches are located within on-site wetlands and contribute overbank 
flows during flood events. 
   

Table 1.  Wetland Summary 
Wetland  ID Size   

 
HGM Clas s  Coward in  Clas s  and  Dominan t 

Vegeta tion  
Wetland A 12.2 acres Depressional/Riverine PFO/PSS/PEM: Oregon ash, red 

alder, black cottonwood, 
salmonberry, dogwood, Douglas’ 
spirea, cluster rose, Pacific and 
Sitka willow, reed canarygrass 

Wetland Ditch AA 378 sq. ft Depressional/Riverine PEM: reed canarygrass, yellow flag 
iris 

Wetland Ditch AB 1,160 sq. ft. Depressional/Riverine PEM:creeping bent grass 
Wetland Ditch AC 840 sq. ft. Depressional/Riverine PEM: reed canarygrass 

6.2.1 Wetland A  

Wetland A is a palustrine forested, scrub-shrub, and emergent (PFO/PSS/PEM) wetland which 
occupies the majority of the study area.  The wetland extends offsite to the west of the study 
corridor in two locations (Figures 4 and 5).  The hydrogeomorphic classification of this wetland 
is depressional and riverine.  A network of ditches crosses the wetland in several locations.  
Wetland Ditches AA, AB, and AC are located along the project area perimeter.  These wetland 
ditches are hydrologically connected to the main portion of Wetland A via culverts under 
residential driveways.  Data Plots (DP) 1 through 5, 7, 8, 11, 12, 14, 15, and 18 represent the 
wetland community, and DP’s 6, 9, 10, 13, 16, 17 represents the upland community adjacent to 
Wetland A.  
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6.2.1.1 Hydrology 
 
The hydrology of Wetland A is supported by surface flows from the contributing basins that are 
north and east of the site and a seasonally high groundwater table (November to April).  No 
surface inundation or soil saturation was observed for the majority of the wetland in September 
2010; however, ESA staff identified other hydrology indicators, including drainage patterns, drift 
deposits, water stained leaves, and surface cracks on bare soils. 
 
ESA staff also interviewed Scott McElhiney, Drainage District 19 Commissioner, for site 
hydrology information.  Mr. McElhiney reported severe flooding problems on-site and in nearby 
areas during the wet season, with drainage ditches within the wetland interior and around the 
project area flowing nearly full throughout the season.  Prior to road improvements on McKinley 
Avenue, Mr. McElhiney stated that the main ditch (running north to south towards the 36-inch 
culverts) flowed to the south into Clover Creek.  Since the County improved McKinley Avenue, 
flow on-site is split, with much of the northern half of the site flowing to the north and eventually 
into the Foss Waterway and the southern half of the site flowing to the south into Clover Creek 
(McElhiney, personal communication 2010). 
 
ESA visited a naturally occurring wetland site owned by WSDOT and the South Midland 
Wetland Reserve for reference information pertaining to hydrology.  Both reference sites are 
approximately ½-mile to the south of the Larchmont Wetland Reserve, located to the west and 
east of Aqueduct Dr. East, respectively.  The WSDOT site is located at relatively the same 
elevation as the Larchmont Wetland Reserve and is relatively undisturbed.  Soil at the WSDOT 
site was dry throughout; furthermore, ESA observed a mix of upland species within the wetland 
interior, suggesting that the area experiences a seasonally fluctuating water table.  ESA also 
observed hydrology conditions at the South Midland Wetland Reserve, which was constructed in 
the years 2007-2008.  Construction included soil excavation, which has lowered the elevation of 
the site approximately two to three feet with respect to the WSDOT site across the road.  To 
make a comparative assessment, ESA observed hydrology conditions at the edge of the wetland, 
away from installed sprinklers.  At the wetland edge, ESA noted surface saturation occurring at 
eight inches below the ground surface. 
 
Based on information from Mr. McElhiney, observations from nearby reference sites, and 
indirect signs of hydrology (i.e. watermarks, drift deposits, etc.), ESA has assumed wetland 
hydrology would be present at the Larchmont site during the wet season. 
 
6.2.1.2 Soils 
 
Soils sampled in Wetland A appeared to have been disturbed by past land uses, likely mowing 
interior areas for pasture and recreational use.  In general, the soil profile within Wetland A 
consisted of dark brown (10 YR 2/1) organic, muck soil ranging from a depth of 10—18 inches.  
The lower portion of the soil profile (approximately 12 to 24 inches) was grayish brown (2.5 YR 
5/2) with distinct—prominent redox concentrations (typically 7.5 YR 4/6).  These soils match the 
NRCS description of the Dupont muck that is mapped in this area. 
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6.2.1.3 Vegetation 
 
The northern portion of Wetland A contains a forested community dominated by red alder, black 
cottonwood, Oregon ash, Sitka willow, and Pacific willow (Figure 6).  The understory is 
composed mainly of salmonberry, red-osier dogwood, and willow saplings.  Data plots DP-4, 5, 
12, 14, and 15 characterize this plant community. 
 
The wetland interior contains a scrub-shrub community dominated by thick swaths of Sitka 
willow, Pacific willow, clustered rose, spirea, and Himalayan blackberry (Figure 6).  ESA 
observed small patches of red elderberry, European hawthorne, sword fern, and Indian plum 
growing on small hummocks within the wetland.  Data plots DP-2, 3, 7 characterize this plant 
community. 
 
The southeastern portion of Wetland A contains an emergent community dominated by reed 
canarygrass, bentgrass, and soft rush (Figure 6).  Data plots DP-1, 8, 11, and 18 characterize this 
plant community. 

6.2.2 Wetland Functions  

The wetland and ditches identified in the Larchmont Wetland Reserve project area are located 
close together and are hydrologically connected via surface water and groundwater during the 
rainy season.  The vegetation communities at the edges of Wetland A and the adjacent wetland 
ditches are very similar.  Furthermore, based on the presence of hydric soils in adjacent uplands, 
wetland ditches were likely once connected to Wetland A prior to development.  Based on these 
observations, all of the wetland areas within the study area appear to function together as a 
system.  Therefore, ESA included wetland ditches associated with Wetland A with the Wetland 
A rating in accordance to the guidance for rating in PCC 18.E.30.020.E.  The wetland rating form 
is provided in Appendix C. 
   
Wetland A received a moderate score for water quality improvement.  The majority of the 
wetland contains organic soils that allow for the chemical processes that can remove pollutants 
from surface runoff.  The persistent, dense vegetation in most of the wetland area also serves to 
slow and filter runoff.  The wetlands have the opportunity to remove pollutants from runoff that 
comes from nearby residential developments. 
 
The hydrologic functions of the wetlands were rated as moderate because the wetlands can store 
some surface flows in depressions, helping to prevent flooding downstream.  The opportunity for 
the wetland to provide this function is present because there are large developed areas 
immediately upstream and downstream of the site. 
 
This wetland system has moderate wildlife habitat functions because it provides a multi-layered 
forest1

                                                 
1 Approximately 1.0 acre of palustrine forested vegetation with three out of five strata was mapped using GIS. 

 with trees (canopy and sub-canopy), shrubs, and ground cover vegetation (Figure 6; Data 
Plots DP-3, 4, and 5).  The wetland and drainage ditches also provide riparian and aquatic 
habitats, and there are snags and downed wood that provide additional habitat structures.  The 
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wetland rating for habitat functions is based on the entire wetland unit; however, approximately 
one-third to one-half of the wetland in the central and southeastern portions of the site has 
opportunity for habitat enhancement.  These areas are dominated by reed canarygrass and 
Himalayan blackberry, and provide low to moderate low native plant diversity, plant structure, 
and habitat value.  Non-native, invasive plant removal could improve the habitat value for these 
areas. 

6.2.3 Streams  and Other Aquatic  Fea tures  

ESA identified the mapped stream shown on the Pierce County stream inventory (Figure 3) as 
the main ditch in the south central portion of the project area.  A network of drainage ditches, 
which connect to the main ditch, was also observed through the site.  ESA did not delineate the 
ordinary high water mark of on-site ditches; however, Pierce County surveyed the toe of slope 
and top of ditch, as shown on Figures 4 and 5.  According to Mr. McElhiney, these ditches are 
maintained periodically as drainage ditches for the local Drainage District (McElhiney, 2010). 
  
The stream channel in the main ditch averages ten feet in width.  Other ditches in the northern 
eastern portion of the project area range from three to twenty feet wide.  The bottom of the 
ditches is composed of fine sediments.  Typically, ditch incision occurs from maintenance and 
from high flows.  The ditch at the north central portion of the site is incised up to ten feet deep, 
with areas of bank scouring noted.  ESA observed the ditches near the two 36-inch culverts and 
the north eastern portion of the site to have approximately two to six inches of standing water 
present.  Site drainage is discussed in Section 6.2.1.1. 

6.2.4 Upland Des crip tion  

Upland communities in the study area are represented by DP 6, 9, 10, 13, 16, 17 (Figures 4 and 
5).  Photos of upland areas on the site are attached at the end of this report.  The uplands in the 
study area consist of three main community types: native, mixed conifer and deciduous forest 
surrounding portions of the wetland; lawn areas associated with residential developments; and 
shrub communities on upland islands within the Wetland A interior.  Uplands directly adjacent to 
Wetland A typically had hydric soil, but lacked hydrology indicators and a prevalence of 
hydrophytic vegetation.  
   
Within the native forest, dominant trees include red alder, black cottonwood, and Douglas fir.  
Several of the cottonwoods appeared to be quite large, with a diameter at breast height (DBH) 
greater than 21 inches.  Understory species include salal, snowberry, salmonberry, Oregon grape, 
sword fern, and Himalayan blackberry.  Data plots DP-6, 17, and 16 characterize this plant 
community. 
 
ESA identified lawns associated with residential developments around the perimeter of the 
wetland.  In general lawns are well maintained and are dominated by a variety of grasses, 
including bentgrass and bluegrass species.  Data plots DP-9 and DP-10 characterize this plant 
community. 
 
ESA identified three upland islands within the Wetland A interior (Figures 4 and 5).  In general, 
these islands were characterized by a slightly higher elevation than surrounding wetland areas.  
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Upland islands were dominated by red elderberry, Himalayan blackberry, beaked hazelnut, and 
sword fern.  Data plot DP-13 characterizes this plant community. 
 

7.0 CONCLUSIONS AND RECOMMENDATIONS 

ESA identified and delineated 12.2 acres of wetland (Wetland A and associated ditches) within 
the project area (Figures 4 and 5).  In Pierce County, wetlands are regulated under Pierce County 
Code (PCC) Title 18E—Critical Areas.  Wetland categories are described in PCC 18E.30.020 
and 18E.30.070 – Appendix A.  As mentioned earlier, Wetland A and Wetland Ditches AA, AB, 
and AC were rated as one wetland unit.  According to PCC 18E.30.070, which uses the 
Washington State Department of Ecology wetland rating system, Wetland A and associated 
wetland ditches are a Category II wetland.  
 
Wetland buffer requirements for the wetlands in the study area were determined in accordance 
with PCC 18E.30.070—Appendix F.  Wetland buffer widths depend upon the wetland category, 
the scores for habitat and water quality functions, and the proposed land use intensity.  Wetland 
rating forms are provided in Appendix C.  The standard buffer width for a Category II wetland 
with a moderate level of habitat function adjacent to high intensity land use is 150 feet.  
 
ESA assumed the presence of hydrology for the wetland based on field observations in the 
project area and at reference sites, as well as information from the Drainage District.  Small 
hummocks and upland vegetation scattered within the wetland suggest a seasonally fluctuating 
water table for the site.  ESA identified three islands within the wetland which exhibited 
convincing upland characteristics.  Because hydrology on-site was not apparent at the time of the 
September 2010 site visit, it may be possible that other upland islands exist, likely along the 
edges of the ditches on-site.  Hydrology monitoring and/or a return visit during the wet season 
would provide the data needed to delineate other upland islands within the project area. 
 
Opportunities for native plant and habitat enhancement exist in the central and southeastern 
portions of the site which are dominated by reed canarygrass and Himalayan blackberry.  
Hydromodification of depressional areas and drainage ditches could also increase flood storage 
capacity and hydrologic functions. 
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8.0 LIMITATIONS 

Within the limitations of schedule, budget, and scope-of-work, and seasonal constraints, we 
warrant that this study was conducted in accordance with generally accepted environmental 
science practices, including the technical guidelines and criteria in effect at the time this study 
was performed, as outlined in the Methods section.  The results and conclusions of this report 
represent the authors' best professional judgment, based upon information provided by the project 
proponent in addition to that obtained during the course of this study.  No other warranty, 
expressed or implied, is made.   
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Photo 1. Wetland A: Palustrine emergent and scrub-shrub communities in the 

southeastern portion of the site. (September 2010). 
 

 
Photo 2. Wetland A: Palustrine emergent communities adjacent to scrub-shrub areas in 

the central and southeastern portion of the site. (September 2010). 
 



Larchmont Wetland Study 
 

ESA Adolfson  Photographs Page 2 
February 2011 

 

 
Photo 3. Wetland A: Thick scrub-shrub plant communities (willow species) dominate the 

central portion of the wetland (September 2010). 
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Photo 4.  Wetland A: Forested and scrub-shrub communities in the northern portion of 

the wetland (September 2010). 
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Photo 5. Wetland A: Dupont muck mapped for the site verified during ESA’s field 

investigation (September 2010). 
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Photo 6. Wetland A: Drainage ditch in the interior of the wetland. Data plot DP-2 visible 

in the foreground (September 2010). 
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Photo 7. Main drainage ditch located in the western central and southwestern portion of 

the site (September 2010). 
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Photo 8. Wetland A: Main drainage ditch outlet—two 36” culverts at the southwestern 

side of the site (September 2010). 
 

 
Photo 9.  Main drainage ditch recently maintained by the Drainage District (September 

2010). 
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Photo 10.  Drainage ditch in the north central portion of Wetland A (September 2010). 

 

 
Photo 11.  Road side ditch associated with Wetland A, adjacent to 96th Street (September 

2010). 
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Photo 12.  Wetland ditch AA associated with Wetland A, adjacent to 9th Ave. Residential 

lawn uplands adjacent to ditches (September 2010). 
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Photo 13.  Wetland ditch AB associated with Wetland A, adjacent to 96th St. Residential 

lawn uplands adjacent to ditches (September 2010). 
 

 
Photo 14.  Upland forest adjacent to Wetland A: northeastern portion of the project area 

(September 2010). 
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Photo 15.  Upland forest adjacent to Wetland A: north central portion of the project area. 

Large cottonwoods bordering Wetland A (September 2010). 
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METHODS USED TO EVALUATE WETLAND 

CHARACTERISTICS 
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Wetland Definition 
 
Wetlands are formally defined by the U.S.  Army Corps of Engineers (Corps) (Federal Register 
1982), the Environmental Protection Agency (EPA) (Federal Register 1988), the Washington 
Shoreline Management Act (SMA) of 1971 (Ecology, 1991) and the Washington State Growth 
Management Act (GMA) (Ecology, 1992) as  
 

… those areas that are inundated or saturated by surface or groundwater at a 
frequency and duration sufficient to support, and that under normal 
circumstances do support, a prevalence of vegetation typically adapted for life in 
saturated soil conditions.  Wetlands generally include swamps, marshes, bogs, 
and similar areas (Federal Register, 1982, 1986).   
 

In addition, the SMA and the GMA definitions add:  
 

Wetlands do not include those artificial wetlands intentionally created from non-
wetland site, including, but not limited to, irrigation and drainage ditches, grass-
lined swales, canals, detention facilities, wastewater treatment facilities, farm 
ponds, and landscape amenities, or those wetlands created after July 1, 1990 
that were unintentionally created as a result of the construction of a road, street, 
or highway.  Wetlands may include those artificially created wetlands 
intentionally created from non-wetland areas to mitigate the conversion of 
wetlands. 
 

Methods defined in the Washington State Wetlands Identification and Delineation Manual 
(Ecology, 1997) were used to determine the presence and extent of wetlands on the subject 
property.  Washington state and all local governments must use the state delineation manual to 
implement the Shoreline Management Act and/or the local regulations adopted pursuant to the 
Growth Management Act.  
  
The Washington state manual is consistent with the U.S. Army Corps of Engineers Wetlands 
Delineation Manual (Environmental Laboratory, 1987).  The Corps has been working with 
states, federal agencies, and others to develop supplemental regional criteria to refine the 1987 
delineation manual.  Two regions fall within the state of Washington:  The Arid West (dry lands 
west of the Continental Divide, from Idaho and eastern Washington south to the U.S. - Mexico 
border) and the Western Mountains, Valleys, and Coast.  Interim Regional Supplements to the 
Corps of Engineers 1987 Wetlands Delineation Manual have been completed by the Corps for 
both regions in Washington, and the appropriate supplement is now used, along with the 
Washington State Delineation Manual, when conducting delineations in those regions. 
 
The methodology outlined in the manuals is based upon three essential characteristics of 
wetlands: (1) hydrophytic vegetation; (2) hydric soils; and (3) wetland hydrology.  Field 
indicators of these three characteristics must all be present in order to determine that an area is a 
wetland (unless problem areas or atypical situations are encountered).  These characteristics are 
discussed below. 
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Vegetation  
  
Plants must be specially adapted for life under saturated or anaerobic conditions to grow in 
wetlands.  The U.S. Fish and Wildlife Service (USFWS) has determined the estimated 
probability of each plant species’ occurrence in wetlands and has accordingly assigned a 
“wetland indicator status” (WIS) to each species (USFWS, 1988, 1993).  Plants are categorized 
as obligate (OBL), facultative wetland (FACW), facultative (FAC), facultative upland (FACU), 
upland (UPL), not listed (NL), or no indicator status (NI).  Definitions for each indicator status 
are listed in the Glossary.  Species with an indicator status of OBL, FACW, or FAC are 
considered adapted for life in saturated or anaerobic soil conditions.  Such species are referred to 
as “hydrophytic” vegetation.  A (+) or (-) sign following the WIS signifies greater or lesser 
likelihood, respectively, of the species being found in wetland conditions. 
Areas of relatively homogeneous vegetative composition can be characterized by “dominant” 
species.  The indicator status of the dominant species within each vegetative stratum is used to 
determine if the plant community may be characterized as hydrophytic.  The vegetation of an 
area is considered to be hydrophytic if more than 50% of the dominant species have an indicator 
status of OBL, FACW, or FAC.  The Regional Supplements provide additional tests for 
evaluating the presence of hydrophytic vegetation communities including the prevalence index, 
morphological adaptations, and wetland non-vascular plants.  The Supplements also address 
difficult situations where hydrophytic vegetation indicators are not present but hydric soils and 
wetland hydrology are observed.   
 
Soils 
 
Hydric soils are indicative of wetlands.  Hydric soils are defined as soils that are saturated, 
flooded, or ponded long enough during the growing season to develop anaerobic conditions in 
the upper part of the soil profile (Federal Register, 1994).  The Natural Resources Conservation 
Service (NRCS), in cooperation with the National Technical Committee for Hydric Soils, has 
compiled lists of hydric soils (NRCS, 1995).  These lists identify soil series mapped by the 
NRCS that meet hydric soil criteria.  It is common, however, for a map unit of non-wetland (non-
hydric) soil to have inclusions of hydric soil, and vice versa.  Therefore, field examination of soil 
conditions is important to determine if hydric soil conditions exist.   
The NRCS has developed a guide for identifying field indicators of hydric soils (NRCS, 1998).  
This list of hydric soil indicators is considered to be dynamic; revisions are anticipated to occur 
on a regular basis as a result of ongoing studies of hydric soils.  In general, anaerobic conditions 
create certain characteristics in hydric soils, collectively known as “redoximorphic features,” that 
can be observed in the field (Vepraskas, 1999).  Redoximorphic features include high organic 
content, accumulation of sulfidic material (rotten egg odor), greenish- or bluish-gray color (gley 
formation), spots or blotches of different color interspersed with the dominant or matrix color 
(mottling), and dark soil colors (low soil chroma) (NRCS, 1998; Vepraskas, 1999).  Soil colors 
are described both by common color name (for example, “dark brown”) and by a numerical 
description of their hue, value, and chroma (for example, 10YR 2/2) as identified on a Munsell 
soil color chart (Munsell Color, 2000).  Soil color is determined from a moist soil sample. 
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The Regional Supplements provide methods for difficult situations where hydric soil indicators 
are not observed, but indicators of hydrophytic vegetation and wetland hydrology are present.   
 
Hydrology   
 
Water must be present in order for wetlands to exist; however, it need not be present throughout 
the entire year.  Wetland hydrology is considered to be present when there is permanent or 
periodic inundation or soil saturation at or near the soil surface for more than 12.5% of the 
growing season (typically two weeks in lowland Pacific Northwest areas).  Areas that are 
inundated or saturated for between 5% and 12.5% of the growing season in most years may or 
may not be wetlands.  Areas inundated or saturated for less than 5% of the growing season are 
non-wetlands (Ecology, 1997).   
 
Indicators of wetland hydrology include observation of ponding or soil saturation, water marks, 
drift lines, drainage patterns, sediment deposits, oxidized rhizospheres, water-stained leaves, and 
local soil survey data.  Where positive indicators of wetland hydrology are observed, it is 
assumed that wetland hydrology occurs for a sufficient period of the growing season to meet the 
wetland criteria, as described by Ecology (1997).  The Regional Supplements provide methods 
for evaluating situations in wetlands that periodically lack indicators of wetland hydrology but 
where hydric soils and hydrophytic vegetation are present.  
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APPENDIX B: 
COMMON AND SCIENTIFIC NAMES OF PLANTS AND 

WETLAND INDICATOR STATUS 
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PLANT SPECIES LIST FOR THE LARCHMONT WETLAND RESERVE PROJECT,  
IDENTIFIED IN SEPTEMBER 2010 

COMMON NAME SCIENTIFIC NAME WETLAND INDICATOR 
STATUS* 

Trees   
black cottonwood Populus trichocarpa 

(Populus balsamifera ssp. 
trichocarpa) 

FAC 

Douglas fir Pseudotsuga menziesii FACU* 
European hawthorne Crataegus monogyna NL 
European mountain–ash 
(Rowan tree) 

Sorbus aucuparia NL 

Oregon ash Fraxinus latifolia FACW 
Pacific willow Salix lasiandra ssp. lucida FACW 
quaking aspen Populus tremula FAC 
red alder Alnus rubra FAC 
Western hemlock Tsuga heterophylla FACU- 
Shrubs   
beaked hazelnut Corylus cornuta FACU 
black twin-berry Lonicera involucrata FAC+* 
clustered rose Rosa pisocarpa FAC 
common snowberry Symphoricarpos albus FACU 
Douglas' spiraea Spiraea douglasii FACW 
English holly Ilex aquifolium NL 
evergreen blackberry Rubus laciniatus FACU+ 
Himalayan blackberry Rubus discolor 

(Rubus armeniacus) 
FACU 

Indian plum 
(osoberry) 

Oemleria cerasiformis FACU 

Japanese knotweek Polygonum cuspidatum NL 
Pacific crabapple Malus fusca FACW 
Pacific ninebark Physocarpus capitatus FACW- 
red elderberry Sambucus racemosa FACU 
red-osier dogwood 
(western red osier) 

Cornus stolonifera 
(Cornus sericea) 

FACW 

Salal Gaultheria shallon FACU* 
salmonberry  Rubus spectabilis FAC+ 
Scouler willow Salix scouleriana FAC 
Sitka willow Salix sitchensis FACW 
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COMMON NAME SCIENTIFIC NAME WETLAND INDICATOR 
STATUS* 

thimbleberry Rubus parviflorus FAC- 
vine maple Acer circinatum FAC- 
Herbs   
Bracken fern Pteridium aquilinum  FACU 
Cooley's hedge-nettle Stachys cooleyae FACW 
creeping buttercup Ranunculus repens FACW 
deer fern Blechnum spicant FAC 
fringe cup Tellium grandiflora  
herb Robert Geranium robertanium NL 
lady fern Athyrium filix-femina FAC 
large-leaf avens Geum macrophyllum FACW-* 
Pacific blackberry 
(dewberry) 

Rubus ursinus FACU 

pig-a-back-plant Tolmiea menziesii FAC* 
reed canarygrass Phalaris arundinacea FACW 
sword fern Polystichum munitum FACU 

 
*Key to Wetland Indicator Status codes – Northwest Region (Source: USFWS, 1988, 1993): 

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

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

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

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

UPL  Upland: species that almost always occur in non-wetlands under normal 
conditions (est. probability >99%). 

NL Not listed: species that are not listed by USFWS (1988, 1993) and are presumed 
to be upland species. 

NI No indicator: species for which insufficient information is available to determine status, or which 
were not evaluated by USFWS. 

+ indicates a species that is more frequently found in wetlands 
- indicates a species that is less frequently found in wetlands 
* identifies a tentative assignment based upon either limited information or 

conflicting reviews 
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APPENDIX C: ECOLOGY WETLAND RATING RATING FORM 





Larchmont Wetland Reserve - Wetland Study  

ESA Adolfson Page C-1 
February 2011 

Washington State Wetland Rating System  
 
The observed wetlands were rated using the Washington State Department of Ecology’s Wetland 
Rating System for Western Washington (Hruby, 2004).  This system was developed by Ecology 
to differentiate wetlands based on their sensitivity to disturbance, their significance, their rarity, 
our ability to replace them, and the beneficial functions they provide to society.  Wetlands are 
categorized using the Ecology rating system according to the following criteria: 
 
Category I wetlands represent a unique or rare wetland type; or are more sensitive to 
disturbance; or are relatively undisturbed and contain ecological attributes that are impossible to 
replace within a human lifetime.  
 
Category II wetlands are difficult, though not impossible, to replace, and provide high levels of 
some functions. 
 
Category III wetlands have a moderate level of function.  They have been disturbed in some 
ways, and are often less diverse or more isolated from other natural resources in the landscape 
than Category II wetlands.  
 
Category IV wetlands have the lowest levels of functions and are often heavily disturbed.  
 
 
Pierce County Wetland Categories 
 
Pierce County categorizes wetlands based on the following generalized criteria, based on 
Ecology’s Wetland Rating System for Western Washington (Hruby, 2004): 
 
Category I wetlands are: 

• Relatively undisturbed estuarine wetlands larger than 1 acre 
• Wetlands that are identified by scientists of the Washington Natural Heritage 

Program/DNR as high quality wetlands 
• Bogs 
• Mature and Old growth forested wetlands larger than 1 acre 
• Wetlands in coastal lagoons 
• Wetlands that perform many functions well (wetlands scoring 70 points or more – out of 

100) on the questions related to functions. 
 
These wetlands are those that: 

• Represent a unique or rare wetland type; or 
• Are more sensitive to disturbance than most wetlands; or 
• Are relatively undisturbed and contain ecological attributes that are impossible to replace 

within a human lifetime; or 
• Provide a high level of functions. 
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Category II wetlands are: 
• Estuarine wetlands smaller than 1 acre, or disturbed estuarine wetlands larger than 1 acre, 
• A wetland identified by the state Department of Natural Resources as containing 

"sensitive" plant species, 
• Wetlands with a moderately high level of functions (wetlands scoring between 51-69 

points (out of 100) on the questions related to the functions. 
 
Category III wetlands are: 

• Wetlands with a moderate level of functions (scores between 30-50 points) 
 
Category IV wetlands are: 

• Category IV wetlands have the lowest levels of functions (scores less than 30 points) and 
are often heavily disturbed. 
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APPENDIX D: WETLAND DETERMINATION DATA SHEETS 
(ECOLOGY, 1997 AND CORPS, 2010 VERSIONS) 
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