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Executive Summary 1 

The Washington State Department of Transportation (WSDOT) is proposing to improve State 2 
Route (SR) 520 between Evergreen Point Road (just east of the east shore of Lake Washington) 3 
and 1 mile past the SR 202 interchange. The project will be referred to as the Medina to SR 202: 4 
Eastside Transit and HOV Project. Improvements will include highway widening, interchange 5 
improvements, and increased high-occupancy vehicle (HOV) capacity. With the exception of 6 
restriping, no construction activity or road improvements will occur east of Interstate Highway 7 
405 (I-405); therefore, this area was excluded from the study area. The study area is roughly 200 8 
feet around the limits of construction, from Lake Washington to near I-405.  9 

The Medina to SR 202: Eastside Transit and HOV Project is located in sections 24, 19, and 20 in 10 
Township 25 North, Range 5 East, and includes portions of the municipalities of Medina, Hunts 11 
Point, Yarrow Point, Clyde Hill, Kirkland, Bellevue, and Redmond. 12 

Existing Wetland in the Project Area 13 

Forty-one wetlands were identified in the project vicinity, covering approximately 95 acres. 14 
These wetlands were rated according to the Department of Ecology (Ecology) rating system 15 
(Hruby 2004). One of the identified wetlands was rated Category I (~75 acres), three wetlands 16 
were rated Category II (~2.75 acres), 15 wetlands were rated Category III (~15.1 acres), and the 17 
remaining 22 wetlands were rated Category IV (~2.3 acres).  18 

When classified by vegetation type, 24 of the wetlands are dominated by emergent vegetation, 19 
and four are scrub/shrub dominated, and five are forested wetland communities. The remaining 20 
eight wetlands have multiple vegetation types. 21 

Wetland functions vary greatly in the study area. Most of the wetlands are relatively small and 22 
located immediately adjacent to SR 520. These wetlands generally have limited potential for 23 
water quality or hydrologic function and low habitat diversity, and so provide low levels of 24 
function overall. A few wetlands that are larger, have multiple vegetation classes, and are 25 
associated with larger streams or Lake Washington. These wetlands provide greater levels of 26 
function. 27 

Wetland Impacts 28 

The Medina to SR 202: Eastside Transit and HOV Project will permanently fill approximately 29 
6.77 acres of wetlands in the Eastside project area. Filled areas will include approximately 0.01 30 
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acre of Category I wetland, approximately 0.26 acre of Category II wetlands; approximately 4.56 1 
acres of Category III wetlands; and approximately 1.94 acres of Category IV wetlands. An 2 
additional 0.14 acre of short-term temporary wetland impacts and 0.11 acre of long-term 3 
temporary wetland impacts will also result from construction of the project and the associated 4 
facilities. 5 

Twenty-three of the 41 wetlands in the project area will be completely filled as a result of 6 
roadway widening for the Medina to SR 202: Eastside Transit and HOV Project. These wetlands 7 
are generally small (19 wetlands are less than 0.25 acre, and the remaining four are between 0.48 8 
acre and 2.06 acres in size) and are associated with the SR 520 right of way. Another nine 9 
wetlands will be partially filled (0.01 to 62 percent). Six of these nine partially-filled wetlands 10 
are 0.45 acre or less in size, two are between 1.8 and 2.2 acres in size, and one is over 75 acres in 11 
size. 12 

The project will also temporarily clear a portion of two forested wetlands (YBN-1 and YCN-4A) 13 
and a portion of two emergent wetland (YBS-1 and YCS-5), causing 0.11 acre and 0.14 acre of 14 
temporary long-term impacts and temporary short-term impacts, respectively. 15 

Wetland Mitigation 16 

The Medina to SR 202: Eastside Transit and HOV Project will provide compensatory mitigation 17 
for all the project wetland impacts in two locations, one on-site and one off-site. On-site 18 
mitigation will take place at the Yarrow Creek Mitigation Site in the project corridor. The 19 
Yarrow Creek Mitigation Site will provide the following: 20 

• Restoration/creation of 0.52 acre of upland to forested riparian wetland.  21 

• Rehabilitation of 0.63 acre of disturbed riparian wetlands to forested riparian wetland.  22 

• Restoration of 0.82 acre of upland to wetland and rehabilitation of 0.57 acre of disturbed 23 
riparian wetland that will serve as regulatory buffers. 24 

• Enhancement of 0.63 acre of disturbed riparian upland along Yarrow Creek to upland 25 
riparian forest.  26 

Off-site mitigation will take place at the Keller Mitigation Site in Redmond, Washington. The 27 
off-site compensatory mitigation will provide the following:  28 

• Rehabilitation of 25.48 acres of formerly agricultural wetlands to forested and 29 
scrub/shrub wetland.  30 
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• Rehabilitation of 3.56 acres of formerly agricultural wetlands to wetland forest within the 1 
regulatory buffers. 2 

• Enhancement of 1.52 acres of disturbed riparian upland along Bear Creek to upland 3 
forest.  4 

This final mitigation proposal includes wetland restoration/creation, rehabilitation and 5 
wetland/buffer enhancement activities that are sufficient to meet federal, state, and local 6 
regulatory requirements. 7 

The proposed mitigation sites will be monitored for 10 years. Monitoring, contingency, and site 8 
management plans are provided and will be used to adaptively manage the mitigation site. 9 

 10 
11 
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Chapter 1.  Introduction 1 

The Washington State Department of Transportation (WSDOT) is proposing to construct the 2 
Medina to SR 202: Eastside Transit and HOV Project to meet Eastside growth projections and 3 
relieve congestion by improving transit and high-occupancy vehicle (HOV) operations along the 4 
SR 520 corridor, east of Lake Washington. The project includes building a complete HOV 5 
system between Evergreen Point Road and 108th Avenue NE and re-striping the existing HOV 6 
lanes from the outside lanes to the inside between the 108th Avenue NE interchange and SR 202 7 
in Redmond (Figure 1).  8 

The portion of the project between Evergreen Point Road and 108th Avenue NE was originally 9 
part of the SR 520 Bridge Replacement and HOV Project. However, on June 18, 2008, the 10 
Federal Highway Administration (FHWA) authorized WSDOT to develop the Medina to 11 
SR 202: Eastside Transit and HOV Project as an independent project. The project will impact 12 
wetlands during construction. 13 

This report identifies the project’s permanent and temporary impacts to wetlands and describes 14 
the mitigation strategy for the project. Permanent impacts discussed in this report result from 15 
wetland fill required for the widened roadway and accessory facilities, and temporary impacts 16 
result from clearing related to construction access. The mitigation strategy includes minimization 17 
and avoidance measures and a proposal for compensatory mitigation for the unavoidable 18 
permanent and temporary impacts of the project. The discussion in this report focuses on the 19 
project’s off site compensatory mitigation elements.  20 

A separate report, the Medina to SR 202: Eastside Transit and HOV Project Final Streams 21 
Mitigation Report (WSDOT 2010a), has been prepared to discuss streams impacts resulting from 22 
this project and mitigation for these impacts. The final streams mitigation report also discusses 23 
other (non-fill) impacts to on-site wetlands resulting from the stream mitigation, including 24 
stream conversion to wetlands, wetland conversion to stream, and buffer conversions. 25 

This report will be used in part to obtain the following permits:  26 

• U.S. Army Corps of Engineers (USACE)-Clean Water Act (CWA) Section 404, 27 
Individual Permit. 28 

• Washington State Department of Ecology (Ecology)-CWA Section 401, Water Quality 29 
Certification. 30 
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• Washington State Department of Fish and Wildlife (WDFW)-Hydraulic Permit Approval. 1 

• City of Medina-Shoreline Substantial Development Permit and Critical Areas Review. 2 

• Town of Hunts Point-Shoreline Substantial Development Permit and Critical Areas 3 
Review. 4 

• City of Kirkland-Shoreline Critical Areas Review. 5 

• City of Bellevue-Critical Areas Review. 6 

Observed conditions are discussed in the Medina to SR 202: Eastside Transit and HOV Project 7 
Environmental Assessment: Wetland Assessment Report (WSDOT 2009a). This mitigation 8 
report addresses project impacts and their mitigation. The following documents and guidelines 9 
were used in preparation of this report: 10 

• Medina to SR 202: Eastside Transit and HOV Project Environmental Assessment: 11 
Wetland Assessment Report (WSDOT 2009a). 12 

• Medina to SR 202: Eastside Transit and HOV Project Environmental Assessment: Stream 13 
Assessment Report (WSDOT 2009b). 14 

• WSDOT Wetland Mitigation Guidelines – (WSDOT 2010b). 15 

• Wetlands in Washington State, Volume 1 (Sheldon et al., 2005). 16 

• Wetlands in Washington State, Volume 2 (Granger et al., 2005). 17 

• Wetland Mitigation in Washington State, Part 1 (Ecology et al., 2006a). 18 

• Wetland Mitigation in Washington State, Part 2 (Ecology et al., 2006b). 19 

WSDOT is coordinating technical and planning efforts for the Medina to SR 202: Eastside 20 
Transit and HOV Project through two teams: The Mitigation Core Team and the Mitigation 21 
Technical Group. 22 

The Mitigation Core Team is led by Shane Cherry, and serves as a steering group for mitigation 23 
planning activities. The Mitigation Core Team is multi-disciplinary, composed of engineers, 24 
planners, and biologists from WSDOT HQ Environmental Services, WSDOT’s Environmental 25 
Services Office (ESO), and private consulting companies. The Mitigation Planning Working 26 
Group includes (or has included) the following individuals: Bill Leonard (WSDOT, initiation 27 
through 12/07), Paul Fendt (Parametrix, initiation through 3/08), Ken Sargent (Headwaters 28 
Environmental Consulting), Michelle Meade (WSDOT), Phil Bloch (WSDOT), Shane Cherry 29 
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(Cherry Creek Environmental), Jeff Meyer (Parametrix), Gretchen Lux (WSDOT, 12/2007 to 1 
present), Beth Peterson (HDR, 12/2007 to present), and Bill Bumback (Jones & Stokes). 2 

The Wetland Mitigation Technical Group is led by Ken Sargent, and provides technical detail 3 
and policy guidance to team members conducting analysis and preparing wetland mitigation 4 
planning products. This group consists of Bill Leonard (WSDOT, initiation through 12/07), Paul 5 
Fendt (Parametrix, initiation through 3/08), Ken Sargent (Headwaters Environmental Consulting, 6 
Inc.), Michelle Meade (WSDOT), Phil Bloch (WSDOT), Shane Cherry (Cherry Creek 7 
Environmental), Jeff Meyer (Parametrix), Gretchen Lux (WSDOT, 12/2007 to present), Beth 8 
Peterson (HDR, 12/2007 to present), Pat Togher (HDR), and Bill Bumback (Jones & Stokes). 9 

10 
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Chapter 2.  Proposed Project 1 

This chapter describes the key elements of the proposed project. 2 

2.1  Location 3 

The Medina to SR 202: Eastside Transit and HOV Project extends from the east shore of Lake 4 
Washington (Evergreen Point Road) to 1.0 miles past the SR 202 Interchange (Figure 1). SR 520 5 
passes through Medina, Hunts Point, Yarrow Point, Clyde Hill, Kirkland, Bellevue, and 6 
Redmond, and is located in sections 24, 19, and 20 in Township 25 North, Range 5 East.  7 

The assessed study area consists of the SR 520 project right of way, on either side of the project 8 
footprint from the eastern perimeter of Lake Washington to approximately I-405 on the east. The 9 
study area east of I-405 extending to the eastern terminus will be restricted to the edge of 10 
pavement for restriping and, therefore, is not included in this report. Figure 2 (sheets 1 through 11 
6) show an overview of the how the project will affect streams and wetlands within the project 12 
corridor. 13 

The project lies within the Cedar-Sammamish Watershed (Water Resource Inventory Area 14 
[WRIA]) 8. Major watersheds in the project area include the Cedar River – Lake Washington 15 
watershed and the Sammamish Watershed. Streams in the project area drain to Lake Washington 16 
or the Sammamish River, directly to the river or to the river via Lake Sammamish. 17 

18 
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Figure 1.  Project Vicinity Map 1 

 2 

3 
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2.2  Purpose and Description 1 

The Washington State Department of Transportation (WSDOT) is proposing to construct the 2 
Medina to SR 202: Eastside Transit and HOV Project to reduce transit and HOV travel times and 3 
to enhance travel time reliability, mobility, access, and safety for transit and HOVs in rapidly 4 
growing areas along the SR 520 corridor east of Lake Washington. Figure 1 shows the project 5 
vicinity. The project includes building a complete HOV system between Evergreen Point Road 6 
and 108th Avenue NE and restriping the existing HOV lanes from the outside lanes to the inside 7 
between the 108th Avenue NE interchange and SR 202 in Redmond. 8 

The portion of the project between Evergreen Point Road and 108th Avenue NE was previously 9 
part of the SR 520 Bridge Replacement and HOV Project. However, on June 18, 2008, the 10 
Federal Highway Administration (FHWA) authorized WSDOT to develop the Medina to 11 
SR 202: Eastside Transit and HOV Project as an independent project. The project limits extend 12 
approximately 8.5 miles along SR 520 from the east shore of Lake Washington (vicinity of 13 
Evergreen Point Road) to the interchange with SR 202 in Redmond. 14 

The proposed Medina to SR 202: Eastside Transit and HOV Project will include the 15 
improvements described below. 16 

SR 520 Improvements from Lake Washington to I-405 17 

• Construct a new eastbound HOV lane from Evergreen Point Road to the existing 18 
eastbound HOV lane west of the I-405 interchange. This improvement will complete the 19 
currently discontinuous HOV network on the Eastside and improve travel time reliability 20 
for buses and carpools.  21 

• Relocate the existing westbound HOV lane to the inside shoulder from Evergreen Point 22 
Road to I-405. This change will enhance safety by eliminating the need for merging 23 
vehicles to weave across the faster-moving HOV lanes to reach the general-purpose 24 
lanes. 25 

• Construct a lid with an inside transit stop over SR 520 at Evergreen Point Road. 26 

• Construct a new lid and modify the existing half-diamond interchange at 84th Avenue 27 
NE.  28 

• Construct a new lid with an inside transit stop over SR 520 at 92nd Avenue NE and 29 
modify the existing interchange. 30 
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• Reconfigure the existing interchange at Bellevue Way NE. 1 

• Construct new HOV direct-access ramps at 108th Avenue NE. This improvement will 2 
connect SR 520 with 108th Avenue NE, eliminating the need to connect to the South 3 
Kirkland Park-and-Ride via local streets.  4 

• Add a bike/pedestrian path from Lake Washington to approximately 108th Avenue NE. 5 
This improvement will facilitate non-motorized use of SR 520, provide transit 6 
connections for bikes and pedestrians, and complement the existing non-motorized 7 
transportation network on the Eastside. 8 

SR 520 Improvements from I-405 to SR 202 9 

• Restripe existing eastbound and westbound HOV lanes to the inside shoulder. This 10 
change will enhance safety by eliminating the need for merging vehicles to weave across 11 
the faster-moving HOV lanes to reach the general-purpose lanes. 12 

Other Improvements 13 

• Provide sound walls between Evergreen Point Road and 108th Avenue NE. 14 

• Provide retaining walls and storm-water management system improvements.  15 

• Improve stream habitat by realigning portions of the Yarrow Creek channel and 16 
shortening some culverts.  17 

• Improve fish passage culvert crossings to restore fish passage and open up habitat that 18 
was previously inaccessible to salmon and other fish species.  19 

• Mitigate the project’s effects on wetlands and streams at a site or sites as determined 20 
through future negotiations with permitting agencies.  21 

2.3  Project Schedule 22 

WSDOT anticipates that project construction will begin during the winter of 2010 and conclude 23 
prior to the proposed opening of Evergreen Point Bridge in 2014.  24 

2.4  Responsible Parties 25 

WSDOT will administer the contract for roadway improvements, which will include the 26 
construction of the mitigation components of the project. The monitoring and site management 27 
of the mitigation site will be the responsibility of WSDOT for 10 years. WSDOT will be 28 
responsible for the site for perpetuity. 29 
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Chapter 3.  Wetland Impact Assessment 1 

This chapter summarizes the landscape setting, the existing conditions of the wetlands to be 2 
impacted, and the assessment of impacts to wetlands and functions related to the proposed 3 
project. Wetland impacts are based on preliminary design as of 12/30/2009. 4 

3.1  Landscape Setting 5 

3.1.1.  Watershed Context 6 

The project site is in the Puget Sound trough, which is broad lowland located between the 7 
western Cascades and the Olympic Peninsula with a history of extensive glaciations. Glacial 8 
processes created the landforms in this region and provide base material for the soils. The 9 
landforms of the region typically comprise a series of north-south trending ridges and valleys 10 
showing the direction of glacial advance. During their advances and retreats, the glaciers 11 
deposited a thick layer of unsorted material, including clays, silts, sands, gravels, and boulders. 12 
This material is commonly called till, which can be several thousands of feet thick in some areas 13 
(Alt and Hyndman 1984). More recently, rivers, streams, and lakes occupied the low-lying areas, 14 
depositing loose materials. Stream-deposited materials (alluvium) and lakebed (lacustrine) 15 
deposits break down over time forming the soils of the region. Some of the soils are poorly 16 
drained or impede infiltration of water, leading to the formation of wetlands. These soils are 17 
considered to be hydric (wetland) soils. Other more freely-draining soil types (called non-hydric 18 
soils) support upland habitats. Within these two general soil groups, there are a number of 19 
individual soil series or types that occur. 20 

The Medina to SR 202: Eastside Transit and HOV Project is located within Water Resources 21 
Inventory Area (WRIA) 8, the Cedar River/Sammamish drainage (Kerwin 2001). Lake 22 
Washington and its numerous tributary streams are the dominant water features in the project 23 
area, and Puget Sound is located to the west of the project. 24 

Vegetation in the project area is described as the western hemlock forest zone in Natural 25 
Vegetation of Oregon and Washington (Franklin and Dyrness 1988). Western hemlock and 26 
western red cedar are the dominant upland forest species in this zone, although Douglas-fir is 27 
also very common. 28 
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The hills and valleys of the Eastside provide numerous locations that support the development of 1 
wetlands. Larger wetland complexes developed in the more sheltered bays of Lake Washington, 2 
and along the many tributary streams in the area (Yarrow Creek is a notable example in the 3 
project area). Groundwater seeps on the slopes of the stream valley also provide a stable source 4 
of hydrology that supports wetland development, as do the numerous low-lying depressions in 5 
the uplands between stream drainages.  6 

Streams provide habitat for spawning and rearing of fish species native to the area, and the 7 
associated wetlands provide water quality, flood control, and habitat functions that support this 8 
fish habitat. The stream corridors also provide habitat for invertebrates, amphibians, birds, and 9 
mammals, and serve as migratory corridors for these species. The seep and depressional 10 
wetlands provide habitat connections in the surrounding uplands that enhance the movement of 11 
wildlife between drainages. 12 

3.1.2.  Land Use History 13 

The project is located in a major urban corridor, and includes portions of the municipalities of 14 
Medina, Hunts Point, Clyde Hill, Yarrow Point, Kirkland, and Bellevue. Many of these areas 15 
were developed as residential communities in the mid-twentieth century, after the construction of 16 
the Lake Washington Floating Bridge (Interstate 90 [I-90], constructed 1940) and the Evergreen 17 
Point Bridge (SR 520, constructed 1963) provided access between Seattle and the Eastside 18 
(WSDOT 2009a). 19 

Following the initial development of these areas, ongoing urban and suburban development has 20 
continued to cause physical change to the watershed through changes in land cover and through 21 
increased water withdrawals (Kerwin 2001). In addition, the introduction of non-native fauna 22 
and flora has significantly changed the biology of the Lake Washington ecosystem (Kerwin 23 
2001). 24 

The majority of the lands within the project vicinity have been developed. This development has 25 
resulted in loss and alteration of wetlands, which is common in urbanized environments. The 26 
majority of the remaining wetlands are within parks or other areas that are marginally 27 
developable, such as slopes that are difficult to develop, stream sides, relatively small 28 
depressions, or areas immediately adjacent to Lake Washington. These remaining wetlands are 29 
typically small (except those associated with Yarrow Bay). Buffers are either narrow and 30 
disturbed by human activities, or entirely absent. Migratory corridors are largely fragmented by 31 
roads and developed parcels.  32 
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3.2  Existing Conditions of Wetlands and Buffers to be Impacted 1 

Summaries of observed conditions for each wetland and buffer that will be impacted are 2 
provided in the Wetland Impacts Summary Sheets (see Section 3.8). Refer also to the Medina to 3 
SR 202: Eastside Transit and HOV Project Environmental Assessment: Wetland Assessment 4 
Report (WSDOT 2009a) for additional detail about each wetland, including rating forms and 5 
field data forms.  6 

Wetlands were classified using: 7 

• United States Fish and Wildlife Service (USFWS) system (Cowardin et al. 1979). 8 

• Hydrogeomorphic Classification system (Hruby 2004). 9 

• Washington State Wetlands Rating System for Western Washington (Hruby 2004). 10 

• Medina Code, Title 18, Environment, Chapter 18.12, Article II (Ord. 784 § 2, 2005, 11 
Revised 5/2005, retrieved 2/13/2009). 12 

• Hunts Point Code, Title 16 Environment, Chapter 16.05.330 and 16.15 (Ord. 337 § 2, 13 
1998, retrieved 2/13/09). 14 

• Clyde Hill Code, Title 18 State Environmental Policy Act (SEPA), Chapter 18.04.300 15 
(Ord. 641 § 1, 1990, retrieved 2/13/2009). 16 

• Yarrow Point, Morningside Park and Wetherill Nature Preserve critical areas, (Ord. 387, 17 
Not codified, information retrieved 2/13/2009). 18 

• Kirkland Zoning Code, Chapter 90 Drainage Basins (2002, retrieved 2/13/2009). 19 

• Bellevue Land Use Code, Title 20, Critical Area Overlay District Part 20.25H and Part 20 
20.50 (Ordinance 5680, dated 6/26/2006, retrieved 2/13/2009). 21 

The condition of wetlands and buffers was qualitatively assessed using the guidance provided in 22 
Washington State Wetlands Rating System for Western Washington (Hruby 2004). Wetland and 23 
buffer impacts were assessed using the guidance provided in WSDOT’s Wetland and Buffer 24 
Impact Assessment Guidance (updated 4/16/2008). The following criteria were evaluated in 25 
determining impacts to wetlands and buffers:  26 

• Dominant land use (e.g., agriculture, residential, commercial, industrial). 27 

• Dominant buffer vegetation type (tree, shrub, herb, vine, un-vegetated). 28 

• Estimated percent cover of invasive plants by species. 29 



Medina to SR 202: Eastside Transit and HOV Project 20  April 26, 2010 
Final Wetland Mitigation Report 

3.3  Permanent Wetland Impacts 1 

Permanent impacts result in the permanent loss of wetland, waters of the United States, and/or 2 
waters of the state (Ecology et al., 2006). Permanent impacts associated with the Medina to SR 3 
202: Eastside Transit and HOV Project will include widening the roadway surface from four 4 
lanes to six lanes, improving existing on- and off-ramps, replacing existing bridges, and adding 5 
or expanding storm-water facilities at 11 locations to treat runoff from existing and new road 6 
surfaces.  7 

These activities will permanently fill approximately 6.77 acres of wetlands in the Medina to SR 8 
202: Eastside Transit and HOV Project corridor. Impacts by wetland are listed in Table 1 and 9 
shown in the Wetland Impact Plan Sheets (Figure 2). Detailed descriptions of the impacts to 10 
individual wetlands are provided in Appendix A. Impacts summarized by wetland classification 11 
are presented in Table 2. 12 

The category of permanent impacts to wetlands also includes indirect impacts. Indirect impacts 13 
result from activities inside or outside the wetland that do not result in a direct loss of wetland 14 
area, but that do affect wetland function. Examples of situations where indirect effects to 15 
wetlands may result include: sedimentation from upslope construction, changes in surface or 16 
sub-surface water movement, changes in animal movement patterns, loss of forested buffer, or 17 
loss of so much of an affected wetland area that the remaining portion no longer provides the 18 
same level of wetland function. 19 

In some cases, WSDOT has determined that the indirect effects are sufficient to consider the 20 
entire wetland to be filled. For the Medina to SR 202: Eastside Transit and HOV Project, the 21 
threshold for this determination is where more than 2/3 (~66%) of the wetland has been filled, 22 
and the remaining wetland area is so small that the functional capacity has been diminished 23 
considerably.  24 

 25 
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Table 1.  Wetland Size, Classification, and Area Impacted by the Proposed Project 1 

Wetlanda 

Wetland Classification 

Wetland 
Size 

(acres)  

Wetland Impact Arease 
(acres) 

Cowardinb HGMc Ecologyc  Local 
Jurisdictiond 

Permanent Impact Temporary  

Permanent Percent 
affected 

Long 
Term 

Short 
Term 

Fairweather Creek Drainage 

FC Park Scrub-
shrub Slope IV (NA)    

Medina 0.2 - 0 - - 

FCN-3 Emergent Slope IV (NA)       
Hunts Point 0.3 0.03 10 - - 

FCS-1 Emergent Depressional 
Outflow IV 

(NA)       
Hunts Point/ 

Medina 
0.04 0.04 100 - - 

FCS-2 Emergent Slope IV (NA)       
Hunts Point 0.15 0.15 100 - - 

FCS-3A Emergent Slope IV (NA)       
Hunts Point 0.01 0.01 100 - - 

FCS-3B Emergent Slope IV (NA)       
Hunts Point 0.04 0.04 100 - - 

FCS-3C Emergent Slope IV (NA)       
Hunts Point 0.01 0.01 100 - - 

FCS-3D Emergent Slope IV (NA)       
Hunts Point 0.04 0.04 100 - - 

FCS-3E Emergent Slope IV (NA)       
Hunts Point 0.02 0.02 100 - - 
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Wetlanda 

Wetland Classification 

Wetland 
Size 

(acres)  

Wetland Impact Arease 
(acres) 

Cowardinb HGMc Ecologyc  Local 
Jurisdictiond 

Permanent Impact Temporary  

Permanent Percent 
affected 

Long 
Term 

Short 
Term 

Cozy Cove Drainage 

CCN-1 

Forested, 
Scrub-
shrub, 

Emergent, 
Littoral-

aquatic bed 

Lake Fringe, 
Depressional 

Outflow 
III 

III             
Hunts Point, 
Yarrow Point 

8.4 - 0 - - 

CCN-2 Emergent Depressional 
Closed III (NA)         

Hunts Point 0.25 0.25 100 - - 

CCN-2A Forested Depressional 
Closed III (NA)         

Hunts Point 0.02 0.02 100 - - 

CCS-1 
Scrub-
shrub, 

Emergent 
Slope IV (NA)         

Hunts Point 0.48 0.48 100 - - 

CCS-2 Emergent Slope IV (NA)         
Hunts Point 0.07 0 0 - - 

CCS-3 Emergent Slope IV (NA)         
Hunts Point 0.1 0.01 10 - - 

CCS-4 Scrub-
shrub  Slope IV (NA)         

Yarrow Point <0.1 0.01 10 - - 

CCS-5 Forested, 
Emergent Slope III 

(III/NA) 

Clyde Hill 
0.09 0.09 100 - - 
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Wetlanda 

Wetland Classification 

Wetland 
Size 

(acres)  

Wetland Impact Arease 
(acres) 

Cowardinb HGMc Ecologyc  Local 
Jurisdictiond 

Permanent Impact Temporary  

Permanent Percent 
affected 

Long 
Term 

Short 
Term 

Yarrow Bay Drainage 

YBN-1 

Forested, 
Scrub-
shrub, 

Emergent, 
Littoral-

aquatic bed 

Lake fringe, 
Riverine, 

Depressional 
Outflow 

I 1        
Kirkland 75.81 0.01 0.01 0.10 - 

YBN-1A 
Forested, 

Scrub-
shrub 

Riverine III 3        
Kirkland 0.08 - 0 - - 

YBN-1B Forested Depressional 
Outflow III 3        

Kirkland 0.04 - 0 - - 

YBN-2 Scrub-
shrub Slope IV IV        

Bellevue 0.01 0.01 100 - - 

YBS-1 Forested, 
Emergent Slope III III       

Bellevue 1.86 1.14 61.29 - 0.07 

YBS-2A Emergent Depressional 
Closed III III        

Bellevue 0.11 0.11 100 - - 

YBS-2B Emergent Slope IV IV      
Bellevue 0.01 0.01 100 - - 

YBS-2C Scrub-
shrub Riverine III 

III/NA      
Bellevue/ 
Clyde Hill 

0.07 0.07 100 - - 

YBS-3 Forested, 
Emergent Slope III NA         

Clyde Hill 2.06 2.06 100 - - 
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Wetlanda 

Wetland Classification 

Wetland 
Size 

(acres)  

Wetland Impact Arease 
(acres) 

Cowardinb HGMc Ecologyc  Local 
Jurisdictiond 

Permanent Impact Temporary  

Permanent Percent 
affected 

Long 
Term 

Short 
Term 

Yarrow Creek Drainage 

YCN-1 Emergent Riverine III III       
Bellevue 0.01 0.01 100 - - 

YCN-2 Emergent Riverine III III       
Bellevue 0.13 0.13 100 - - 

YCN-3 Emergent Depressional 
Outflow IV IV      

Bellevue 0.11 0.11 100 - - 

YCN-3A Emergent Riverine, 
Slope III III       

Bellevue 0.63 0.63 100 - - 

YCN-3B 
Forested, 

Scrub-
shrub 

Riverine III III       
Bellevue 0.04 0.04 100 - - 

YCN-4A Forested Riverine II II        
Bellevue 0.23 0.01 4.35 0.01 - 

YCN-5 Emergent Slope IV IV        
Bellevue 0.50 - 0 - - 

YCN-6 Emergent Slope IV IV        
Bellevue 0.18 - 0 - - 

YCN-7 Forested Riverine IV IV        
Bellevue 0.01 - 0 - - 

YCN-8 Forested Riverine IV IV        
Bellevue 0.01 - 0 - - 
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Wetlanda 

Wetland Classification 

Wetland 
Size 

(acres)  

Wetland Impact Arease 
(acres) 

Cowardinb HGMc Ecologyc  Local 
Jurisdictiond 

Permanent Impact Temporary  

Permanent Percent 
affected 

Long 
Term 

Short 
Term 

YCS-1 Emergent Riverine II II        
Bellevue 0.36 0.16 35.56 - - 

YCS-2 Forested, 
Emergent 

Riverine, 
Slope II II        

Bellevue 2.17 0.09 4.15 - - 

YCS-4 Emergent Depressional 
Outflow IV IV       

Bellevue 0.97 0.97 100 - - 

YCS-5 Emergent Depressional 
Outflow III III       

Bellevue 0.29 0.01 3.45 - 0.07 

YC S-6 Emergent Slope IV IV       
Bellevue 0.23 - 0 - - 

Total     96.35 6.77 7.03 0.11 0.14 

 1 
a  Wetland names refer to the drainage (for example, FC=Fairweather Creek), location of the wetland relative to SR 520 (N for north, S for south), and a numeric identifier. 2 
b  Cowardin, et al. (1979) or National Wetland Inventory (NWI) Class based on vegetation. 3 
c  Ecology rating according to Hruby (2004). 4 
d  Local ratings based on City of Medina Code, Chapter 18.12, Article II; City of Hunts Point Code, Chapters 16.05.330 and 16.15; City of Clyde Hill Code, Chapter 18.04.300; City of 5 

Yarrow Point, Morningside Park and Wetherill Nature Preserve critical areas; City of Kirkland Zoning Code, Chapter 90 Drainage Basins; City of Bellevue Land Use Code, Critical 6 
Area Overlay District Part 20.25H and Part 20.50. 7 

e  Wetland impacts based on design as of 12/30/2009. 8 
Note: Some of the wetlands shown in this table have no impacts. The information on these wetlands has been included to provide consistency with other project documents, and to 9 
show wetlands that were avoided by the project. 10 

11 
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Table 2.  Permanent Wetland Impact Summary by Classification  1 

Wetland Classification Class a,b,c 
Affected    

Wetland Area d 
(acres) 

Percent of 
Affected 

Wetland Area ** 

USFWS  
(Cowardin et al. 1979) 

PEM 6.04 89.22 

PSS 0.41 6.06 

PFO 0.32 4.73 

Total 6.77  

Washington  
Department of Ecology  

(Hruby 2004) 

I 0.01 0.15 

II 0.26 3.84 

III 4.56 67.36 

IV 1.94 28.66 

Total 6.77  

Medina Rating 

(May 2005) 

I   

II   

III   

IV 0.02 0.30 

Total 0.02  

Hunts Point Rating 

(does not have critical 
areas regulations) 

I   

II   

III 0.27 3.99 

IV 0.81 11.96 

Total 1.08  

Clyde Hill Rating 

(does not have critical 
areas regulations) 

I 0  

II 0  

III 2.16 31.91 
IV 0  

Total 2.16  

Yarrow Point Rating 

(October 2006) 

I 0  

II 0  

III   

IV 0.01 0.15 

Total 0.10  
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Wetland Classification Class a,b,c 
Affected    

Wetland Area d 
(acres) 

Percent of 
Affected 

Wetland Area ** 

Kirkland Rating 

(July 2008) 

1 0.01 0.15 

2   

3   

4   

Total 0.01  

Bellevue Rating 

(March 2008) 

I 0  

II 0.42 6.20 

III 1.97 29.10 

IV 1.10 16.25 

Total 3.49  

Hydrogeomorphic  
Class 

Depressional closed 0.38 5.61 

Depressional outflow 1.13 16.69 

Lake fringe/depressional 0.01 0.15 

Slope 4.11 60.71 

Riverine 0.42 6.20 

Riverine/Slope 0.72 10.64 

Total 6.77  
a  Vegetation classes are based on Cowardin, et al. (1979). 1 
b  Ecology rating and HGM classification according to Hruby (2004).  2 
c  Local ratings based on City of Medina Code, Chapter 18.12, Article II; City of Hunts Point Code, Chapters 16.05.330 and 16.15; 3 

City of Clyde Hill Code, Chapter 18.04.300; City of Yarrow Point, Morningside Park and Wetherill Nature Preserve critical areas; 4 
City of Kirkland Zoning Code, Chapter 90 Drainage Basins; City of Bellevue Land Use Code, Critical Area Overlay District Part 5 
20.25H and Part 20.50. 6 

d Wetland impacts based on design as of 12/30/2009. 7 
8 
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Permanently filled areas total 6.77 acres, and will include approximately 0.01 acre of Category I 1 
wetland (forested); approximately 0.26 acre of Category II wetlands (0.25 acre emergent, 0.01 2 
acre forested); approximately 4.56 acres of Category III wetlands (0.30 acre forested, 0.09 acre 3 
scrub-shrub, and 4.17 acres emergent); and approximately 1.94 acres of Category IV wetlands 4 
(0.32 acre scrub-shrub and 1.62 acres emergent).  5 

The Medina to SR 202: Eastside Transit and HOV Project will completely fill 23 wetlands (FCS 6 
1, FCS-2, FCS 3A through 3E, CCN-2, CCN-2A, CCS 1, CCS 5, YBN 2, YBS-2A through 2C, 7 
YBS-3, YCN-1, YCN-2, YCN-3, YCN-3A and 3B, YCN-4 and YCN-4). The filling of most of 8 
these wetlands is a direct result of widening SR 520. Eleven of these wetlands are slope 9 
wetlands, six are depressional wetlands, four are riverine, and one wetland includes both riverine 10 
and slope hydrogeomorphic (HGM) classes. Most of these wetlands are small (19 are 0.25 acre 11 
or less) and were likely formed as a result of the original construction of SR 520. The remaining 12 
four wetlands that will be completely filled are between 0.48 acre and 2.06 acres in size.  13 

Nine wetlands (FCN-3, CCS-3, CCS-4, YBN-1, YBS-1, YCN-4A, YCS-1, YCS-2, and YCS-5) 14 
will have from 0.01 to 62 percent of their area filled (Table 1). Two of these wetlands are 15 
riverine systems, four are slope, one is riverine and slope, one is depressional outflow, and one 16 
includes lake fringe, riverine, and depressional outflow HGM classes. Of these nine partially-17 
filled wetlands, six are 0.45 acre or less in size, two are between 1.8 and 2.2 acres in size, and 18 
one is over 75 acres in size. 19 

Summarizing the permanent fill effects by HGM class, the Medina to SR 202: Eastside Transit 20 
and HOV Project will fill 4.11 acres of slope wetland, 0.42 acre of riverine wetland, 0.38 acre of 21 
depressional closed wetland, 1.13 acres of depressional outflow wetland, and 0.73 acre of 22 
wetland with two or more HGM classes (riverine and slope or lake fringe and depressional). 23 

In addition to the permanent fill effects, loss of a portion of the forested buffer of Wetland CCN-24 
1 may cause a loss of some function in the affected portion of CCN-1. The functions most likely 25 
to be affected are primarily habitat, since light, noise, and other disturbance may reach farther 26 
into Wetland CCN-1 than is currently the case. Water quality and hydrologic functions in 27 
Wetland CCN-1 are not expected to be affected by this loss of forested buffer, since the Medina 28 
to SR 202: Eastside Transit and HOV project will provide stormwater treatment. Since runoff 29 
from the existing SR 520 roadway is not treated, the project is expected to provide for an 30 
improvement over current conditions. Additional discussion of wetland buffer impacts is 31 
provided in Section 3.5. 32 
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3.4  Temporary Wetland Impacts 1 

Temporary impacts are direct impacts to wetlands that do not result in permanent filling of the 2 
wetlands. Typically, temporary impacts are restored following construction or over some period 3 
of time afterwards. These impacts can be further divided into long-term and short-term 4 
temporary impacts. 5 

Long-term temporary impacts are those temporary impacts where the effects of the impact can be 6 
restored over time, but not within a year or so (Ecology et al. 2006a). An example of long-term 7 
temporary impact would be clearing of trees in a wetland. Short-term temporary impacts are 8 
where functions can be restored relatively soon, generally within one year (Ecology et al. 2006a). 9 
An example of this would be clearing of emergent vegetation. 10 

Temporary impacts for the Medina to SR 202: Eastside Transit and HOV Project result from 11 
construction-related access; the temporary impacts will include temporary clearing (but not 12 
grading), and soil disturbance will be minimized. The total temporary impact will be 13 
approximately 0.25 acre. Short-term temporary impacts will total 0.14 acre, and will occur in 14 
portions of Wetlands YBS-1 and YCS-5 dominated by non-native emergent vegetation (reed 15 
canarygrass). As a result, these impacts will be classified as short-term temporary impacts. The 16 
remaining 0.11 acre of the temporary impact will occur in a forested portion of Wetlands YBN-1 17 
and YCN-4A, and will be classified as long-term permanent impacts. Temporary impacts are 18 
listed by wetland in Table 1 and shown in the Wetland Impact Plan Sheets (Figure 2). Detailed 19 
descriptions of the impacts to individual wetlands are provided in Appendix A. 20 

3.5  Wetland Buffer Impacts 21 

The primary purpose of buffers is to protect and maintain the wide variety of functions and 22 
values provided by wetlands (or other aquatic areas). Functions provided by wetland buffers 23 
include: sediment removal; phosphorous and nitrogen removal; toxic removal (bacteria, metals, 24 
pesticides); microclimate influence; habitat maintenance; screening adjacent disturbances (noise, 25 
light, etc.); and habitat connectivity. Factors that affect the performance of buffer functions 26 
include vegetation characteristics, slopes, soils, and buffer width and length (Sheldon et. al., 27 
2005). 28 

Many of the buffers in the Medina to SR 202: Eastside HOV and Transit Project study area 29 
consist of mowed grasses, which serve primarily to filter stormwater runoff and control erosion. 30 
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3.5.1.  Permanent 1 

Permanent impacts to buffers generally result from the actual loss of vegetated buffer areas. In 2 
the case of roadway construction, this loss may result from the construction of paved road 3 
surfaces, adjacent roadbed or prism, bridges, and associated facilities (such as stormwater 4 
treatment facilities and conveyances). 5 

As of the writing of this report, Medina to SR 202: Eastside Transit and HOV Project will 6 
permanently affect the buffers of five wetlands (Wetland CCN-1, YBN-1, YBS-1, YCS-2, and 7 
YCS-5), resulting from the total 1.14 acres of impact (Table 3). This total includes 0.14 acre of 8 
Category I wetland buffer, and 0.80 acre of Category III wetland buffer. An additional 0.014 acre 9 
of the buffer of YCS-2 (Category III) and 0.016 acre of the buffer of YBN-1 (Category I) will be 10 
converted to stream as part of the stream mitigation. Affected buffers are shown in Figure 2 and 11 
listed in Table 3. 12 

3.5.2.  Temporary  13 

Temporary buffer impacts occur where construction work will extend beyond the permanent 14 
footprint of the project. This includes temporary work areas and easements. Temporary buffer 15 
impacts will affect the same five wetland buffers as the permanent buffer impacts, and will total 16 
0.86 acre. This total includes 0.19 acre of Category I wetland buffer, and 0.67 acre of Category 17 
III wetland buffer. These temporary buffer impacts are listed in Table 3 (below). 18 

19 
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Table 3.  Wetland Buffer Size, Classification, and Area Impacted by the Proposed Project 1 

Wetland a Wetland Classification 
Buffer 
Width b 

(feet) 

Buffer Impact Area  
(acres) c 

 Ecology a 
Local 

Jurisdiction b 

(City) 
 Permanent Temporary 

Cozy Cove drainage 

CCN-1 III III               
Hunts Point,  80 0.02  

CCN-1 III III               
Yarrow Point 80 0.45 0.02 

Yarrow Bay 

YBN-1 I 1           
Kirkland 100 0.14 0.19 

YBS-1 III III          
Bellevue 60 0.30 0.18 

Yarrow Creek 

YCS-2 III II           
Bellevue 110 0.20 0.45 

YCS-5 III III          
Bellevue 60 0.03 0.02 

Total    1.14 0.86 
a  Hruby (2004). 2 
b  Local ratings and buffers based on City of Hunts Point Code, Chapter 18.04.300; City of Yarrow Point, Morningside Park and 3 

Wetherill Nature Preserve critical areas; City of Kirkland Zoning Code, Chapter 90 Drainage Basins; City of Bellevue Land Use 4 
Code, Critical Area Overlay District Part 20.25H and Part 20.50. 5 

c  Buffer impacts based on design as of 12/30/2009. 6 

3.6  Wetland Functions Impacted 7 

The functions and values of delineated wetlands within the project area were qualitatively 8 
evaluated using the Washington State Wetlands Rating System for Western Washington (Hruby 9 
2004). The method uses a field worksheet, which assesses a wetland based on the presence of 10 
certain environmental characteristics. In the Ecology rating method, wetland functions are 11 
divided into three subsets: water quality functions, hydrologic functions, and habitat functions. 12 

In order for a wetland to provide a particular function in this system, the wetland must have not 13 
only the capability to provide a function, but the opportunity to provide it. For example, a 14 
particular wetland may have the physical attributes to provide a particular function (e.g., dense 15 
emergent vegetation to filter sediments), but may not have the opportunity to provide it (no 16 
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sediment-laden waters are entering the wetland). Both the water quality and hydrologic function 1 
subsets assess the capacity and the opportunity to provide these functions. 2 

The potential and opportunity to provide three functions (water quality, hydrology, and habitat) 3 
were assessed for each wetland using the Ecology worksheet (Hruby 2004). The scores from the 4 
Ecology rating system were converted to a qualitative rating of “High,” Moderate,” or “Low” as 5 
outlined in the Focus Sheet - Using the Wetland Rating System in Compensatory Mitigation 6 
(Hruby 2008). For water quality and hydrologic opportunity, as well as special characteristics, 7 
the function is either present (“X”) or not present (“-”). Wetlands were considered to have 8 
special characteristics if they had education or scientific value or were unique or had some 9 
heritage value. Function scores for the wetlands are shown in Appendix A, and additional details 10 
can be found in the Medina to SR 202: Eastside Transit and HOV Project Environmental 11 
Assessment: Wetland Assessment Report. (WSDOT 2009a). 12 

Most wetlands in the project areas scored low to moderate for water quality, hydrologic, and 13 
habitat functions (Table 4). Exceptions include Wetland CC N-1, which scored high for habitat 14 
potential, YB N-1 (high for water quality potential and habitat potential), YB N-1A, (high for 15 
hydrologic function potential), YC N4a (high for hydrologic function potential), and Wetland 16 
YC S-2 (high for hydrologic function potential).  17 

The depressional wetlands in the project area have the potential to improve water quality because 18 
of their proximity to SR 520 and residential development, the presence of vegetation to trap 19 
pollutants, and closed nature of some of the wetlands. These depressional wetlands generally 20 
have a limited ability to reduce flooding and stream degradation due to their small size and 21 
location in the watershed, and were also rated low for habitat potential and opportunity due to the 22 
limited number of habitat features and low structural diversity.  23 

Riverine wetlands in the study area can provide storage for overbank flows in Yarrow Creek, and 24 
their vegetation can trap pollutants. As a result, these wetlands rate slightly higher than 25 
depressional wetlands for water quality and hydrologic functions. Riverine wetlands in the 26 
project area generally have a low to moderate habitat function. 27 

Since slope wetlands do not retain large amounts of water, these wetlands have limited potential 28 
to provide water quality function and hydrologic functions, and scores for these functions are 29 
correspondingly low. The generally low habitat diversity also limits habitat function, with the 30 
exception of Wetlands YBS-1 and YBS-3, which provide greater structural habitat.  31 
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Table 4.  Functions and Values of the Existing Wetlands.  1 
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Water Quality Functions 
                                      

Potential M L M M - L - - L M M M L L M L M H M M L M M L M M M M M M H M L L L L M M M M L 

Opportunity - - X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X 

Hydrologic Functions 
                                      

Potential  M - L L - - L - - M M M L - - M L M H M M L M L M L M M M M M H - - L M M H L M - 

Opportunity - - - - - - - - - - X X X - - - X X - - - - - - X - X X X X X X X X X X X X X X X 

Habitat Functions 
                                      

Potential  L L L L L L L L L M L L L L L - L H L L L L L L L L L L L L M M L L L M M M L L L 

Opportunity  M M L L L L L L L M L L M L L L M M M L L M M M M M M M M M M L L L L L M M L M L 

Special Characteristics 
                                      

Educational or 
Scientific Value X - - - - - - - - X - - - - - - - X - - - - - - - - - - - - - - - - - - - - - - - 

Uniqueness and 
Heritage - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

a  “L” means that the function is of lower quality. 2 
   “M” means that the function is of moderate quality. 3 
   “H” means the function is of higher quality.  4 
   “X” means the function is present. 5 
   “-“ means that the function is not present. 6 

7 
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Chapter 4.  Mitigation Strategy 1 

The mitigation strategy described in this chapter involves avoidance, minimization of wetland 2 
impacts, and compensatory mitigation for unavoidable wetland impacts.  3 

Federal Executive Order 11990 (42 F.R. 26961, May 1977) requires all federal agencies, as they 4 
carry out specific agency responsibilities, to consider wetland protection as an important part of 5 
their policies. This includes minimizing the destruction, loss, or degradation of wetlands, and 6 
preserving and enhancing the natural beneficial values of wetlands. 7 

Wetlands, streams, and other sensitive resources in the project vicinity are protected by Section 8 
404 of the Clean Water Act (CWA), which regulates placement of fill in Waters of the United 9 
States. The U.S. Army Corps of Engineers (USACE) is the responsible agency for implementing 10 
permits under Section 404 of the CWA. 11 

Wetland mitigation is regulated under Compensatory Mitigation for Losses of Aquatic 12 
Resources; Final Rule (33 Code of Federal Regulations [CFR] Parts 325 and 332, April 10, 13 
2008), hereafter referred to as the Federal Rule on Compensatory Mitigation. The Federal Rule 14 
on Compensatory Mitigation was developed by the USACE and the U.S. Environmental 15 
Protection Agency (USEPA), and improves and consolidates existing regulations and guidance, 16 
to establish equivalent standards for all types of mitigation under the CWA Section 404 17 
regulatory program. 18 

Activities that affect wetlands and streams may also require a water quality certification (CWA 19 
Section 401), a federal law that is implemented at the state level by the Washington State 20 
Department of Ecology (Ecology). Ecology reviews projects for compliance with state water 21 
quality standards and makes permitting and mitigation decisions based on the nature and extent 22 
of impacts, and the type and quality of wetlands/streams being affected. 23 

The U.S. Department of Transportation (USDOT) seeks to assure the protection, preservation, 24 
and enhancement of the nation’s wetlands to the fullest extent practicable during the planning, 25 
construction, and operation of transportation facilities and projects (USDOT Order 5660.1A; 26 
Executive Order 11990, 1978). WSDOT projects that receive federal funding are subject to this 27 
order, including the SR 520 Bridge Replacement and HOV Program. Project-level design, 28 
environmental review, and permitting for the project include avoidance, minimization, 29 
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restoration, and compensation of wetland loss in accordance with the Clean Water Act Section 1 
404(b)(1) guidelines shown in 40 CFR part 230. 2 

Washington State Executive Order 89-10 mandates that actions and activities of state agencies 3 
achieve a goal of “no net loss” of wetlands. In recognition of the Wetland Executive Order, 4 
WSDOT has adopted a “no net loss” agency policy. The SR 520 Bridge Replacement and HOV 5 
Program and the Medina to SR 202: Eastside Transit and HOV Project will be consistent with 6 
that policy. 7 

Washington State Executive Order 90-04 requires all state agencies to rigorously enforce their 8 
existing authorities to assure wetlands protection and to promote and support mitigation in the 9 
order of decreasing preference from avoidance to compensatory mitigation.  10 

Wetland mitigation guidance jointly prepared by the USACE and the Ecology as found in 11 
Wetland Mitigation in Washington State, Part 1: Agency Policies and Guidance (Ecology et al., 12 
2006a) and Wetland Mitigation in Washington State, Part 2: Developing Mitigation Plans 13 
(Ecology et al., 2006b). These documents provide information on impact assessment, wetland 14 
mitigation ratios, buffer mitigation ratios, and wetland buffer requirements. 15 

Ecology Shorelands and Environmental Assistance Focus Sheet, Using the Wetland Rating 16 
System in Compensatory Mitigation (Hruby 2008) outlines the constraints in using the 17 
Washington State Wetlands Rating System when estimating changes in wetland function for 18 
wetland mitigation. 19 

The mitigation proposed for the Medina to SR 202: Eastside Transit and HOV Project has been 20 
designed to meet the requirements of the Federal Rule on Compensatory Mitigation and to be 21 
consistent with federal and state “no net loss” policies. The project has also been designed to 22 
meet the mitigation sequencing, compensation, reporting and monitoring requirements typically 23 
used in WSDOT projects. 24 

4.1  Avoidance and Minimization of Wetland Impacts 25 

WSDOT has avoided and minimized impacts to wetlands and wetland buffers to the greatest 26 
extent practicable. Total avoidance was not possible due to the location of the project along the 27 
existing road rights of way and the constraints associated with safety and design guidelines. 28 
Impacts were minimized primarily through site-specific design techniques including steeper side 29 
slopes, installing guardrail, and infiltrating stormwater along fill slopes rather than excavating 30 
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wetland areas for stormwater treatment. Compensatory mitigation will replace wetland area and 1 
functions lost as a result of the remaining unavoidable impacts. 2 

During the design phase, WSDOT considered and implemented refinements to the design where 3 
feasible to avoid impacts to existing wetlands, streams and buffers. Specific Impact Avoidance 4 
Measures used to avoid impacts include the following: 5 

• Multiple design revisions were made in the area between Bellevue Way and 108th 6 
Avenue NE to reduce impact to wetland streams and buffers. The roadway alignment was 7 
shifted to the north, the space between eastbound and westbound lanes was compressed, 8 
and a wall was designed along the south side of the roadway. These changes limit the 9 
width of the roadway, resulting in a reduction in impacts to wetlands, streams, and 10 
buffers. 11 

• Noise walls were sited to avoid wetlands and streams. The noise walls are to be located 12 
close to the road between the culvert end and the edge of pavement at all culvert 13 
locations. At other locations along the corridor, the noise walls were designed to be 14 
placed further up the hillside and out of wetlands.  15 

• Miscellaneous roadway structures, such as pullouts for maintenance and location of sign 16 
footings, were located in upland areas to avoid wetlands and streams.  17 

• A fiber optic cable runs along the eastern section of the project, from approximately 18 
Bellevue Way to I-405. The cable is in need of replacement and is currently located 19 
outside of the pavement edge and runs through existing wetlands. The new fiber optic 20 
cable alignment will be routed under the roadway shoulder to avoid wetland impacts.  21 

Specific impact minimization measures to reduce wetland, stream and buffer impacts were 22 
accomplished through specific design modifications such as the following: 23 

• The off-ramp from eastbound SR 520 to Bellevue Way NE will be removed and no 24 
replacement will be built. This removal reduces the amount of wetland and buffer 25 
impacts resulting from the project, eliminating the need for four culverts and allowing 26 
these areas to be converted to open channel.  27 

• Retaining walls were used in several locations to reduce the width of the roadway; 28 
specifically: 29 

• Northup Way and 33rd Place (reduced impacts to Yarrow Creek). 30 

• WSDOT Maintenance Facility at 108th Avenue NE (reduced impacts to South Fork 31 
Yarrow Creek and Wetland YCN-4A). 32 
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• South side of SR 520, from Bellevue Way and 108th Avenue NE (reduced impacts to 1 
Yarrow Creek and Wetlands CS-1 and YCS-2, potential for wider floodplain). 2 

• Several culvert lengths were shortened and several culvert alignments were adjusted 3 
resulting in a reduced impact to stream channels.  4 

• Direct impacts to streams were minimized by constructing stormwater outfalls outside of 5 
the ordinary high water mark (OHWM) of the stream channels. 6 

• Clearing limits will be delineated with orange barrier fencing prior to commencing 7 
clearing activities wherever clearing is proposed in or adjacent to a stream/wetland or its 8 
buffer.  9 

Overall, the avoidance and minimization efforts have resulted in reduction of 1.42 acres in 10 
permanent impacts to wetlands. Table 5 identifies the specific avoidance and minimization 11 
efforts for the Medina to SR 202: Eastside Transit and HOV Project. The table is organized by 12 
watershed; measures used to minimize impacts for each wetland are identified in the table, as 13 
well as the area and nature of the impacts avoided. 14 

15 
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Table 5.  Wetland Impacts Avoided, Minimized for the Medina to SR 202: Eastside Transit 1 
and HOV Project 2 

Wetland  

Wetland Classification 
Avoidance/ 

Minimization 
Measures 

Permanent Wetland 
Impact Reduced 

(acres) Ecology a  
Local 

Jurisdiction b  

(City) 

Cozy Cove 

CCN-1 III 

III               
Hunts Point, 
Yarrow Point 

Limiting footprint to 
existing develop areas 
avoids impacts to this 

wetland 

 

Yarrow Bay 

YBN-1 I 1           
Kirkland 

Replacement culvert 
reduces culvert length 
and avoids permanent 
impacts to this wetland 

 

YBN-1A III 3           
Kirkland 

Limiting footprint to 
existing develop areas 
avoids impacts to this 

wetland 

 

YBN-1B III 3           
Kirkland 

Design avoids impacts 
to this wetland  

YBS-1 III III       
Bellevue Use of retaining wall 0.20 

Yarrow Creek 

YCN-2 III III       
Bellevue 

Reduced size of 
stormwater facility 0.09 

YCN-3A III III       
Bellevue 

Reconfigured/refined 
design for off-ramp 0.20 

YCN-4A II II           
Bellevue 

Design avoids impacts 
to this wetland 0.03 

YCS-1 II II          
Bellevue 

Use of retaining wall and 
revised stormwater pond 

design 
0.33 

YCS-2 II II          
Bellevue Use of retaining wall 0.14 

YCS-4 IV IV          
Bellevue Refined design footprint 0.30 

YCS-5 III III       
Bellevue 

Reconfigured/reduced 
footprint of on-ramp 0.14 

Total    1.42 

Note: Wetland impacts based on design as of 12/30/2009. 3 
a  Ecology rating and HGM classification according to Hruby (2004).  4 
b  Local ratings based on City of Bellevue Land Use Code, Critical Area Overlay District Part 20.25H and Part 20.50. 5 

6 
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4.2  Compensatory Mitigation 1 

4.2.1.  Landscape Approach to Mitigation 2 

The Mitigation Team (described in Chapter 1) identified wetland mitigation candidate sites using 3 
a hierarchical selection process based on the watersheds in the project areas. The process is 4 
intended to provide a list of sites that have potential to provide not only mitigation appropriate to 5 
the level of project impacts, but also have potential to provide benefits that extend beyond the 6 
site boundaries. Examples of these benefits include addressing limiting factors at the watershed 7 
level and providing critical linkages in habitat corridors.  8 

The following bullets describe key steps in the mitigation site selection process (a more detailed 9 
description is provided in Appendix G). 10 

• The eastside study area includes the area from Juanita Creek Basin on the north to 11 
Interstate 90 (I-90) on the south, and Lake Sammamish drainage on the east, and includes 12 
portions of the cities of Bellevue, Kirkland, and Redmond. 13 

• A review of documents, aerial photography, and public geographic information system 14 
(GIS) layers for WRIA 8 was conducted for the eastside study area. Sites were also added 15 
based on input from regulatory agencies, team members, and the City of Bellevue. 16 

• In order to select the most appropriate potential wetland mitigation sites, The Mitigation 17 
Team identified nine broad parameters that would define the best sites for the master list 18 
of potential sites. These nine parameters are divided into two categories: opportunity 19 
parameters and risk parameters. ‘The “opportunity set” includes: size, mitigation type, 20 
special characteristics (e.g., sites with high restoration potential, palustrine and riverine 21 
habitats), location, and cost. The “risk set” includes: availability, hydrology, hazardous 22 
waste, and cultural resources.  23 

• The parameters were applied in a series of steps referred to as screening and paring.  24 

• Site screening was performed in two steps. The initial screening focused more on risk 25 
factors to eliminate high-risk sites quickly. The second screening focused on 26 
opportunities. 27 

• Paring was performed in five steps. Pares 1-3 were aimed at removing high-risk sites and 28 
sorting the primary list to identify the best sites for further analysis. Pare 4 was based on 29 
property owners’ willingness to sell. Pare 5 consisted of a detailed on-site analysis of the 30 
top five sites based on both opportunities and risks. The results of Pare 5 were presented 31 
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to the Mitigation Technical Working Group for consultation and selection of the top sites 1 
for the purchase process.  2 

• Generally, the sorting identified the sites with the greatest mitigation potential. The 3 
remaining sites were moved to a backup list. In this process, candidate sites that are 4 
sorted to the backup list can be moved back to the primary list (or vice versa) as the 5 
project design and permit process evolve and as the criteria for mitigation change. 6 

• Final site selection was based on the amount of mitigation available at the sites, 7 
suitability of the mitigation, and incorporated input from the Multi-Agency Permitting 8 
(MAP) Team, and local jurisdictions. 9 

4.2.2.  Proposed Wetland Mitigation 10 

Mitigation for Permanent Impacts 11 

The proposed project will adversely impact a total of 7.35 acres of palustrine and riverine 12 
wetland area (6.77 acres of permanent, 0.25 acre of temporary). Most of the affected wetlands in 13 
the project area are Category III and IV, with smaller impacts to Category II and Category I 14 
wetlands. These impacts will reduce or eliminate water quality, hydrologic, and habitat functions 15 
in the affected wetlands and watersheds. 16 

To meet the requirements of federal, state, and local regulations and policies, WSDOT proposes 17 
wetland restoration/creation and rehabilitation at two mitigation sites. On-site, the project will 18 
restore/create 0.52 acre of forested wetland and rehabilitate 0.63 acre of disturbed riparian 19 
wetlands at the Yarrow Creek Mitigation Site. An additional 0.82 acre of wetland 20 
restoration/creation and 0.57 acre of wetland rehabilitation (1.39 acres total) will be performed 21 
within regulatory buffers. 22 

Off-site, the project will rehabilitate 28.98 acres of Category II Riverine/Depressional flow-23 
through wetland and enhance 1.52 acres riparian upland at the Keller Mitigation Site. The 24 
proposed rehabilitation is expected to provide or exceed the same type and level of wetland 25 
functions as those impacted by the project. 26 

In addition to the wetland impacts, the project will affect 2.0 acres of the buffers of seven 27 
wetlands (1.14 acres of permanent impact, 0.86 acre of temporary impact). Mitigation for 28 
impacts to buffers resulting from the project will take the form of buffers appropriate to protect 29 
the expected wetland functions at the Keller Mitigation Site. Appropriate buffer widths for the 30 
site are discussed below 31 
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Mitigation Ratios 1 

The guidance in Wetland Mitigation in Washington State Part 1: Agency Policies and Guidance 2 
(Ecology 2006a) provides typical compensatory mitigation ratios for wetlands. Table 6 provides 3 
a summary of the mitigation needs for the Medina to SR 202: Eastside Transit and HOV Project 4 
and based on these standard mitigation ratios for rehabilitation. 5 

Table 6.  Mitigation Needs for Permanent Impacts from the Medina 6 
to SR 202: Eastside Transit and HOV Project 7 

Direct 
Wetland Impacts a Wetland Area* 

Ecology 
Wetland 
Category 

Area 
(acres) 

Mitigation 
Ratio 

(Rehabilitation) 

Area             
(in acres) 

Category IV 1.94 3:1 5.82 

Category III 4.56 4:1 18.24 

Category II 0.26 6:1 1.56 

Category I 0.01 12:1 0.12 

Total 6.77  25.74 
a  Wetland impact areas are based on the design as of 12/30/2009.  8 
* Ecology (2006a). 9 

 10 

Mitigation for Temporary Impacts 11 

Construction-related activities for the Medina to SR 202: Eastside Transit and HOV Project will 12 
temporarily impact 0.25 acre of wetland. Long-term temporary impacts totaling 0.11 acre will 13 
occur in forested portions of Wetland YBN-1 (0.10 acre) and YCN-4A (0.01 acre). Short-term 14 
temporary impacts totaling 0.14 acre will occur in Wetlands YBS-1 (0.07 acre) and YCS-5 (0.07 15 
acre). 16 

Construction activities will include clearing of vegetation to allow access. Temporary impact 17 
areas will not be graded, and soil disturbance in the access areas will be minimized. Following 18 
construction, the temporarily impacted areas will be revegetated with appropriate native species. 19 
The revegetation will include woody vegetation in areas where woody vegetation is being 20 
cleared, and appropriate emergent vegetation in the existing emergent wetland areas. Temporary 21 
impact areas will be monitored to determine that the desired vegetation type has been re-22 
established. 23 
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Short-term Temporary Impacts 1 

Emergent wetlands subject to short term temporary impacts (Wetlands YBS-1 and YCS-5) will 2 
be revegetated with appropriate native emergent grass species and monitored to determine that 3 
the desired vegetation type has been re-established.  4 

Long-term Temporary Impacts 5 

Long-term temporary impacts to wetlands require compensation, but at lower ratios than for 6 
permanent impacts (Ecology 2006a). The guidance recommends one quarter of the typical ratios 7 
for permanent impacts. Table 7 summarizes the compensatory mitigation needs for temporary 8 
long-term impacts resulting from the project. 9 

Table 7.  Mitigation Needs for Long – Term Temporary Impacts from the  10 
Medina to SR 202: Eastside Transit and HOV Project. 11 

Ecology 
Wetland 
Category 

Area 
(acres)a 

Permanent 
Impact Ratio 
(see Table 6) 

Temporary 
Impacts 

mitigated at ¼ of 
permanent 

impact ratios 

Proposed 
Rehabilitation 
Area (acres) 

Category II 0.01 6:1 1.5:1 0.015 

Category I 0.1 12:1 3:1 0.30 

Total 0.11   0.315 
a  Wetland impact areas are based on the design as of 12/30/2009.  12 
* Ecology (2006). 13 

 14 

Compensatory mitigation at the approved ratios will be provided as part of the overall 15 
compensatory mitigation. In addition to the compensatory mitigation described in Table 7, the 16 
following on-site measures will also be satisfied: 17 

• No grading is expected to take place, and hydric soils will not be moves or stockpiled. 18 
Soil disturbance will be minimized.  19 

• Surface and groundwater patterns are expected to be unaffected by these impacts. 20 

• Disturbed wetland and buffer areas will be revegetated with native woody wetland 21 
species. 22 
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• Disturbed wetland and buffer areas will be monitored and maintained for a period of 10 1 
years. 2 

• No hydroseeding is expected in these areas. If hydroseeding is determined to be 3 
necessary or desirable, the seed mix will be provided in the final design. 4 

Temporary buffer impacts will be addressed on-site through revegetation with appropriate native 5 
vegetation and monitoring (3 and 4 above). 6 

Total Mitigation Needs 7 

Table 8 summarizes the overall mitigation needs for the Medina to SR 202: Eastside Transit and 8 
HOV Project, as estimated in Tables 6 and 7 using the standard rehabilitation ratios. Potential 9 
mitigation available for the project is also shown.  10 

Table 8.  Overall Mitigation Needs for the Medina to SR 202: Eastside Transit and HOV 11 
Project and Potential Mitigation. 12 

 Overall 
Mitigation 

Need 

Restoration 
/Creation* 
available       
on-site 

Rehabilitation 
onsite 

Rehabilitation  
off-site 

Buffer mitigation   
off-site 

  0.52 0.63 25.48 0.15 

Total  26.05 26.78* 

*.  Wetland restoration/creation is typically provides mitigation at ½ of the ratios for rehabilitation. 13 

 14 

Based on the current level of design, the total wetland mitigation need for the project (including 15 
both permanent and long-term temporary impacts) is 26.05 acres. The proposed compensatory 16 
mitigation provides 26.78 acres of compensatory mitigation for the project. This includes 0.52 17 
acre of wetland creation on-site, which would provide for mitigation at a ½ of the ratio used for 18 
rehabilitation. Compensatory mitigation in excess of actual project needs will be reserved as a 19 
contingency measure, and may be considered by the team and agencies as mitigation for 20 
unanticipated impacts that may occur during Medina to SR 202: Eastside Transit and HOV 21 
Project. 22 

Buffer Mitigation 23 

While buffer impacts will not be mitigated for directly, the proposed wetland mitigation will 24 
provide appropriate buffers for protecting the functions at the mitigation sites. 25 
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Buffers at the Yarrow Creek Mitigation Site have been established as 100 feet along SR 520 and 1 
50 feet from the turn around, which receives limited use. The onsite buffers include 0.82 acre of 2 
wetland creation, 0.57 acre of wetland rehabilitation, and 0.63 acre of upland buffer that will be 3 
enhanced with riparian upland forest. 4 

The buffer width proposed for the Keller site will be 110 feet, as recommended for moderate 5 
intensity land use (Ecology 2006a). Buffers at this width will provide 3.56 acres of regulatory 6 
buffer, all of which will be within the wetland rehabilitation area. An additional 1.52 acres of 7 
existing riparian upland along Bear Creek will be enhanced.  8 

The total buffer area to be provided at the two mitigation sites is 4.95 acres. 9 

Introduction to the proposed mitigation 10 

The proposed compensatory mitigation will consist of two components: mitigation on-site along 11 
Yarrow Creek, and off-site mitigation at the Keller Mitigation Site. The two sites are shown in 12 
Figure 3, and described in the following chapters.  13 

 14 

15 
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Chapter 5.  Keller Compensatory Mitigation 1 

Site  2 

This chapter describes the key elements of the proposed off-site compensatory mitigation site. 3 

5.1  Site Location 4 

The Keller Mitigation Site is located northeast of the intersection of Avondale Road and Union 5 
Hill Road in Redmond, Washington. The site is within portions of six parcels (0125059051, 6 
0125059131, 0125059021, 0625069151, 0625069013, and 0625069035) in Section 1, 7 
Township 25 North, Range 5 East and Section 6, Township 25 North, Range 6 East. These 8 
parcels total approximately 117 acres, and comprise the proposed location of The Lake 9 
Washington/Sammamish Watershed Wetland Mitigation Bank.  10 

The proposed Keller Mitigation Site occupies portions of two parcels (0625069013, and 11 
0625069035) along the east end of the larger site. It is approximately 31.6 acres in size, and is 12 
bounded by Bear Creek on the east and Evans Creek on the south (Figure 3). The Keller 13 
Mitigation Site would be removed from The Lake Washington/Sammamish Watershed Wetland 14 
Mitigation Bank, while the areas to the west of Bear Creek would remain part of the bank. The 15 
Keller Mitigation Site will be designed consistent with the bank’s overall design goals.  16 

5.2  Landscape Perspective 17 

5.2.1.  Landscape Position 18 

The Keller Mitigation Site is located within the Bear Creek Basin of Washington Resource 19 
Inventory Area (WRIA) 8, the Lake Washington- Cedar/Sammamish Watershed. The site is 20 
within a flat, broad floodplain bounded on the east by Bear Creek (a tributary to the Sammamish 21 
River), and on the south by Evans Creek at its confluence with Bear Creek. Stream channels and 22 
floodplains on the site have been largely channelized as a result of historic agricultural uses and 23 
ongoing and site maintenance activities. 24 

5.2.2.  Ecological Connectivity 25 

The Keller Mitigation Site is located at the confluence of Evans Creek and Bear Creek. Forested 26 
and emergent wetlands are found along Evans Creek, on the parcels immediately adjoining the 27 
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eastern boundary of the Keller Mitigation Site. There is also a connection to forested uplands in 1 
Jonathan Hartman Park; however, the connection to this habitat is interrupted by Avondale Road, 2 
so the benefit is mostly hydrologic support to Bear Creek. The historic stream and wetland 3 
network has been disrupted by placement of ditches, drain tiles, and the clearing of vegetation. 4 

The Keller Mitigation Site has been identified as an important potential mitigation site within the 5 
Bear Creek Basin (King County et al, 2005) and has also been identified as a priority site for 6 
preservation of natural view corridors in the City of Redmond Comprehensive Plan (City of 7 
Redmond 2005). Other open space areas and mitigation projects already constructed in the Bear 8 
Creek Basin include: 9 

• The Bear Creek Rehabilitation Project mitigation, located near the confluence of Bear 10 
Creek and the Sammamish River in Redmond.  11 

• Evans Creek Natural Area approximately four miles east of the City of Redmond in 12 
unincorporated King County (King County Department of Natural Resources and Parks 13 
[KCDNRP]). 14 

• Kathryn C. Lewis Natural Area, located approximately four miles east of the City of 15 
Redmond in unincorporated King County (KCDNRP). 16 

• Bear and Evans Creek Greenway/Perrigo Community Park. 17 

• Arthur Johnson Park. 18 

• Farrel McWhirter Park. 19 

• Juel Community Park. 20 

• Redmond Watershed Preserve. 21 

• Marymoor Park/Lake Sammamish. 22 

The Keller Mitigation Site also provides an important open space linkage between the stream 23 
habitats in Bear and Evans Creeks, and the Bear and Evans Creek Greenway/Perrigo Community 24 
Park. Improving habitat at the Keller Mitigation Site will not only maintain the connection 25 
between these resources, but will provide greater cover for wildlife using this connection and 26 
improve foraging opportunities in the area. 27 

5.2.3.  Historic and Current Land Use 28 

During the early part of the 20th century, the hillside west of Avondale Road was logged, and 29 
logs were floated from the Keller Mitigation Site downstream to the Sammamish River by way 30 
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of a constructed canal. The canal was filled in near Bear Creek, and the remnant remains as one 1 
of the farm field ditches. Following the logging of the area, the Keller Mitigation Site was used 2 
for dairying. Bank erosion was severe due to continual stream crossings by dairy cattle and also 3 
from unrestricted access to the streams for watering. Drainage ditches on the property were 4 
constructed in the early part of the last century, and have been maintained periodically to the 5 
present time. Sub-surface drainage was also installed during the early days of the dairy operation, 6 
and many of these drain tiles are currently functional. Dairy operations were suspended in the 7 
1980s. 8 

Currently, the fields west and north of Bear Creek are being farmed for cut flowers, pumpkins, 9 
corn, and other vegetables. The fields east of Bear Creek and north of Evans Creek have been 10 
farmed for hay in recent years. Periodic mowing has resulted in a dominance of herbaceous 11 
species on the site (Habitat Banc NW, 2008). Surrounding land uses include residential 12 
properties to the north and west, commercial/office to the southwest, industrial uses to the 13 
southeast, and vacant land to the east. The property has recently been rezoned (November 18, 14 
2008, Ord. 2426) by the City of Redmond to Bear Creek Design District Zone Performance Area 15 
2 (wetland mitigation banking). 16 

5.3  Rationale for Site Selection 17 

As described in Section 4.2.2 and Appendix G, the Keller Mitigation Site was identified in a 18 
multi-stage, hierarchical selection process. This site was selected due to its large size, 19 
availability, and potential for wetland and stream rehabilitation. 20 

The functional value of the site also played a significant role in its selection. Factors that 21 
substantiate the functional value that the rehabilitation at the Keller Mitigation Site would 22 
provide include:  23 

• Past agricultural activities at the Keller Mitigation Site have removed the native 24 
vegetation and installed drain tiles and ditches to more effectively remove water from the 25 
site. Removing the drainage ditches and drain tiles has a high likelihood of restoring 26 
natural hydrologic processes. 27 

• The Keller Mitigation Site is in a relatively unique position in the landscape. It sits at the 28 
confluence of two streams in a disturbed basin along the urban fringe. As a result, the site 29 
provides rare potential for mitigation that can benefit both the wetlands on-site and the 30 
associated streams. 31 
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• Several potential mitigation activities were identified for the Keller Mitigation Site in The 1 
Final Lake Washington and Cedar/Sammamish Watershed (WRIA 8) Chinook Salmon 2 
Conservation Plan (King County et al. 2005). Aspects of several of these projects are 3 
accomplished in the proposed mitigation (see Section 5.6.2). 4 

• Wetland mitigation is consistent with the City of Redmond’s Comprehensive Plan 5 
designation and current zoning for the site. 6 

5.4  Mitigation Site Existing Conditions 7 

The following sections provide a summary of the existing conditions at the Keller Mitigation 8 
Site. 9 

5.4.1.  Uplands 10 

Uplands on the site are limited. They occur primarily on a narrow band (~50 to 100 feet wide) 11 
along the east bank of Bear Creek. Soils maps show the entire area as hydric soils (Hydric soils 12 
list for Washington State, Natural Resources Conservation Service [NRCS] 2009, 13 
http://soils.usda.gov/use/hydric/lists/state.html

5.4.2.  Wetlands 16 

). Vegetation in these upland areas consists of 14 
disturbance tolerant grasses and forbs typical of pastures. 15 

The following section provides a summary of wetland conditions at the Keller Mitigation Site is 17 
shown in Table 9. Detailed information regarding wetland vegetation, site hydrology, soils, 18 
functions and buffer conditions will be provided in the Draft Wetland Assessment Report Medina 19 
to SR 202: Eastside Transit and HOV Project Keller Wetland Mitigation Site (WSDOT 2010c). 20 

Wetlands were field-delineated in the summer of 2009. The majority of the site was determined 21 
to be wetland based on the presence of hydric soils, vegetation adapted to saturated soil 22 
conditions, and indicators of wetland hydrology. The site is currently fallow and dominated 23 
largely by agricultural and invasive grasses indicative of its past use for agriculture. 24 

Wetland functions at the Keller Mitigation Site were evaluated using the Washington State 25 
wetland rating system for Western Washington – Revised (Hruby 2004) and the Wetland 26 
Functions Characterization Tool for Linear Projects (BPJ) (WSDOT, 2000). Details of this 27 
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evaluation are provided in the Draft Wetland Assessment Report (WSDOT 2010c). Additional 1 
discussion of wetland function is provided in Section 5.6.  2 

5.4.3.  Wildlife Habitat and Use 3 

While the wetland complex has multiple vegetation types and hydrologic regimes that provide 4 
habitat diversity, the habitat on the Keller Mitigation Site is far more limited due to its past 5 
agricultural use. Hydrologic regimes are limited to the seasonally/occasionally inundated areas 6 
along Evans Creek and a seasonally saturated zone. Vegetation structure is low (largely emergent 7 
habitat with a few patches of shrubs and individual trees along Bear and Evans Creek). Most 8 
areas of the site are dominated by non-native agricultural grasses and/or invasive grass species. 9 

Due to the limited habitat structure, the species that can be expected on the site are likely to be 10 
dominated by disturbance-tolerant species adapted to urbanized areas and the surrounding 11 
environs, as well as various avian species. Bear and Evans Creeks and the agricultural ditches on 12 
the site provide habitat for fish, including salmonids in some cases. Detailed information on 13 
habitat type and potential usage is provided in the Draft Wetland Assessment Report Medina to 14 
SR 202: Eastside Transit and HOV Project Keller Wetland Mitigation Site (WSDOT 2010c). 15 

5.5  Mitigation Site Design 16 

Mitigation at the Keller Mitigation Site will consist of activities to rehabilitate approximately 17 
30.56 acres of farmed wetland and upland associated with Bear and Evans creeks. Of the total 18 
acreage, 25.48 acres will be proposed as wetland mitigation area, and 3.56 acres will provide a 19 
protective buffer. An additional 1.52 acres of disturbed riparian upland  will be enhanced. 20 
Specific on-site activities will include construction of a new side channel; blocking existing 21 
ditches; removing/breaking drain tile lines; reconnecting Evans Creek with the associated 22 
floodplain; controlling invasive species; establishing native shrub communities; providing 23 
additional shading for the new side channel and existing stream channels; and creating greater 24 
habitat structure and diversity. Figure 4 illustrates the proposed mitigation for the Keller 25 
Mitigation Site. 26 

27 
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Table 9.  Site 31: Keller Mitigation Site Wetland Summary  1 

Location Keller Mitigation Site 

 
Site 31, facing southeast from Avondale Road 

Local Jurisdiction City of Redmond 

WRIA WRIA 8 

Wetland size  ~90 acres 

Ecology Rating               
(Hruby 2004) II  

City of Redmond Rating II 

City of Redmond Buffer 
Width 100 feet 

Wetland Size Undetermined 

Cowardin Classification Palustrine Emergent 

HGM Classification Riverine 

Wetland Rating System Pts. 

Water Quality Score 

Hydrologic Score 

Habitat Score 

Total Score  

16 

32 

21 

69 

Dominant Vegetation Vegetation is dominated by agricultural species and pasture grasses. 

Soils 
Soils are mapped as Puget Silty clay loam (hydric) throughout most of the 
site and Sultan silt loam (non-hydric, but with hydric inclusions) along Bear 
Creek. 

Hydrology Adjacent to Bear and Evans Creeks. Water regimes have been modified 
as part of past agricultural activities (ditching and drain tiling). 

Rationale for Local 
Rating 

Water quality functions are limited by past agricultural uses and effective 
draining of the site, which reduces depressions that can trap water. The 
past agricultural uses have also limited vegetation structure and 
complexity, reducing habitat quality. 

Functions of Entire 
Wetland 

Although dense herbaceous vegetation is present, the wetland provides 
low water quality function due to the limited number of depressions that 
can trap water and retain it. Hydrologic function scored high due to the 
width of the wetland relative to Evans Creek and the presence of dense 
vegetation. Limited vegetation structure and interspersion, low species 
diversity, and relatively disturbed buffers result in a moderate habitat 
score. Note that some habitat features are present in the forested portion 
of the wetland (offsite), but on-site habitat function is extremely low due to 
the emergent character of the site and the dominance of invasive species. 

Buffer Condition Mixture of agricultural uses, maintained road edges, and fallow areas. 

 2 
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5.5.1.  Site Hydrology 1 

Wetland hydrology at the Keller Mitigation Site is influenced by overflows from Evans Creek. 2 
Elevated groundwater levels to the north and east may also be a significant component to site 3 
hydrology. Currently, surface water drains through the site and into Evans Creek via agricultural 4 
ditches and drain tiles.  5 

Disruption of the agricultural ditches and drain tiles will establish hydrologic conditions at the 6 
site at or near the surface of the rehabilitated wetland for sufficient duration to meet the USACE 7 
requirements for jurisdictional wetlands. Specifically, rehabilitated wetland areas must have 8 
surface saturation for 30 consecutive days during the growing season for three or more years out 9 
of five years throughout the monitoring period. Alternative methods of determining suitable 10 
levels of saturation (such as matching conditions in reference wetlands) may be used in years of 11 
non-typical precipitation. A formal wetland delineation will also be conducted at Year 10 to 12 
determine the extents of on-site wetlands. 13 

A field visit in March 2009 found water levels varying across the site. The easternmost areas 14 
associated with Evans Creek and Ditch 6 were inundated with up to 1 foot of water. According to 15 
the consultants for the landowner, these areas have been ponded into the summer months in some 16 
recent years. The north-central portion of the site had no surface water and ditch bottoms 17 
appeared dry, indicating that the ditches and drain tiles in this area may be functional. The areas 18 
immediately to the east of Bear Creek were also dry during the March 2009 field visit, likely due 19 
to their slightly higher elevation. All areas of the site were dry during the period of June 2009 20 
through October 22, 2009. 21 

Stream Flow 22 

Stream flow for Evans Creek was estimated using flow data collected from the Union Hill Road 23 
Stream Gauge (Appendix D). Data was collected by the U.S. Geological Survey (USGS) from 24 
1955 to 1977, and by King County from 1988 through the present. Peak recurrence interval flow 25 
rates were calculated using a Log Pearson III Distribution. Table 10 lists these flows. 26 

27 
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Table 10.  Stream Flow Data Summary for Evans Creek 1 

Recurrence Interval 
Peak Flow 

(in cubic feet per second) 

2 Year 122 

5 Year 171 

10 Year 203 

25 Year 243 

50 Year 273 

100 Year 302 

200 Year 331 
 2 

The proposed bank full channel within the Keller property is designed to convey between the 2-3 
year and 5-year recurrence interval flow, similar to the existing Evans Creek bank full channel 4 
capacity. Existing channel cross sections and bottom elevations at start and end are the same as 5 
those in the existing Evans Creek channel. 6 

Additional gauge data has been collected at the confluence of Evans and Bear Creek by the 7 
Northeast Sammamish Sewer and Water District. At this time, the data collected is too limited to 8 
use for design purposes, but in the future as additional data is available, it can be used to refine 9 
the design. 10 

Groundwater 11 

WSDOT has installed 20 groundwater wells to evaluate hydrology on the Keller Mitigation Site. 12 
Data from that groundwater monitoring and other information related to hydrology will be used 13 
to evaluate hydrology for final site design (PS&E).  14 

15 
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5.5.2.  Invasive Species Control Strategy 1 

Reed canarygrass is also the dominant invasive species present at the Keller Mitigation Site. The 2 
presence of this species likely reflects the past agricultural activities at the site, nutrient levels in 3 
the ground and in the waters of Bear Creek and Evans Creek, sedimentation levels, runoff 4 
character, seed bank, and existing rhizome bank. Due to the presence of seed sources both 5 
upstream of the site on Bear and Evans Creeks and throughout the region, reed canarygrass is 6 
expected to persist at the Keller Mitigation Site indefinitely. The performance criteria measures 7 
for invasive vegetation presented in Chapter 7 take this factor into account. 8 

The strategy for control of reed canarygrass at the Keller Mitigation Site will include both short-9 
term and long-term measures to control invasive species. The proposed short-term measures are 10 
mowing and herbicide application to suppress the existing reed canarygrass population prior to 11 
planting. Smothering invasive species with mulch around the plantings or spread as a sheet over 12 
portions of the site would provide additional short-term control after planting. The proposed 13 
long-term control measure is shading with densely planted native trees and shrubs,  14 

Short-Term Reed Canarygrass Control Measures 15 

These activities will take place in the dry season. Prior to the initial planting, short term control 16 
measures will take place throughout the site. These measures will also be used at selected 17 
locations as the site matures. 18 

• Mowing will be used to stress the reed canarygrass and to prepare the vegetation for 19 
herbicide application. Mowing will commence at the beginning of the dry season prior to 20 
the appearance of seeds on reed canarygrass (Wisconsin Reed Canary Grass Management 21 
Working Group 2009). The grass will be mowed again prior to herbicide application in 22 
August. Standard mowing equipment may be used where feasible. Where the terrain is 23 
uneven or hummocky or where native plants are present in substantial quantities, gas-24 
powered string trimmers may be used. 25 

• Herbicide will be applied in areas where reed canarygrass is dominant. Herbicide 26 
application will use chemicals specifically approved for aquatic use. Application will be 27 
conducted in August and again in September when carbohydrates in the grass are being 28 
translocated from the aboveground parts to the roots. This will provide the best possible 29 
control of belowground roots and rhizomes (Antieau 1998; Tu 2004; Reinhardt and 30 
Galatowitsch 2004). 31 

• Spot spraying of herbicide may be used immediately prior to planting, if necessary. 32 
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• Mulch is effective in smothering reed canarygrass when distributed across the entire site 1 
(Antieau 1998). Mulch also provides value to the site by preserving erodible soils and 2 
providing additional organic matter. Mulching of all woody plantings is proposed as part 3 
of the mitigation plan. Sheet mulching may be used over larger areas that are above 4 
spring flood elevations. 5 

Long-Term Reed Canarygrass Control Measures  6 

• Dense plantings of native woody species will create shade that will reduce reed 7 
canarygrass biomass (USDA NRCS 2001). The plantings will also serve to effectively 8 
compete with reed canarygrass (Antieau 1998, USDA NRCS 2001, Tu 2004), and 9 
improve wildlife habitat function at the site. Dense woody plantings on the site will 10 
incorporate coniferous trees as a significant component. Coniferous trees are particularly 11 
effective in shading reed canarygrass (Antieau 1998), and are an important component of 12 
the mitigation design. 13 

Ongoing Maintenance 14 

• Ongoing maintenance will be required. Maintenance activities will include limited 15 
mowing of reed canarygrass, hand removal where necessary, herbicide application, and 16 
replacement planting as applicable. A significant decrease in ongoing maintenance 17 
activities should be expected when woody plant cover reaches approximately 50 percent 18 
(Wisconsin Reed Canary Grass Management Working Group 2009). 19 

5.5.3.  Grading Design 20 

As of the writing of this final mitigation plan, a site survey has been completed and detailed 21 
topographic information is available. However, detailed hydrologic information is not yet 22 
available for the Keller Mitigation Site (see Section 5.5.1). As more complete hydrologic data 23 
becomes available, this information will be used to revise the grading plans and will be 24 
incorporated into future designs for the site and any supporting reports.  25 

The wetland rehabilitation strategy includes grading to fill ditches and disconnect drain tiles and 26 
establish a new side channel connected to Evans Creek (see 5.5.4). Other grading activities may 27 
include lowering high spots, and creating micro-topographic variations on portions of the site. 28 
Final grades will be established consistent with wetland hydrology requirements for the 29 
rehabilitated wetland areas, and may be adjusted for desired habitats based on more detailed 30 
hydrologic data. 31 

Note that construction activities at the Keller Mitigation Site will require a temporary access road 32 
and a temporary bridge over Evans Creek to allow construction equipment to access the site. 33 
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Assuming a one-lane bridge and access road through the wetland of 15-foot width, and a two-1 
lane access through the wetland and Evans Creek buffers to allow entry and egress, the expected 2 
area includes approximately 0.02 acre of long-term temporary wetland impact and 0.08 acre of 3 
temporary stream and wetland buffer impacts. 4 

5.5.4.  Off Channel Habitat Design 5 

The 2004 Stream Habitat Restoration Guidelines: Final Draft (Saldi-Caromile, K., et al. 2004) 6 
identifies a number of recommendations for stream habitat restoration. Among the 7 
recommendations addressing fish habitat isolation, three are relevant to the mitigation at the 8 
Keller Site: 9 

• Remove floodplain or other fill that isolates the habitat. 10 

• Remove drainage systems that lower the local water table and drain nearby wetlands and 11 
ponds. 12 

• Stop dredging or otherwise manipulating the channel, and remove artificial constraints on 13 
the channel (e.g., bank armor, channel lining, road crossings). 14 

The text also notes that “If the loss of habitat connectivity cannot be attributed to a direct cause, 15 
it is likely that the processes that naturally create and maintain the isolated habitat or the 16 
connection to that habitat have been disturbed. Restoration of habitat connectivity will require 17 
identification of disturbed processes (e.g., delivery of wood and sediment to the stream, stream 18 
flow regime) and the root cause(s) of their disturbance.” 19 

In order to assist in achieving these overall watershed goals, the Keller Mitigation Site design 20 
includes the following actions: 21 

1. Filling the existing ditches that rapidly move water out of the on-site wetland. Filling 22 
these areas would result in a loss of approximately 0.14 acre of potentially usable fish 23 
habitat.  24 

2. Enhancing the existing Bear Creek riparian uplands with an upland forested habitat type. 25 
Coniferous trees are included in the planting scheme. 26 

3. Enhancing the existing habitat on the north side of the Evans Creek channel with 27 
additional large woody debris (LWD), from the mouth of the new channel to the 28 
confluence with Bear Creek (~580 linear feet). The current proposal is for 11 key pieces 29 
with minimum diameter of 12 inches and a minimum length of 24 feet. These key pieces 30 
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will be supplemented with smaller pieces of woody debris to reach a total of 1 
approximately 43 pieces. 2 

4. Removing structures that confine the existing channel of Evans Creek. These structures 3 
include a concrete embankment and log structure on north bank of Evans Creek 4 
(immediately east of Ditch 4), and the existing concrete footbridge near the confluence 5 
with Bear Creek. The design may need to maintain access to the existing stream gauge at 6 
the bridge location. 7 

5. Improving the riparian zone of Evans Creek with additional native woody plantings. 8 

6. Creating a natural side channel to serve as backwater habitat for Evans Creek, this will 9 
include approximately 0.82 acre of potential fish habitat. 10 

• The proposed side channel will be approximately 1,423 feet long with a slope of 0.13 11 
percent, the bankfull width will be 25 feet; the stream depth will be approximately 2 12 
feet. This will allow a cross-sectional area of 50 square feet.  13 

• In-stream habitat elements will include meanders with associated pools. The channel 14 
bed will be over-excavated and the silt soils will be supplemented with stream gravels 15 
of appropriate size. Note that the slope will not likely support stream gravel suitable 16 
for fish spawning. 17 

• Large woody debris for the side channel has been incorporated at a rate of 3.6 key 18 
pieces per hundred feet. This rate results in a minimum of 52 key pieces. The current 19 
mitigation plan (see Appendix E) proposed 54 key pieces of large woody debris, and 20 
will slightly exceed that rate. Key pieces will have a minimum diameter of 12 inches 21 
and a minimum length of 24 feet. These key pieces will be supplemented with smaller 22 
pieces of woody debris to reach a total of 14.1 pieces per 100 linear feet of stream 23 
(approximately 200 pieces total).  24 

• Plantings of shrub and forested vegetation types will be included on the site. 25 

• The final side channel has been designed to be consistent with the City of Redmond’s 26 
future goal to relocate Evans Creek main stem north of the Keller Mitigation Site. 27 

The preliminary designs for the side channel can be seen in Figure 4 and in Appendix E. 28 

5.5.5.  Planting Design 29 

Planting areas for the wetland rehabilitation area will consist of three zones: a streamside 30 
planting zone, a scrub/shrub planting zone, and a forested riparian wetland zone. Planting zones 31 
are shown in Figure 4, and species lists, community composition, and proposed plant spacing for 32 
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these zones are presented in Table 11. Note that the composition of the planting zones and 1 
boundaries may change based on more detailed hydrologic data and revisions to the grading 2 
design.  3 

The streamside planting zone will extend from the water edge to the bank full width. The 4 
plantings for this zone will consist primarily of live willow stakes, supplemented with shade-5 
tolerant native sedges and rushes. A forested riparian zone will extend outward approximately 6 
110 feet from the bank full width of Bear Creek, Evans Creek, and the proposed side channel 7 
(Figure 4). The forested riparian zone will consist of a mixture of wetland trees and shrubs. The 8 
plantings include canopy and sub-canopy species. Canopy species selected include both fast-9 
growing and more slow-growing species, as well as both deciduous and coniferous species. 10 
Several small pockets of this habitat have been included within the wetland shrub zone described 11 
below. The scrub/shrub planting occupies the areas between the forested zones (Figure 4). 12 
Shrubs have been selected from species common in the areas that are tolerant to full sun and to a 13 
broad range of hydrologic conditions. 14 

Species for all planting have been selected with consideration for light tolerance, suitability to 15 
expected hydrologic conditions at the site (occasional shallow inundation to seasonal saturation), 16 
and ability to provide forage and cover for wildlife. Trees and shrubs will be arranged into 17 
irregular groups by species, and intermixed on the edges to create a more diffuse transition 18 
between species. Additional modifications to the species selected may be made as additional site 19 
design information (particularly hydrology data) becomes available.  20 

21 
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Table 11.  Planting List for Wetland Rehabilitation Area 1 

Common Name Scientific Name Indicator 
Status 

Community 
Composition 

Plant Spacing 
(in feet on 

center) 

Streamside Planting 

Live Stakes 

   Scouler’s willow Salix scouleriana FAC 50% 1 
   Sitka willow Salix sitchensis FACW 50% 1 
Emergents 

   Sawbeak sedge Carex stipata OBL 33% 2 
   Small fruited bulrush Scirpus microcarpus OBL 33% 2 
   Slough sedge Carex obnupta OBL 33% 2 

Scrub/shrub Wetland 

   Black hawthorn Crataegus douglasii FAC 5% 4 
   Black twinberry Lonicera involucrata FAC+ 10% 4 
   Nootka rose Rosa nutkana FAC 5% 4 
   Red-osier dogwood Cornus sericea FACW+ 30% 4 
   Salmonberry Rubus spectabilis FAC+ 15% 4 
   Scouler’s willow Salix scouleriana FAC 5% 4 
   Sitka willow Salix sitchensis FACW 10% 4 
   Pacific ninebark Physocarpus capitatus FACW- 15% 4 
   Peafruit rose Rosa pisocarpa FAC 5% 4 

Forested Riparian Wetland 

Trees 

   Black cottonwood Populus balsamifera ssp. 
 

FAC 10% 8-12’ 
   Cascara Rhamnus purshiana FAC- 5% 8-12’ 
   Oregon ash Fraxinus latifolia FACW 30% 8-12’ 
   Pacific willow Salix lucida var. lasiandra FACW+ 15% 8-12’ 
   Red alder Alnus rubra FAC 15% 8-12’ 
   Sitka spruce Picea sitchensis FAC 15% 8-12’ 
   Western red cedar Thuja plicata FAC 20% 8-12’ 
Shrubs 

   Black twinberry Lonicera involucrata FAC+ 10% 4 
   Nootka rose Rosa nutkana FAC 30% 4 
   Red-osier dogwood Cornus sericea FACW+ 25% 4 
   Salmonberry Rubus spectabilis FAC+ 35% 4 

 2 
 3 
 4 
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5.5.6.  Habitat Features 1 

Habitat features appropriate to the target plant communities, wildlife species, and site conditions 2 
will be incorporated into the mitigation design. Habitat features to be incorporated will include 3 
some or all the following: 4 

• Downed logs 5 

• Standing snags (some snags may incorporate osprey nesting platforms constructed 6 
according to WDFW guidance) 7 

• Brush piles 8 

• Bat boxes 9 

Quantities and placement of habitat features will be shown in the final mitigation design.  10 

5.5.7.  Buffers and Uplands 11 

Buffers will account for approximately 3.56 acres of the proposed Keller Mitigation Site; all of 12 
this area is within the jurisdictional wetland boundary. The buffer plantings will be composed of 13 
a wet forested buffer planting zone. This zone is shown in Figure 4 and plant species, 14 
composition and spacing are shown in Table 12. The wet forested buffer planting is located on 15 
the north and east sides of the Keller Mitigation Site, and extends 110 feet from the site 16 
boundaries. Species selected for this area and community composition are identical to the 17 
riparian forested zone above, but planting densities are higher to provide greater screening.  18 

An upland forested zone includes a 1.52-acre area along the east bank of Bear Creek (Figure 4). 19 
Species were selected for this area based on the expected low soil moisture and anticipated high 20 
light levels. The planting for this area includes canopy and sub-canopy communities. The canopy 21 
includes deciduous and coniferous tree species, and the sub-canopy consists of deciduous shrub 22 
species tolerant to a broad variety of light availability. Planting densities in the upland forest 23 
planting are consistent with those proposed for the wetland plantings, rather than the higher 24 
densities proposed for buffer screening. 25 

26 
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Table 12.  Planting List for Wet Forested Buffer and Upland Forested Planting Areas at 1 
Keller Mitigation Site 2 

Common Name Scientific Name Indicator 
Status 

Community 
Composition 

Plant Spacing 
(in feet on 

center) 

Wet Forested Buffer 

Trees 

Species and community composition are as shown in Table 11 for riparian zones and 
forested pockets. Increased planting densities are shown at right. 

6 

Shrubs 

Species and community composition are as shown in Table 11 for riparian zones and 
forested pockets. Increased planting densities are shown at right. 

3 

Upland Forested 

Trees 

   Big leaf maple Acer macrophyllum FACU 20% 8-12’ 

   Black cottonwood Populus balsamifera ssp. 
Trichocarpa FAC 15% 8-12’ 

   Douglas fir Pseudotsuga menziesii FACU 30% 8-12’ 

   Red alder Alnus rubra FAC 20% 8-12’ 

   Western red cedar Thuja plicata FAC 15% 8-12’ 

Shrubs 

   Baldhip rose Rosa gymnocarpa FACU 15% 4’ 

   Beaked hazelnut Corylus cornuta FACU 20% 4’ 

   Common snowberry Symphoricarpos albus FACU 25% 4’ 

   Red elderberry Sambucus racemosa FACU 5% 4’ 

   Serviceberry Amelanchier alnifolia FACU 15% 4’ 

   Thimbleberry Rubus parviflorus FAC- 15% 4’ 

   Vine maple Acer circinatum FAC- 5% 4’ 
 3 

5.5.8.  Site Protection 4 

The following site protection measures will be implemented as part of the mitigation plan: 5 

• The Keller Mitigation Site will have long-term protective measures put in place, such as 6 
deed restrictions, conservation easements, or Native Growth Protection Easements.  7 

• The north and east sides of the site will be fenced using three wire (non-barbed) fence. 8 
This style of fence allows wildlife to pass through easily. 9 
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• Access to the site will be fenced and gated. 1 

• Appropriate signs will be placed along the fence at 200-foot intervals. 2 

5.5.9.  Implementation Schedule 3 

A complete implementation schedule for this mitigation has not yet been developed. However, 4 
the following tentative schedule is expected for the site: 5 

Ongoing Studies and Benchmarks (Pre-Construction): 6 

• Shallow groundwater monitoring (in process) 7 

• Wetland delineation (complete) 8 

• Functional assessment 9 

• Soil studies 10 

• Wetland boundary verification (USACE) 11 

• Site procurement 12 

• Permit applications 13 

• Permit approval 14 

Construction Activities (Year 1): 15 

• Shallow groundwater monitoring 16 

• Implementation of invasive species control plan 17 

• Installation of Temporary Erosion and Sediment Control (TESC) measures 18 

• Excavation of new channels and associated areas for Evans Creek 19 

• Blocking ditches 20 

• Removing or breaking of drain tiles 21 

• Initial plantings 22 

Construction Activities (Year 2): 23 

• Implementation of invasive species control plan 24 

• Complete planting 25 

• Preparation of as-built drawings 26 
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• Initial monitoring of site 1 

A more comprehensive implementation schedule will be developed as the project design 2 
advances. 3 

5.6  Ecological Benefits 4 

5.6.1.  Wetland Functions 5 

The proposed mitigation at the Keller Mitigation Site is expected to substantially improve water 6 
quality, hydrologic, and habitat functions. Functional attributes of the mitigation wetlands that 7 
will be improved and added compared to the existing impacted wetlands are listed below. 8 

Improved Functional Attributes: 9 

• Reduce prevalence of invasive species 10 

• Increase plant diversity by replanting with native species 11 

• Increase vertical and horizontal habitat complexity 12 

• Provide additional habitat features 13 

New Functional Attributes: 14 

• Create natural side channel configuration 15 

• Reconnect Evans Creek and wetlands/floodplains 16 

• Create corridors of riparian habitat to shade new side channel 17 

• Provide shading that assists in maintaining low water temperatures desirable for fish 18 
habitat 19 

Functional Lift 20 

The Keller Mitigation Site provides a unique opportunity for wetland mitigation due to its 21 
relatively large size, past agricultural activities, mitigation type, and its location in the urban 22 
fringe. The site has, in fact, been identified as a potential mitigation site for many years, and was 23 
initially included in the proposed Lake Washington/Sammamish Watershed Wetland Mitigation 24 
Bank. The Keller Mitigation site and associated portions of Bear and Evans Creek have also 25 
identified in the WRIA 8 Chinook Salmon Conservation Plan as the location for several projects 26 
for the preservation of listed salmon species in the watershed (King County et al. 2005).  27 

In order to determine the adequacy of wetland mitigation, wetland regulators use a wetland 28 
assessment to classify the performance of wetland functions before and after the mitigation. The 29 



 

Medina to SR 202: Eastside Transit and HOV Project 71   April 26, 2010 
Final Wetland Mitigation Report 

degree of improvement in a wetland function is commonly referred to as functional lift. There 1 
are a number of methods that can be used to assess functional lift, but most are suitable only for 2 
smaller sites (Ecology et al. 2006a). Since the Keller Site is a large mitigation site, most of these 3 
methods are not appropriate. The Washington State Wetland Rating System for Western 4 
Washington Revised (Hruby 2004) can be used to assess wetland functions on larger sites; 5 
however the scores from this system cannot be used to characterize the change in functions that 6 
occur in a small part of a larger wetland (Hruby 2008). Since the Keller Mitigation Site affects 7 
only a portion of a larger wetland system (although a large part), the methods outlined in the 8 
Ecology system are also not entirely applicable. 9 

In light of these limitations, WSDOT (in consultation with the agencies) has developed a 10 
description of functional lift at the Keller Mitigation Site. The description is based on the three 11 
functions used in both the Washington State Wetland Rating System for Western Washington 12 
Revised and Wetland in Washington State Volume 1: A Synthesis of the Science (Sheldon et al. 13 
2005). These three wetland functions (water quality, hydrologic function, and habitat function) 14 
are described for current and proposed conditions at the Keller Site using the suite of physical 15 
characteristics identified by Sheldon et al. (2005). The analysis indicates that the Keller 16 
Mitigation Site provides functional lift in the three functions over large areas of the Keller 17 
Mitigation Site. 18 

The following section includes the detailed description of the wetland function characteristics at 19 
the Keller Mitigation Site and the proposed improvements. Table 13 provides a summary of the 20 
functional lift at the Keller Mitigation site. 21 

 22 
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Table 13.  Functional Lift Resulting from the Proposed Wetland Rehabilitation at Keller Mitigation Site 1 

Characteristic Existing Conditions  Proposed Conditions Change in Function 

Water Quality 

Sediment removal Relatively low residence time due to 
drainage features. 

Absence of dense woody vegetation 
to slow flows. 

Remove drainage features to retard 
drainage on-site (~20.8 acres 
affected).  

Plant dense woody vegetation to 
retard flows (29.0 acres). 

Increase in function in 
approximately 29.0 acres. Phosphorous removal 

Nitrogen removal 

Metal and toxic 
organic removal 

Pathogen removal No change. 

Hydrologic 

Peak flow reduction  Approximately 29 acres within 
OHWM have potential for overbank 
flows; vegetation does not 
significantly decrease flow velocities. 

No change in overbanking area. 

Filling drainage ditches and 
removing drain tiles will assist in 
retarding runoff. 

Increase in woody vegetation over 
29 acres will reduce velocities 

 

Retard flows on approximately 
20.8 acres. 

Increase in potential to reduce 
velocities affecting peak flows, 
~29.0 acres. 

Erosion reduction Limited vegetation to reduce flow 
velocities (0.26 acre woody 
vegetation, mostly on south bank of 
Evans Creek). 

Dense woody vegetation on ~ 29 
acres. 

Groundwater recharge Not provided by wetland. Not provided by wetland. No change 

Habitat 

Structural complexity  Limited plant diversity, habitat 
features largely absent, limited 
interspersion of vegetation types and 
plant types. 

Nineteen native wetland species 
proposed, habitat structures included 
in design, multiple vegetation types 
proposed with higher degree of plant 
type and vegetation type 
interspersion. 

Increase in structural complexity 
over ~ 29 acres. 
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Characteristic Existing Conditions  Proposed Conditions Change in Function 

Abundant food 
sources 

Emergent vegetation dominated by 
non-native species provides limited 
sources of food. 

Addition of ~22 species of fruit or 
seed-bearing plants (15 in wetland 
and seven in the associated uplands. 

Increase in available food sources 
over 29 acres. 

Connectivity to other 
natural resources 

Wetland provides connection 
between off-site habitats and Bear 
and Evans Creeks. 

Connection to be maintained; 
additional woody cover proposed. 

Woody cover will benefit some 
species, depending on habitat 
needs. 

Moist and moderate 
microclimate 

Drainage features convey water off 
the site more rapidly than natural 
conditions. 

Emergent vegetation provides little 
temperature moderation. 

Remove drainage features to retard 
drainage on-site (~20.8 acres 
affected). 

Plant dense woody vegetation to 
retard flows (29.0 acres) 

Hydrologic changes retard 
drainage (~20.8 acres affected).  

~29 acres of shading provides 
additional temperature control. 

 1 

 2 
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Water Quality Function 1 

Wetland in Washington State Volume 1: A Synthesis of the Science (Sheldon et al. 2005) 2 
describes the primary mechanisms for water quality improvement in wetlands. These 3 
mechanisms are sediment removal, phosphorous removal, nitrogen removal, metal and toxic 4 
organic removal, and pathogen removal.  5 

Residence time is an important factor in water quality improvement, since it provides greater 6 
potential for particulates to settle (Sheldon et al. 2005). Residence time at the Keller Mitigation 7 
Site is currently limited on a large portion of the site by the presence of artificial drainage 8 
features and the absence of woody vegetation. Within the southeast corner of the site, standing 9 
water remains over approximately 10 acres associated with slightly lower topography and the 10 
high-water influence of Evans Creek. Water flows onto the site from the northeast and is 11 
effectively drained to Evans Creek by the existing network of drainage ditches and tiles. 12 
Removing these ditches and drain tiles is expected to increase residence time of inundation in 13 
approximately 20.8 acres at the Keller Mitigation Site. The proposed side channel will also 14 
increase the number of meanders in the rehabilitated wetland, which is also an important 15 
characteristic for sediment removal in riparian wetlands (Sheldon et al. 2005). 16 

Wetlands that effectively trap sediments are also effective at removing phosphorous. 17 
Additionally, these wetlands are effective at removing toxic materials that are bound to sediment 18 
particles or that form insoluble particles and settle (Sheldon et al. 2005). Nitrate removal also 19 
increases with retention time (Sheldon et al. 2005). Sediment removal at the Keller Mitigation 20 
Site is expected to increase with the increase in residence time. The removal of phosphorous, 21 
nitrogen, and toxics is likewise expected to increase.  22 

Probably the most important mechanism for removing pathogenic bacteria from surface water is 23 
detention, which is a function of residence time (Sheldon et al. 2005). The addition of woody 24 
vegetation to Evans Creek and the proposed side channel is expected to reduce flow velocities, 25 
which will result in an increase in residence time. This increased residence time may assist in 26 
pathogen removal at the Keller Mitigation Site. 27 

Changes proposed to site hydrology are expected to extend retention time, improving sediment, 28 
phosphorous, nitrogen and toxic material removal at the Keller Mitigation Site. The area of 29 
improved water quality function encompasses approximately 20.8 acres of wetland to the north 30 
and west of the new channel. This area includes approximately 1.96 acres which are within 31 
regulatory buffer. Existing wetland vegetation on the site is dominated by reed canarygrass, 32 
which provides some water quality function. The anticipated improvements to water quality 33 
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function on the site are based on increased residence time more than conversion of the vegetation 1 
community. 2 

Hydrologic Function 3 

Sheldon et al. (2005) describes three physical processes associated with hydrologic function: 4 
reducing peak flows; reducing erosion; and recharging groundwater. 5 

In riverine wetland in western Washington, the major characteristic judged to reduce peak flows 6 
is the storage provided by overbank areas (Sheldon et al. 2005). Approximately 29.0 acres of the 7 
Keller Mitigation Site has been determined to be within the ordinary high water mark of Evans 8 
Creek, based on the Ecology method. Since no large areas of excavation are planned at the Keller 9 
Mitigation Site, the overall storage volume at the Keller Mitigation Site is not expected to change 10 
substantially. However, removal of existing drainage features is expected to retard drainage at 11 
the site in approximately 20.8 acres, and the additional woody vegetation in approximately 29 12 
acres of the site is expected to reduce water velocities throughout the wetland. These changes in 13 
water velocities on-site are expected to have a positive effect on downstream peak flows. 14 

The major process by which wetlands reduce downstream erosion is by slowing the velocity of 15 
water flowing downstream. Frictional resistance of vegetation is one of the components on which 16 
velocity depends (Sheldon et al. 2005). In riverine wetlands in western Washington, the major 17 
characteristic that reduces erosion is the amount of woody vegetation present that can provide a 18 
barrier to water flows (Sheldon et al. 2005). Woody vegetation comprises only 0.26 acre on the 19 
Keller Mitigation Site, most of which is located on the south side of Evans Creek. The proposed 20 
rehabilitation will provide an additional ~29 acres of high density woody plantings within the 21 
OHWM of Evans Creek. As the vegetation matures it is expected to decrease water velocities on 22 
the site and reduce potential for erosion. 23 

Groundwater recharge occurs only in a subset of depressional wetlands and some riverine 24 
wetlands that impound and hold surface water (Sheldon et al. 2005). The portion of Wetland A 25 
located in the Keller Mitigation Site does not appear to impound water. Since no grading of this 26 
nature is proposed, the performance of this characteristic is not expected to change.  27 

Habitat Function 28 

Characteristics that make wetlands important as habitat include structural complexity, 29 
connectivity to other natural resources, abundant food sources, and moist and moderate 30 
microclimate (Sheldon et al. 2005).  31 
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Structural complexity is a term used to represent the variety of characteristics that increase the 1 
number of niches for wildlife (Sheldon et al. 2005). These characteristics include plant species 2 
richness, presence of physical habitat features (e.g. open water areas, rocks), interspersion of 3 
vegetation types, and interspersion of plant types (Sheldon et al. 2005). The Keller Mitigation 4 
Site currently has very limited plant diversity and interspersion of vegetation types (WSDOT 5 
2010c). Physical habitat features are also largely absent. As a result, the overall level of 6 
structural complexity at the Keller Mitigation Site is low. 7 

The proposed rehabilitation improves structural complexity in several ways. The construction of 8 
the new channel, filling existing drainage ditches, and removal of drain tiles is expected to retard 9 
drainage at the site and to extend the duration of water retention within the occasionally flooded 10 
areas to the north and west of the new channel. These changes will affect approximately 20.8 11 
acres of the site. The planting palette for the wetland includes 16 native woody species and three 12 
native emergent species. The upland forested area will include four additional tree species and 13 
seven additional shrub species. These plantings taken as a whole will increase the number of 14 
native plant species present on the site from 15 to 30. The planting design incorporates three 15 
vegetation types with longer, sinuous edges, resulting in much greater complexity than is 16 
currently present at the site. The presence of the uplands area along also provides desirable 17 
refugia during high water events, and increases the degree of hydrologic interspersion at the site. 18 
Interspersion of plant types will be further increased by grouping the plantings by species, and 19 
inter-mixing the species at the edges of the planting groups. A variety of habitat features (such as 20 
downed logs, standing snags, brush piles, and bat boxes) will also be incorporated into the site 21 
design. These design elements will significantly increase the structural complexity of 29 acres of 22 
wetland and 1.5 acres of associated upland at the Keller Mitigation Site. 23 

The Keller Mitigation Site is located at the confluence of Evans and Bear Creek. This location 24 
connects off -site portions of Wetland A located to the north and east of the Keller Mitigation 25 
Site to these two riparian corridors. Thus, the location provides good connectivity for species that 26 
are not dependant on canopy cover. The proposed mitigation will provide a wider and more 27 
natural connection between the forested areas to the north and east and Bear and Evans Creeks. 28 
The proposed changes will benefit species that require canopy structure, but may have negative 29 
effects for other species, depending on their specific habitat needs. 30 

Wetlands on the Keller Mitigation Site are dominated by non-native grass species. As a result, 31 
the site provides limited food sources. The proposed design for the Keller Mitigation Site 32 
includes approximately 22 fruiting or seed-bearing tree and shrub species that will provide 33 
additional sources of food for wildlife. These species will be planted throughout the site, 34 
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providing an additional ~29 acres of food source in the wetland and 1.5 in the associated 1 
uplands.  2 

The presence of water and thick vegetation results in a microclimate that is generally more moist 3 
and has milder temperature extremes that the surrounding areas. These provide a habitat that is 4 
desirable to many species (Sheldon et al. 2005). The presence of drainage ditches and drain tiles 5 
rapidly convey water off the site, reducing the site' available moisture at the beginning of the dry 6 
season. The absence of woody vegetation tends to increase the temperatures on the site and also 7 
increases potential evaporation. The proposed rehabilitation of the Keller Mitigation Site would 8 
remove the ditches and drain tiles, with the intent of retaining water on the site for longer 9 
periods. The proposed planting palette also provides vegetation which on maturity, will provide 10 
some 29.0 acres of additional shading in the wetland. These changes in the site hydrology and 11 
shading are expected to enhance the moisture present on the site and moderate any temperature 12 
extremes. 13 

5.6.2.  Stream and Riparian Functions 14 

Construction of the proposed mitigation at the Keller Mitigation Site will require filling of the 15 
agricultural drainage ditches on the site. These drainage ditches currently provide approximately 16 
0.14 acre of potentially usable fish habitat. The habitat is composed of accessible portions of 17 
agricultural ditches that are relatively narrow and have steep sided banks. The vegetation along 18 
the banks of the ditches is predominantly invasive grasses that do not provide significant shading 19 
and clog the ditch substrate in some areas. Additional data on these areas is provided in Draft 20 
Wetland Assessment Report Medina to SR 202: Eastside Transit and HOV Project Keller 21 
Wetland Mitigation Site (WSDOT 2010c).  22 

Although the project is intended as compensatory wetland mitigation and not as mitigation for 23 
impacts to fish habitat, the proposed mitigation at the Keller Mitigation Site is expected to 24 
provide a number of benefits related to streams and riparian areas. As a result, the existing fish 25 
habitat areas and functions at the site will not be lost. These potential benefits to stream/riparian 26 
function and fish habitat include:  27 

• Create a new side/backwater channel in a natural configuration 28 

• Increase off channel habitat at the Keller Mitigation Site from 0.14 acre present in the 29 
existing agricultural ditches to 0.82 acre in a naturally configured channel 30 

• Rehabilitate riparian vegetation zones along new channel with dense woody plantings to 31 
provide shade and a source for woody debris recruitment 32 
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• Provide additional large woody debris in the existing Evans Creek channel and the new 1 
side channel 2 

King County et al. (2005) also identifies measures to improve habitat for salmonids in the 3 
specific areas of WRIA 8. The general guidelines in this report identified the restoration of 4 
riparian function, particularly riparian revegetation and potential for large woody debris 5 
recruitment as important projects. Table 14 identifies specific habitat improvement projects from 6 
this document and indicates how the proposed design addresses these goals. 7 

5.6.3.  Buffer Functions 8 

Buffers for the site have been designed in accordance with USACE and Ecology Joint Guidance 9 
to provide adequate protection for the wetland functions at the Keller Mitigation Site. The 10 
following benefits are expected to occur:  11 

• Improved screening of wetland from off-site activities 12 

• Control of invasive species 13 

• Improved habitat function through replanting with appropriate native trees and shrubs 14 

15 
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Table 14.  Comparison of Projects Identified in WRIA 8 Chinook Salmon Conservation 1 
Plan with Activities Proposed at the Keller Mitigation Site 2 

Identified Project1 Design component at  
Keller Mitigation Site 

N208: Evans/Bear Creek Restoration: In-channel 
restoration is needed in Bear Creek and Evans 
Creak through the former dairy farm at the 
confluence; RM 1.25 to RM 2.5 on Bear Creek and 
RM 1.2 to RM 4.6 on Evans Creek (Same as Keller 
Farm). Reconfigure channel where it has been 
widened due to past farm practices, enhance 
riparian area, add LWD, and replant. 

The proposed mitigation design includes 
enhanced riparian vegetation zones with 
dense woody plantings and additional large 
woody debris. 

Seen by local experts as one of the largest 
opportunities for habitat restoration in Bear Creek. 
Creation of a wetland mitigation bank is an option 
here if can be done in a way that meet both wetland 
and stream restoration needs. 

The proposed design is consistent with 
overall goal of long-term mitigation 

Continue Bear and Evans Creeks Greenway project 
to protect and restore key riparian lands, particularly 
the former dairy farm at the confluence of Bear and 
Evans creeks (City of Redmond project). 

The proposed design extends and improves 
habitat functions in the open space 
associated with Evans Creek. 

N211 Evans/Bear Creek Restoration – In-channel 
restoration through the former dairy farm (spans 
reaches 4 and 5). 

Proposed side channel increases existing off 
channel habitat from 0.14 acre to 0.82 acre. 
The design is also consistent with future 
plans to relocate Evans Creek. 

N212 Install buffer strips to reduce fine sediments 
(spans reaches 4 and 5). 

The proposed design includes enhanced 
riparian vegetation along Bear and Evans 
Creek and along the proposed side channel. 

N213 Protect floodplain and wetland areas adjacent 
to Keller Farm property (spans Reaches 4 and 5). 
High value to Salmonids, Moderate ease of 
implementation  

The proposed design preserved the existing 
floodplain and improves the connection of 
Evans Creek with the floodplain 

N432 Evans Creek Relocation Study: Study 
feasibility of relocating Evans Creek to the North, 
away from industrial area. Potential project elements 
would include: increasing buffer, connecting 
wetlands to creek, adding stormwater facilities to 
improve water quality, adding LWD to increase 
channel complexity. Some of the property that creek 
would be relocated to is owned by the City of 
Redmond. 

Design of the side channel is consistent with 
goals of relocating Evans Creek to the north. 
The side channel has been designed with 
sufficient capacity to contain the Evans 
Creek main stem. 

1 King County et al. (2005).  3 
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Chapter 6.  Yarrow Creek Compensatory 1 

Mitigation Site  2 

This chapter describes the key elements of the on-site portion of the proposed compensatory 3 
mitigation. The reader should note that although in-stream components of the design will be 4 
outlined, the discussion in this report is directed towards wetland mitigation. A detailed 5 
description of the stream mitigation components of this site is provided in the Medina to SR 202: 6 
Eastside Transit and HOV Project Final Streams Mitigation Plan (WSDOT 2010a). 7 

6.1  Site Location 8 

The Yarrow Creek Site is located within the SR 520 project corridor, on the south side of SR 9 
520, east of Bellevue Way NE. The site is within WSDOT-owned rights of way. The Yarrow 10 
Creek Mitigation Site is within Section 20 of Township 25 North, Range 5 East in the City of 11 
Bellevue, Washington.  12 

The site is roughly triangular, and encompasses the areas east of Bellevue Way NE westward to 13 
the on-ramp from 108th Avenue NE, and north to SR 520. The proposed site includes the existing 14 
ramp from eastbound SR 520 to northbound Bellevue Way NE/Lake Washington Boulevard NE. 15 
The main stem of Yarrow Creek flows through the site from east to west. A small tributary (East 16 
Tributary to Yarrow Creek) enters Yarrow Creek from the south within the Yarrow Creek 17 
Mitigation Site. Beyond the Yarrow Creek Mitigation Site, Yarrow Creek flows under SR 520 18 
and Bellevue Way NE, entering Lake Washington at Yarrow Bay. 19 

20 
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6.2   Landscape Perspective 1 

6.2.1.  Landscape Position 2 

The Yarrow Creek Mitigation Site is located within the Yarrow Creek subbasin, a stream in the 3 
Washington Resource Inventory Area (WRIA) 8, the Lake Washington-Cedar/Sammamish 4 
Watershed. The Yarrow Creek Mitigation Site is located in the lower reach of Yarrow Creek. 5 
The surrounding landscape slopes downward from the south and east towards Lake Washington. 6 
This slope is divided by SR 520. The Yarrow Creek Mitigation site itself slopes from south to 7 
north, with SR 520 forming the northern boundary of the site. 8 

The channels of Yarrow Creek and East Tributary to Yarrow Creek within the Yarrow Creek 9 
Mitigation Site are relatively straight and somewhat incised. As a result, these streams are not 10 
well connected to their respective floodplains. The floodplain wetlands associated with Yarrow 11 
Creek are bisected by the steep fill slope of the SR 520 off-ramp. Yarrow Creek passes through 12 
this fill slope in a culvert. 13 

6.2.2.  Ecological Connectivity 14 

The Yarrow Creek Mitigation Site is located within a dense urbanized area in the City of 15 
Bellevue. There are limited connections to natural areas, since the site is surrounded by urban 16 
development and roads. Yarrow Creek and East Tributary to Yarrow Creek run through the 17 
site,providing connections between a number of relatively isolated habitats upstream, and 18 
connecting these habitats with Lake Washington.  19 

Although the connections to off-site habitats are limited, the Yarrow Creek corridor is an 20 
important connection to the remaining habitat fragments in this urbanized area. The proposed 21 
mitigation will maintain existing connections and create new habitat that is relatively rare in the 22 
area.  23 

6.2.3.  Historic and Current Land Use 24 

Historically, the lower reach of Yarrow Creek was a peat bog. The reach was gradually 25 
channelized as farming become more prevalent in the area and the water level of Lake 26 
Washington was lowered in the early 1900s. From the 1940s through the present, the area 27 
experienced increasing suburban development. The area became part of the right of way for SR 28 
520 during the early 1960s.  29 
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Land uses surrounding the Yarrow Creek Mitigation Site include the existing SR 520 roadway to 1 
the north, high density multi-family residential parcels to the west and south, and an 2 
office/commercial development to the east. A narrow section of forested wetland extends 3 
southward off the site. 4 

Currently, the Yarrow Creek Mitigation Site is zoned by the City of Bellevue as multi-family 5 
residential, medium density (City of Bellevue Comprehensive Plan, North Bellevue Subarea 6 
Plan, http://www.bellevuewa.gov/comprehensive_plan.htm). However, proposed improvements 7 
in the SR 520 corridor are noted in the City’s Eastside Transportation Facilities Plan.  8 

6.3  Rationale for Site Selection 9 

As described in Section 4.2.2 and Appendix G, the mitigation for the project was identified in a 10 
multi-stage, hierarchical selection process. While the Yarrow Creek Site is not large enough to 11 
provide all of the mitigation required for the project, it does meet two important criteria. First, 12 
the Yarrow Creek Site is located in close proximity to the impacted wetlands. Secondly, the 13 
Yarrow Creek Site is within the WSDOT-owned right of way, and is part of the proposed stream 14 
mitigation (see the final streams mitigation report [WSDOT 2010a] for more details on the 15 
stream restoration). The Yarrow Creek Mitigation Site was selected based on the significance of 16 
these two criteria. 17 

6.4  Mitigation Site Existing Conditions 18 

The following sections provide a summary of the existing conditions at the Yarrow Creek 19 
Mitigation Site. 20 

6.4.1.  Uplands 21 

Uplands on the site are limited. They occur primarily on a narrow band (~50 to 100 feet wide) 22 
along the outer edges of Wetlands YCS-1 and YCS-2. Portions of the associated uplands are 23 
dominated by SR 520 to the north and the off-ramp from eastbound SR 520 to Bellevue Way 24 
NE/ Lake Washington Boulevard, which surrounds Wetland YCS-1. Soils in this area are 25 
mapped as urban lands, Norma sandy loam, and Alderwood gravelly sandy loam. Norma sandy 26 
loam is a hydric soil, (Hydric soils list for Washington State, Natural Resources Conservation 27 
Service [NRCS] 2009, http://soils.usda.gov/use/hydric/lists/state.html). Alderwood soils can also 28 
support the presence of wetland under some circumstances due to a consolidated substrate that 29 
can retain water on the surface (Snyder et al. 1973). Vegetation in these upland areas consists of 30 

http://www.bellevuewa.gov/comprehensive_plan.htm�
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reed canarygrass, Himalayan blackberry, red-osier dogwood, and Oregon ash in the buffer of 1 
Wetland YCS-1, and Douglas-fir and black cottonwood in the southern buffer of Wetland YCS-2 2 
(WSDOT 2009a). Additional information regarding these uplands can be found in the Medina to 3 
SR 202: Eastside Transit and HOV Project Environmental Assessment: Wetland Assessment 4 
Report (WSDOT 2009a). 5 

6.4.2.  Wetlands 6 

The following section provides a summary of wetland conditions at the Yarrow Creek Mitigation 7 
Site. Two wetlands were identified on the Yarrow Creek Mitigation Site, YCS-1 and YCS-2 (see 8 
also Tables 15 and 16). Detailed information regarding wetland vegetation, site hydrology, soils, 9 
functions and buffer conditions is provided in the Medina to SR 202: Eastside Transit and HOV 10 
Project Environmental Assessment: Wetland Assessment Report (WSDOT 2009a). 11 

Wetlands YCS-1 and YCS-2 were field-delineated in August 2007 and November 2006, 12 
respectively. The wetland boundaries were determined based on the presence of hydric soils, 13 
vegetation adapted to saturated soil conditions, and indicators of wetland hydrology. The Yarrow 14 
Creek Mitigation Site is currently fallow and existing vegetation is dominated by reed 15 
canarygrass. 16 

Wetland functions at the Yarrow Creek Mitigation Site were evaluated using the Ecology rating 17 
method (Hruby 2004). Details of this evaluation are provided in the Medina to SR 202: Eastside 18 
Transit and HOV Project Environmental Assessment: Wetland Assessment Report (WSDOT 19 
2009a). Additional discussion of wetland function is provided in Section 6.6. 20 

21 
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Table 15.  Yarrow Creek Mitigation Site, Wetland YCS-1 Wetland Summary  1 

Location Yarrow Creek S-1 

 
In median of SR 520 off-ramp loop to Bellevue Way 

NE. 

Local Jurisdiction Bellevue 

WRIA WRIA 8 

Wetland Size  0.45 acre  

Ecology Rating               
(Hruby 2004) II 

City of Bellevue 
Rating II 

City of Bellevue 
Buffer Width 75 

Cowardin 
Classification 

Palustrine 
Emergent 

HGM Classification Riverine 

Wetland Rating System Pts. 

Water Quality Score  16 

Hydrologic Score 22 

Habitat Score 14 

Total Score 52 

Dominant Vegetation This emergent wetland is dominated by reed canarygrass, Himalayan 
blackberry, bentgrasses, and red alder. 

Soils Silt loam, very dark gray (10YR 3/1), with redoximorphic concentrations 
over sandy loam greenish black (10Y 2.5/1). 

Hydrology Overbank flow from Yarrow Creek supports the hydrology of this wetland.  

Rationale for Local 
Rating 

The City of Bellevue uses the Ecology rating system. YCS-1 is rated a 
Category II using the Ecology rating system because it provides moderate 
water quality, hydrologic, and habitat functions (WSDOT 2009a). 

Functions of Entire 
Wetland 

YCS-1 has moderate water quality function due to its ungrazed 
herbaceous vegetation and depressions that can trap runoff from adjoining 
roads. Hydrologic function is also moderate due to the ungrazed 
herbaceous vegetation and wetland width relative to Yarrow Creek. Since 
the wetland has two hydroperiods, two Cowardin classes, and two special 
habitat features, habitat function was rated moderate. 

Buffer Condition 
The buffer of YCS-1 is disturbed because it is located in the median of the 
SR 520 off-ramp to Bellevue Way NE. Dominant vegetation is reed 
canarygrass, Himalayan blackberry, red-osier dogwood, and Oregon ash. 

2 
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Table 16.  Yarrow Creek Mitigation Site, Wetland YCS-2 Wetland Summary  1 

Location Yarrow Creek S-2 

 
Southwest of SR 520 and between the off-ramp to 

Bellevue Way NE and the on-ramp from 108th 
Avenue NE 

Local Jurisdiction Bellevue 

WRIA WRIA 8 

Wetland Size  2.17 acres  

Ecology Rating               
(Hruby 2004) II 

City of Bellevue 
Rating II 

City of Bellevue 
Buffer Width 110 

Cowardin 
Classification 

Palustrine Forested, 
Emergent 

HGM Classification Riverine, slope 

Wetland Rating System Pts. 

Water Quality Score  20 

Hydrologic Score 26 

Habitat Score 20 

Total Score 66 

Dominant Vegetation 
The northern portion is emergent and dominated by reed canarygrass. The 
southern portion of the wetland is forested. Species present include 
salmonberry, Pacific willow, red alder, Himalayan blackberry, and rose 
spirea.  

Soils Silt loam, very dark grayish brown (2.5Y 3/2), with strong brown (7.5YR 
4/6) redoximorphic concentrations. 

Hydrology Overbank flow from Yarrow Creek and East Tributary to Yarrow Creek 
supports the hydrology of this wetland. 

Rationale for Local 
Rating 

The City of Bellevue uses the Ecology rating system. YCS-2 is rated a 
Category II.  It provides moderate water quality and habitat functions, and 
high hydrologic functions (WSDOT 2009a). 

Functions of Entire 
Wetland 

The streams and forested vegetation in YCS-2 provide moderate water 
quality function. Overbank storage for the streams and the woody 
vegetation (along East Fork) to reduce water velocities support high 
hydrologic function. The presence of multiple vegetation classes, multiple 
hydroperiods, habitat interspersion, special habitat features, and 
connections to other habitats provide moderate habitat function.  

Buffer Condition 
The buffer of Wetland YCS-2 is forested and dominated by Douglas-fir and 
black cottonwood. It is narrow in most places (approximately 10 feet), but 
is up to 50 feet wide in some areas. 

2 
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6.4.3.  Wildlife Habitat and Use 1 

Wetlands along Yarrow Creek include a mixture of vegetation types and hydroperiods that 2 
improve habitat diversity. While the existing wetlands have multiple vegetation types and 3 
hydrologic regimes that provide habitat diversity, the habitat quality and usability is limited by 4 
past disturbance, the proximity to major roads, and the lack of adequate screening. 5 

Due to the disturbed nature of the Yarrow Creek Site and the proximity of SR 520 and other 6 
major roads, the species expected on the site are primarily disturbance-tolerant species adapted to 7 
urbanized areas. Yarrow Creek and East Fork Yarrow Creek provide potential habitat for fish, 8 
including salmonids. Additional information on habitat type and potential usage is provided in 9 
the Medina to SR 202: Eastside Transit and HOV Project Environmental Assessment: Wetland 10 
Assessment Report (WSDOT 2009a). 11 

6.5  Mitigation Site Design 12 

The mitigation at the Yarrow Creek Mitigation Site will restore or create 1.34 acres of riparian 13 
wetland (0.52 of which will serve as compensatory mitigation) and rehabilitate approximately 14 
1.2 acres of riparian wetland (0.63 acre of which will serve as compensatory mitigation). 15 
Portions of the wetland creation/restoration (0.82 acre) and rehabilitation (0.57 acre) will be used 16 
to provide appropriate buffer functions for the Yarrow Creek Site. Approximately 0.63 acre of 17 
existing upland riparian and wetland buffer will also be created or enhanced. Figure 5 illustrates 18 
the proposed mitigation for the Yarrow Creek Mitigation Site. 19 

Wetland restoration and rehabilitation activities will include: removing upland fill to create 20 
wetlands; relocating the main stem or Yarrow Creek (and the confluence of East Tributary 21 
Yarrow Creek) into a more natural channel; grading the areas associated with the new channel to 22 
restore natural floodplain function and rehabilitate the associated wetlands; controlling invasive 23 
species; establishing native tree and shrub communities; providing additional shading for the 24 
stream channels; and creating greater habitat structure and diversity.  25 

Stream mitigation-related goals are discussed in the Medina to SR 202: Eastside Transit and 26 
HOV Project Final Streams Mitigation Plan (WSDOT 2010a). The stream-related goals 27 
represent mitigation for stream impacts (not wetland impacts). A summary of these goals is 28 
presented below to provide context. The following points summarize the proposed benefits:  29 
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• Remove the road fill associated with two abandoned SR 520 ramps, and daylight Yarrow 1 
Creek within these areas. 2 

• Realign two reaches of Yarrow Creek (approximately 2,000 feet of stream channel) and 3 
700 feet of the South Fork Yarrow Creek (South Fork joins the main stem of Yarrow 4 
Creek upstream of the Yarrow Creek Mitigation Site). 5 

• Restore habitat complexity and stream functions within the realigned reaches to provide 6 
higher quality fish habitat than currently exists. Improvements will include improvements 7 
to channel morphology, floodplain connectivity, and installation of large woody debris in 8 
numbers that will emulate natural forested conditions.  9 

• These enhancements will result in a substantial increase in the quantity of available fish 10 
habitat, and create a substantial net increase in the quality of available fish habitat within 11 
the project limits. 12 

 13 



SR 520

! !

100 feet

!

!

50 feet

103RD AVE NE

10
8T

H 
A

V
E 

N
E

NORTHUP WAY

B
E

LL
E

V
U

E 
W

A
Y 

N
E

10
8

T
H 

P
L 

N
E

0 100 200 Feet

Figure 5
Yarrow Creek Mitigation Plan

D
:\G

IS
D

AT
A

\p
ro

je
ct

s\
w

as
h\

w
sd

ot
\S

R
_5

20
\C

or
rid

or
\m

ap
_d

oc
s\

m
xd

\M
iti

ga
tio

n_
re

po
rt_

fig
ur

e\
Fi

gu
re

5_
O

ns
ite

_M
iti

ga
tio

n.
m

xd

Legend

Wetland Creation
Wetland Rehabilitation

Stream Conversion to Wetland
Buffer Enhancement

Buffer
Proposed Culvert

Proposed Stream
Permanent Footprint

Temporary Footprint
Parcel

1 inch = 100 feet

Medina to SR 202: Eastside Transit and HOV Project
¯



 

Medina to SR 202: Eastside Transit and HOV Project     89   April 26, 2010 
Final Wetland Mitigation Report 

This page intentionally left blank  1 
 2 



Medina to SR 202: Eastside Transit and HOV Project 90   April 26, 2010 
Final Wetland Mitigation Report 

6.5.1.  Site Hydrology 1 

Wetland hydrology at the Yarrow Creek Site is influenced by overflows from Yarrow Creek and 2 
East Tributary to Yarrow Creek and a high groundwater table. Based on field observations, it 3 
appears that groundwater from the upslope areas to the south likely plays a significant role in the 4 
hydrology of this system. Both of the streams on the site appear to have been ditched and or 5 
straightened in the past. 6 

The Yarrow Creek Site will be graded to remove upland fill and provide a better connection 7 
between the existing wetland and Yarrow Creek. The proposed stream elevation is at roughly the 8 
same elevation as the existing stream channel, and the channel has greater stream length on the 9 
site. Grading to create the floodplain for Yarrow Creek and to create and rehabilitate wetlands 10 
will lower this area to elevations similar to the existing wetland boundary. As a result, the 11 
mitigation is expected to maintain hydrologic conditions at or near the surface of the created and 12 
rehabilitated wetland areas for sufficient duration to meet the USACE requirements for 13 
jurisdictional wetlands.  14 

Created and rehabilitated wetland areas will have surface saturation for 30 consecutive days 15 
during the growing season for three or more years out of five years throughout the monitoring 16 
period. Alternative methods of determining suitable levels of saturation (such as matching 17 
conditions in reference wetlands) may be used in years of non-typical precipitation. A formal 18 
wetland delineation will also be conducted at Year 10 to determine the extents of on-site 19 
wetlands. 20 

Stream Flow 21 

Stream flow modeling was used in the design of the stream channel. This modeling was also 22 
used to help assure frequent overbank flooding from the stream to the wetlands (WSDOT 23 
2010c). The floodplain wetlands at the Yarrow Creek Mitigation Site have been designed to be 24 
inundated by stream flow at any flow greater than the bank full event (approximately 1.8 years). 25 

Groundwater 26 

Groundwater is assumed to be a significant hydrologic input to the Yarrow Creek Mitigation 27 
Site. A map of the groundwater wells on-site and data are provided in Appendix D. Groundwater 28 
wells were monitored monthly from March 2009 to March 2010. Near the east edge and highest 29 
part of the site, the lowest water level in a well (#H262p-08) was measured at an elevation of 30 
49.2 feet. The closest wetland edge is at an elevation of 45 feet. Near the middle of the site, the 31 
lowest water level in a well (#H261p-08) was measured at an elevation of 42.1 feet. The closest 32 
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wetland edge was at an elevation of 42 feet. This and the other groundwater data collected at the 1 
site indicate that the wetland areas will meet the criteria for wetland hydrology. WSDOT will use 2 
this and future groundwater data to further evaluate hydrology and to complete the final design. 3 

6.5.2.  Invasive Species Control Strategy 4 

Reed canarygrass is a dominant invasive species present at the Yarrow Creek Mitigation Site. 5 
The presence of this species reflects the past development and grading activities and associated 6 
disturbance agricultural activities, nutrient levels in the runoff from adjacent roads and 7 
development, sedimentation levels, seed bank, and existing rhizome bank. Due to the presence of 8 
seed sources both upstream of the site and throughout the region, reed canarygrass is expected to 9 
persist at the Yarrow Creek Mitigation Site indefinitely. The performance criteria and measures 10 
for invasive vegetation presented in Chapter 7 take this factor into account. 11 

The site preparation for the Yarrow Creek Mitigation Site will include grading and removal of 12 
portions of the topsoil to remove reed canarygrass seeds and rhizomes. The strategy for control 13 
of reed canarygrass will include both short-term and long-term measures, as described in Section 14 
5.5.2, and summarized below. 15 

Short-Term Reed Canarygrass Control Measures 16 

• Mowing 17 

• Herbicide  18 

• Mulching 19 

Long-Term Reed Canarygrass Control Measures  20 

• Dense plantings of native woody species  21 

Ongoing Maintenance 22 

• Mowing of reed canarygrass 23 

• Hand removal where necessary  24 
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• Herbicide application 1 

• Replacement planting as applicable 2 

6.5.3.  Grading Design 3 

The Yarrow Creek Mitigation Site’s design will include grading throughout the site (Appendix 4 
E). The majority of the grading activity will result from the removal of the abandoned highway 5 
ramps and associated upland fill. This grading is part of the wetland and floodplain creation and 6 
plans to daylight portions of Yarrow Creek.  7 

A smaller amount of grading will be required to relocate the channel of Yarrow Creek in a more 8 
natural configuration. The confluence of East Fork Yarrow Creek with the main stem would also 9 
be moved during this grading.  10 

Additional grading will be necessary to re-establish the connections between Yarrow Creek and 11 
its associated wetlands and floodplains and to remove the seed source for invasive species. Some 12 
portions of the floodplain will also be graded slightly higher to help form the meanders.  13 

Final grades will be established consistent with wetland hydrology requirements for the 14 
rehabilitated and created wetland areas, and may be adjusted for desired habitats based on more 15 
detailed hydrologic data. 16 

6.5.4.  Yarrow Creek Channel Design 17 

A detailed discussion of the Yarrow Creek channel design the improvements to stream and 18 
riparian function at the Yarrow Creek Mitigation Site is provided in Medina to SR 202: Eastside 19 
Transit and HOV Project Final Streams Mitigation Plan (WSDOT 2010a). Although they are 20 
not directly related to the wetland mitigation, the stream design elements are summarized below 21 
to provide context for the site.  22 

• Yarrow Creek will be realigned into a longer channel and four existing culverts will be 23 
removed.  24 

• The design will incorporate large woody debris and log jams.  25 

• Habitat features (e.g. snags and coarse woody debris) will be installed in the floodplain.  26 

A schematic of the current channel layout is shown in Figure 5 and plans are included in 27 
Appendix E.  28 
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6.5.5.  Planting Design 1 

Planting areas for the Yarrow Creek Mitigation Site will consist of four distinct plant 2 
associations, the boundaries of which are based on the expected site hydrology. These four 3 
planting areas are: the wetland restoration planting, a low floodplain planting (Type 1), an upper 4 
floodplain planting (Type 2), and the stream buffer planting.  5 

The wetland restoration planting will consist of species appropriate to the proposed wetland 6 
hydrology and soils. The low floodplain terrace planting (Type 1) will consist of live stake 7 
willow species installed directly adjacent to the creek. This planting will help stabilize the creek 8 
channel, provide shading and encourage recruitment of small woody debris. The upper 9 
floodplain terrace planting (Type 2) includes willow species and a wider variety of trees and 10 
shrubs capable of withstanding occasional periods of inundation. Higher outlying areas will be 11 
planted with tree and shrub species that can tolerate drier conditions. The stream buffer area 12 
includes upland areas and will be planted with a mix of native tree and shrub species arranged in 13 
natural patterns to support and enhance riparian ecology, provide shade, and provide terrestrial 14 
habitat and recruitment of woody debris. Planting zones are shown in Figure 4, and species lists, 15 
community composition, and proposed plant spacing for these zones are presented in Table 17.  16 

Species for all planting have been selected with consideration for light tolerance, suitability to 17 
expected hydrologic conditions at the site, and ability to provide forage and cover for wildlife. 18 
Trees and shrubs will be arranged into irregular groups by species, and intermixed on the edges 19 
to create a more diffuse transition between species. Additional modifications to the species 20 
selected may be made as additional site design information becomes available. 21 

22 
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Table 17.  Planting List for Yarrow Creek Mitigation Site 1 

Common Name Scientific Name Indicator 
Status 

Community 
Composition 

Plant Spacing 
(in feet on 

center) 

Wetland Restoration Planting 

Trees 

   Red alder Alnus rubra FAC 25% 4’ 
   Oregon ash Fraxinus latifolia FACW 20% 4’ 
   Sitka spruce Picea sitchensis FAC 15% 4’ 
   Black cottonwood Populus balsamifera FAC 15% 4’ 
   Cascara Rhamnus purshiana FAC- 10% 4’ 
   Western red cedar Thuja plicata FAC 15% 4’ 
Shrubs 

   Red-osier dogwood Cornus sericea FACW+ 15% 4’ 
   Black twinberry Lonicera involucrata FAC+ 15% 4’ 
   Pacific ninebark Physocarpus capitatus FACW- 15% 4’ 
   Clustered rose Rosa pisocarpa FAC 15% 4’ 
   Hooker’s willow Salix hookerana FACW- 15% 4’ 
   Sitka willow Salix sitchensis FACW 15% 4’ 
   Rose spirea Spiraea douglasii FAC 10% 4’ 

Floodplain Planting Type 1 

Shrubs 

   Red-osier dogwood Cornus sericea FACW+ 30% 3’ 
   Pacific willow Salix lucida var. lasiandra FACW+ 20% 3’ 
   Scouler’s willow Salix scoulerana FAC 20% 3’ 
   Sitka willow Salix sitchensis FACW 30% 3’ 

Floodplain Planting Type 2 

Trees 

   Red alder Alnus rubra FAC 20% 12’ 
   Oregon ash Fraxinus latifolia FACW 15% 12’ 
   Sitka spruce Picea sitchensis FAC 15% 12’ 
   Black cottonwood Populus balsamifera FAC 15% 12’ 
   Pacific willow Salix lucida var. lasiandra FACW+ 20% 12’ 
   Western red cedar Thuja plicata FAC 15% 12’ 
Shrubs 

   Red-osier dogwood Cornus sericea FACW+ 15% 4’ 
   Black twinberry Lonicera involucrata FAC+ 15% 4’ 
   Pacific ninebark Physocarpus capitatus FACW- 15% 4’ 
   Clustered rose Rosa pisocarpa FAC 15% 4’ 



 

Medina to SR 202: Eastside Transit and HOV Project 95   April 26, 2010 
Final Wetland Mitigation Report 

Common Name Scientific Name Indicator 
Status 

Community 
Composition 

Plant Spacing 
(in feet on 

center) 

   Hooker’s willow Salix hookerana FACW- 15% 4’ 
   Sitka willow Salix sitchensis FACW 15% 4’ 
   Rose spirea Spiraea douglasii FAC 10% 4’ 

Stream and Buffer Planting 
Trees 

   Vine maple Acer circinatum FAC- 20% 12’ 
   Bigleaf maple Acer macrophyllum FACU 15% 12’ 
   Red alder Alnus rubra FAC 10% 12’ 
   Oregon ash Fraxinus latifolia FACW 10% 12’ 
   Bitter cherry Prunus emarginata FACU 10% 12’ 
   Douglas fir Pseudotsuga menziesii FACU 15% 12’ 
   Scouler’s willow Salix scoulerana FAC 5% 12’ 
   Western red cedar Thuja plicata FAC 15% 12’ 
Shrubs 

   Serviceberry Amelanchier alnifolia FACU 5% 4’ 
   Red-osier dogwood Cornus sericea FACW+ 10% 4’ 
   Beaked hazelnut Corylus cornuta FACU 5% 4’ 
   Mock orange Philadelphus lewisii NL 10% 4’ 
   Pacific ninebark Physocarpus capitatus FACW- 10% 4’ 
   Red-flowering currant Ribes sanguinium NI 5% 4’ 
   Nootka rose Rosa nutkana FAC 10% 4’ 
   Thimbleberry Rubus parviflorus FAC- 10% 4’ 
   Red elderberry Sambucus racemosa FACU 10% 4’ 
   Common snowberry Symphicarpos albus FACU 25% 4’ 

 1 

6.5.6.  Habitat Features 2 

Constructed habitat elements such as brush piles, perch poles, snags, and coarse woody debris 3 
can provide habitat for small mammals, amphibians, reptiles, predatory species, and passerine-4 
sized birds, primary excavating species (e.g., pileated woodpeckers), and bats. In addition, wood 5 
structures can host a variety of insects, which, in turn, will benefit a number of insectivorous 6 
surface-feeding species.  7 
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Habitat features appropriate to the target plant communities, wildlife species, and site conditions 1 
have been incorporated into the mitigation design. One or more of the following habitat features 2 
are to be incorporated into the site design: 3 

• Brush piles – installed in upland or dry riparian areas to mimic dense thickets caused by 4 
fallen trees (toppled trees create clumped, horizontal structures in the understory 5 
vegetation). 6 

• Raptor perch poles – installed in upland or dry riparian areas to replace or augment 7 
vertical structures.  8 

• Snags – installed in uplands, wetlands, and riparian zones to provide decadent vertical 9 
wood elements typical of a mature forest. 10 

• Coarse woody debris – installed in uplands, wetlands, and riparian zones (outside of 11 
bankfull width) to mimic toppled trees which create structure, water retention, and 12 
organic soil inputs as well as the habitat complexity usually present in forested sites. 13 

Quantities and placement of habitat features will be shown in the final mitigation plan sheets.  14 

6.5.7.  Site Protection 15 

The following site protection measures will be implemented as part of the mitigation plan: 16 

• The Yarrow Creek Mitigation Site shall be protected in perpetuity as it remains in 17 
WSDOT right of way. Impacts related to any future improvements in the corridor will 18 
require additional permits. 19 

• The south side of the site will be fenced using three wire (non-barbed) fence. This style 20 
of fence allows wildlife to pass through easily. 21 

• Access to the site will be fenced and gated. 22 

• Appropriate signs will be placed along the fence at 200-foot intervals. 23 

6.5.8.  Implementation Schedule 24 

A complete implementation schedule for this proposed mitigation has not yet been developed. 25 
However, the following tentative schedule is expected for the site: 26 
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Ongoing Studies and Benchmarks (Pre-Construction): 1 

• Soil studies 2 

• Permit applications 3 

• Permit approval 4 

• Plans, specifications, and estimates (PS&E) 5 

Construction Activities: 6 

• Shallow groundwater monitoring 7 

• Installation of Temporary Erosion and Sediment Control (TESC) measures 8 

• Implementation of invasive species control plan 9 

• Excavation of new channels and associated areas for Yarrow Creek 10 

• Installation of plantings 11 

• Preparation of as-built drawings 12 

• Initial monitoring of site 13 

A more comprehensive implementation schedule will be developed as the project design 14 
advances. 15 

6.6  Ecological Benefits 16 

6.6.1.  Wetland Functions 17 

The Yarrow Creek Mitigation Site is expected to substantially improve hydrologic and habitat 18 
functions in the riparian wetlands associated with Yarrow Creek. The list below displays 19 
functional attributes of the mitigation wetlands that will be improved and added compared to the 20 
existing impacted wetlands. 21 

Improved Functional Attributes: 22 

• Reduce prevalence of invasive species 23 

• Increase plant diversity by replanting with native species 24 

• Increase vertical and horizontal habitat complexity 25 

• Provide additional habitat features 26 
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New Functional Attributes: 1 

• Create additional wetland area  2 

• Joins Wetlands YCS-1 and YCS-2 into a single complex; his creates greater potential for 3 
habitat and water quality functions 4 

• Reconnect wetland to Yarrow Creek, increasing opportunities for water quality and 5 
hydrologic functions  6 

Functional Lift 7 

The Yarrow Mitigation Site also provides a rare unique opportunity for wetland mitigation. 8 
Nestled in a highly urbanized watershed, the site has the unusual potential to restore wetland area 9 
by removing infrastructure, while at the same time supporting a suite of mitigation activities to 10 
improve the performance of wetland and stream functions. 11 

Functional lift for the Yarrow Creek Mitigation Site was assessed using the same descriptive 12 
process described for the Keller Mitigation Site. This method is based on the wetland functions 13 
identified in the Washington State Wetland Rating System for Western Washington Revised 14 
(Hruby 2004) and the set of physical characteristics defined in the best available science 15 
(Sheldon et al. 2005). Based on this description, the Yarrow Mitigation Site provides functional 16 
lift in the three wetland functions over the majority of the area of the site. 17 

The following section includes the detailed description of the wetland function characteristics at 18 
the Yarrow Creek Mitigation Site and the proposed improvements. Table 18 provides a summary 19 
of the expected functional lift at the site. 20 

21 
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Table 18.  Functional Lift Resulting from the Proposed Wetland Rehabilitation at Yarrow Creek Mitigation Site 1 

Characteristic Existing Conditions  Proposed Conditions Change in Function 

Water Quality 

Sediment removal Relatively low residence time due to 
flashy character of stream.  

Absence of dense woody vegetation 
in Yarrow Creek to slow flows. 

Yarrow Creek to be connected to 
associated wetlands. 

Woody debris jams added to Yarrow 
Creek, 

Dense woody vegetation planted to 
retard flows (2.54 acres of wetland). 

Increase in function in 
approximately 2.54 acres. Phosphorous removal 

Nitrogen removal 

Metal and toxic 
organic removal 

Pathogen removal No change. 

Hydrologic 

Peak flow reduction  Approximately 2.62 acres have 
potential for overbank flows; 
emergent vegetation does not 
significantly decrease flow velocities. 

Additional floodplain areas added 
where uplands are removed. 

Connection to overbanking area 
improved by lowering floodplain to 
just below 2-year flood elevation. 

Filling drainage ditches and 
removing drain tiles will assist in 
retarding runoff. 

Increase in woody vegetation over 
2.54 acres will reduce velocities. 

1.34 acres of created wetlands. 

 

Flows slowed on approximately 1.2 
acres of rehabilitated wetland. 

Increase in potential to reduce 
velocities affecting peak flows, ~ 
2.54 acres of vegetated wetland. 

Erosion reduction Limited vegetation to reduce flow 
velocities (little or no woody 
vegetation on the banks of Yarrow 
Creek). 

Dense woody vegetation planted 
along 2.54 acres of streambanks and 
floodplains. 

Groundwater recharge Role of wetland in performing this 
function is unclear. 

Not expected to be affected by this 
function. 

No change. 
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Characteristic Existing Conditions  Proposed Conditions Change in Function 

Habitat 

Structural complexity  Limited plant diversity, habitat 
features largely absent, limited 
interspersion of vegetation types and 
plant types. 

Thirteen native wetland species 
proposed, habitat structures included 
in design, multiple vegetation types 
proposed with higher degree of plant 
type and vegetation type 
interspersion. 

Increase in structural complexity 
over 2.54 acres. 

Abundant food 
sources 

Emergent vegetation dominated by 
non-native species provides limited 
sources of food. 

Addition of 24 species of fruit or 
seed-bearing plants (12 in wetland 
and 12 in the associated uplands. 

Increase in available food sources 
over 2.54 acres. 

Connectivity to other 
natural resources 

Wetlands provide connection 
between off-site habitats and Yarrow 
Creek. 

Connection to be maintained.  

Wetland YCS-1 and YCS-2 will be 
connected by new wetland. 

Improved connection between on-
site wetlands. 

Moist and moderate 
microclimate 

Drainage features convey water off 
the site more rapidly than natural 
conditions. 

Emergent vegetation provides little 
temperature moderation. 

Additional wetland habitat added to 
system. 

Restored Yarrow Creek in natural 
channel will have greater length on-
site and greater contact with 
associated wetlands.  

Dense woody vegetation planted to 
retard flows (2.54 acres). 

Gain of 1.34 acres of moist 
microclimate. 

Hydrologic changes may increase 
moisture available at the site 
(~2.54 acres affected).  

2.54 acres of shading provides 
additional temperature control.  

 1 

 2 
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Water Quality Function 1 

The primary mechanisms for water quality improvement in wetlands are sediment removal, 2 
phosphorous removal, nitrogen removal, metal and toxic organic removal, and pathogen removal 3 
(Sheldon et al. 2005).  4 

Residence time is an important factor in water quality improvement, since it provides greater 5 
potential for particulates to settle (Sheldon et al. 2005). Residence time at the Yarrow Creek 6 
Mitigation Site is currently limited by the area of the wetland subject to overbank flooding, the 7 
relative absence of woody vegetation near Yarrow Creek, and the relatively short stream length 8 
in the wetlands. The proposed Yarrow Creek Mitigation Plan will create new riparian wetlands 9 
that provide additional overbank storage area. The plan will also add woody debris that will 10 
assist in lowering water velocities, and increase the length of Yarrow Creek and the number of 11 
meanders in the channel. These factors are expected to result in improvement in the sediment 12 
removal characteristics of the wetlands at the Yarrow Creek Mitigation Site.  13 

These improvements in water quality function are expected to extend to other water quality 14 
mechanisms that are dependant of sediment retention, namely the removal of phosphorous, 15 
nitrogen, and toxics (Sheldon et al. 2005). Reduced flow velocities in Yarrow Creek are not 16 
likely to effect pathogen removal; however the increase in residence time may provide some 17 
benefit. 18 

Hydrologic Function 19 

The physical processes associated with hydrologic function are reduced peak flows, reduced 20 
erosion, and groundwater recharge (Sheldon et al. 2005).  21 

The major characteristic of riverine wetland in western Washington judged to reduce peak flows 22 
is the storage provided by overbank areas (Sheldon et al. 2005). The Yarrow Creek Mitigation 23 
Site will add approximately 1.34 acres of overbank storage in the project area. Since the Medina 24 
to SR 202: Eastside Transit and HOV Project will provide treatment for all of the stormwater 25 
from the project, the new overbank storage capacity provided at the Yarrow Creek Mitigation 26 
Site would benefit the Yarrow Creek watershed as a whole.  27 

The proposed project will also add 2.54 acres of woody vegetation along the stream channel and 28 
in the floodplain, and approximately 72 key pieces of large woody debris in the channel. Since 29 
woody vegetation and large woody debris in streams are major components in the reduction of 30 
erosion in riparian systems in western Washington (Sheldon et al. 2005), the addition of these 31 
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elements is expected to provide a significant improvement in reducing erosion on the site and 1 
downstream.  2 

Groundwater recharge occurs in riparian wetlands only where the wetlands impound and hold 3 
surface water (Sheldon et al. 2005). The riparian wetlands in the Yarrow Creek Mitigation Site 4 
do not currently appear to impound water. Since no impounding areas are proposed on the site, 5 
the performance of this characteristic is not expected to change.  6 

Habitat Function 7 

Characteristics that make wetlands important as habitat include structural complexity, 8 
connectivity to other natural resources, abundant food sources, and the presence of a moist and 9 
moderate microclimate (Sheldon et al. 2005).  10 

Important elements of structural complexity include plant species richness, the presence of 11 
physical habitat features (e.g., open water areas, rocks), interspersion of vegetation types, and 12 
interspersion of plant types (Sheldon et al. 2005). The Yarrow Creek Mitigation Site currently 13 
has limited plant diversity and habitat features are largely absent. Interspersion of habitat types 14 
and plant communities varies between the site’s two wetlands, but is greater in Wetland YCS-2, 15 
primarily due to forested habitat off-site. As a result, the overall level of structural complexity at 16 
the Yarrow Creek Mitigation site varies from low to moderate, depending on the location 17 
(WSDOT 2009a). 18 

The proposed rehabilitation will improve structural complexity by connecting the two existing 19 
wetlands, creating a more sinuous stream channel, and planting shrub and forested vegetation 20 
types with complex edges. Interspersion can be further increased by grouping the planting by 21 
species, and inter-mixing the species at the edges of the planting groups. A variety of physical 22 
habitat structures (such as standing snags, brush piles, raptor perch poles and coarse woody 23 
debris) will also be added to the site. Overall, the Yarrow Creek Mitigation Site will create 1.34 24 
acres of new wetland habitat and significantly increase the structural complexity of the 1.20 25 
acres of rehabilitated wetlands.  26 

The Yarrow Creek Mitigation Site is located in a densely-developed suburban area immediately 27 
adjoining SR 520. As a result, buffers are small, and connections to other terrestrial habitats are 28 
limited. The location of the site along Yarrow Creek does provide some habitat connectivity, 29 
since aquatic animals can access the site via the stream. The proposed mitigation will connect 30 
Wetlands YCS-1 and YCS-2, increasing the areas of habitat available and decreasing 31 
fragmentation. This will also allow for enhanced buffer areas compared to the current conditions.  32 
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Wetlands on the Yarrow Creek Mitigation Site are dominated by non-native grasses that provide 1 
limited food sources. The proposed mitigation includes 24 fruiting or seed-bearing tree and shrub 2 
species that will provide additional sources of food for wildlife. These species will be planted 3 
throughout the site, providing additional foraging habitat in 1.34 acres of newly created wetland 4 
area, and in 1.20 acres of rehabilitated wetland. 5 

A moist microclimate with milder temperature extremes than the surrounding areas is a desirable 6 
habitat for many species (Sheldon et al. 2005). The straightened character of Yarrow Creek at the 7 
mitigation site and the absence of woody vegetation reduce residence time and increase 8 
exposure. The result is a reduction in the site’s capacity to maintain this desirable moist and 9 
temperate microclimate. The proposed mitigation activities at the site will increase the length of 10 
Yarrow Creek on-site and the stream’s connection to the associated floodplain. The proposed 11 
woody vegetation will (on maturity) provide shading for the wetlands. These changes in site 12 
hydrology and shading are expected to retain moisture on the site longer than current conditions, 13 
and assist in moderating temperature extremes. These benefits are expected to occur in 1.20 acres 14 
of rehabilitated wetland and 1.34 acres of created wetland. 15 

6.6.2.  Stream and Riparian Functions 16 

A detailed discussion of the existing conditions in streams in the project area and the 17 
improvements to stream and riparian function at the Yarrow Creek Mitigation Site is provided in 18 
Medina to SR 202: Eastside Transit and HOV Project Final Streams Mitigation Plan (WSDOT 19 
2010a).  20 

6.6.3.  Buffer Functions 21 

Buffers for the Yarrow Creek Mitigation Site have been designed in accordance with USACE 22 
and Ecology Joint Guidance to provide adequate protection for the site’s wetland functions. The 23 
following benefits are expected to occur:  24 

• Improved screening of wetland from off-site activities 25 

• Control of invasive species 26 

• Improved habitat function through replanting with appropriate native trees and shrubs 27 

• Improved potential for woody debris recruitment. 28 

29 
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Chapter 7.  Mitigation Goals, Objectives, and 1 

Performance Criteria 2 

The Washington State Department of Transportation (WSDOT) uses goals and objectives to 3 
guide mitigation design and construction. Goals and objectives typically are based on area or 4 
function. Goals describe the overall intent of mitigation efforts; objectives describe individual 5 
components of the mitigation site in detail. Performance measures and standards are the 6 
benchmarks that define success for each objective and direct adaptive management. These 7 
measures and standards describe specific on-site characteristics that indicate whether the 8 
mitigation site meets an objective. They also guide the management of the mitigation site with 9 
intermediate benchmarks. Performance standards are also used to evaluate compliance with 10 
regulatory permits during the monitoring period. Contingency plans describe what actions can be 11 
taken to correct site deficiencies. 12 

WSDOT uses the adaptive management process to improve mitigation success. Adaptive 13 
management is a process through which changes to mitigation activities, maintenance 14 
procedures, or monitoring protocols are developed based on the successes or failures in other 15 
mitigation projects. These changes are then incorporated into the current mitigation projects. 16 
Information from ongoing monitoring further directs subsequent site management activities. 17 
WSDOT will monitor the site for up to 10 years and perform maintenance, as necessary, to 18 
achieve the mitigation performance standards. As part of the adaptive management process, mid-19 
course corrections may be necessary if the site develops in ways that were not anticipated during 20 
design and permitting of the project. These mid-course corrections require coordination with 21 
regulators, and may, in some cases, require negotiation of revised performance standards. 22 

7.1  Goals 23 

The Medina to SR 202: Eastside Transit and HOV Project will use a comprehensive mitigation 24 
plan to mitigate for 6.77 acres of permanent wetland fill, 0.11 acre of long-term temporary 25 
wetland clearing, and permanent impacts to 1.14 acres of permanent wetland buffer loss. The 26 
mitigation plan will incorporate the following elements:  27 

Off-site mitigation at the Keller Mitigation Site 28 

• Rehabilitating 25.48 acres of wetlands – improving hydrologic functions and increasing 29 
aquatic habitat connectivity, structure, and interspersion. 30 
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• Rehabilitating 3.56 acres of wetland to function as buffers, converting this area from 1 
pasture to forested wetland.  2 

• Enhance 1.52 acres of riparian upland with native upland forest vegetation. 3 

On-site mitigation at the Yarrow Creek Mitigation Site 4 

• Restoring/creating 0.52 acre of new forested wetland.  5 

• Restoring/creating 0.82 acre of new forested wetland to serve as regulatory buffer. 6 

• Rehabilitating 0.63 acre of existing disturbed emergent wetland to forested riparian 7 
wetland. 8 

• Rehabilitating 0.57 acre of existing disturbed emergent wetland to serve as regulatory 9 
buffer. 10 

• Enhance 0.63 acre of disturbed riparian and wetland buffer to forested upland. 11 

7.2  Objectives 12 

Off-site Objectives 13 

Rehabilitate the wetland at the Keller Mitigation Site 14 

• KR1: Rehabilitate hydrologic functions by improving the connection to Evans Creek, 15 
creating a more natural channel configuration, filling agricultural drainage ditches and 16 
removing drain tiles, thus increasing the wetland’s ability to receive flood waters, which 17 
will decrease peak flows and downstream flooding.  18 

• KR2: Improve hydrologic and water quality function with vegetative roughness within 19 
the rehabilitated wetland. 20 

• KR3: Improve wetland wildlife habitat by altering the existing wetland to support a 21 
diverse native wetland plant community.  22 

• KR4: Provide wildlife habitat by constructing habitat features: snags, downed logs, and 23 
brush piles. 24 

Enhance buffers and riparian uplands at the Keller Mitigation Site 25 

• KE1: Improve upland wildlife habitat adjacent to a wetland by converting ~3.56 acres of 26 
pasture (predominantly wetland) into a more complex wetland forest community. 27 

• KE2: Preserve and enhance 1.52 acres of existing Bear Creek riparian uplands. 28 



Medina to SR 202: Eastside Transit and HOV Project 108   April 26, 2010 
Final Wetland Mitigation Report  

• KE3: Screen wetland from nearby human activities. 1 

• KE4: Provide wetland wildlife habitat by constructing habitat features: snags, downed 2 
logs, and brush piles. 3 

On-site Objectives 4 

Create/restore wetland at the Yarrow Creek Mitigation Site 5 

• YC1: Create additional wetland by removing upland fill.  6 

• YC2: Improve hydrologic and water quality function with vegetative roughness within 7 
the rerehabilitated wetland. 8 

• YC3: Improve wetland wildlife habitat by altering the existing wetland to support a 9 
diverse native wetland plant community.  10 

• YC4: Provide wildlife habitat by constructing habitat features: snags, downed logs, and 11 
brush piles. 12 

Rehabilitate wetland at the Yarrow Creek Mitigation Site 13 

• YR1: Rehabilitate hydrologic functions by improving the connection to Yarrow Creek, 14 
creating a more natural channel configuration, thus increasing the wetland’s ability to 15 
receive flood waters, which will decrease peak flows and downstream flooding.  16 

• YR2: Improve hydrologic and water quality function with vegetative roughness within 17 
the rerehabilitated wetland. 18 

• YR3: Improve wetland wildlife habitat by altering the existing wetland to support a 19 
diverse native wetland plant community.  20 

• YR4: Provide wildlife habitat by constructing habitat features: snags, downed logs, and 21 
brush piles. 22 

Enhance buffers at the Yarrow Creek Mitigation Site 23 

• YB1: Improve upland wildlife habitat adjacent to a wetland. 24 

• YB2: Screen wetland from nearby human activities. 25 

• YB3: Provide wetland wildlife habitat by constructing habitat features: snags, downed 26 
logs, and brush piles. 27 

 28 
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7.3  Performance Criteria 1 

The performance standards described below provide benchmarks for measuring progress of the 2 
goals and objectives of the mitigation site. Mitigation activities are intended to meet these 3 
performance standards within 10 years. The performance standards are based on function 4 
characteristics described in Method for Assessing Wetland Functions (Hruby et al., 1999a and 5 
1999b) or other approved methods. These performance standards measure structural attributes 6 
that serve as indicators of wetland functions. Methods to monitor each performance standard are 7 
described in general terms. 8 

7.3.1.  Hydrologic Performance  9 

The hydrologic performance standards document and verify that wetland area and ground 10 
elevations are established according to the criteria specified during the design. The hydrologic 11 
performance standards also assure that the wetlands retain the planned volume of water to reduce 12 
peak flows during flooding events. Retention of floodwaters also allows sediments and 13 
associated pollutants to settle in the wetland, thus improving water quality. These hydrologic 14 
performance standards directly relate to Objectives KR1, YC1, YC2, and YR1. 15 

Performance Measures  16 

Year 1 17 

As-built condition is consistent with the proposed grading plan. 18 

Years 1, 3, 5, and 7 19 

The soils in the rehabilitated wetland will be saturated to the surface, or standing water will be 20 
present within 12 inches of the surface for at least four consecutive weeks (10 percent) of the 21 
growing season in years when rainfall meets or exceeds the 30-year average. 22 

Performance Standard 23 

Year 10 24 

Wetlands at the mitigation sites will be delineated using currently approved methods.  25 

• The Keller Mitigation Site will contain at least 29.04 acres of rehabilitated wetland. 26 
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• The Yarrow Creek Site will contain 2.54 acres of wetland, including both 1 
restored/created wetland and rehabilitated wetland. 2 

7.3.2.  Wetland and Riparian Upland Vegetation 3 

The performance criteria for wetland vegetation document the establishment of wetland plant 4 
communities. The performance standards below relate to Objectives KR2, KR3, KE2, YC2, 5 
YC3, YR2, YR3, YB1, and YB2. 6 

Performance Measures 7 

Year 1  8 

Native, wetland (facultative and wetter) woody species (planted and volunteer) will achieve an 9 
average density of at least four plants per 100 square feet in the scrub-shrub and forested 10 
communities of the rehabilitated wetland.  11 

In the streamside planting area, emergent native wetland vegetation (planted and volunteer) will 12 
provide at least 25 percent cover. Gravel stream bed areas will not be included in the cover 13 
assessment.  14 

Year 3 15 

Native, wetland (facultative and wetter) woody species (planted and volunteer) will achieve an 16 
average density of at least four plants per 100 square feet in the scrub-shrub and forested 17 
communities of the rehabilitated wetland.  18 

In the streamside planting area, emergent native wetland vegetation (planted and volunteer) will 19 
provide at least 50 percent cover. Gravel stream bed areas will not be included in the cover 20 
assessment. 21 

Year 5 22 

Aerial cover of native, wetland (facultative and wetter) woody species will be at least 35 percent 23 
in the scrub-shrub and forested communities of the rehabilitated wetland. Desirable native 24 
species colonizing portions of the site will be included in the aerial cover. 25 
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In the streamside planting area, emergent native wetland vegetation (planted and volunteer) will 1 
provide at least 50 percent cover. Gravel stream bed areas will not be included in the cover 2 
assessment. 3 

Year 7 4 

Aerial cover of native, wetland (facultative and wetter) woody species will be at least 50 percent 5 
in the scrub-shrub and forested communities of the rehabilitated wetland. Desirable native 6 
species colonizing portions of the site will be included in the aerial cover. 7 

In the streamside planting area, emergent native wetland vegetation (planted and volunteer) will 8 
provide at least 50 percent cover. Gravel stream bed areas will not be included in the cover 9 
assessment. 10 

All years 11 

Washington State and King County listed Class A Noxious Weeds indentified on the site shall be 12 
eradicated. 13 

King County listed Class B and C Weeds identified on the site shall be controlled. Control of 14 
noxious weeds means to prevent all seed production and to prevent the dispersal of all 15 
propagative parts capable of forming new plants. 16 

Noxious Weeds listed by King County as Non-Designate including reed canarygrass, non-native 17 
blackberries and Scot’s broom will not exceed 25 percent aerial cover in rehabilitated wetlands 18 
and riparian uplands. 19 

Performance Standard 20 

Year 10 21 

Aerial cover of native woody species will be at least 70 percent in the scrub-shrub and forested 22 
communities in the rehabilitated wetland. Desirable native species colonizing portions of the site 23 
will be included in the aerial cover. 24 

In the streamside planting area, emergent native wetland vegetation (planted and volunteer) will 25 
provide at least 50 percent cover. Gravel stream bed areas will not be included in the cover 26 
assessment. 27 

28 
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7.3.3.   Buffer Vegetation Performance 1 

The buffer vegetation performance criteria documents the establishment of a plant community 2 
that: 1) provides habitat for native wildlife; 2) screens wetland wildlife from human activity; and 3 
3) provides vegetative roughness to slow floodwaters and allow the deposition of sediment and 4 
associated pollutants. The buffer woody vegetation performance criteria directly relate to 5 
Objectives KE1, KE2, KE3, YB1, and YB2. 6 

Performance Measures  7 

Year 1 and Year 3 8 

Native woody species (planted and volunteer) will achieve an average density of at least four 9 
plants per 100 square feet in the upland buffer. 10 

Year 5 11 

Aerial cover of native woody species (planted and volunteer) will be at least 30 percent in the 12 
upland buffer. 13 

Year 7 14 

Aerial cover of native woody species (planted and volunteer) will be at least 40 percent in the 15 
upland buffer. 16 

All years 17 

Washington State and King County listed Class A Noxious Weeds indentified on the site shall be 18 
eradicated. 19 

King County listed Class B and C Weeds identified on the site shall be controlled. Control of 20 
noxious weeds means to prevent all seed production and to prevent the dispersal of all 21 
propagative parts capable of forming new plants. 22 

Noxious Weeds listed by King County as Non-Designate including reed canarygrass, non-native 23 
blackberries and Scot’s broom will not exceed 25 percent aerial cover in buffers. 24 

25 
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Performance Standards  1 

Year 10 2 

Aerial cover of native woody species will be at least 50 percent in the upland buffer. 3 

7.3.4.  Habitat Structure Performance Criteria 4 

Wildlife structures such as snags, downed logs, and brush piles will be designed to provide 5 
immediate habitat for wildlife. The habitat structure performance criteria directly relate to 6 
Objectives KR4, KE4, YC4, YR4 and YB3. 7 

Performance Standards  8 

Year 1 9 

Habitat structures installation will be verified and an as-built plan will document that all habitat 10 
structures were installed.  11 

12 
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7.4  Monitoring 1 

WSDOT staff (or their designated representatives) will monitor the mitigation site for 10 years 2 
after installation. If all the performance standards are achieved in less than 10 years, WSDOT 3 
may terminate monitoring with approval of the review agencies.  4 

Quantitative monitoring will be completed and documented 1, 3, 5, 7, and 10 years after initial 5 
acceptance of the mitigation construction. The site should be evaluated during the summer 6 
following plant installation to assess survival rates and document the presence of non-native 7 
invasive species. The WSDOT HQ Wetland Assessment and Monitoring Program (or their 8 
designated representatives) will also complete informal (qualitative) assessments of the 9 
mitigation site in years 2, 4, 6, and 8 for adaptive management purposes only. 10 

Quantitative monitoring will be designed to determine if the performance measures or 11 
performance standards have been met. Monitoring reports will be submitted for review and 12 
comment to the recipients listed in Table 19 by the month of April following the formal 13 
monitoring activities conducted the previous year. 14 

15 
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Table 19.  Monitoring Report Recipients 1 

Permitting Agency or Organization Contact Name and Address 

U.S. Army Corps of Engineers  

Department of Ecology  

WDFW  

Municipal governments as appropriate, possibly 
including: 

Medina 

Hunts Point 

Clyde Hill 

Yarrow Point 

Kirkland 

Bellevue 

Redmond 

 

 2 

WSDOT has established a comprehensive set of monitoring methods used to monitor mitigation 3 
sites. The actual methods used to monitor each site are documented in annual monitoring reports 4 
prepared by WSDOT’s Wetland Assessment and Monitoring Program based in the 5 
Environmental Services Office in Olympia, Washington, or their designated representatives.  6 

7.5  Contingency Plan  7 

WSDOT anticipates the mitigation goals will be accomplished with the construction and 8 
installation of the mitigation design as shown on the grading and planting plans. Contingency 9 
actions, however, may be needed to correct unforeseen problems. Contingency revisions 10 
typically require coordination with the permitting agencies. 11 

As necessary, contingency measures (site management or revisions to performance criteria with 12 
permitting agency agreement) will be implemented to meet performance measures and standards. 13 
The following describes potential situations that may occur and the potential contingencies that 14 
can be implemented to correct the problem. Because not all site conditions can be anticipated, 15 
the contingencies discussed below do not represent an exhaustive list of potential problems or 16 
remedies. 17 
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7.5.1.  Hydrology 1 

Hydrologic problems occurring on a mitigation site are typically the result of either insufficient 2 
water or excessive water. Insufficient water can occur seasonally during drought conditions or 3 
can be a long-term problem. Long-term problems can be the result of altered surface water flows 4 
for mitigation sites reliant on surface water flows as the primary source of hydrology. For 5 
groundwater-driven mitigation sites, typical long-term hydrologic problems that result in either 6 
excessive or insufficient hydrology can occur from a design based on insufficient groundwater 7 
data, the establishment of incorrect final grade elevations, or an unperceived soil condition that 8 
alters groundwater flows. Hydrologic contingency measures will be implemented based on 9 
observed conditions or monitoring data. Steps to address insufficient or excessive hydrology are 10 
the following: 11 

• Clearly identify the source of the problem. 12 

• Consult with the Mitigation Design Team, including members of Biology, Landscape 13 
Architecture, and Hydrology, and the resource agencies to determine an appropriate 14 
course of action. 15 

7.5.2.  Vegetation 16 

Problems related to vegetation include plant mortality and poor growth resulting in low plant 17 
cover. These problems could be the result of insufficient site management, particularly watering 18 
in the first few growing seasons, animal browse, competition from invasive species, incorrect 19 
plant selection, altered site conditions, and vandalism. Contingencies for plant mortality and poor 20 
plant cover may include the following: 21 

• Plant replacement – Additional planting may be required to meet plant survival and plant 22 
cover requirements. Plant species will be evaluated in relation to site conditions to 23 
determine if plant substitutions will be required. 24 

• Weed control – Control of non-native invasive species may be required to meet survival 25 
and plant cover requirements. Weed control methods could include mechanical or hand 26 
control, mulching, or herbicide application. 27 

• Herbivore control – If plant survival or vegetation cover standards are not met because of 28 
animal browsing, the wildlife responsible will be identified and appropriate control 29 
measures will be attempted. This could include plant protection, fence installation, or the 30 
use of repellents. However, some pestilent and invasive wildlife species are difficult to 31 
avoid. Implementing precautionary measures with design and placement will minimize 32 
unwanted species but likely not eliminate them. Wildlife damage and manipulation to 33 
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plantings and structures should be expected to occur and, with exceptions, it may be 1 
necessary to accept the situation and allow the vegetation to mature under these 2 
conditions. Occasionally it may be necessary to dissuade or exclude destructive wildlife 3 
species.  4 

Native species such as beaver may initially create a perception of damaging effects on the 5 
expected outcome of a mitigation site; however, the site modifications that result from 6 
their activities can create functions and habitats suited to several other species. The 7 
following additional measures are proposed as potential contingencies for beaver-induced 8 
failure to meet vegetation performance standards: 9 

 Replace plants. 10 

 Plant less preferable species. 11 

 Adjust plant species and/or communities. 12 

 Install temporary fenced enclosures around some of the forested and/or shrub 13 
communities. 14 

 Control and reduce the cover of reed canarygrass and non-native blackberry in 15 
order to enhance establishment of native plant species. 16 

 Vandalism – To prevent vegetation disturbance from vandalism, fence installation and 17 
sensitive area signage will be installed.  18 

7.5.3.  Wildlife Structures 19 

Wildlife structures will be installed during construction activities and will be monitored to verify 20 
presence or absence. The contingency for wildlife structures is to replace or repair missing or 21 
damaged structures. If habitat structures become vandalized, are missing, or are functionally 22 
damaged, they will be repaired or replaced as necessary. 23 

7.6  Site Management 24 

WSDOT (or their designated representatives) will manage the site annually for the first 10 years. 25 
Site management activities shall include noxious weed control and may include mulching, 26 
fertilizing, supplemental watering, maintaining access, repairing damage from vandals, 27 
correcting erosion or sedimentation problems, or litter pickup. During the first year, 28 
supplemental watering of buffers and seasonally saturated wetland areas will occur during July, 29 
August, and September to assure, at a minimum, the equivalent of normal rainfall levels and no 30 
periods of drought (no rainfall or watering ) longer than three weeks. 31 
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Reed canarygrass dominates the watershed and suppression/control of this invasive plant will 1 
require careful site preparation and active site management. While complete elimination of reed 2 
canarygrass from the mitigation site may not be possible, it should be managed sufficiently to 3 
ensure survival of the native planted species until they can effectively compete. 4 

If Japanese knotweed is found at the mitigation site during monitoring, WSDOT (or their 5 
designated representatives) will promptly remove the stems above ground and chemically treat it 6 
to facilitate elimination of roots and rhizomes below ground. 7 

8 
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Appendix A-1 
 

Appendix A—Wetland Impact Summaries 
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Appendix A-2 
 

The impacts to wetlands and associated functions that would result from the proposed project are 
summarized in the sheets that follow. Please refer to Figure 2, Plates 1-6 for wetland locations 
and impact areas. 
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Appendix A-3 
 

Table A-1.  Wetland FC Park Impact Summary.  
Wetland Impacts Summary Sheet 

North of SR 520, just south of NE 32nd Street in Fairweather Nature Preserve 

 

Local Jurisdiction Medina 
WRIA 8 
Ecology Rating  
(Hruby 2004) IV 

Local J u ris d ic tion  
Rating IV 

Local Jurisdiction 
Buffer Width 35 feet 

Wetland Size 0.19 acre 
Cowardin 
Classification PSS 

HGM Classification Slope 
Wetland Rating System Pts. 

Water Quality Score 
Hydrologic Score 

Total Score 
Habitat Score 

8 
8 

28 
12 

Wetland and Buffer Impact Summary 

Wetland Impacts Permanent 
Temporary 

0 acres (0% of Wetland FC Park) 
0 

Buffer Impacts Permanent 
Temporary 

0 
0 

Dominant 
Vegetation Impacted 

Dominant species in this scrub-shrub wetland include western redcedar (Thuja 
plicata), Pacific ninebark (Physocarpus capitatus), twinberry honeysuckle 
(Lonicera involucrata), rose spirea (Spiraea douglasii), and creeping buttercup 
(Ranunculus repens). 

Soils Series 
Impacted 

No soil samples were taken due to limited access. 

Hydrology Impacted Wetland FC Park is supported by groundwater. 
Wetland Functions Impact Summary 

  

Water Quality  The Medina to SR 202: Eastside Transit and HOV Project will have no impact 
on water quality functions. 

Hydrologic  The project will have no impact on hydrologic functions. 
Habitat  The project will have no impact on habitat functions. 
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Table A-2.  Wetland FCN-3 Impact Summary.  
Wetland Impacts Summary Sheet 

North of SR 520, adjacent to the bicycle/pedestrian path and near the end of 80th Avenue NE. 

 

Local Jurisdiction Medina 
WRIA 8 
Ecology Rating  
(Hruby, 2004) IV 

Local J u ris d ic tion  
Rating IV 

Ecolog y Buffer Width 50 feet 
Wetland Size 0.027 acre 
Cowardin 
Classification PEM 

HGM Classification Slope 
Wetland Rating System Pts. 

Water Quality Score 
Hydrologic Score 

Total Score 
Habitat Score 

  1 
  0 

10 
  9 

Wetland and Buffer Impact Summary 

Wetland Impacts Permanent 
Temporary 

0.03 acres (100% of Wetland FCN-3) 
0 

Buffer Impacts Permanent 
Temporary 

0 
0 

Dominant 
Vegetation Impacted 

Emergent wetland dominated by assorted grasses including bentgrasses 
(Agrostis sp.) and creeping buttercup. It is regularly mowed. 

Soils Series 
Impacted 

Gravelly loam, very dark grayish brown (10YR 3/2), with redoximorphic 
concentrations over clay loam (2.5Y 5/1) with redoximorphic concentrations. 

Hydrology Impacted Groundwater seepage. 
Wetland Functions Impact Summary 

  

Water Quality  
FCN-3 has low potential to improve water quality because most of the 
herbaceous vegetation is mowed, and there no opportunity to improve water 
quality Filling Wetland FCN-3 will result in a loss of this (low) water quality 
improvement potential.  

Hydrologic  Wetland FCN-3 has There is no potential or opportunity to reduce flooding or 
erosion. This function would not be affected. 

Habitat  FCN-3 has a low potential, and moderate opportunity for habitat due to the 
limited habitat diversity. All habitat function will be lost for FCN-3. 
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Table A-3.  Wetland FCS-1 Impact Summary.  
Wetland Impacts Summary Sheet 

In the right-of-way south of SR 520 and just east of the pedestrian walkway over SR 520. 

 

Local Jurisdiction Medina/Hunts Point 
WRIA 8 
Ecology Rating  
(Hruby 2004) IV 

Local J u ris d ic tion  
Rating IV/NA 

Local/Eco log y Buffer 
Width 35/50 feet 

Wetland Size 0.04 acre 
Cowardin 
Classification PEM 

HGM Classification Depressional Outflow 
Wetland Rating System Pts. 

Water Quality Score 
Hydrologic Score 

Total Score 
Habitat Score 

14 
  5 

26 
  7 

Wetland and Buffer Impact Summary 

Wetland Impacts Permanent 
Temporary 

0.04 acres (100% of Wetland FCS-1) 
0 

Buffer Impacts Permanent 
Temporary 

0 
0 

Dominant 
Vegetation Impacted 

Vegetation in FCS-1 is dominated by creeping buttercup, reed canarygrass, 
and bentgrasses. 

Soils Series 
Impacted 

Loam, very dark grayish brown (10YR 3/2), with redoximorphic concentrations 
over silt loam (2.5YR 6/2) with redoximorphic concentrations. 

Hydrology Impacted The wetland receives storm water runoff from SR 520. 
Wetland Functions Impact Summary 

  

Water Quality  
FCS-1 has persistent ungrazed vegetation and a moderate potential to improve 
water quality. It also has the opportunity to improve water quality due to its 
location. This water quality potential and opportunity will be lost when the 
wetland is filled. 

Hydrologic  The wetland has low potential to minimize flooding and erosion, but no 
opportunity. Hydrologic potential for FCS-1 will also be lost. 

Habitat  
The wetland has low habitat value (both opportunity and potential); however, it 
is connected to an upland forest area.  Both habitat area and connectivity to the 
upland forest habitat will be lost. 
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Table A-4.  Wetland FCS-2 Impact Summary.  
Wetland Impacts Summary Sheet 

In the right-of-way south of SR 520 and along the off-ramp to 84th Avenue NE. 

 

Local Jurisdiction Hunts Point 
WRIA 8 
Ecology Rating  
(Hruby 2004) IV 

Local J u ris d ic tion  
Rating NA 

Ecology Buffer Width 50 feet 
Wetland Size 0.15 acre 
Cowardin 
Classification PEM 

HGM Classification Slope 
Wetland Rating System Pts. 

Water Quality Score 
Hydrologic Score 

Total Score 
Habitat Score 

16 
  2 

26 
  8 

Wetland and Buffer Impact Summary 

Wetland Impacts Permanent 
Temporary 

0.15 acres (100% of Wetland FCS-2) 
0 

Buffer Impacts Permanent 
Temporary 

0 
0 

Dominant 
Vegetation Impacted 

Emergent wetland dominated by reed canarygrass, bentgrasses, and field 
horsetail (Equisetum arvense), with some panicled bulrush (also called small-
fruited bulrush, Scirpus microcarpus). 

Soils Series 
Impacted 

Gravelly loam, dark grayish brown (10YR 4/2), with redoximorphic 
concentrations over clay loam (2.5YR 6/2) with redoximorphic concentrations. 

Hydrology Impacted Hydrology was assumed based on soils and best professional judgment. 
Wetland Functions Impact Summary 

  

Water Quality  
FCS-2 has the opportunity to improve water quality because it is adjacent to SR 
520 and has moderate potential because it has dense, ungrazed vegetation 
over most of its area. Water quality functions provided by this wetland would be 
lost when this area is filled and wetland vegetation is removed. 

Hydrologic  
The wetland likely receives floodwater from Fairweather Creek but vegetation is 
not rigid; therefore, it has low opportunity to improve hydrologic conditions but 
does not have the potential. Opportunity to provide hydrologic function would be 
lost when this wetland is filled. 

Habitat  The wetland has some connectivity to upland forest, but low habitat potential 
and opportunity. All habitat functions would be lost in this area. 
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Table A-5.  Wetland FCS-3A Impact Summary.  
Wetland Impacts Summary Sheet 

The FCS-3 wetlands are between SR 520 and the eastbound off-ramp to 84th Avenue NE. 

 

Local Jurisdiction Hunts Point 
WRIA 8 
Ecology Rating  
(Hruby 2004) IV 

Local J u ris d ic tion  
Rating NA 

Ecology Buffer Width 50 feet 
Wetland Size 0.01 acre 
Cowardin 
Classification PEM 

HGM Classification Slope 
Wetland Rating System Pts. 

Water Quality Score 
Hydrologic Score 

Total Score 
Habitat Score 

0 
0 

6 
6 

Wetland and Buffer Impact Summary 

Wetland Impacts Permanent 
Temporary 

0.01 acres (100% of Wetland FCS-3A) 
0 

Buffer Impacts Permanent 
Temporary 

0 
0 

Dominant 
Vegetation Impacted 

Emergent wetland dominated by bentgrass and common rush (Juncus effusus). 

Soils Series 
Impacted 

Clay loam, black (10YR 2/1) over loamy sand, very dark grayish brown (2.5Y 
3/2) with redoximorphic concentrations. 

Hydrology Impacted Groundwater seepage, may be the result of the SR 520 roadcut. 
Wetland Functions Impact Summary 

  

Water Quality  
FCS-3A has the opportunity to improve water quality because it is located 
between SR 520 and the off-ramp to 84th Avenue NE, but no potential due to 
the slope. As a result, no performance of this function will be lost. 

Hydrologic  
This wetland does not have the potential or opportunity to reduce flooding or 
erosion due to its size and location in the landscape. As a result, no 
performance of this function will be lost. 

Habitat  All of the FCS-3 (A to E) wetlands provide low habitat functions. Habitat 
functions provided by this wetland will be lost. 
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Table A-6.  Wetland FCS-3B Impact Summary.  
Wetland Impacts Summary Sheet 

The FCS-3 wetlands are between SR 520 and the eastbound off-ramp to 84th Avenue NE. 

 

Local Jurisdiction Hunts Point 
WRIA 8 
Ecology Rating  
(Hruby 2004) IV 

Local J u ris d ic tion  
Rating NA 

Ecology Buffer Width 50 feet 
Wetland Size 0.04 acre 
Cowardin 
Classification PEM 

HGM Classification Slope 
Wetland Rating System Pts. 

Water Quality Score 
Hydrologic Score 

Total Score 
Habitat Score 

  4 
  0 

11 
  7 

Wetland and Buffer Impact Summary 

Wetland Impacts Permanent 
Temporary 

0.04 acres (100% of Wetland FCS-3B) 
0 

Buffer Impacts Permanent 
Temporary 

0 
0 

Dominant 
Vegetation Impacted 

Predominantly bentgrass and common rush. 

Soils Series 
Impacted 

Clay loam, black (10YR 2/1) over loamy sand, very dark grayish brown (2.5Y 
3/2) with redoximorphic concentrations. 

Hydrology Impacted Groundwater seep may be the result of the SR 520 roadcut. 
Wetland Functions Impact Summary 

  

Water Quality  
Wetland FCS-3B has a low potential to improve water quality because it is on a 
slope. It has the opportunity to improve water quality because it is located 
between SR 520 and the off-ramp to 84th Avenue NE. The potential to provide 
this function will be lost. 

Hydrologic  
These wetlands do not have the potential or opportunity to reduce flooding or 
erosion due to their size and location in the landscape. As a result, this function 
would not be reduced. 

Habitat  All of the FCS-3 (A to E) wetlands provide low habitat functions. Habitat 
functions provided by this wetland will be lost. 
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Table A-7.  Wetland FCS-3C Impact Summary.  
Wetland Impacts Summary Sheet 

The FCS-3 wetlands are between SR 520 and the eastbound off-ramp to 84th Avenue NE. 

 

Local Jurisdiction Hunts Point 
WRIA 8 
Ecology Rating  
(Hruby 2004) IV 

Local J u ris d ic tion  
Rating NA 

Ecology Buffer Width 50 feet 
Wetland Size 0.01 acre 
Cowardin 
Classification PEM 

HGM Classification Slope 
Wetland Rating System Pts. 

Water Quality Score 
Hydrologic Score 

Total Score 
Habitat Score 

0 
2 

9 
7 

Wetland and Buffer Impact Summary 

Wetland Impacts Permanent 
Temporary 

0.01 acres (100% of Wetland FCS-3C) 
0 

Buffer Impacts Permanent 
Temporary 

0 
0 

Dominant 
Vegetation Impacted 

Emergent wetland dominated by bentgrasses. 

Soils Series 
Impacted 

Silt loam, very dark brown (10YR 2/2), over loamy sand olive gray (5Y 4/2) with 
redoximorphic concentrations, over greenish gray (10BG 5/1) with 
redoxymorphic concentrations. 

Hydrology Impacted Groundwater seepage, may be the result of the SR 520 roadcut. 
Wetland Functions Impact Summary 

  

Water Quality  
FCS-3C does not have the potential to improve water quality because it is too 
steep and vegetation is mowed. It has the opportunity to improve water quality 
because it is located between SR 520 and the off-ramp to 84th Avenue NE. 

Hydrologic  

FCS-3C has a low potential to reduce flooding or erosion because it has small 
surface depressions that can retain water. It does not have the opportunity to 
reduce flooding or erosion due to its size and location in the landscape. Filling 
of the wetland with its small depressions would result in a loss of potential to 
perform hydrologic function. 

Habitat  FCS-3C has low habitat function. Habitat functions provided by this wetland will 
be lost. 
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Table A-8.  Wetland FCS-3D Impact Summary.  
Wetland Impacts Summary Sheet 

The FCS-3 wetlands are between SR 520 and the eastbound off-ramp to 84th Avenue NE. 

 

Local Jurisdiction Hunts Point 
WRIA 8 
Ecology Rating  
(Hruby 2004) IV 

Local J u ris d ic tion  
Rating NA 

Ecology Buffer Width 50 feet 
Wetland Size 0.04 acre 
Cowardin 
Classification PEM 

HGM Classification Slope 
Wetland Rating System Pts. 

Water Quality Score 
Hydrologic Score 

Total Score 
Habitat Score 

0 
0 

6 
6 

Wetland and Buffer Impact Summary 

Wetland Impacts Permanent 
Temporary 

0.04 acres (100% of Wetland FCS-3D) 
0 

Buffer Impacts Permanent 
Temporary 

0 
0 

Dominant 
Vegetation Impacted 

Bentgrasses 

Soils Series 
Impacted 

Silt loam, very dark brown (10YR 2/2), over loamy sand olive gray (5Y 4/2) with 
redoximorphic concentrations, over greenish gray (10BG 5/1) with 
redoxymorphic concentrations. 

Hydrology Impacted Groundwater seepage, may be the result of the SR 520 roadcut. 
Wetland Functions Impact Summary 

  

Water Quality  

FCS-3D does not have the potential to improve water quality because it does 
not have sufficiently dense vegetation and it is too steep. It has the opportunity 
to improve water quality because it is located between SR 520 and the off-ramp 
to 84th Avenue NE. Opportunity to provide water quality improvements would 
be lost. 

Hydrologic  
These wetlands do not have the potential or opportunity to reduce flooding or 
erosion due to their size and location in the landscape. As a result, this function 
would not be affected. 

Habitat  FCS-3D provides low habitat functions. Habitat functions provided by this 
wetland will be lost. 
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Table A-9.  Wetland FCS-3E Impact Summary.  
Wetland Impacts Summary Sheet 

The FCS-3 wetlands are between SR 520 and the eastbound off-ramp to 84th Avenue NE. 

 

Local Jurisdiction Hunts Point 
WRIA 8 
Ecology Rating  
(Hruby 2004) IV 

Local J u ris d ic tion  
Rating NA 

Ecology Buffer Width 50 feet 
Wetland Size 0.02 acre 
Cowardin 
Classification PEM 

HGM Classification Slope 
Wetland Rating System Pts. 

Water Quality Score 
Hydrologic Score 

Total Score 
Habitat Score 

2 
0 

8 
6 

Wetland and Buffer Impact Summary 

Wetland Impacts Permanent 
Temporary 

0.02 acres (100% of Wetland FCS-3E) 
0 

Buffer Impacts Permanent 
Temporary 

0 
0 

Dominant 
Vegetation Impacted 

Emergent wetland dominated by bentgrasses. 

Soils Series 
Impacted 

Silt loam, very dark brown (10YR 2/2), over loamy sand olive gray (5Y 4/2) with 
redoximorphic concentrations, over greenish gray (10BG 5/1) with 
redoxymorphic concentrations. 

Hydrology Impacted Groundwater seepage, may be the result of the SR 520 roadcut. 
Wetland Functions Impact Summary 

  

Water Quality  
FCS-3E has a low potential to improve water quality because the slope is 
relatively flat and vegetation is mowed. It has the opportunity to improve water 
quality because it is located between SR 520 and the off-ramp to 84th Avenue 
NE. Both potential and opportunity to provide this function would be lost. 

Hydrologic  
These wetlands do not have the potential or opportunity to reduce flooding or 
erosion due to their size and location in the landscape, so the project would not 
result in a direct loss of this function. 

Habitat  FCS-E provides low habitat functions. These habitat functions will be lost when 
FCS-3E is filled. 
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Table A-10.  Wetland CCN-1 Impact Summary.  
Wetland Impacts Summary Sheet 

On the north side of SR 520, at the southeast edge of Wetherill Park 

 

Local Jurisdiction Hunts Point/Yarrow 
Point 

WRIA 8 
Ecology Rating  
(Hruby 2004) III 

Local J u ris d ic tion  
Rating Sensitive Area/III 

Ecology Buffer Width 80 feet 
Wetland Size 8.4 acres 
Cowardin 
Classification PFO, PSS, PEM, L2AB 

HGM Classification Lake-Fringe, 
Depressional Outflow 

Wetland Rating System Pts. 
Water Quality Score 
Hydrologic Score 

Total Score 
Habitat Score 

14 
10 

47 
23 

Wetland and Buffer Impact Summary 

Wetland Impacts Permanent 
Temporary 

0 acres (0% of Wetland CCN-1) 
0 

Buffer Impacts Permanent 
Temporary 

0.47 
0.02 

Dominant 
Vegetation Impacted 

Dominant species include Oregon ash, Pacific willow (Salix lucida lasiandra), 
and black cottonwood in PFO areas. Scrub-shrub and emergent components 
contain creeping buttercup, bentgrasses, Himalayan blackberry, and purple 
loosestrife (Lythrum salicaria). 

Soils Series 
Impacted 

Loam, very dark grayish brown (10YR 3/2), with redoximorphic concentrations 
over clay loam gray (10YR 5/1). 

Hydrology Impacted Wetland receives runoff from developed area to the west and SR 520, as well 
as Lake Washington.  

Wetland Functions Impact Summary 
  

Water Quality  
There is no direct loss of water quality function. Loss of buffer could affect the 
quality of water entering CCN-1, however stormwater from SR 520 will be 
treated and will no longer enter CCN-1 directly. As a result, water quality 
functions are not expected to be significantly degraded. 

Hydrologic  No loss of hydrologic function is expected. 

Habitat  
Loss of wetland buffer may slightly reduce desirability of habitat through loss of 
structure and decreased screening from light and noise in the narrow area 
nearest SR 520. 
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Table A-11.  Wetland CCN-2 Impact Summary.  
Wetland Impacts Summary Sheet 

North of SR 520 and south of the bicycle/pedestrian path, west of Cozy Cove Creek. 

 

Local Jurisdiction Hunts Point 
WRIA 8 
Ecology Rating  
(Hruby 2004) III 

Local J u ris d ic tion  
Rating NA 

Buffer Width 80 feet 
Wetland Size 0.25 acre 
Cowardin 
Classification PEM 

HGM Classification Depressional Closed 
Wetland Rating System Pts. 

Water Quality Score 
Hydrologic Score 

Total Score 
Habitat Score 

16 
16 

39 
  7 

Wetland and Buffer Impact Summary 

Wetland Impacts Permanent 
Temporary 

0.25 acres (100% of Wetland CCN-2) 
0 

Buffer Impacts Permanent 
Temporary 

0 
0 

Dominant 
Vegetation Impacted 

Bentgrasses, with smaller quantities of Oregon ash, Himalayan blackberry, and 
common rush. 

Soils Series 
Impacted 

Loam, very dark grayish brown (10YR 3/2), with redoximorphic concentrations 
over gravelly clay loam gray (10Y 5/1) with redoximorphic concentrations. 

Hydrology Impacted Receives water from runoff from SR 520. 
Wetland Functions Impact Summary 

  

Water Quality  
CCN-2 has moderate potential to improve water quality and opportunity to 
provide this function. Water quality improvement functions provided by Wetland 
CCN-2 will be lost.  

Hydrologic  The wetland has moderate potential and opportunity to reduce flooding and 
erosion due to its location. This potential hydrologic function will be lost.  

Habitat  
The wetland has low potential and opportunity for habitat, although it is 
connected to other wetlands and habitats. Habitat area in Wetland CCN-2 and 
connection to other habitats along Cozy Cove Creek will be lost. 
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Table A-12.  Wetland CCN-2A Impact Summary.  
Wetland Impacts Summary Sheet 

North of SR 520 and the bicycle/pedestrian path, on the opposite side of the path of CCN-2. 

 

Local Jurisdiction Hunts Point 
WRIA 8 
Ecology Rating  
(Hruby 2004) III 

Local J u ris d ic tion  
Rating NA 

Buffer Width 80 feet 
Wetland Size 0.02 acre 
Cowardin 
Classification PFO 

HGM Classification Depressional Closed, 
Slope 

Wetland Rating System Pts. 
Water Quality Score 
Hydrologic Score 

Total Score 
Habitat Score 

16 
10 

33 
  7 

Wetland and Buffer Impact Summary 

Wetland Impacts Permanent 
Temporary 

0.02 acres (100% of Wetland CCN-2A) 
0 

Buffer Impacts Permanent 
Temporary 

0 
0 

Dominant 
Vegetation Impacted 

Forested wetland dominated by Oregon ash, Himalayan blackberry, reed 
canarygrass, bentgrasses, giant horsetail (Equisetum telmateia), and common 
rush. 

Soils Series 
Impacted 

Loam, dark grayish brown (10YR 4/2), with redoximorphic concentrations over 
gravelly sandy loam, dark grayish brown (2.5Y 4/2), with redoximorphic 
concentrations. 

Hydrology Impacted Storage of runoff from SR 520 and bicycle/pedestrian path 
Wetland Functions Impact Summary 

  

Water Quality  CCN-2A has moderate potential and opportunity to improve water quality. This 
water quality function will be lost when Wetland CCN2A is filled. 

Hydrologic  CCN-2A has moderate potential to reduce flooding and erosion and opportunity 
due to its location. This hydrologic function would be lost. 

Habitat  
CCN-2A has low potential and opportunity for habitat, but does have 
connections to other wetlands and habitats. Habitat area in Wetland CCN-2A 
and connectivity to Cozy Cove Creek will be lost. 
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Table A-13.  Wetland CCS-1 Impact Summary.  
Wetland Impacts Summary Sheet 

In right-of-way south of SR 520 and southwest of Cozy Cove Creek. 

 

Local Jurisdiction Hunts Point 
WRIA 8 
Ecology Rating  
(Hruby 2004) IV 

Local Jurisdiction 
Rating NA 

Ecolog y Buffer Width 50 feet 
Wetland Size 0.48 acre 
Cowardin 
Classification PSS, PEM 

HGM Classification Slope 
Wetland Rating System Pts. 

Water Quality Score 
Hydrologic Score 

Total Score 
Habitat Score 

  8 
  6 

27 
13 

Wetland and Buffer Impact Summary 

Wetland Impacts Permanent 
Temporary 

0.48 acres (100% of Wetland CCS-1) 
0 

Buffer Impacts Permanent 
Temporary 

0 
0 

Dominant 
Vegetation Impacted 

Wetland is scrub-shrub on the southern edge and is dominated by red-osier 
dogwood (Cornus sericea) and Himalayan blackberry. The emergent 
component is dominated by reed canarygrass, field horsetail, and fringed 
willowherb (Epilobium ciliatum). 

Soils Series 
Impacted 

Loam, very dark grayish brown (10YR 3/2), over loam dark grayish brown 
(10YR 4/2). 

Hydrology Impacted Groundwater seepage from the slope. 
Wetland Functions Impact Summary 

  

Water Quality  
CCS-1 has low potential to improve water quality because it has dense woody 
vegetation for half of its area and minimal slope. Opportunity is also present.  
This water quality function would be lost. 

Hydrologic  
CCS-1 has low potential to reduce flooding and erosion due to its slope 
morphology, however small surface depressions provide some potential 
storage for nearby Cozy Cove Creek.  This water storage component would be 
lost when Wetland CCS-1 is filled. 

Habitat  

CCS-1 has low potential for habitat even though it has two vegetation classes 
and three hydroperiods. Its opportunity to provide habitat is moderate due to its 
habitat features and connection to other wetlands. Habitat functions in Wetland 
CCS-1 and connectivity to Cozy Cove Creek would be lost when the wetland is 
filled. 
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Table A-14.  Wetland CCS-2 Impact Summary.  
Wetland Impacts Summary Sheet 

In right-of-way south of SR 520 and east of the 84th Avenue NE overpass. 

 

Local Jurisdiction Hunts Point 
WRIA 8 
Ecology Rating  
(Hruby 2004) IV 

Local Jurisdiction 
Rating NA 

Ecolog y Buffer Width 50 feet 
Wetland Size 0.07 acre 
Cowardin 
Classification PEM 

HGM Classification Slope 
Wetland Rating System Pts. 

Water Quality Score 
Hydrologic Score 

Total Score 
Habitat Score 

10 
  0 

16 
  6 

Wetland and Buffer Impact Summary 

Wetland Impacts Permanent 
Temporary 

0 (0% of Wetland CCS-2) 
0 

Buffer Impacts Permanent 
Temporary 

0 
0 

Dominant 
Vegetation Impacted 

Vegetation is dominated by bentgrasses, tall fescue (Festuca arundinacea), 
and giant horsetail. 

Soils Series 
Impacted 

Loam, black (10 YR 2/1), over sandy loam dark gray (10YR 4/1) with 
redoxymorphic concentrations. 

Hydrology Impacted Storage of runoff from SR 520 and Wetland CCS-1. 
Wetland Functions Impact Summary 

  

Water Quality  

CCS-2 has low potential to improve water quality because it has dense, uncut 
herbaceous vegetation over half of its area and minimal slope. It has the 
opportunity to improve water quality because untreated storm water is 
discharged to the wetland. The limited performance of this function would be 
lost when Wetland CCS-2 is filled. 

Hydrologic  
CCS-2 does not have the potential or opportunity to reduce flooding or stream 
erosion because the vegetation is mowed and it does not drain to a river or 
stream that has flooding problems. No performance of this function would be 
lost. 

Habitat  
CCS-2 provides has two hydroperiods present and provides minimal habitat. It 
is connected to other habitats, but the connections are disturbed. Emergent 
habitat in Wetland CCS-2 would be lost as would potential connections to other 
nearby habitats. 
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Table A-15.  Wetland CCS-3 Impact Summary.  
Wetland Impacts Summary Sheet 

In right-of-way south of SR 520 and east of the 84th Avenue NE overpass. It is just southeast of 
Wetland CCS-2. 

 

Local Jurisdiction Hunts Point 
WRIA 8 
Ecology Rating  
(Hruby 2004) IV 

Local Jurisdiction 
Rating NA 

Ecolog y Buffer Width 50 feet 
Wetland Size 0.01 acre 
Cowardin 
Classification PEM 

HGM Classification Slope 
Wetland Rating System Pts. 

Water Quality Score 
Hydrologic Score 

Total Score 
Habitat Score 

14 
 0 

21 
 7 

Wetland and Buffer Impact Summary 

Wetland Impacts Permanent 
Temporary 

0.01 acres (10% of Wetland CCS-3) 
0 

Buffer Impacts Permanent 
Temporary 

0 
0 

Dominant 
Vegetation Impacted 

Himalayan blackberry, bentgrasses, creeping buttercup, and common rush. 

Soils Series 
Impacted 

Loam with gravel, dark gray (2.5 Y 4/1), over gravelly loam dark gray (2.5Y 4/1) 
with redoximorphic concentrations. 

Hydrology Impacted Storage of runoff from residential area and possibly groundwater component. 
Wetland Functions Impact Summary 

  

Water Quality  
Wetland CCS-3 has a moderate potential and the opportunity to improve water 
quality because there is herbaceous vegetation over most of the wetland and it 
is close to SR 520. This potential for water quality improvement will be lost. 

Hydrologic  This wetland has no potential or opportunity to reduce flooding or erosion, so 
this function would not be affected. 

Habitat  
There are few habitat features in this wetland. It is connected to other wetlands 
although the connections are disturbed. Habitat area in the affected portion of 
Wetland CCS-3. 
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Table A-16.  Wetland CCS-4 Impact Summary.  
Wetland Impacts Summary Sheet 

In the right-of-way east of SR 520 and west of NE 32nd Street, where 32nd Street parallels SR 520. 

 

Local Jurisdiction Yarrow Point 
WRIA 8 
Ecology Rating  
(Hruby 2004) IV 

Local Jurisdiction 
Rating IV 

Ecolog y Buffer Width 50 feet 
Wetland Size 0.1 acre 
Cowardin 
Classification PSS 

HGM Classification Slope 
Wetland Rating System Pts. 

Water Quality Score 
Hydrologic Score 

Total Score 
Habitat Score 

6 
6 

17 
5 

Wetland and Buffer Impact Summary 

Wetland Impacts Permanent 
Temporary 

0.01 acres (10% of Wetland CCS-4) 
0 

Buffer Impacts Permanent 
Temporary 

0 
0 

Dominant 
Vegetation Impacted 

Dominated by Himalayan blackberry, but common ladyfern (Athyrium felix-
femina) and common velvet grass (Holcus lanatus) are also present. 

Soils Series 
Impacted 

Loam, very dark grayish brown (10YR 3/2), with redoximorphic concentrations 
over gravelly loam (2.5Y 5/3). 

Hydrology Impacted Groundwater seep is the source of water for the wetland. 
Wetland Functions Impact Summary 

  

Water Quality  
CCS-4 has low potential to improve water quality although it has dense 
vegetation that could trap sediments, and it has the opportunity due to its 
location in the landscape. Performance of water quality function in the affected 
portion of Wetland CCS-4 would be lost. 

Hydrologic  
CCS-4 has moderate potential to improve water quality because it has dense 
uncut rigid vegetation, but it does not have the opportunity. Potential for this 
function in the affected portion of CCS-4 would be lost. 

Habitat  
CCS-4 has low opportunity and no potential to provide habitat due to its location 
in the landscape and lack of connection to other habitats. Habitat area in the 
affected portion of Wetland CCS-4. 
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Table A-17.  Wetland CCS-5 Impact Summary.  
Wetland Impacts Summary Sheet 

In the right-of-way southeast of SR 520 and east of Cozy Cove Creek and 86th Avenue NE. 

 

Local Jurisdiction Clyde Hill 
WRIA 8 
Ecology Rating  
(Hruby 2004) III 

Local Jurisdiction 
Rating NA 

Ecolog y Buffer Width 80 feet 
Wetland Size 0.090 acre 
Cowardin 
Classification PFO, PEM 

HGM Classification Slope 
Wetland Rating System Pts. 

Water Quality Score 
Hydrologic Score 

Total Score 
Habitat Score 

16 
  6 

34 
12 

Wetland and Buffer Impact Summary 

Wetland Impacts Permanent 
Temporary 

0.090 acres (100% of Wetland CCS-5) 
0 

Buffer Impacts Permanent 
Temporary 

0 
0 

Dominant 
Vegetation Impacted 

Himalayan blackberry, Pacific willow, red alder, common ladyfern, reed 
canarygrass, and giant horsetail. 

Soils Series 
Impacted 

Loam, very dark gray (10YR 3/1), over sandy loam very dark grayish brown 
(10YR 3/2) with redoximorphic concentrations. 

Hydrology Impacted A high groundwater table is the source of water. 
Wetland Functions Impact Summary 

  

Water Quality  
Wetland CCS-5 has a moderate potential and the opportunity to improve water 
quality. It has dense, ungrazed herbaceous vegetation over most of its area and 
is relatively flat. Performance of this function would be lost when Wetland CCS-
5 is filled. 

Hydrologic  CCS-5 has the opportunity but low potential to reduce flooding and erosion. 
Opportunity and potential to provide this function would be lost. 

Habitat  

The wetland provides low potential for habitat but moderate opportunity for 
habitat. Its primary feature is that it is an urban natural open space and is 
connected with other habitats, although those connections are disturbed. 
Wetland habitat in Wetland CCS-5 and connectivity to nearby habitats would be 
lost. 
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Table A-18.  Wetland YBN-1 Impact Summary.  
Wetland Impacts Summary Sheet 

North of SR 520 and Points Drive NE and west of Lake Washington Boulevard. 

 

Local Jurisdiction Kirkland 
WRIA 8 
Ecology Rating  
(Hruby 2004) I 

Local J u ris d ic tion  
Rating  1 

Local J u ris d ic tion  
Buffer Wid th  100 feet 

Wetland Size 75.81 acres 
Cowardin 
Classification PFO, PSS, PEM, L2AB 

HGM Classification Lake-Fringe, Riverine, 
Depressional Outflow 

Wetland Rating System Pts. 
Water Quality Score 
Hydrologic Score 

Total Score 
Habitat Score 

28 
16 

72 
28 

Wetland and Buffer Impact Summary 

Wetland Impacts Permanent 
Temporary 

0.01 acres (0.01 % of Wetland YBN-1) 
0.10 

Buffer Impacts Permanent 
Temporary 

0.14 
0.19 

Dominant 
Vegetation Impacted 

Wetland YBN-1 is dominated primarily by forested and emergent vegetation. 
There is a small amount of scrub-shrub and aquatic bed vegetation. Red alder, 
black cottonwood, paper birch (Betula papyrifera), Himalayan blackberry, 
salmonberry (Rubus spectabilis), reed canarygrass, Japanese knotweed 
(Polygonum cuspidatum), spotted ladysthumb, fringed willowherb, and field 
horsetail. Also, mannagrass (Glyceria spp.), American skunk cabbage 
(Lysichiton americanus), water-cress (Nasturtium officinale), waterparsley 
(Oenanthe sarmentosa), and American white waterlily (Nymphaea odorata) are 
present. 

Soils Series 
Impacted 

The wetland had a range of soil characteristics such as very dark grayish brown 
(10YR 3/2), silt loam, over very dark gray (10YR 3/1), silt loam. Other soil 
textures and colors are also found throughout the wetland. 

Hydrology Impacted The primary source of water is Yarrow Creek; the wetland also receives water 
from culverts that convey runoff from the south and east. Lake Washington also 
provides water, although it is not the main source. Water from the wetland flows 
into Lake Washington. 

Wetland Functions Impact Summary 
  

Water Quality  
The proposed permanent and temporary impacts of the project will result in 
permanent and temporary loss of vegetation the assists in water quality 
functions. BMPs will be used to minimize the temporary effects, and water 
treatment associate with the project will minimize permanent impacts. 

Hydrologic  Permanent and temporary impacts are not expected to significantly affect 
hydrologic function. 

Habitat  Permanent impacts will result in the loss of a small area of habitat. Temporary 
clearing may result in a change in habitat type while plantings mature. 
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Table A-19.  Wetland YBN-1A Impact Summary.  
Wetland Impacts Summary Sheet 

YBN-1A is located along the riparian corridor of Cochran Springs Creek, which is culverted under Lake 
Washington Boulevard north of SR 520 and Points Drive NE. 

 

Local Jurisdiction Kirkland 
WRIA 8 
Ecology Rating  
(Hruby 2004) III 

Local J u ris d ic tion  
Rating  3 

Local J u ris d ic tion  
Buffer Wid th  50 feet 

Wetland Size 0.08 acre 
Cowardin 
Classification PFO, PSS  

HGM Classification Riverine 
Wetland Rating System Pts. 

Water Quality Score 
Hydrologic Score 

Total Score 
Habitat Score 

16 
13 

40 
11 

Wetland and Buffer Impact Summary 

Wetland Impacts Permanent 
Temporary 

0 acres (0% of Wetland YBN-1A) 
0 

Buffer Impacts Permanent 
Temporary 

0 
0 

Dominant 
Vegetation Impacted 

This forested scrub-shrub wetland is dominated by Himalayan blackberry, 
Pacific willow, and giant horsetail. 

Soils Series 
Impacted 

Silt loam, black (10YR 2/1), over sandy loam very dark greenish gray (10Y 3/1). 

Hydrology Impacted Cochran Springs Creek flows through the wetland and provides water to the 
wetland by overbank flow. 

Wetland Functions Impact Summary 
  
Water Quality  No impacts to water quality functions for YBN-1A. 
Hydrologic  No impacts to flood storage or erosion control potential in YBN-1A. 
Habitat  No impacts to habitat function in Wetland YBN-1A. 
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Table A-20.  Wetland YBN-1B Impact Summary.  
Wetland Impacts Summary Sheet 

North of SR 520 and Points Drive NE, just south of the West Tributary to Yarrow Creek and west of 
101st Way NE, which is the entrance to a condominium complex. 

 

Local Jurisdiction Kirkland 
WRIA 8 
Ecology Rating  
(Hruby 2004) III 

Local Jurisdiction 
Rating 3 

Local Jurisdiction 
Buffer Width 50 feet 

Wetland Size 0.04 acre 
Cowardin 
Classification PFO 

HGM Classification Depressional Outflow 
Wetland Rating System Pts. 

Water Quality Score 
Hydrologic Score 

Total Score 
Habitat Score 

14 
10 

31 
 7 

Wetland and Buffer Impact Summary 

Wetland Impacts Permanent 
Temporary 

0 acres (0% of Wetland YBN-1B) 
0 

Buffer Impacts Permanent 
Temporary 

0 
0 

Dominant 
Vegetation Impacted 

This forested wetland is dominated by Pacific willow and bentgrasses. 

Soils Series 
Impacted 

Duff over gravelly silt loam, very dark gray (2.5Y 3/1), over sand dark greenish 
gray (10Y 4/1) over silt loam black (10YR 2/1). 

Hydrology Impacted YBN-1B is fed by a high groundwater table and precipitation. 
Wetland Functions Impact Summary 

  
Water Quality  No impacts to water quality functions for YBN-1B. 
Hydrologic  No impacts to flood storage or erosion control potential in YBN-1B. 
Habitat  No impacts to habitat function in Wetland YBN-1B. 
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Table A-21.  Wetland YBN-2 Impact Summary.  
Wetland Impacts Summary Sheet 

Between the on-ramp to SR 520 from Lake Washington Boulevard and Points Drive NE. 

 

Local Jurisdiction Bellevue 
WRIA 8 
Ecology Rating  
(Hruby 2004) IV 

Local Jurisdiction 
Rating IV 

Local Jurisdiction 
Buffer Width 

None (under 2,500 sq 
ft) 

Wetland Size 0.01 acre 
Cowardin 
Classification PSS 

HGM Classification Slope 
Wetland Rating System Pts. 

Water Quality Score 
Hydrologic Score 

Total Score 
Habitat Score 

  8 
  6 

20 
  6 

Wetland and Buffer Impact Summary 

Wetland Impacts Permanent 
Temporary 

0.01 acres (100% of Wetland YBN-2) 
0 

Buffer Impacts Permanent 
Temporary 

0 
0 

Dominant 
Vegetation Impacted 

Red alder, red-osier dogwood, salmonberry, cutleaf blackberry, Indian plum, 
Himalayan blackberry, and field horsetail. 

Soils Series 
Impacted 

Gravelly loam, very dark grayish brown (10YR 3/2), over loam grayish brown 
(2.5Y 5/2), and dark grayish brown (2.5Y 4/2) over loam greenish gray (10Y 
5/1). 

Hydrology Impacted Runoff flow reduction. 
Wetland Functions Impact Summary 

  

Water Quality  
YBN-2 has low potential to improve water quality, although it has some dense 
woody vegetation and is flat. It has the opportunity to improve water quality 
because it is located between an on-ramp to SR 520 and Points Drive NE. Both 
opportunity and potential to provide water quality improvement would be lost. 

Hydrologic  
YBN-2 has moderate potential to reduce flooding and erosion because it has 
dense uncut woody vegetation over most of its area. However, it does not have 
the opportunity to reduce flooding and erosion. All potential for this function 
would be lost. 

Habitat  YBN-2 has low potential and opportunity to provide habitat. Habitat area in this 
wetland would be lost. 
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Table A-22.  Wetland YBS-1 Impact Summary.  
Wetland Impacts Summary Sheet 

South of SR 520 and west of the West Tributary to Yarrow Creek. 

 

Local Jurisdiction Bellevue 
WRIA 8 
Ecology Rating  
(Hruby 2004) III 

Local Jurisdiction 
Rating III 

Local Jurisdiction 
Buffer Width 60 feet 

Wetland Size 
1.86 acres + (wetland 
extends outside of the 
study area) 

Cowardin 
Classification PFO, PEM 

HGM Classification Slope 
Wetland Rating System Pts. 

Water Quality Score 
Hydrologic Score 

Total Score 
Habitat Score 

14 
  2 

31 
15 

Wetland and Buffer Impact Summary 

Wetland Impacts Permanent 
Temporary 

1.14 acres (61.3% of Wetland YBS-1) 
0.07 

Buffer Impacts Permanent 
Temporary 

0.30 
0.18 

Dominant 
Vegetation Impacted 

Reed canarygrass in emergent area; Sitka willow (Salix sitchensis) in the 
forested area. 

Soils Series 
Impacted 

Loam, very dark grayish brown (10YR 3/2), over loam dark grayish brown (2.5Y 
4/2) with redoximorphic concentrations. 

Hydrology Impacted Groundwater seeps. 
Wetland Functions Impact Summary 

  

Water Quality  
YBS-1 has moderate potential and the opportunity to improve water quality 
because it has dense, ungrazed herbaceous vegetation over most of its area 
and it is located close to urban and residential areas. Much of the water quality 
function in this wetland would be lost. 

Hydrologic  
YBS-1 has low potential to reduce flooding and erosion, although it has surface 
depressions that can hold water. It has the opportunity to reduce flooding and 
erosion because it retains hillside seepage. The majority of Wetland YBS-1’s 
capacity to attenuate flooding would be lost. 

Habitat  
YBS-1 has low potential and moderate opportunity to provide habitat because it 
is large, has two hydroperiods, has a forested Cowardin class, and has some 
special habitat features. Most habitat function in this wetland would be lost. 
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Table A-23.  Wetland YBS-2A Impact Summary.  
Wetland Impacts Summary Sheet 

South of SR 520 and north of NE 35th Street. East of the West Tributary to Yarrow Creek and Wetland 
YBS-1. 

 

Local Jurisdiction Bellevue 
WRIA 8 
Ecology Rating  
(Hruby 2004) III 

Local Jurisdiction 
Rating III 

Local Jurisdiction 
Buffer Width 60 feet 

Wetland Size 0.11 acre 
Cowardin 
Classification PEM 

HGM Classification Depressional Closed 
Wetland Rating System Pts. 

Water Quality Score 
Hydrologic Score 

Total Score 
Habitat Score 

20 
10 

41 
11 

Wetland and Buffer Impact Summary 

Wetland Impacts Permanent 
Temporary 

0.11 acres (100% of Wetland YBS-2A) 
0 

Buffer Impacts Permanent 
Temporary 

0 
0 

Dominant 
Vegetation Impacted 

Red alder, reed canarygrass, red elderberry, and giant horsetail. 

Soils Series 
Impacted 

Loam, very dark grayish brown (10YR 3/2), over loam dark grayish brown (2.5Y 
4/2) over loam light olive gray (5Y 6/2) with redoximorphic concentrations. 

Hydrology Impacted Runoff from SR 520 and a residential area, possibly groundwater. 
Wetland Functions Impact Summary 

  

Water Quality  

YBS-2A has moderate potential to improve water quality because it has no 
outlet, has persistent ungrazed vegetation throughout, and has some seasonal 
ponding. It has the opportunity to improve water quality because it is within 150 
feet of SR 520 and residential areas. Both potential and opportunity for water 
quality improvement would be lost when Wetland YBS-2A is filled. 

Hydrologic  
YBS-2A has moderate potential to reduce flooding and erosion because it does 
not have an outlet and the area of the basin is less than 10 times the area of 
the wetland. It does not have the opportunity to reduce flooding or erosion. All 
flood storage potential in YBS-2A would be lost. 

Habitat  

The primary habitat feature is that it is connected to at least three other 
wetlands and the connections between them are relatively undisturbed. YBS-2A 
has a low potential and moderate opportunity to provide habitat. The habitat 
area in YBS-2a and connection to nearby habitats and East Tributary to Yarrow 
Bay would be lost. 
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Table A-24.  Wetland YBS-2B Impact Summary.  
Wetland Impacts Summary Sheet 

South of SR 520 and west of the West Tributary to Yarrow Creek and Wetland YBS-1. 

 

Local Jurisdiction Bellevue 
WRIA 8 
Ecology Rating  
(Hruby 2004) IV 

Local Jurisdiction 
Rating IV 

Local Buffer Width 0 feeta 
Wetland Size 0.01 acre 
Cowardin 
Classification PEM 

HGM Classification Slope 
Wetland Rating System Pts. 

Water Quality Score 
Hydrologic Score 

Total Score 
Habitat Score 

  4 
  2 

17 
11 

Wetland and Buffer Impact Summary 

Wetland Impacts Permanent 
Temporary 

0.01 acres (100% of Wetland YBS2B) 
0 

Buffer Impacts Permanent 
Temporary 

0 
0 

Dominant 
Vegetation Impacted 

Emergent wetland is dominated by common ladyfern, giant horsetail, and 
bigleaf maple. 

Soils Series 
Impacted 

Clay loam, yellowish brown (10YR 5/6), with redoximorphic concentrations over 
clay loam gray (5Y 5/1) with redoximorphic concentrations. 

Hydrology Impacted Runoff and possibly groundwater.  
Wetland Functions Impact Summary 

  

Water Quality  
Wetland YBS-2B has dense woody vegetation over half of its area but it has 
low potential to improve water quality. It has the opportunity to improve water 
quality because it is near residential and urban areas. Opportunity and dense 
woody vegetation would be lost in this wetland. 

Hydrologic  
Wetland YBS-2B has surface depressions that can retain water but a low 
potential to reduce flooding and erosion. It does not have the opportunity to 
reduce flooding and erosion because of its location in the landscape. Limited 
hydrologic function present in this wetland would be lost. 

Habitat  
The wetland has some habitat value because there are at least three wetlands 
within a half mile and the connections are relatively undisturbed. It has low 
potential and moderate opportunity to provide habitat. Habitat area and 
connectivity provided by Wetland YBS-2B would be lost. 
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Table A-25.  Wetland YBS-2C Impact Summary.  
Wetland Impacts Summary Sheet 

South of SR 520 and north of NE 35th Street. West of the West Tributary to Yarrow Creek and Wetland 
YBS-1. 

 

Local Jurisdiction Bellevue/Clyde Hill 
WRIA 8 
Ecology Rating  
(Hruby 2004) III 

Local Jurisdiction 
Rating III/NA 

Local Jurisdiction 
Buffer Width 60/80 feet 

Wetland Size 0.07 acre 
Cowardin 
Classification PSS 

HGM Classification Riverine 
Wetland Rating System Pts. 

Water Quality Score 
Hydrologic Score 

Total Score 
Habitat Score 

16 
22 

48 
10 

Wetland and Buffer Impact Summary 

Wetland Impacts Permanent 
Temporary 

0.07 acre (100% of Wetland YBS-2C) 
0 

Buffer Impacts Permanent 
Temporary 

0 
0 

Dominant 
Vegetation Impacted 

Salmonberry, climbing nightshade (Solanum dulcamara), and common 
ladyfern. 

Soils Series 
Impacted 

Silt loam black (10YR 2/1). 

Hydrology Impacted Small stream, runoff and groundwater. 
Wetland Functions Impact Summary 

  

Water Quality  

Wetland YBS-2C has moderate potential to improve water quality because it 
has ungrazed herbaceous plants and depressions that can trap sediment 
during a flood event. It has the opportunity to improve water quality because it 
is near residential and urban areas. All water quality function associated with 
Wetland YBS-2C would be lost. 

Hydrologic  

YBS-2C has moderate potential to reduce flooding and erosion because it has 
herbaceous plants for more than two-thirds of its area, and it is wide relative to 
the size of the stream running through it. It has the opportunity to reduce 
flooding and erosion because there are structures downstream that could be 
damaged by flooding. Hydrologic functions associated with Wetland YBS-2C 
would be lost. 

Habitat  
YBS-2C has low potential and a moderate opportunity to provide habitat 
because it is adjacent to a stream and within a half mile of other wetlands, 
although the connections are disturbed. Habitat area in YBS-2C and habitat 
connectivity to habitats along East Tributary to Yarrow Bay would be lost. 
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Table A-26 .  Wetland YBS-3 Impact Summary.  
Wetland Impacts Summary Sheet 

In the right-of-way south of SR 520 and east of the on-ramp from 92nd Avenue NE. 

 

Local Jurisdiction Clyde Hill 
WRIA 8 
Ecology Rating  
(Hruby 2004) III 

Local Jurisdiction 
Rating NA 

Ecolog y Buffer Width 80 feet 
Wetland Size 2.06 acres 
Cowardin 
Classification PFO, PEM 

HGM Classification Slope 
Wetland Rating System Pts. 

Water Quality Score 
Hydrologic Score 

Total Score 
Habitat Score 

16 
  2 

31 
13 

Wetland and Buffer Impact Summary 

Wetland Impacts Permanent 
Temporary 

2.06 acres (100% of Wetland YBS-3) 
0 

Buffer Impacts Permanent 
Temporary 

0 
0 

Dominant 
Vegetation Impacted 

Bentgrasses, red alder, field horsetail, and fringed willowherb. 

Soils Series 
Impacted 

Silt loam, very dark grayish brown (10YR 3/2), over fine sandy loam dark 
grayish brown (2.5Y 4/2) with redoximorphic concentrations. 

Hydrology Impacted High groundwater table. 
Wetland Functions Impact Summary 

  

Water Quality  

YBS-3 has moderate potential to improve water quality because it has dense, 
ungrazed herbaceous vegetation over most of its area and is fairly flat. It has 
the opportunity to improve water quality because it is adjacent to SR 520 and 
downslope of a residential area. Performance of this function is limited by the 
slop HGM class if this wetland. Both potential and opportunity to provide water 
quality functions would be lost. 

Hydrologic  
YBS-3 has low potential and no opportunity to reduce flooding or erosion. It has 
some surface depressions that can retain water. Storage capacity for surface 
water would be lost. 

Habitat  
YBS-3 provides some habitat value because it has three hydroperiods and 
there are at least three wetlands within a half mile, although the connections 
are disturbed. It has low potential and moderate opportunity to provide habitat. 
Habitat area in YBS-3 and connectivity would be lost. 
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Table A-27.  Wetland YCN-1 Impact Summary.  
Wetland Impacts Summary Sheet 

East of Bellevue Way NE, south of Northup Way, and north of an on-ramp to SR 520. 

 

Local Jurisdiction Bellevue 
WRIA 8 
Ecology Rating  
(Hruby 2004) III 

Local Jurisdiction 
Rating III 

Local Jurisdiction 
Buffer Width 60 feet 

Wetland Size 0.01 acre 
Cowardin 
Classification PEM 

HGM Classification Riverine 
Wetland Rating System Pts. 

Water Quality Score 
Hydrologic Score 

Total Score 
Habitat Score 

16 
18 

41 
  7 

Wetland and Buffer Impact Summary 

Wetland Impacts Permanent 
Temporary 

0.01 acres (100% of Wetland YCN-1) 
0 

Buffer Impacts Permanent 
Temporary 

0 
0 

Dominant 
Vegetation Impacted 

Reed canarygrass and Himalayan blackberry. 

Soils Series 
Impacted 

Silt loam, very dark gray (10YR 3/1), over silt loam very dark grayish brown 
(10YR 3/2) with redoximorphic concentrations. 

Hydrology Impacted Yarrow Creek runs through the wetland. 
Wetland Functions Impact Summary 

  

Water Quality  

YCN-1 has moderate potential to improve water quality because it has 
ungrazed herbaceous vegetation over most of its area and it has depressions 
that can trap sediment during a storm event. It has the opportunity to improve 
water quality because it is located between an on-ramp to SR 520, Bellevue 
Way NE, and Northup Way. Potential and opportunity to provide water quality 
improvement be lost when YCN-1 is filled. 

Hydrologic  
YCN-1 has moderate potential to reduce flooding and erosion because it has 
herbaceous plants for most of its area. It has the opportunity to reduce flooding 
and erosion because there are structures downstream that can be damaged by 
flooding. Much of the hydrologic function in YCN-1 would be lost. 

Habitat  
YCN-1 low potential and moderate opportunity to provide habitat. It has 
moderate opportunity because it is connected through disturbed connections to 
other wetlands and habitat types. Both potential and opportunity to provide 
habitat functions would be lost in the affected area. 
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Table A-28.  Wetland YCN-2 Impact Summary.  
Wetland Impacts Summary Sheet 

Wetland YCN-2 is located in the median of the westbound SR 520 on-ramp from Bellevue Way NE. 

 

Local Jurisdiction Bellevue 
WRIA 8 
Ecology Rating  
(Hruby 2004) III 

Local Jurisdiction 
Rating III 

Local Jurisdiction 
Buffer Width 60 feet 

Wetland Size 0.13 acre 
Cowardin 
Classification PEM 

HGM Classification Riverine 
Wetland Rating System Pts. 

Water Quality Score 
Hydrologic Score 

Total Score 
Habitat Score 

16 
22 

48 
10 

Wetland and Buffer Impact Summary 

Wetland Impacts Permanent 
Temporary 

0.13 acres (100% of Wetland YCN-2) 
0 

Buffer Impacts Permanent 
Temporary 

0 
0 

Dominant 
Vegetation Impacted 

Reed canarygrass. 

Soils Series 
Impacted 

Very silty loam, very dark grayish brown (10YR 3/2), over silt loam very dark 
gray (10YR 3/1) with redoximorphic concentrations. 

Hydrology Impacted Overbank flow from Yarrow Creek. 
Wetland Functions Impact Summary 

  

Water Quality  

YCN-2 has moderate potential to improve water quality because it has 
ungrazed herbaceous vegetation over most of its area. YCN-2 has the 
opportunity to improve water quality because it is located in the median of the 
SR 520 on-ramp from Bellevue Way NE. Both potential and opportunity to 
provide water quality functions would be lost in the affected portion of YCN-2. 
Remaining portions of the wetland would continue to provide this function. 

Hydrologic  

YCN-2 has moderate potential to reduce flooding and erosion because it has 
herbaceous plants over most of its area. It has the opportunity to reduce 
flooding and erosion because it is located upstream of structures that can be 
damaged by flooding. Some hydrologic functions will be lost, however the 
remaining portions of YCN-2 will continue to provide this function. 

Habitat  
Wetland YCN-2 has low potential and moderate opportunity to provide habitat. 
It is located near other wetlands, although the connections between them are 
disturbed. Some habitat area in YCN-2 would be lost. 
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Table A-29.  Wetland YCN-3 Impact Summary.  
Wetland Impacts Summary Sheet 

Immediately northeast of SR 520 off-ramp to 108th Avenue NE. 

 

Local Jurisdiction Bellevue 
WRIA 8 
Ecology Rating  
(Hruby 2004) IV 

Local Jurisdiction 
Rating IV 

Local Jurisdiction 
Buffer Width 40 feet 

Wetland Size 0.11 acre 
Cowardin 
Classification PEM 

HGM Classification Depressional Outflow 
Wetland Rating System Pts. 

Water Quality Score 
Hydrologic Score 

Total Score 
Habitat Score 

12 
  6 

26 
  8 

Wetland and Buffer Impact Summary 

Wetland Impacts Permanent 
Temporary 

0.11 acres (100% of Wetland YCN-3) 
0 

Buffer Impacts Permanent 
Temporary 

0 
0 

Dominant 
Vegetation Impacted 

Reed canarygrass, broadleaf cattail (Typha latifolia), and cutleaf blackberry 
(Rubus laciniatus). 

Soils Series 
Impacted 

Silt loam, very dark brown (10YR 2/2), with redoximorphic concentrations and 
loamy sand dark greenish gray (10GY 4/1). 

Hydrology Impacted Storage/retention for runoff from a roadside ditch, which is fed by SR 520. 
Wetland Functions Impact Summary 

  

Water Quality  
Wetland YCN-3 has a moderate potential to improve water quality because 
herbaceous plants cover most of the wetland. It has the opportunity to improve 
water quality because untreated storm water discharges into the wetland. Water 
quality potential and opportunity would be lost. 

Hydrologic  
Wetland YCN-3 has a low potential to reduce flooding and erosion. It has the 
opportunity to reduce flooding and erosion because there are human structures 
downstream that could be damaged by flooding. Both opportunity and potential 
to provide hydrologic function would be lost. 

Habitat  
Wetland YCN-3 has low potential and opportunity to provide habitat; its main 
characteristics are that it has multiple hydroperiods and has disturbed 
conenctions to other habitats. Habitat functions associated with YCN-3 and 
some connection to nearby habitats would be lost when the wetland is filled. 
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Table A-30.  Wetland YCN-3A Impact Summary.  
Wetland Impacts Summary Sheet 

East of SR 520 and 108th Avenue NE and southwest of the SR 520 off-ramp to 108th Avenue NE. 

 

Local Jurisdiction Bellevue 
WRIA 8 
Ecology Rating  
(Hruby 2004) III 

Local Jurisdiction 
Rating III 

Local Jurisdiction 
Buffer Width 60 feet 

Wetland Size 0.63 acre 
Cowardin 
Classification PEM 

HGM Classification Riverine, Slope 
Wetland Rating System Pts. 

Water Quality Score 
Hydrologic Score 

Total Score 
Habitat Score 

16 
18 

47 
13 

Wetland and Buffer Impact Summary 

Wetland Impacts Permanent 
Temporary 

0.63 acres (100% of Wetland YCN-3A) 
0 

Buffer Impacts Permanent 
Temporary 

0 
0 

Dominant 
Vegetation Impacted 

Reed canarygrass, mowed grasses, and Himalayan blackberry. 

Soils Series 
Impacted 

Silt loam, very dark gray (10YR 3/1), with redoximorphic concentrations, 
occasional cobbles. 

Hydrology Impacted Overbank storage for Yarrow Creek 
Wetland Functions Impact Summary 

  

Water Quality  

Wetland YCN-3A has moderate potential because it has emergent cover over 
most of its area. Untreated storm water discharges into the wetland provide the 
opportunity to improve water quality. Loss of this vegetation would result in a 
loss of water quality function, however, runoff from SR 520 will be treated in this 
area before discharge. 

Hydrologic  

Wetland YCN-3A has moderate potential to reduce flooding and erosion 
because it has emergent plants for more than two-thirds of its area. It has the 
opportunity to reduce flooding and erosion because there are human structures 
and natural resources downstream that could be damaged by flooding. A 
portion of the hydrologic function would be lost in this wetland. 

Habitat  
Wetland YCN-3A has a low potential to provide habitat, although it has multiple 
hydroperiods. It has a moderate opportunity to provide habitat because it is 
connected to other habitats. Habitat area in this wetland would be lost. 
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Table A-31.  Wetland YCN-3B Impact Summary.  
Wetland Impacts Summary Sheet 

Northeast of SR 520, west of 108th Avenue NE, and south of on-ramp to SR 520. 

 

Local Jurisdiction Bellevue 
WRIA 8 
Ecology Rating  
(Hruby 2004) III 

Local Jurisdiction 
Rating III 

Local Jurisdiction 
Buffer Width 60 feet 

Wetland Size 0.04 acre 
Cowardin 
Classification PFO, PSS 

HGM Classification Riverine 
Wetland Rating System Pts. 

Water Quality Score 
Hydrologic Score 

Total Score 
Habitat Score 

16 
18 

48 
14 

Wetland and Buffer Impact Summary 

Wetland Impacts Permanent 
Temporary 

0.04 acres (100% of Wetland YCN-3B) 
0 

Buffer Impacts Permanent 
Temporary 

0 
0 

Dominant 
Vegetation Impacted 

The western portion of this wetland is forested and the eastern portion is scrub-
shrub. It is dominated by reed canarygrass, red alder, rose spirea, black 
cottonwood, and grasses. 

Soils Series 
Impacted 

Loamy sand gray (10YR 5/1) with redoximorphic concentrations. 

Hydrology Impacted Overbank flow from Yarrow Creek. 
Wetland Functions Impact Summary 

  

Water Quality  

Wetland YCN-3B has moderate potential to improve water quality because it 
has trees and shrubs for most of the wetland area. It has the opportunity to 
improve water quality because a culvert discharges into the area that drains 
developed areas. Both potential and opportunity for water quality functions 
would be lost in Wetland YCN-3B. 

Hydrologic  

Wetland YCN-3B has moderate potential to reduce flooding or erosion because 
it has trees and shrubs for most of its area. It has the opportunity to reduce 
flooding and erosion because there are human structures and natural resources 
downstream that could be damaged by flooding. All hydrologic function 
provided by Wetland YCN-3B would be lost. 

Habitat  
Wetland YCN-3B has moderate potential and opportunity to provide habitat 
because it contains special habitat features and it is connected to other 
habitats. Habitat functions associated with Wetland YCN-3B would be lost. 
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Table A-32.  Wetland YCN-4A Impact Summary.  
Wetland Impacts Summary Sheet 

Northeast of SR 520 and off-ramp to 108th Avenue NE. The South Fork of Yarrow Creek runs through 
Wetland YCN-4A. 

 

Local Jurisdiction Bellevue 
WRIA 8 
Ecology Rating  
(Hruby 2004) II 

Local Jurisdiction 
Rating II 

Local Jurisdiction 
Buffer Width 75 feet 

Wetland Size 0.23 acre 
Cowardin 
Classification PFO 

HGM Classification Riverine 
Wetland Rating System Pts. 

Water Quality Score 
Hydrologic Score 

Total Score 
Habitat Score 

20 
26 

59 
13 

Wetland and Buffer Impact Summary 

Wetland Impacts Permanent 
Temporary 

0.01 acres (4.35% of Wetland YCN-4A) 
0.01 

Buffer Impacts Permanent 
Temporary 

0 
0 

Dominant 
Vegetation Impacted 

Salmonberry, black cottonwood, Himalayan blackberry, and red alder. 

Soils Series 
Impacted 

Silt loam, dark gray (N 4/1), with redoximorphic concentrations and loamy sand 
with redoximorphic concentrations. 

Hydrology Impacted Overbank flow from South Fork of Yarrow Creek 
Wetland Functions Impact Summary 

  

Water Quality 

Wetland YCN-4A has moderate potential to improve water quality because it 
has trees and shrubs over most of its area. It has the opportunity to improve 
water quality because the stream linked to the wetland drains an area with 
raised levels of toxic compounds and nutrients. Some water quality functions 
(e.g. sediment retention and nutrient sequestration) will be affected by loss of 
vegetation. 

Hydrologic 

Wetland YCN-4A has a high potential to reduce flooding or erosion because it 
provides overbank storage and has trees and shrubs for most of its area. It has 
the opportunity to reduce flooding and erosion because there are human 
structures and natural resources downstream that could be damaged by 
flooding. The project is expected to have limited effect on this function. 

Habitat  
Wetland YCN-4A has a moderate potential to provide habitat because it has 
multiple hydroperiods, contains special habitat features, and is connected to 
other habitats. Opportunity is relatively low due to adjacent development. 
Habitat area will be lost permanently. 
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Table A-33.  Wetland YCN-5 Impact Summary.  
Wetland Impacts Summary Sheet 

East of SR 520 and west of the ramp from I-405 to SR 520. 

 

Local Jurisdiction Bellevue 
WRIA 8 
Ecology Rating  
(Hruby 2004) IV 

Local Jurisdiction 
Rating IV 

Local Jurisdiction 
Buffer Width 40 feet 

Wetland Size 0.50 acre 
Cowardin 
Classification PEM 

HGM Classification Slope 
Wetland Rating System Pts. 

Water Quality Score 
Hydrologic Score 

Total Score 
Habitat Score 

2 
0 

7 
5 

Wetland and Buffer Impact Summary 

Wetland Impacts Permanent 
Temporary 

0 acres (0% of Wetland YCN-5) 
0 

Buffer Impacts Permanent 
Temporary 

0 
0 

Dominant 
Vegetation Impacted 

Bentgrass and red fescue (Festuca rubra). 

Soils Series 
Impacted 

Sandy loam over clay loam to clay gray (10YR 5/1) with redoximorphic 
concentrations. 

Hydrology Impacted Runoff from the SR 520 on-ramp. 
Wetland Functions Impact Summary 

  
Water Quality  There are no proposed impacts to Wetland YCN-5. 
Hydrologic  There are no proposed impacts to Wetland YCN-5. 
Habitat  There are no proposed impacts to Wetland YCN-5. 
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Table A-34.  Wetland YCN-6 Impact Summary.  
Wetland Impacts Summary Sheet 

In between on-ramps and off-ramps to SR 520 and I-405. 

 

Local Jurisdiction Bellevue 
WRIA 8 
Ecology Rating  
(Hruby 2004) IV 

Local Jurisdiction 
Rating IV 

Local Jurisdiction 
Buffer Width 40 feet 

Wetland Size 0.18 acre 
Cowardin 
Classification PEM 

HGM Classification Slope 
Wetland Rating System Pts. 

Water Quality Score 
Hydrologic Score 

Total Score 
Habitat Score 

2 
0 

7 
5 

Wetland and Buffer Impact Summary 

Wetland Impacts Permanent 
Temporary 

0 acres (0% of Wetland YCN-6) 
0 

Buffer Impacts Permanent 
Temporary 

0 
0 

Dominant 
Vegetation Impacted 

Bentgrasses, red fescue, and reed canarygrass. 

Soils Series 
Impacted 

Clay loam, dark gray (10YR 4/1), over clay loam gray (10YR 6/1) with 
redoxymorphic concentrations. 

Hydrology Impacted Wetland YCN-6 is supported by highway runoff. 
Wetland Functions Impact Summary 

  
Water Quality  No impacts to YCN-6 are proposed. 
Hydrologic  No impacts to YCN-6 are proposed. 
Habitat  No impacts to YCN-6 are proposed. 
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Table A-35.  Wetland YCN-7 Impact Summary.  
Wetland Impacts Summary Sheet 

West of I-405 and west of 115th Ave NE along Yarrow Creek. 
 
 
 
 
 
 
 

No Picture 

Local Jurisdiction Bellevue 
WRIA 8 
Ecology Rating  
(Hruby 2004) IV 

Local Jurisdiction 
Rating IV 

Local Jurisdiction 
Buffer Width 0 feeta 

Wetland Size 0.01 acre 
Cowardin 
Classification PFO 

HGM Classification Riverine 
Wetland Rating System Pts. 

Water Quality Score 
Hydrologic Score 

Total Score 
Habitat Score 

  4 
12 

27 
11 

Wetland and Buffer Impact Summary 

Wetland Impacts Permanent 
Temporary 

0 acres (0% of Wetland YCN-7) 
0 

Buffer Impacts Permanent 
Temporary 

0 
0 

Dominant 
Vegetation Impacted 

Panicled bulrush, wild mint (Mentha arvensis), red alder, and bigleaf maple. 

Soils Series 
Impacted 

Sand very dark brown (10YR 2/2). 

Hydrology Impacted Overbank storage for Yarrow Creek and runoff. 
Wetland Functions Impact Summary 

  
Water Quality  No impacts to YCN-7 are proposed. 
Hydrologic  No impacts to YCN-7 are proposed. 
Habitat  No impacts to YCN-7 are proposed. 
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Table A-36.  Wetland YCN-8 Impact Summary.  
Wetland Impacts Summary Sheet 

 
 
 
 
 
 
 
 

No Picture 

Local Jurisdiction Bellevue 
WRIA 8 
Ecology Rating  
(Hruby 2004) IV 

Local Jurisdiction 
Rating IV 

Local Jurisdiction 
Buffer Width 0 feeta 

Wetland Size 0.01 acre 
Cowardin 
Classification PFO 

HGM Classification Riverine 
Wetland Rating System Pts. 

Water Quality Score 
Hydrologic Score 

Total Score 
Habitat Score 

  0 
  4 

12 
  8 

Wetland and Buffer Impact Summary 

Wetland Impacts Permanent 
Temporary 

0 acres (0% of Wetland YCN-8) 
0 

Buffer Impacts Permanent 
Temporary 

0 
0 

Dominant 
Vegetation Impacted 

Salmonberry, red alder, and bigleaf maple. 

Soils Series 
Impacted 

Sandy loam, very dark gray (2.5Y 3/1), over sand dark grayish brown (2.5Y 
4/2), over sand olive brown (2.5Y 4/3). 

Hydrology Impacted Overbank storage for Yarrow Creek and runoff. 
Wetland Functions Impact Summary 

  
Water Quality  No impacts to YCN-8 are proposed. 
Hydrologic  No impacts to YCN-8 are proposed. 
Habitat  No impacts to YCN-8 are proposed. 
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Table A-37.  Wetland YCS-1 Impact Summary.  
Wetland Impacts Summary Sheet 

In median of SR 520 off-ramp loop to Bellevue Way NE. 

 

Local Jurisdiction Bellevue 
WRIA 8 
Ecology Rating  
(Hruby 2004) II 

Local Jurisdiction 
Rating II 

Local Jurisdiction 
Buffer Width 75 feet 

Wetland Size 0.36 acre 
Cowardin 
Classification PEM 

HGM Classification Riverine 
Wetland Rating System Pts. 

Water Quality Score 
Hydrologic Score 

Total Score 
Habitat Score 

16 
22 

52 
14 

Wetland and Buffer Impact Summary 

Wetland Impacts Permanent 
Temporary 

0.16 acres (35.6% of Wetland YCS-1) 
0 

Buffer Impacts Permanent 
Temporary 

0 
0 

Dominant 
Vegetation Impacted 

This emergent wetland is dominated by reed canarygrass, Himalayan 
blackberry, bentgrasses, and red alder. 

Soils Series 
Impacted 

Silt loam, very dark gray (10YR 3/1), with redoximorphic concentrations over 
sandy loam greenish black (10Y 2.5/1). 

Hydrology Impacted Overbank storage for Yarrow Creek. 
Wetland Functions Impact Summary 

  

Water Quality  

YCS-1 has moderate potential to improve water quality because it has 
ungrazed herbaceous plants over most of its area and contains some 
depressions that can trap water. It has the opportunity to improve water quality 
because it is in the median of the SR 520 off-ramp that exits to Bellevue Way 
NE. Stream and wetland mitigation will temporarily affect water quality 
functions, but will result in an improvement in overall improvement in function 
and additional wetland area. 

Hydrologic  

YCS-1 has moderate potential to reduce flooding and erosion because it has 
herbaceous vegetation for most of its area and it is about 5 to 10 times wider 
than the stream channel. It has the opportunity to reduce flooding and erosion 
because of its location along Yarrow Creek. Some of the hydrologic function 
associated with YCS-1 would be lost, but function in the remaining portion of 
the wetland will be improved by the stream and wetland mitigation. New 
wetland will also be added to this system. 

Habitat  

YCS-1 has low potential and moderate opportunity to provide habitat. It has two 
hydroperiods and two Cowardin classes, as well as two special habitat features. 
Some habitat functions would be permanently lost, but improvements to the 
stream and wetland habitat will result in a significant improvement in the 
remaining portions and the addition of new wetland area. 
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Table A-38.  Wetland YCS-2 Impact Summary.  
Wetland Impacts Summary Sheet 

Southwest of SR 520 and between the off-ramp to Bellevue Way NE and the on-ramp from 108th 
Avenue NE. 

 

Local Jurisdiction Bellevue 
WRIA 8 
Ecology Rating  
(Hruby 2004) II 

Local Jurisdiction 
Rating II 

Local Jurisdiction 
Buffer Width 110 feet 

Wetland Size 2.17 acres 
Cowardin 
Classification PFO, PEM 

HGM Classification Riverine, Slope 
Wetland Rating System Pts. 

Water Quality Score 
Hydrologic Score 

Total Score 
Habitat Score 

20 
26 

66 
20 

Wetland and Buffer Impact Summary 

Wetland Impacts Permanent 
Temporary 

0.09 acres (4.15% of Wetland YCS-2) 
0 

Buffer Impacts Permanent 
Temporary 

0.20 
0.45 

Dominant 
Vegetation Impacted 

The southern portion of the wetland is forested and dominated by salmonberry, 
Pacific willow, red alder, Himalayan blackberry, and rose spirea. The northern 
portion is emergent and dominated by reed canarygrass. 

Soils Series 
Impacted 

Silt loam, very dark grayish brown (2.5Y 3/2), with strong brown (7.5YR 4/6) 
redoximorphic concentrations. 

Hydrology Impacted Overbank storage for East Tributary to Yarrow Creek. 
Wetland Functions Impact Summary 

Water Quality  

Wetland YCS-2 has moderate potential to improve water quality because it has 
trees and shrubs over two-thirds of the wetland. It has the opportunity to 
improve water quality because the stream that is linked to the wetland drains an 
area with raised levels of toxic compounds and nutrients. A small portion of 
water quality functions would be permanently lost, however the extensive 
stream and wetland mitigation in this wetland will result in an overall 
improvement in water quality function and creation of new wetland area. 

Hydrologic  

Wetland YCS-2 has high potential to reduce flooding and erosion because it 
provides overbank storage and has vegetation over all of its area that would 
lower water velocities during a flood. It has the opportunity to reduce flooding 
and erosion because there are structures downstream that can be damaged by 
flooding. Stream and wetland mitigation are expected to improve erosion 
protection and water storage in the wetland. 

Habitat  

Wetland YCS-2 has moderate potential and opportunity to provide habitat 
because it has multiple vegetation classes, multiple hydroperiods, habitat 
interspersion, special habitat features, and it is connected to other habitats. 
Wetland habitat area would be permanently lost, but additional habitat will be 
added. habitat structure will be improved by the stream mitigation plantings, 
and connectivity to YCS-1 will be inproved. 
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Table A-39.  Wetland YCS-4 Impact Summary.  
Wetland Impacts Summary Sheet 

In the median of the SR 520 on-ramp from 108th Avenue NE. 

 

Local Jurisdiction Bellevue 
WRIA 8 
Ecology Rating  
(Hruby 2004) IV 

Local Jurisdiction 
Rating IV 

Local Jurisdiction 
Buffer Width 40 feet 

Wetland Size 0.97 acre 
Cowardin 
Classification PEM 

HGM Classification Depressional Outflow 
Wetland Rating System Pts. 

Water Quality Score 
Hydrologic Score 

Total Score 
Habitat Score 

  8 
16 

29 
  5 

Wetland and Buffer Impact Summary 

Wetland Impacts Permanent 
Temporary 

0.97 acres (100% of Wetland YCS-4) 
0 

Buffer Impacts Permanent 
Temporary 

0 
0 

Dominant 
Vegetation Impacted 

Reed canarygrass. 

Soils Series 
Impacted 

Sandy loam with cobble very dark gray (10YR 3/1). 

Hydrology Impacted Runoff from the SR 520 off-ramp. 
Wetland Functions Impact Summary 

  

Water Quality  
Wetland YCS-4 has low potential to improve water quality because, although it 
has persistent vegetation, it is mowed occasionally. It has the opportunity to 
improve water quality because untreated storm water discharges into the 
wetland. All water quality improvement function would be lost. 

Hydrologic  

Wetland YCS-4 has moderate potential to reduce flooding and erosion because 
it can store water during wet periods and the area of the basin is less than 10 
times the area of the unit. It has the opportunity to reduce flooding and erosion 
because it drains to a stream that has flooding problems. All hydrologic function 
in this wetland would be lost. 

Habitat  
Wetland YCS-4 has low potential and opportunity to provide habitat because it 
has minimal habitat features and is located in the middle of a circular on-ramp 
to SR 520. All habitat area and connectivity associated with YCS-4 would be 
lost. 
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Table A-40.  Wetland YCS-5 Impact Summary.  
Wetland Impacts Summary Sheet 

South of SR 520 and south of the SR 520 on-ramp from 108th Avenue NE west of 112th Avenue NE. 

 

Local Jurisdiction Bellevue 
WRIA 8 
Ecology Rating  
(Hruby 2004) III 

Local Jurisdiction 
Rating III 

Local Jurisdiction 
Buffer Width 60 feet 

Wetland Size 0.29 acre 
Cowardin 
Classification PEM 

HGM Classification Depressional Outflow 
Wetland Rating System Pts. 

Water Quality Score 
Hydrologic Score 

Total Score 
Habitat Score 

18 
20 

48 
10 

Wetland and Buffer Impact Summary 

Wetland Impacts Permanent 
Temporary (short-term) 

0.01 acres (3.45% of Wetland YCS-5) 
0.07 

Buffer Impacts Permanent 
Temporary 

0.003 
0.002 

Dominant 
Vegetation Impacted 

Reed canarygrass, rose spirea, and Pacific willow. 

Soils Series 
Impacted 

Sandy silt loam, very dark gray (10YR 3/1), with redoximorphic concentrations. 

Hydrology Impacted Storage of runoff from the SR 520 on-ramp to the north and from the parking lot 
to the south. 

Wetland Functions Impact Summary 
  

Water Quality  

Wetland YCS-5 has moderate potential to improve water quality because it has 
persistent vegetation over half of its area and seasonal ponding occurs over at 
least half of its area. It has the opportunity to improve water quality because 
untreated storm water discharges into the wetland. A portion of the storage 
capacity and vegetation that provides water quality improvement will be lost. 

Hydrologic  

Wetland YCS-5 has moderate potential to reduce flooding and erosion because 
it can store water during a wet period and the area of the basin is 10 to 100 
times the area of the wetland. It has the opportunity to reduce flooding and 
erosion because it drains into a stream that has flooding problems. Hydrologic 
functions in the affected portion of YCS-5 would be lost. 

Habitat  
Wetland YCS-5 has a low potential and moderate opportunity to provide habitat 
because it has multiple hydroperiods and is connected to other habitats. A 
small portion of the habitat in this wetland would be lost. 
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Table A-41.  Wetland YCS-6 Impact Summary.  
Wetland Impacts Summary Sheet 

Between SR 520 and on-ramp and off-ramp to SR 520 near I-405. 

 

Local Jurisdiction Bellevue 
WRIA 8 
Ecology Rating  
(Hruby 2004) IV 

Local Jurisdiction 
Rating IV 

Local Jurisdiction 
Buffer Width 40 feet 

Wetland Size 0.23 acre 
Cowardin 
Classification PEM 

HGM Classification Slope 
Wetland Rating System Pts. 

Water Quality Score 
Hydrologic Score 

Total Score 
Habitat Score 

2 
0 

7 
5 

Wetland and Buffer Impact Summary 

Wetland Impacts Permanent 
Temporary 

0 acres (0% of Wetland YCS-6) 
0 

Buffer Impacts Permanent 
Temporary 

0 
0 

Dominant 
Vegetation Impacted 

Bentgrasses, red fescue, and reed canarygrass. 

Soils Series 
Impacted 

Clay loam, dark gray (10YR 4/1), over clay loam, yellowish brown (10YR 5/6), 
with redoximorphic concentrations. 

Hydrology Impacted Runoff from the SR 520 off-ramp to I-405. 
Wetland Functions Impact Summary 

 . 
Water Quality  There are no proposed impacts to Wetland YCS-6. 
Hydrologic  There are no proposed impacts to Wetland YCS-6. 
Habitat  There are no proposed impacts to Wetland YCS-6. 
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Appendix B—Mitigation Site Wetland Memo 
 
 
See DRAFT WETLAND ASSESSMENT REPORT Medina to SR 202: Eastside Transit and HOV 

Project - Keller Wetland Mitigation Site (January 2010) 
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Appendix C—Boring Logs 
 
 

To be provided in Final Report 



 

Medina to SR 202: Eastside Transit and HOV Project  April 26, 2010 
Final Wetland Mitigation Report 

Appendix C-2 
 

This page intentionally left blank 
 



 

Medina to SR 202: Eastside Transit and HOV Project  April 26, 2010 
Final Wetland Mitigation Report 

Appendix D-1 
 

Appendix D—Hydrology Data 
 
 



 

Medina to SR 202: Eastside Transit and HOV Project  April 26, 2010 
Final Wetland Mitigation Report 

Appendix D-2 
 



Evans Creek, Near Union Hill Road, Redmond, WA

Evans Creek Stream Gage Data

Water Year Date Flow (cfs) Data from USGS

1956 Dec. 22, 1955 145

1957 Feb. 26, 1957 136

1958 Jan. 17, 1958 103

1959 Jan. 25, 1959 127 Gage Location:

1960 Dec. 16, 1959 137

1961 Nov. 25, 1960 106
1962 Jan. 07, 1962 67

1963 Feb. 05, 1963 70

1964 Jan. 01, 1964 89

1965 Jan. 30, 1965 146

1966 Jan. 08, 1966 135

1967 Jan. 20, 1967 120

1968 Dec. 26, 1967 108

1969 Jan. 07, 1969 176

1970 Jan. 27, 1970 125

1971 Dec. 07, 1970 103

1972 Mar. 06, 1972 211

1973 Dec. 27, 1972 154

1974 Jan. 17, 1974 160

1975 Jan. 14, 1975 155

1976 Dec. 05, 1975 222
1977 Jun. 01, 1977 82

1988 Mar., 1988 93.8 Data from King County

1989 Mar., 1989 75

1990 Jan., 1990 231

1991 Apr., 1991 150 Easting: 1333015

1992 Feb., 1992 120 Northing: 248735

1993 Apr., 1993 75

1994 Mar., 1994 63

1995 Feb., 1995 95

1996 Feb., 1996 350

1997 Mar., 1997 199

1998 Jan., 1998 76

1999 Nov., 1998 128.63

2000 Nov., 1999 123.04

2001 Apr., 2001 40

2002 Nov., 2001 143.04

2003 Mar., 2003 106.69

2004 Jan., 2004 145.21

2005 Dec., 2004 92.27

2006 Jan., 2006 157.48

2007 Dec., 2006 82.32

2008 Dec., 2007 198.54
2009 Jan., 2009 151.73

Instantaneous Max. flows used; calculated 

based on 15 minute continuous data

Peak Flow Calculations

Yearly Peak Streamflow:

USGS 12124000 EVANS CREEK 

(ABOVE MOUTH) NEAR 

REDMOND, WA

King County, Washington

Hydrologic Unit Code 17110012

Latitude  47°40'31", Longitude 122°04'48" 

NAD27

Drainage area 13.00  square miles

Gage datum 50.00 feet above sea level 

NGVD29

Site 18a - Evans Creek @ Union Hill Road 

Stream Gauge(Recording)



Flow Summary:

Recurrence Interval Peak Flow (cfs)

2-yr 122.0042992

5-yr 170.7186975

10-yr 202.7244301

25-yr 242.8863673

50-yr 272.5133666

100-yr 301.8147101

200-yr 331.2996257



Peak Flow Calculations

Evans Creek Near Union Hill Road, Redmond, WA

Log Pearson III Distribution

Reference: Hammer, M and K. MacKichan, 1981. Hydrology and Quality of Water Resources. John Wiley.

USGS 12124000 EVANS CREEK (ABOVE MOUTH) NEAR REDMOND, WA

King County Site 18a - Evans Creek @ Union Hill Road Stream Gauge(Recording)

Date Peak Flow (cfs) Log Q Log Q^2 Log Q^3

1 Dec. 22, 1955 145 2.161368002 4.671512 10.09686

2 Feb. 26, 1957 136 2.133538908 4.551988 9.711844

3 Jan. 17, 1958 103 2.012837225 4.051514 8.155038

4 Jan. 25, 1959 127 2.103803721 4.42599 9.311414

5 Dec. 16, 1959 137 2.136720567 4.565575 9.755358

6 Nov. 25, 1960 106 2.025305865 4.101864 8.307529

7 Jan. 07, 1962 67 1.826074803 3.334549 6.089136

8 Feb. 05, 1963 70 1.84509804 3.404387 6.281427

9 Jan. 01, 1964 89 1.949390007 3.800121 7.407919

10 Jan. 30, 1965 146 2.164352856 4.684423 10.13874

11 Jan. 08, 1966 135 2.130333768 4.538322 9.668141

12 Jan. 20, 1967 120 2.079181246 4.322995 8.988289

13 Dec. 26, 1967 108 2.033423755 4.134812 8.407825

14 Jan. 07, 1969 176 2.245512668 5.042327 11.32261

15 Jan. 27, 1970 125 2.096910013 4.397032 9.22018

16 Dec. 07, 1970 103 2.012837225 4.051514 8.155038

17 Mar. 06, 1972 211 2.324282455 5.402289 12.55645

18 Dec. 27, 1972 154 2.187520721 4.785247 10.46783

19 Jan. 17, 1974 160 2.204119983 4.858145 10.70793

20 Jan. 14, 1975 155 2.190331698 4.797553 10.50823

21 Dec. 05, 1975 222 2.346352974 5.505372 12.91755

22 Jun. 01, 1977 82 1.913813852 3.662683 7.009694

23 Mar., 1988 93.8 1.972202838 3.889584 7.671049

24 Mar., 1989 75 1.875061263 3.515855 6.592443

25 Jan., 1990 231 2.36361198 5.586662 13.2047

26 Apr., 1991 150 2.176091259 4.735373 10.3046

27 Feb., 1992 120 2.079181246 4.322995 8.988289

28 Apr., 1993 75 1.875061263 3.515855 6.592443

29 Mar., 1994 63 1.799340549 3.237626 5.825592

30 Feb., 1995 95 1.977723605 3.911391 7.73565

31 Feb., 1996 350 2.544068044 6.472282 16.46593

32 Mar., 1997 199 2.298853076 5.284725 12.14881

33 Jan., 1998 76 1.880813592 3.53746 6.653302

34 Nov., 1998 128.63 2.10934227 4.449325 9.385149

35 Nov., 1999 123.04 2.090046322 4.368294 9.129936

36 Apr., 2001 40 1.602059991 2.566596 4.111841

37 Nov., 2001 143.04 2.155457501 4.645997 10.01425

38 Mar., 2003 106.69 2.028123715 4.113286 8.342252

39 Jan., 2004 145.21 2.161996525 4.674229 10.10567

40 Dec., 2004 92.27 1.965060521 3.861463 7.588008

41 Jan., 2006 157.48 2.197225406 4.827799 10.60776

42 Dec., 2006 82.32 1.915505362 3.669161 7.028297

43 Dec., 2007 198.54 2.297848018 5.280106 12.13288

44 Jan., 2009 151.73 2.181071458 4.757073 10.37552

N 44

Sum of Log Q^n 91.66885616 192.3133 406.1894

Average 2.083383095

Standard Deviation 0.176002357

Skew -0.103382376

Regional Skew 0

Weighted Skew -0.026190202

K from Table 6-28

Recurence Interval K log Q Q (cfs) K (0) K(-.1) K (-0.0717)

2 0.017 2.086375135 122.0042992 2 0 0.01662 0.011917

5 0.846 2.232281089 170.7186975 5 0.84162 0.84611 0.8448

10 1.27 2.306906088 202.7244301 10 1.28155 1.27037 1.27353

25 1.716 2.38540314 242.8863673 25 1.75069 1.7158 1.72567

50 2 2.435387809 272.5133666 50 2.05375 1.99973 2.01502

100 2.252 2.479740403 301.8147101 100 2.32635 2.25258 2.254256

200 2.482 2.520220945 331.2996257

From Figure 6-7

Equation 6-65:  Weighted skew = G(N-25)/75  since regional skew=0

K Values found here, based on Skew coefficient: log Qp = avg(log Q) + KS
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at right) is equal to the depth or elevation of the tip of the
vibrating wire pressure (VWP) transducer or the bottom of
the screen of the observation well (OW).  Measured
groundwater elevations less than these values are
considered as "Dry".
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1.1  Introduction 1 

This appendix summarizes the site selection process for candidate wetland mitigation sites in the Medina 2 
to SR 202: Eastside Transit and HOV Project. It is intended to provide the reader with a comprehensive 3 
overview of how appropriate mitigation sites were selected. 4 
 5 
The appendix is divided into two sections: methods and results. The methods section describes the 6 
process for selecting a preliminary list of sites and winnowing out the most desirable sites for mitigation. 7 
The results section shows the end products of this winnowing process. Tables and figures have been 8 
used to illustrate the data where necessary. 9 

1.2  Methods 10 

1.2.1.  Site Selection parameters 11 
The Mitigation Team identified nine broad parameters that would define the best sites for the master list 12 
of potential mitigation sites. These nine parameters are divided into two sets: (1) opportunity parameters, 13 
and (2) risk parameters.  14 
 15 
The “opportunity set” consists of five parameters: size, mitigation type, location, special characteristics, 16 
and cost. The Mitigation Team used site size to determine the potential for sites to provide a significant 17 
portion of the project’s mitigation needs, and mitigation type (as determined by the joint federal and 18 
Washington State guidance [Ecology et al. 2006]), and to determine which sites were most likely to 19 
provide the required mitigation value. The location parameter identified the mitigation site’s location in 20 
a Water Resource Inventory Area (WRIA), sub-watershed, and local jurisdiction, and the site’s 21 
proximity to the affected wetlands. The Mitigation Team used the special characteristics parameter to 22 
identify any key features that might need to match those of the affected site or follow specific regulatory 23 
guidance. Examples include hydrogeomorphic class, hydroperiod, and habitat type. The cost parameter 24 
will primarily be used during the final portion of the site analysis and will be based on assessed tax 25 
values (early in the site analysis process) or professional assessment (later in the site analysis process). 26 
 27 
The “risk set” includes four parameters: availability, hydrology, hazardous materials, and cultural 28 
resources. The availability parameter addresses the risk of losing a site. It is common to lose a site 29 
during the mitigation process due to development, sale, or an unwilling seller. The hydrology parameter 30 
addresses the risk of failure due to insufficient water on the site; sufficient water is critical to wetland 31 
creation, rehabilitation, or re-establishment. The Mitigation Team considered only those sites with a 32 
high probability of providing sufficient wetland hydrology. Hazardous materials sites pose a high risk of 33 
site contamination and high costs, and received more thorough scrutiny. Sites with documented cultural 34 
resources were eliminated from further consideration to avoid negative effects on these resources 35 
resulting from construction. 36 

37 
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1.2.2.  Site Selection Process 1 
To identify candidate mitigation sites for the Medina to SR 202: Eastside Transit and HOV Project, the 2 
Mitigation Team used a hierarchical selection process based on the watersheds in the project area. The 3 
initial boundaries of the area under consideration for candidate sites for the combined corridor project 4 
included all of the Cedar-Sammamish WRIA 8. This area was subdivided into the east side of Lake 5 
Washington (for the Medina to SR 202: Eastside Transit and HOV Project) and the west side of Lake 6 
Washington (for the I-5 to Medina: Bridge Replacement and HOV Project). This allowed the Mitigation 7 
Team to focus on candidate mitigation sites in closer proximity to the project’s effects. 8 
 9 
The limits for the study area for the Medina to SR 202: Eastside Transit and HOV Project included 10 
much of the Greater Lake Washington Watershed, extending from the Sammamish River basin on the 11 
north to southern boundaries of the Cities of Bellevue and Issaquah, including the Cities of Bothell, 12 
Kirkland, Kenmore, Mercer Island, Sammamish, Redmond, and unincorporated King County.  The 13 
drainage basins searched at this stage included East Lake Washington/Bellevue North, East Lake 14 
Washington/Bellevue Middle, Yarrow Creek, Mercer Slough, Kelsey Creek, Bear Creek and Evans 15 
Creek. Additional preliminary sites were identified for the Sammamish River, East Lake Sammamish, 16 
West Lake Sammamish, East Lake Washington/Bellevue South, Forbes Creek, Juanita Bay, Juanita 17 
Creek, East Lake Washington/Kenmore South, Issaquah Creek, Tibbetts Creek, North Creek, Swamp 18 
Creek, Coal Creek, and Lower Cedar River drainages. These sites were put on a backup list because of 19 
their distance from the Project. These sites could be reviewed in more detail if an insufficient number of 20 
quality sites cannot be developed from those sites in closer proximity to the impacts.  21 
 22 
Selection of candidate sites within this study area was based on a review of existing information and 23 
supplemented with sites identified by local agency staff. These two processes are described in greater 24 
detail below. 25 
 26 
Review of Existing Information 27 
The Mitigation Team reviewed public documents, maps, and geographic information system (GIS) 28 
layers, including information on the soils, hydrology, topography, land use, wetlands, and streams in 29 
selected areas of the watershed. Data sources included the following:  30 

• Chinook Salmon Conservation Plan – WRIA 8 (February 2005) 31 

• Puget Sound Nearshore Project Priorities (December 2007) 32 

• Lake Washington/Cedar/Sammamish Watershed (WRIA 8) Near Term Action Agenda for Salmon 33 
Habitat Conservation (August 2002) 34 

• Enhancing Transportation Delivery Through Watershed Characterization: I-405/SR 520 Study 35 
(December 2004)  36 

• SR 520 Bridge Replacement and HOV Project EIS: Light Intensity Analysis Technical 37 
Memorandum (March 3, 2006) 38 
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• SR 520 Bridge Replacement and HOV Project EIS: 6-Lane Alternative: Initial Wetland 1 
Mitigation Plan (May 17, 2006) 2 

• SR 520 Bridge Replacement and HOV Project Draft EIS and Appendix E (August 18, 2006) 3 

• WSDOT and King County GIS layers including critical areas, parcels, parks, trails, water 4 
system-related data, land use, and zoning (data acquired from WSDOT 2008) 5 

• Aerial Photography (October 22nd, 2006) 6 

• County Assessor tax parcel information (data acquired from WSDOT, 2006)  7 

• National Wetlands Inventory (NWI) (U.S. Fish and Wildlife Service) 8 
9 
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Input from Agencies and Cities 1 
WSDOT established a forum to facilitate early coordination with regulatory agencies and tribes. The 2 
Resource Agency Coordination Process (RACP) committee is an interagency committee whose 3 
members include WSDOT, USACE, Ecology, Washington State Department of Fish and Wildlife, 4 
Muckleshoot Indian Tribe, National Oceanic and Atmospheric Administration, National Parks Service, 5 
United States Fish and Wildlife Service (USFWS), City of Medina, City of Bellevue, and the City of 6 
Seattle. This standing committee serves as an early permit coordination group to consider a wide range 7 
of issues pertaining to the environmental process including effect evaluation and mitigation. The RACP 8 
began May 1, 2008 in an effort to provide timely, upfront and coordinated review of the project effects 9 
and anticipated permit requirements. Regulatory agencies provided input to the list of potential sites 10 
through the RACP coordination efforts. 11 
 12 
The Mitigation Team also incorporated sites provided by City of Bellevue Parks Department staff 13 
through their involvement with the Medina to SR 202: Eastside Transit and HOV Project, and through a 14 
meeting with the Mitigation Team. Additional sites were added by biologists on the Mitigation Team 15 
with extensive experience in the project area through the Medina to SR 202: Eastside Transit and HOV 16 
Project and other local projects. 17 
Potential Site List 18 
Based on the review of information and local agency input, the Mitigation Team developed a list of 19 
potential sites within the study area. This master list includes sites that have potential to provide 20 
compensatory mitigation for effects related to the Medina to SR 202: Eastside Transit and HOV Project. 21 
The master list is divided into three sub-lists:  22 

• The A list contains the best sites with low risk, based on preliminary screening criteria. The A list 23 
is sorted based on the preference criteria to determine the preferred sites.  24 

• The B list contains good sites with low risk. If the A list is reduced following more detailed site 25 
analysis or unsuccessful purchase negotiations, then sites from the B list may be used to 26 
repopulate the A list. Also, as the project or regulatory requirements become more defined or 27 
change, the selection criteria for the A list could change, re-ordering the sites on the A and B 28 
lists.  29 

• The D list contains high-risk sites that would require additional detailed analysis in order to be 30 
listed on the A or B list.  31 

 32 
The Mitigation Team has maintained all of the candidate sites on the master list to document the site 33 
selection process and to provide flexibility for changes in design or regulatory process. 34 

1.2.3.  Screening 35 
Site screening was performed in two steps.  The initial screening focused on risk factors and avoiding 36 
clearly unfeasible sites. The second screening focused on opportunities.  The screening process was 37 
intended to identify sites that would provide more than 10 times the needed mitigation. 38 
 39 
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Screen 1 1 
The initial screening used five parameters to determine suitability of the site.  These five parameters are 2 
size, the proximity of the proposed mitigation site to the project impacts, presence of existing 3 
development on the site, appropriate site hydrology, and an absence of obvious hazardous waste 4 
generating facilities at the site.  These criteria were evaluated in the office based on existing data 5 
sources.  Sites passing the screening criteria were sorted to the A list.  A more detailed description of the 6 
parameters and the criteria used to determine them is presented in Table 1. 7 

 8 

Table 1.  Screen 1 Criteria and Data Sources 9 

Parameter Criteria Information sources 

Size Sites must consist of parcels 
greater than two acres. 

WSDOT GIS parcel dataset 
(2008). 

Proximity to Impacts 
Sites to be located in Greater 
Lake Washington and Cedar River 
Watersheds. 

WSDOT GIS data. 

Site Availability 
Developed sites (industrial, 
commercial, residential) not 
considered. 

Aerial photographs (WSDOT 
GIS data 2006). 

Limited risk of failure due 
to site hydrology 

Site must have high potential for 
appropriate hydrology as indicated 
by topography, mapped hydric 
soils, and/or surface waters. 

USDA NRCS Soil Mapping; 
National Wetland Inventory; 
Local Wetland Inventories. 

Absence of hazardous 
wastes 

No visible hazardous waste 
generating facilities; Industrial 
sites, auto yards, gas station, etc. 
rejected. 

Aerial photographs (WSDOT 
GIS data 2006). 

 10 
For the purposes of this screening, the tax assessed value of all parcels was assumed to be relatively 11 
equivalent and low. 12 
 13 
Screen 2 14 
For the second screening, the Mitigation Team screened sites based on the site size.  The size threshold 15 
of five acres or more was based on the projects mitigation needs.  Candidate sites that met the criteria for 16 
size, special characteristics, and location were placed in the A list, and those with lower mitigation 17 
potential were placed on the B list.  A more detailed description of the parameters and criteria is 18 
provided in Table 2. 19 
 20 

21 
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Table 2.  Screen 2 Criteria and Data Sources 1 

Parameter Criteria Information sources 

Site size Sites over five acres. 

WSDOT GIS parcel dataset (2008); 
National Wetland Inventory; Aerial 
photographs (WSDOT GIS data 
2006). 

Special 
characteristics 

Sites with high restoration 
potential and large area retained. 

National Wetland Inventory; local 
wetland inventories. 

Location 

Priority given to: 
Westside: Sites in Seattle; 
Eastside: City of Bellevue sites in 
Yarrow, Kelsey, Mercer, and 
Phantom Creek Drainages;  
Adjacent sub-watersheds 
including Lake Sammamish; City 
of Kirkland shorelines and 
associated drainages, 
Sammamish River, Issaqiah 
Creek, and Bear Creek on A-List 
but lower priority. 

Local mapping. 

 2 

1.2.4.  Paring 3 
The paring process is intended to reduce the number of mitigation sites but still maintain the best sites, 4 
providing a wide array of mitigation options. Paring consisted of a five-part process that culled the 5 
master list to the best sites for possible acquisition, and sorted the master list to the three sub-lists (see 6 
Section 3.3). Pares 1 through 3 removed high-risk sites and sorted the A list to identify the best sites for 7 
further analysis. Pares 4 and 5 (not completed at the time of this report) are focused on detailed site 8 
analysis and are intended to identify the five best sites. The remaining sites from each pare were moved 9 
to the B list. In this process, candidate sites that are sorted to the B list can be moved back to the A list 10 
(or vice versa) as the project design and permit process evolve and as the criteria for mitigation change. 11 
A summary of the paring process is shown in Table 3. 12 
 13 
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1 
 

Pare 1 Pare 2 Pare 3 Pare 4 Pare 5 Verify Selection 
 Office Drive by Site Availability Field analysis Final analysis 

Opportunity/Benefits       
Size (fewest sites 

needed)       

Potential mitigation 
type  

Re-establishment & 
rehabilitation preferred 

Creation = ~100% of a total 
mitigation site ok 

 

Verify and resort A-
list. Preliminary 

Pare to 5 best sites. 
Others to B list 

 

Conduct detailed reconnaissance level 
analysis for 5 best sites and estimate 

mitigation credit. 
Retain sites with 20% of total mitigation 

credits for selection 
Recommend top 3 sites To Mitigation 

Planning WG for selection and 
purchase process 

Collaborative selection of 
top 3 sites. 

Special characteristics 
  

Desired habitats:  
Eastside: riverine 

Seattle: lacustrine fringe 
Verify  Verify  

Location  Must fit with local 
jurisdictions; Others to B list 

Verify 
  Verify  

Cost     Rough Comp from  Real Estate Office Professionally Assessed 
Value 

Risk Factors       

Availability 
(Risk of loss of site) 

Evaluate local restrictions 
based on agricultural and 

farm preservation lands. 4f 
parks areas may be have 
consistent management 

plans 

 Verify 
 

For five best sites 
preliminary contact with 
owner.  Obtain Right of 
entry.    B–list if denied. 
Evaluate willingness to 

sell. 
B-list unwilling sellers. If 

less than 5 sites left, 
elevate top sites from B-

list for ROE contact. 
 

 

WSDOT negotiation with 
Seller – Identify Easements. 

If negotiations are 
successful proceed with 

detailed conceptual 
mitigation plan. 

 
If negotiations are not 

successful return to Pare 5 
for more sites. 

 

Hydrology 
(Risk of Failure)   

Reliable source of 
hydrology based on 
field characteristics 
– B-list sites with 

unreliable 
hydrology to B -list 

 
Evaluate hydrology in the field. 

B -list sites with unreliable hydrology 
 

 

Hazardous  Waste 

Review Ecology’s Toxics 
Cleanup Program and 

UST databases 
D list cleanup sites and 

LUST sites 

 Verify 
  

Visual and informal site check for 
Hazardous Waste 

 
 

Cultural Resources 

Check Cultural Resource 
mapping 

D list mapped burial, 
village or ritual sites. 

 

 

Verify 
D-list  sites that 

require excavation 
other than fill 

 

Informal site check for cultural 
resources 

D-list sites that require excavation 
other than fill. 
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Pare 1 1 
During Pare 1, the Mitigation Team evaluated the candidate sites based on a review of existing 2 
databases and regulations. The criteria that were evaluated included (a) the local land use 3 
regulations/site management plans for candidate sites, and (b) databases showing hazardous materials 4 
and (c) cultural resources. Sites failing the local regulation parameter were moved to the B list. Those 5 
sites that did not meet the hazardous materials were either evaluated in greater detail or moved to the D 6 
list. Those locations with cultural sites present were moved to the D list. Details of the parameters and 7 
the criteria used for them are shown in Table 4. 8 

 9 

Table 3.  Pare 1 Criteria and Data Sources 10 

Parameter Criteria Information Sources 

Size Sites must consist of parcels 
greater than two acres. 

WSDOT GIS parcel dataset 
(2008). 

Site availability (regulations) 

Evaluate local restrictions 
based on agricultural and farm 
preservation lands. Section 
4(f) parks areas must have 
consistent management plans. 

Local regulations (city and 
county); 
management plans for 
individual sites. 

Absence of hazardous 
materials 

No visible hazardous materials 
generating facilities. Industrial 
sites, auto yards, gas station, 
etc., rejected. Sites requiring 
cleanup and leaking 
underground storage tank 
(LUST) sites are reviewed in 
greater detail or moved to D 
list. 

The Washington State 
Department of Ecology’s 
(Ecology’s) Toxics Cleanup 
Program and Leaking 
Underground Storage Tank 
(LUST) databases (2009). 

Absence of known cultural 
resources 

No cultural sites known. 
Locations with a cultural site 
present are moved to D list. 

Department of Archaeology 
and Historic Preservation data 
(2009). 

 11 
Pare 2 and 3 12 
Pare 2 (the office evaluation of mitigation opportunities) and Pare 3 (the field review that conforms 13 
opportunity and assesses risks at the sites) were combined into a single review.  The combination of 14 
these two pares reduces the wasted effort at candidate sites that are unsuitable, provide minimal potential 15 
for mitigation, or that have been recently developed.  The field review also allowed the Mitigation Team 16 
to add additional sites to the candidate which would have been done in the initial field review (not 17 
performed for the SR 520 Corridor Mitigation Site selection process). 18 

 19 
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Office Review 1 
Initial sorting of the candidate sites was based on opportunity based parameters.  The parameters used 2 
were potential mitigation type, special characteristics, and location (Table 5). In order to analyze these 3 
parameters, The Mitigation Team developed composite maps for each of the candidate sites using the 4 
Arc/Info GIS.  The mapped data included parcels, wetlands and streams based on existing inventories, 5 
maps of hydric soils, and aerial photography.  The Mitigation Team used these maps to determine the 6 
potential mitigation on the candidate sites.  The maps also served as the basis for the field verification 7 
and site review. 8 

Field Review 9 
The Mitigation Team evaluated the sites in the field to verify the assumed wetland boundaries and 10 
sources of hydrology, proposed mitigation types, the presence of special characteristics, location (in this 11 
case adjacent land use and regulatory assumptions), availability, and the absence of obvious hazardous 12 
waste or cultural resource issues.  All of the candidate sites were evaluated from publicly accessible 13 
rights-of-way.  Wetland boundaries and sources of hydrology were assessed based on the presence of 14 
visibly identifiable characteristics such as wetland vegetation (e.g. willow species, soft rush, sedges, 15 
etc.) and indications of wetland hydrology (e.g., visible channels or areas of existing saturation or 16 
inundation, nearby streams or seeps, contributing watershed area).  More detailed studies (e.g. test 17 
borings, installation of piezometers) would need to be performed during the design process to accurately 18 
assess the potential hydrology of the sites.  Proposed mitigation types, the presence of special 19 
characteristics, current landuse on the sites and in the adjoining areas, and the presence of hazardous 20 
waste were likewise determined based on visible indicators observed from public rights-of-way.  Table 5 21 
lists the criteria and data sources for this pare. 22 
 23 
To further refine the potential mitigation type, determine site suitability, and rank the sites, the candidate 24 
sites were rated in the field using the Washington State Wetland Rating System for Western Washington 25 
- Revised, Washington State Department of Ecology Publication # 04-06-025 (Hruby 2004). This 26 
system assigns wetlands a rating of quality (1 through 4) based on the landscape position, source of 27 
hydrology, and the performance of three functions (water quality, hydrologic function, and habitat 28 
function). These data served as a baseline to determine potential mitigation type and the potential for 29 
increase in ecological function at each of the candidate sites.  30 
 31 
Each prospective wetland mitigation site was also assessed using the Washington State Department of 32 
Transportation (WSDOT) Wetland Mitigation Site Evaluation Matrix (WSDOT 2008). WSDOT’s 33 
Wetland Mitigation Matrix evaluates sites based on the physical setting, biological/watershed criteria, 34 
site success/risk criteria, and site constructability/cost criteria. These four areas receive separate scores. 35 
Scores were used to assess accuracy of the potential mitigation type and the potential sources of 36 
hydrology. 37 
 38 
Following the field review, the potential mitigation activities (e.g. creation, re-establishment, 39 
rehabilitation, and/or enhancement) from suitable candidate sites were digitized and areas were 40 
calculated areas in Arc/Info.  The Team then used the results of these calculations to determine potential 41 
credits per site, and the candidate sites were sorted based on the resulting credits per site.  Candidate 42 
sites passing the Pare 2/Pare 3 were sorted for further evaluation. 43 

 44 

45 
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Table 4.  Pare 2 Criteria and Data Sources 1 

Parameter Criteria Information sources 

Pare 2 

Potential mitigation Type 

Retain sites with mitigation 
types in the following order of 
preference:  

1. Re-establishment and 
rehabilitation; 

2. Creation; and 
3. Enhancement. 

Connectivity to other habitat is 
also desirable. 

Aerial photographs (WSDOT 
GIS data 2006); digitized 
information the Mitigation 
Team analyzed in Arc/Info. 

Special Characteristics Desired habitats: riverine. 

Aerial photographs (WSDOT 
GIS data 2006); digitized 
information that the Mitigation 
Team analyzed in Arc/Info; 
information from local 
inventories. 

Location Must fit with local jurisdictions; 
Others to B list. 

Aerial photographs (WSDOT 
GIS data 2006). 

Pare 3 

Potential mitigation type Consistent with proposed 
mapping from Pare 2. Pare 2 GIS analysis. 

Special characteristics Confirm desired habitat. Field review. 

Location 
Confirm consistency with 
adjoining land use (record 
recent changes in land use). 

Field review. 

Availability 
Verify compliance of proposed 
action with status/plan for 
public areas. 

Field review. 

Hydrology Confirm reliable source of 
hydrology. Field review. 

Hazardous waste Confirm absence of waste 
sources on-site. Field review. 

Cultural resources Confirm absence of cultural 
resources on-site. Field review. 

 2 
Pare 4 3 
Pare 4 was based on the potential for risk due to the loss of the site. The results of this pare were based 4 
on preliminary contact with the owner (or owners) of the top five candidate sites.  Evaluation criteria 5 
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included the ability to obtain right-of-entry and the willingness of the owners to sell the candidate site.  1 
If the Mitigation Team was unable to obtain right-of-entry or the owner was unwilling to sell, the 2 
candidate site was moved back to the B list.  If less than five sites remained at the end of Pare 4, the 3 
Mitigation Team would move up the top sites from the A list for right-of-entry contact. 4 
Pare 5 5 
Pare 5 consisted of a detailed on-site analysis of the top five sites.  The evaluation included assessment 6 
of both opportunities and risks (see Table 6 for criteria and data sources). The Mitigation Team 7 
presented the field evaluation results to the Mitigation Planning Working Group for consultation and 8 
selection of the top sites for the purchase process.  9 
 10 
The Mitigation Planning Working Group consists of Bill Leonard (WSDOT, initiation through 11 
December 2007), Paul Fendt (Parametrix, initiation through March 2008), Ken Sargent (Headwaters 12 
Environmental Consulting), Michelle Meade (WSDOT), Phil Bloch (WSDOT), Shane Cherry (Cherry 13 
Creek Environmental), Jeff Meyer (Parametrix), Gretchen Lux (WSDOT, December 2007 to present), 14 
Beth Peterson (HDR, December 2007 to present), Pat Togher (HDR, April 2008 to present), and Bill 15 
Bumback (Jones & Stokes). 16 

17 
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Table 6.  Pare 5 Criteria and Data Sources 1 

Parameter Criteria Information Sources 

Potential mitigation type 
Recommend top to Mitigation 
Planning Working Group for 
selection and purchase process. 

On-site comprehensive field 
review. 

Special characteristics Verify/identify unique or unusual 
habitats and species. 

On-site comprehensive field 
review. 

Location Verify jurisdictional and land use 
parameters. 

On-site comprehensive field 
review. 

Cost Assess parcel costs based on rough 
comparables from real estate office. 

Review of candidate site by 
real estate office. 

Hydrology Verify site hydrology. On-site comprehensive field 
review. 

Hazardous materials Visually confirm absence of 
materials sources on-site. 

On-site comprehensive field 
review (visual assessment). 

Cultural resources Visually confirm absence of cultural 
resources on-site. 

On-site comprehensive field 
review (visual assessment). 

 2 
Field analysis also included an assessment of the sites’ habitat functions, its ability to ability to produce 3 
specific hydrologic regimes and functions, and potential construction techniques needed to achieve 4 
mitigation, along with relative costs and feasibility. 5 
 6 
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1.3  Results 1 

The initial list included 47 sites one the eastside of Lake Washington. This initial candidate list and 2 
supporting information has been retained, and additional sites can be added to the list for consideration 3 
at any time.  The planning and screening framework will be shared with regulatory agencies and the 4 
Tribes as part of early agency coordination.  Initial work completed to this point is intended to document 5 
the planning and screening framework to date.  However, no firm decisions have been made regarding 6 
mitigation sites at this time.  The Mitigation Team may modify this process, and perhaps identify 7 
additional viable candidate sites, as a result of coordination with resource agencies and the tribes. 8 

1.3.1.  Screen 1 9 
The Mitigation Team analyzed the list of candidate sites using the Screen 1 criteria.  Of the 46 candidate 10 
sites initially considered, 45 candidate sites passed the Screen 1 criteria, and one failed.  The site that 11 
met the Screen 1 criteria are listed in the Wetland Mitigation Site Selection List for SR 520 Corridor 12 
Project, Screen 1 list (included in Appendix A), and the locations are shown in Figure 2. The site that 13 
failed was put on the D list, and the remaining sites on the list proceeded to the Screen 2 process.   14 

1.3.2.  Screen 2 15 
The Mitigation Team further evaluated the 45 candidate sites from Screen 1.  Of these 45 sites, 41 16 
candidate sites met the Screen 2 criteria.  A detailed list of the sites that met the criteria is provided in 17 
the Screen 2 list (Appendix A), and the site locations are shown on Figure 3.  The seven candidate sites 18 
that did not pass were moved to the D list and will not be considered further unless the mitigation needs 19 
change. 20 

21 
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1.3.3.  Pare 1 1 
During Pare 1, the Mitigation Team evaluated the 41 candidate sites remaining after Screen 2.  Two of 2 
the 41 sites failed the Pare 1 criteria.  One site (Marymoor Park) failed for cultural reasons, the other 3 
(Kelsey Creek area) failed because it is listed in the hazardous waste site database.  The two failed sites 4 
were moved to the D list, and the remaining 39 candidate sites continued to the Pare 2 evaluation.  These 5 
39 sites are shown in Figure 4, and descriptions are provided in the Pare 1 List (Appendix A). 6 

1.3.4.  Pares 2 & 3 7 
The Mitigation Team evaluated the 39 candidate sites using the Pare 2 and Pare 3 criteria (see Figure 5).  8 
Twenty-nine sites were moved to the B list due limited mitigation opportunities.  The remaining ten sites 9 
were further evaluated for suitability and availability and sorted in descending order of size, and moved 10 
on to Pare 4. 11 

1.3.5.  Pare 4 12 
Ten sites were considered for Pare 4 (see Figure 6).  Four of the prospective sites for Pare 4 are publicly 13 
owned (three by City of Bellevue or Bellevue Parks, and one by Washington State Parks).  It was 14 
assumed that if the proposed mitigation for these sites did not conflict with current site use, was 15 
consistent with the master plans for these areas, and did not require a change of ownership, that there 16 
would be no opposition from the owners.  Based on this assumption these four sites were advanced to 17 
Pare 5 for further evaluation.  The single privately owned site (Keller) has been proposed as the location 18 
of a mitigation bank, and the owners have had the parcels rezoned for this use.  Additional contacts were 19 
made to determine whether the owner would consider sale of a portion of the site.  Based on the results 20 
of these contacts, the Keller Site was also advanced to Pare 5 for further evaluation. 21 

1.3.6.  Pare 5 22 
Five sites were considered for Pare 5 (see Figure 7).  Pare 5 activities consisted of a site visit to verify 23 
physical limitations of the sites (topography, hydrology, hazardous materials and cultural resources) and 24 
to review special habitats present and potential mitigation opportunities.  Site visits for the City of 25 
Bellevue sites were conducted with Bellevue City Parks Staff.  The site visit to the Keller parcel was 26 
conducted with a representative of the owner. 27 

28 
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1.4  Mitigation Site Selection 1 

At the completion of the paring process, the Keller Mitigation Site was recommended as the wetland 2 
mitigation site for Medina to SR202: Eastside Transit and HOV Project.  The primary factors in its 3 
recommendation include: 4 

• Identification of suitable mitigation opportunities at the site are of a preferred category 5 
(rehabilitation vs. enhancement) 6 

• Previous identification of the site as suitable for wetland mitigation 7 

• The large size of the parcel provides suitable area for the mitigation needs at applicable ratios 8 

• Potential for mitigation that will realize benefits to multiple habitat types (wetlands and streams). 9 

• Location and landscape position of the site 10 

• Costs 11 

• Feasibility of construction at the site 12 

• Presence of a suitable source of wetland hydrology 13 

• Willingness of current owners to sell a portion of the site suitable for the mitigation needs of the 14 
project. 15 

• Absence of hazardous materials on site 16 

• Absence of culturally significant resources on site 17 

The other five sites were not recommended for mitigation for various reasons including: 18 
• More limited options for mitigation 19 

• Less desirable mitigation opportunities 20 

• Less desirable mitigation ratios 21 

• Constraints with existing land use 22 

• Constraints imposed by adjoining land uses 23 

• Ability to purchase site outright to maintain WSDOT control of the site 24 
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