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6.14  Summary of Ecological Functions and Benefits  1 

Under the proposed mitigation approach, these temporary impacts could be offset by 2 
applying temporary mitigation value from variety of project combinations (Table 6-17).  The 3 
specific application of mitigation toward temporary or permanent impacts should match the 4 
species, stock, life stage, and habitat function, respectively.  5 

Table 6-17. Proposed Mitigation Sites and Their Compensatory Value 6 

  
Mitigation Type (mitigation acreage applied to one 

or the other category, not both) 

Mitigation Site 

Permanent 
Mitigation Credits     

(acres)a 

OR 

Temporary 
Mitigation Credit 

(acre-years)b 
Seward 1 0.38 6.26 
Seward 2 0.05 0.85 
Seward 3 0.14 2.23 
Seward 4 1.09 19.37 
Magnuson 1 0.12 1.88 
Magnuson 2 0.20 2.89 
Taylor Creek 0.38 5.20 
S. Lake WA 1.75 28.68 
Cedar/ Elliott 1.67 22.18 
Bear 4.55 67.21 
East Approach 0.60 11.91 
TOTALS 10.91 168.64 

a Table E-3 shows calculation detail 7 
b Table E-2 shows calculation detail 8 

6.14.1.  Mitigation for Temporary Impacts    9 

Temporary project impacts that require compensatory mitigation include partial shading, fill, 10 
and increased predator fish habitat from the construction work bridges and falsework.  These 11 
temporary impacts will bear the largest effect on juvenile Chinook as they migrate towards 12 
the Ship Canal in the shallow nearshore, where these work bridges are proposed to occur (see 13 
Section 4.3).   14 

Based on a review of project impacts and available mitigation types, WSDOT is currently 15 
proposing using the restoration projects at Seward Park, Magnuson Park, and Taylor Creek to 16 
offset temporary impacts (Table 6-18). The mitigation actions will benefit survival of 17 
juvenile Chinook by increasing habitat function along their migratory path toward the Ship 18 
Canal.  These projects will also benefit adult coho and sockeye, in terms of suitability of 19 
spawning habitat.  Most of the juvenile rearing habitat restoration will benefit the juvenile 20 
Chinook originating from the Cedar River (i.e., Seward Park, Taylor Creek).  Magnuson Park 21 
will benefit the North Lake Washington and Issaquah/ Sammamish stocks.  This allocation of 22 
compensatory mitigation is proportional to the higher exposure of the Cedar River stocks to 23 
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the temporary work bridge impacts.  While some of the North Lake Washington and 1 
Issaquah/ Sammamish stocks may encounter the temporary work bridges during 2 
outmigration, most will outmigrate through the Ship Canal without straying south into the 3 
work zone.   4 

The assignment of mitigation sites to specific impact categories (permanent or temporary) 5 
has not been finalized, and could change pending finalization of the suite of mitigation sites 6 
and/or input from regulatory agencies.  A summary of the compensatory mitigation value of 7 
these projects is presented in Appendix E, Table E-1.  As described in Section 5.4 and 8 
Appendix E, the mitigation value is based on plan view acreages of mitigation actions.  The 9 
plan view acreages are weighted by (1) relative fish use, (2) project type, and (3) discounts 10 
for the temporal lag of project function. 11 

6.14.2.  Mitigation for Permanent Impacts  12 

A wide range of habitat restoration projects are proposed to address potential impacts to 13 
different salmonid species at various life stages during operation of the proposed SR 520, I-5 14 
to Medina Project.  Under the proposed mitigation approach, these permanent impacts could 15 
be offset by applying permanent mitigation value in a variety of project combinations Table 16 
6-17). Based on a review of project impacts and available mitigation types, WSDOT is 17 
currently proposing using the South Lake Washington Shoreline, Cedar River/ Elliott Bridge, 18 
Bear Creek, and East Approach restoration projects to offset permanent (operational) impacts 19 
because the benefits include a wide range of species and life stages (Table 6-18). The 20 
assignment of mitigation sites to specific impact categories (permanent or temporary) has not 21 
been finalized, and could change pending finalization of the suite of mitigation sites and/or 22 
input from regulatory agencies. The mitigation accounting for each project is detailed in 23 
Appendix E, Table E-2.      24 

 25 

 26 
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Table 6-18.    Proposed Mitigation Sites and Their Allocation to Permanent and Temporary Impacts 1 

Mitigation Site Mitigation Actions Species/ Life Stage Addressed 

Permanent 
Mitigation 

Credit (acres) 

Temporary 
Mitigation Credit 

(acre-years) 

Seward Park 1 
Shoreline enhancement + hard 
structure removal, riparian restoration 

Chinook (juvenile rearing/ feeding, 
juvenile migration),  

0 6.26 

Seward Park 2 
Shoreline enhancement (gravel 
supplementation) 

Chinook (juvenile rearing/ feeding, 
juvenile migration),  
Sockeye (spawning, rearing/feeding) 

0 0.85 

Seward Park 3 
Shoreline enhancement (gravel 
supplementation), riparian restoration 

Chinook (juvenile rearing/ feeding, 
juvenile migration),  

0 2.23 

Seward Park 4 
Shoreline enhancement (gravel 
supplementation) 

Sockeye (spawning) 0 19.37 

Magnuson Park 
1 

Shoreline Enhancement + Hard 
Structure Removal, Riparian 
Restoration 

Chinook (Juvenile Rearing/ Feeding, 
Juvenile Migration), 

0 1.88 

Magnuson Park 
2 

Shoreline Enhancement + Hard 
Structure Removal 

Chinook (Juvenile Rearing/ Feeding, 
Juvenile Migration), 

0 2.89 

Taylor Creek 
Channel and Delta Restoration, 
Riparian + Floodplain Restoration 

Chinook (Rearing/ Feeding)  
 
Sockeye (Spawning, Rearing/ 
Feeding),  
 
Coho (Spawning, Rearing/ Feeding) 

0 5.20 
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Mitigation Site Mitigation Actions Species/ Life Stage Addressed 

Permanent 
Mitigation 

Credit (acres) 

Temporary 
Mitigation Credit 

(acre-years) 

South Lake 
Washington 
Shoreline 
Restoration 

Shoreline Enhancement + Hard 
Structure Removal, Riparian 
Restoration, Dolphin Removal 

Chinook (Juvenile Rearing/ Feeding, 
Juvenile Migration) 
 
Sockeye (Juvenile Rearing/ Feeding) 

1.75 0 

Bear Creek 
Stream Enhancement, Riparian 
Restoration 

Chinook (Rearing/ Feeding) 
 
Sockeye (Rearing/ Feeding) 
 
Coho (Rearing/ Feeding) 

4.55 0 

Cedar River/ 
Elliott Bridge  

River Margin and Aquatic Off-channel 
Creation, Riparian + Floodplain 
Restoration 

Chinook (Spawning, Rearing/ 
Feeding) 
 
Sockeye (Spawning, Rearing/ 
Feeding) 
 
Coho (Spawning, Rearing/ Feeding)     
 
Steelhead (Spawning, Rearing/ 
Feeding) 

1.67 0 

East Approach  
Shoreline enhancement (gravel 
supplementation, bulkhead removal), 
riparian enhancement 

Sockeye (Spawning)  
 
Chinook (Juvenile Rearing/ Feeding, 
Juvenile Migration) 

0.60 0 

 1 

 2 
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6.14.3.  Comparison of Impacts and Mitigation 1 

According to the impact and mitigation–assessment framework (Tables 4-2 and 4-3), the SR 2 
520, I-5 to Medina Project’s proposed mitigation actions compensates for both permanent 3 
and temporary impacts (Table 6-19).  Although the final dispensation of permanent and 4 
temporary mitigation credit assignment to individual sites has not been finalized, the current 5 
site assignment, as discussed above, and the variety and quantity of proposed mitigation is 6 
adequate to compensate for both temporary and permanent project impacts.   7 

The mitigation value to the focal fish and their survival at various life stages are 8 
commensurate with potential impacts to the same species and life stages, as modeled in 9 
Figure 6-14.  Although the impacted habitat features (see model in Figure 4-1) and mitigation 10 
habitat features (see model in Figure 6-14) differed in type and spatial location, the project’s 11 
mitigation targeted the same species, stocks, and life stages that were impacted (Section 4.1; 12 
Table 6-1).  Because the temporary and permanent impacts are likely to affect juveniles 13 
migrating toward the Ship Canal, most compensatory mitigation actions are designed to 14 
benefit juvenile survival.  In addition, these restoration projects are intended to enhance 15 
spawning success of all focal species in order to address the concern of unanticipated project 16 
effects on adults migrating from the Ship Canal into the lake. The proposed plan provides an 17 
excess of compensatory mitigation.  Any unknown project impacts that are identified in the 18 
future will be mitigated, as appropriate.  19 

Table 6-19.   Total Impact and Mitigation Metrics after Application of the Mitigation Framework  20 

  
Permanent 

(Acres) 

Temporary 
(Acre-
Years) 

Impacts 7.43 17.04 
Mitigation 8.56 38.66 

 21 
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Figure 6-14.  Conceptual Model of Mitigation Benefits 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Population 
Metric/Endpoint 

Salmonid Life 
History Stage 

Primary Habitat  
Functions 

Affected 
Habitat Features 

* Bold text denotes    
  those metrics with 
  a substantial effect. 

Survival and 
growth of fry 

and pre-smolts 

 Provide food sources  

 Provide suitable water quality   

 Provide predator protection 

 Provide high-flow refugia 

Juvenile 
Rearing/Feeding 

 Gradual sloped bank 

 Suitable sediment 

 Vegetative cover 

 Prey input 

 Removal of predator habitat 
and toxic material 

 LWD recruitment 

 Pools 

 Off-channel   

Survival, growth, and 
fitness of smolts 

 Provide suitable water quality  

 Provide predator protection 

 Provide open migration 
corridors 

Juvenile 
Migration 

 Removal of predator habitat 
and toxic material 

 Gradual sloped bank 

 Suitable sediment 

 Vegetative cover 

 Floodplain connectivity 

 Channel complexity 

Spawner 
Recruitment 

 Provide suitable water quality  

 Provide open migration 
corridors 

Adult 
Migration 

 Floodplain connectivity 

 Channel complexity 

 Scour pools 

Successful 
reproduction 

 Provide suitable water quality  

 Provide spawning habitat  

Spawning 

o Suitable substrate 

o Bank stability 

 Floodplain connectivity 

 Channel complexity 
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7.  Mitigation Goals, Objectives, and 1 

Performance Standards 2 

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

WSDOT uses an adaptive management process to improve mitigation success and correct 12 
site deficiencies that are observed during monitoring. Adaptive management is a process 13 
through which monitoring results may initiate changes to mitigation and maintenance 14 
activities, or monitoring protocols. Mid-course corrections may be necessary if monitoring 15 
data show the site is developing in ways that were not anticipated during design and 16 
permitting of the project. Information from ongoing monitoring further directs subsequent 17 
site management activities. WSDOT will monitor the site for up to 10 years and perform 18 
maintenance, as necessary, to achieve the mitigation performance standards. As part of the 19 
adaptive management process, mid-course corrections may be necessary if the site develops 20 
in ways that were not anticipated during design and permitting of the project. These mid-21 
course corrections require coordination with regulators, and may, in some cases, require 22 
negotiation of revised performance standards. 23 

7.1  Goals 24 

The SR 520, I-5 to Medina Project will use a comprehensive mitigation plan to compensate 25 
for permanent aquatic impacts by restoring 2.57 acres of shoreline, 18.66 acres of riparian/ 26 
floodplain habitat, and 3.86 acres of stream and off-channel habitat.  This mitigation plan 27 
will compensate for temporary aquatic impacts by restoring 2.53 acres of lacustrine 28 
shoreline/ stream habitat, 2.47 acres of riparian/ floodplain habitat.  This mitigation plan will 29 
be sufficient to meet federal, state, and local regulatory requirements. 30 

7.2  Objectives  31 

7.2.1.  Seward Park 1 32 

Off-site compensatory mitigation at Seward Park Project 1 will provide the following:  33 



 

230 SR 520, I-5 to Medina: Bridge Replacement and HOV Project 
December 2011 Final Aquatic Mitigation Plan 

SEW1_1:  Enhance 0.39 acre of shoreline habitat by removing bulkheads and riprap, 1 
excavating the shoreline to a gradual grade, and installing appropriate-sized gravel 2 
and LWD.  3 

SEW1_2:  Enhance 0.40 acre of riparian habitat through removal of invasive 4 
vegetation and installation of native tree and shrub vegetation. 5 

7.2.2.  Seward Park 2 6 

Off-site compensatory mitigation at Seward Park Project 3 will provide the following:  7 

SEW2_1:  Enhance 0.06 acre of shoreline habitat by covering angular cobble and 8 
sand with appropriately sized gravel.  9 

7.2.3.  Seward Park 3 10 

Off-site compensatory mitigation at Seward Park Project 2 will provide the following:  11 

SEW3_1:  Enhance 0.18 acre of shoreline habitat by covering angular cobble with 12 
appropriately sized gravel.  13 

SEW3_2:  Enhance 0.23 acre of riparian habitat through removal of invasive 14 
vegetation and installation of native tree and shrub vegetation. 15 

7.2.4.  Seward Park 4 16 

Off-site compensatory mitigation at Seward Park Project 4 will provide the following:  17 

SEW4_1:  Enhance 1.36 acres of shoreline habitat by covering sand and cobble with 18 
appropriately sized gravel.  19 

7.2.5.  Magnuson Park 1 20 

Off-site compensatory mitigation at Magnuson Park Project 1 will provide the following:  21 

MAG1_1:  Enhance 0.13 acre of shoreline habitat by removing concrete rubble, 22 
excavating the shoreline to a gradual grade, and installing appropriate-sized gravel 23 
and LWD.  24 

MAG1_2:  Enhance 0.37 acres of riparian habitat through removal of invasive 25 
vegetation and installation of native tree and shrub vegetation. 26 

7.2.6.  Magnuson Park 2 27 

Off-site compensatory mitigation at Magnuson Park Project 2 will provide the following:  28 
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MAG2_1:  Enhance 0.14 acre of shoreline habitat by removing bulkheads and 1 
concrete rubble. 2 

 MAG2_2:  Create 0.04 acre of stream channel by excavating a new outlet that will 3 
function as an outlet for the Seattle Parks Department Habitat Improvement Area 4 
wetland complex. 5 

MAG2_3:  Enhance 0.73 acre of riparian habitat through removal of invasive 6 
vegetation and installation of native tree and shrub vegetation. 7 

7.2.7.  Taylor Creek 8 

Off-site mitigation will take place at Taylor Creek, between the Lake Washington shoreline 9 
and Rainier Avenue SW. The off-site compensatory mitigation will provide the following:  10 

TAY1:  Restore 0.15acre of stream habitat by relocating and reconfiguring the 11 
existing stream channel, and installing appropriate-sized gravel and LWD. 12 

TAY2:  Enhance 0.74 acre of riparian habitat through removal of invasive vegetation 13 
and installation of native tree and shrub vegetation. 14 

TAY3:  Restore 0.74 acre of floodplain habitat by removing historical fill, structures, 15 
asphalt, concrete, utilities, underground storage tanks, etc.   16 

TAY4:  Restore 0.08 acre of the Taylor Creek delta, temporarily, by re-sloping the 17 
delta to a configuration that is passable by adult salmon during the managed low lake 18 
level.   19 

7.2.8.  South Lake Washington Shoreline Restoration (DNR Parcel)  20 

Off-site mitigation will take place at four locations at the South Lake Washington Shoreline 21 
Restoration (DNR Parcel). The off-site compensatory mitigation will provide the following:  22 

DNR1:  Enhance 1.74 acres of shoreline habitat through removal of a corrugated 23 
sheet metal flume, rubble, shoreline excavation to attain a gradual grade, and 24 
installation of appropriate-sized gravel. 25 

DNR2:  Enhance 2.51 acres of riparian habitat, where invasive weeds will be 26 
removed and native vegetation will be installed, where 1.92 acres will be planted with 27 
trees and shrubs, 0.59 acres will be planted with just shrubs, and wetlands plants will 28 
be planted, as determined by the planting plan. 29 

7.2.9.  Cedar River/ Elliott Bridge Reach 30 

Off-site mitigation will take place at the Elliott Bridge reach mitigation site. The off-site 31 
compensatory mitigation will provide the following:  32 
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CED1:  Restore 3.47 acres of floodplain habitat, where existing levees will be 1 
removed, areas behind the levees excavated to appropriate grades, and the natural 2 
hydrologic processes restored along the Cedar River. 3 

CED2:  Create 0.70 acre (approximately 500 linear feet) of off-channel rearing 4 
habitat and riverine marginal habitat.  Install an engineered logjam (ELJ) at the 5 
mouth of the channel and LWD habitat features along the right bank of the channel. 6 

CED4:  Enhance 3.47 acres of riparian habitat through removal of invasive 7 
vegetation and installation of native tree and shrub vegetation. 8 

7.2.10.  Bear Creek 9 

Off-site mitigation will take place at the Bear Creek mitigation site. The off-site 10 
compensatory mitigation will provide the following:  11 

BEAR1:  Restore 12.62 acres of floodplain habitat through removal of existing 12 
levees, excavation within areas behind the levees to appropriate grades, and 13 
restoration of natural hydrologic processes along Bear Creek. 14 

BEAR2:  Enhance 12.62 acres of riparian habitat through removal of invasive 15 
vegetation and installation of native tree and shrub vegetation. 16 

BEAR3:  Restore 3.16 acres of stream habitat by relocating existing stream channel, 17 
stabilizing stream banks, and installing appropriate-sized gravel and LWD.  18 

7.2.11.  East Approach  19 

Off-site mitigation will take place at the east approach site. The off-site compensatory 20 
mitigation will provide the following:  21 

SOCK1:  Enhance 0.75 acre of sockeye salmon beach-spawning habitat through 22 
installation of spawning gravel offshore.  23 

SOCK2:  Enhance 0.08 acre of shoreline habitat through removal of bulkheads and 24 
riprap, excavation of the shoreline to a gradual grade, and installation of 25 
appropriate-sized gravel and LWD. 26 

SOCK3:  Enhance 0.06 acre of riparian habitat through removal of invasive 27 
vegetation and installation of native tree and shrub vegetation. 28 

7.3  Performance Standards 29 

The performance standards described below provide benchmarks for measuring the progress 30 
of the mitigation sites’ goals and objectives. Mitigation activities are intended to meet these 31 
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performance standards within 10 years. Methods to monitor each performance standard are 1 
described in general terms. 2 

Performance standards describe measurable attributes that can be used to evaluate success in 3 
meeting the goals and objectives of a compensatory mitigation project. Performance 4 
measures are used to guide site management activities during the monitoring period. Success 5 
standards are benchmarks measured during the final year of monitoring (Year 5 or 10) that 6 
are used to help evaluate compliance with regulatory requirements. Performance measures 7 
will be used to verify that the mitigation is on track to achieve the success standards. 8 

Performance standards and contingency plans will be organized by objectives that re-occur in 9 
the array of mitigation sites proposed in this plan.   The mitigation projects and their 10 
objectives are summarized in Table 7-1. 11 

Table 7-1. Generalized Project Objectives   12 

Mitigation Site 

Objective 

Shoreline 
Enhancement 
(Lacustrine) 

Stream 
Restoration

Riparian 
Restoration

Floodplain 
Restoration 

Seward Park 1 X X 

Seward Park 2 X 

Seward Park 3 X X 

Seward Park 4 X 

Magnuson Park 1 X X 

Magnuson Park 2 X X X 

Taylor Creek X X X X 

South Lake 
Washington 
Shoreline 
Restoration (DNR 
Parcel) 

X 
 

X 
 

Cedar River X X X 

Bear Creek X X X 

East Approach  X X 
 

 13 

7.3.1.  Shoreline Enhancement (Lacustrine) Performance 14 

The shoreline enhancement performance standards document and verify that the shoreline 15 
features are established according to the standards specified during the design. The shoreline 16 
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restoration performance standards also ensure that the shoreline features are functioning as 1 
intended. These shoreline performance standards directly relate to Objectives SEW1_1, 2 
SEW2_1, SEW3_1, SEW4_1, MAG1_1, MAG2_1, TAY4, DNR1, SOCK 1 and SOCK2.     3 
Lacustrine habitat measurements should occur in year 1 and in subsequent years as defined in 4 
the performance standards.  Lake Washington is managed by the USACE at “high” and 5 
“low” surface water elevations during different times of the year.  LWD habitat 6 
measurements should occur in May, when surface water elevations are high.  Substrate 7 
particle size measurements should be made between November- January, when surface water 8 
elevations are low. 9 

Performance Standards 10 

Year 1 11 

 As-built condition is consistent with the project design elements, including hard 12 
structure removal, site grading plan, gravel supplementation specifications, and 13 
installed habitat features. 14 

Year 3 15 

 The slope of the enhanced shoreline habitat is at or below 15% grade, as measured 16 
from low lake level to the high lake level elevation to a 1-m depth. The LWD 17 
structures are hydraulically engaged within the wetted portion of the lakes (at high 18 
lake level). 19 

 At least 80% of placed LWD pieces are retained within the project limits. 20 

 At the shoreline substrate enhancement sites (not including the deep water gravel 21 
installation at the east approach, Seward 2 or Seward 4 sites), median substrate 22 
particle size (D50) is less than or equal to 49 mm or no greater than an 80% increase 23 
above the initial D50 (whichever is greater).  The initial D50 is measured during the 24 
as-built gravel installation.  The D50 will be estimated based on pebble counts in each 25 
area of gravel supplementation, respectively.  The b-axis of substrate particles will be 26 
measured along transects from the high water level to the waterward extent of 27 
substrate enhancement.  Transects will be spaced along shoreline every 30 meters, 28 
and only in the area of substrate enhancement.  The D50 at deep water gravel 29 
installation sites (at east approach, Seward 2 or Seward 4) will be estimated by visual 30 
inspection or grab samples from the water surface. 31 

 32 

 33 
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Year 5 1 

 The slope of the enhanced shoreline habitat is at or below 15% grade, as measured 2 
from low lake level to the high lake level elevation to a 1-m depth. The LWD 3 
structures are engaged within the wetted portion of the lakes (at high lake level). 4 

 At the shoreline substrate enhancement sites (not including the deep water gravel 5 
installation at the east approach, Seward 2 or Seward 4 sites), median substrate 6 
particle size (D50) is less than or equal to 49 mm or no greater than an 80% increase 7 
above the initial D50 (whichever is greater).  The initial D50 is measured during the 8 
as-built gravel installation.  The D50 will be estimated based on pebble counts in each 9 
area of gravel supplementation, respectively.  The b-axis of substrate particles will be 10 
measured along transects from the high water level to the waterward extent of 11 
substrate enhancement.  Transects will be spaced along shoreline every 30 meters, 12 
and only in the area of substrate enhancement.  The D50 at deep water gravel 13 
installation sites (at east approach, Seward 2 or Seward 4) will be estimated by visual 14 
inspection or grab samples from the water surface.  15 

 At least 50% of placed LWD is retained within the project limits.  16 

7.3.2.  Stream Restoration Performance 17 

The performance standards for stream restoration document and verify that the stream 18 
features are established according to the criteria specified during the design. The stream 19 
restoration performance standards also assure that the stream features are functioning as 20 
intended. These stream restoration performance standards directly relate to Objectives 21 
MAG2_2, TAY1, CED2, and BEAR3. 22 

Performance Standards 23 

Year 1 24 

 As-built condition is consistent with the project design elements, including hard 25 
structure removal, site grading plan, and installed habitat features. 26 

Year 3 27 

 Stream habitat is accessible to adult and juvenile fish, specifically at the Cedar River 28 
side channel, the lower reach of Taylor Creek, and the off-channel habitat at Bear 29 
Creek.  The connection point to deeper and adjacent water must be at least 0.5 feet 30 
deep during seasonal low-water periods (late summer and early fall for the Cedar 31 
River and Bear Creek; early fall for the lower reach of Taylor Creek).   32 

 The channel does not show signs of headcutting or avulsion.  Headcutting will be 33 
measured by a thalweg bankfull depth profile of the new aquatic habitat features, as 34 
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compared to as-built installation.  Signs of avulsion will be determined by mapping 1 
the shoreline and noting areas of erosion into the stream bank. If detected, an analysis 2 
will be conducted in order to determine if the geomorphic process is detrimental to 3 
aquatic habitat or acceptable. 4 

 The LWD and ELJ structures are hydraulically engaged within the wetted portion of 5 
the streams (as measured during the late summer or early fall low-flow period). 6 

 The in-stream structures (LWD and ELJ) remain intact and are either 1) providing 7 
cover, 2) trapping sediment, or 3) scouring a pool.  8 

 At least 80% of placed LWD is retained within the project limits.  9 

Year 5 10 

 Stream habitat is accessible to adult and juvenile fish, specifically at the Cedar River 11 
side channel, the lower reach of Taylor Creek, and the off-channel habitat at Bear 12 
Creek.  The connection point to deeper and adjacent water must be at least 0.5 feet 13 
deep during seasonal low-water periods (late summer and early fall for the Cedar 14 
River and Bear Creek; early fall for the lower reach of Taylor Creek).   15 

 The channel does not show signs of headcutting or avulsion.  Headcutting will be 16 
measured by a thalweg bankfull depth profile of the new aquatic habitat features, as 17 
compared to as-built installation.  Signs of avulsion will be determined by mapping 18 
the shoreline and noting areas of erosion into the stream bank. If detected, an analysis 19 
will be conducted in order to determine if the geomorphic process is detrimental to 20 
aquatic habitat or acceptable. 21 

 The LWD and ELJ structures are engaged within the wetted portion of the streams (at 22 
low water). 23 

 The in-stream structures (LWD and ELJ) remain intact and are either 1) providing 24 
cover, 2) trapping sediment, or 3) scouring a pool.  25 

 At least 60% of placed LWD is retained within the project limits.  26 

7.3.3.  Riparian Restoration Performance 27 

The riparian performance standards document the establishment of a plant community that  28 
(1) stabilizes shoreline or stream banks, and (2) provides fish cover.  The riparian 29 
performance standards directly relate to Objectives SEW1_2, SEW3_2, MAG1_2, MAG2_3,  30 
TAY2, DNR2, CED4, and BEAR2.  Wetland vegetation performance standards will apply to 31 
the wetland planting zone at the Cedar River/Elliott Bridge Reach sites (objectives CED4 and 32 
DNR2) as defined in “Wetland Vegetation” performance standards (Section 6.1.3) in the SR 33 
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520, I-5 to Medina: Bridge Replacement and HOV Project Draft Final Wetland Mitigation 1 
Report (WSDOT 2011a). 2 

Performance Standards 3 

Year 1 4 

 As-built condition is consistent with the planting plan. 5 

 Native woody species (planted and volunteer) achieve an average density of at least 6 
four plants per 100 square feet in the overall riparian zone and a density of 6 plants 7 
per 100 square feet within 10 feet of the shoreline. 8 

Year 3 9 

 Native woody species (planted and volunteer) achieve an average density of at least 10 
four plants per 100 square feet in the overall riparian zone and a density of 6 plants 11 
per 100 square feet within 10 feet of the shoreline. 12 

Year  5 13 

 Cover of native woody species (planted and volunteer) is at least 30% in the riparian 14 
zone. 15 

Year 7 16 

 Cover of native woody species (planted and volunteer) is at least 40% in the riparian 17 
zone. 18 

All years 19 

 Washington State and King County listed Class A Noxious Weeds indentified on the 20 
site are eradicated. 21 

 King County listed Class B and C Weeds identified on the site are controlled. Control 22 
of noxious weeds means to prevent all seed production and to prevent the dispersal of 23 
all propagative parts capable of forming new plants. If Japanese knotweed is found at 24 
the mitigation site during monitoring, WSDOT (or its designated representatives) will 25 
promptly remove the stems above ground and chemically treat it to facilitate 26 
elimination of roots and rhizomes below ground. 27 

 Noxious weeds listed by King County as Non-Designate including reed canarygrass, 28 
non-native blackberries, and Scot’s broom do not exceed 25% aerial cover in riparian 29 
zones. 30 
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Year  10 1 

 Cover of native woody species (planted and volunteer) is at least 50% in the riparian 2 
zone. 3 

7.3.4.  Floodplain Restoration Performance 4 

The floodplain restoration performance standards document the establishment of a plant 5 
community that (1) provides habitat for native wildlife, (2) allows for regular inundation 6 
above the OHWM, and (3) provides vegetative roughness to slow floodwaters and allow the 7 
deposition of sediment and associated pollutants. The buffer woody vegetation performance 8 
standards directly relate to Objectives TAY3, CED1, and BEAR1. 9 

Performance Standards 10 

Year 1 11 

 As-built condition is consistent with the grading, planting, and habitat structure 12 
elements of the project design. 13 

Year 1 and Year 3 14 

 Native woody species (planted and volunteer) achieve an average density of at least 15 
four plants per 100 square feet in the floodplain. 16 

Year 5 17 

 Cover of native woody species (planted and volunteer) is at least 30% in the 18 
floodplain. 19 

Year 7 20 

 Cover of native woody species (planted and volunteer) is at least 40% in the 21 
floodplain. 22 

All years 23 

 Washington State and King County listed Class A Noxious Weeds identified on the 24 
site are eradicated. 25 

 King County listed Class B and C Weeds identified on the site are controlled. Control 26 
of noxious weeds means to prevent all seed production and to prevent the dispersal of 27 
all propagative parts capable of forming new plants. If Japanese knotweed is found at 28 
the mitigation site during monitoring, WSDOT (or its designated representatives) will 29 
promptly remove the stems above ground and chemically treat it to facilitate 30 
elimination of roots and rhizomes below ground. 31 

 32 
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 Noxious weeds listed by King County as Non-Designate including reed canarygrass, 1 
non-native blackberries, and Scot’s broom do not exceed 25% aerial cover in 2 
floodplain. 3 

Year 10 4 

 Cover of native woody species (planted and volunteer) is at least 50% in the 5 
floodplain. 6 

7.4  Monitoring 7 

WSDOT staff (or its designated representatives) will monitor the mitigation site for 10 years 8 
after installation. If all the performance standards are achieved in less than 10 years, WSDOT 9 
may terminate monitoring with approval of the review agencies.  10 

Quantitative monitoring will be completed and documented 1, 3, 5, 7, and 10 years after 11 
initial acceptance of the mitigation construction. The site should be evaluated during the 12 
summer following plant installation to assess survival rates and document the presence of 13 
non-native invasive species.  Engineered stream channels and structures will be monitored 14 
during years 1, 3, 5, and 7 to verify that their habitat and hydraulic elements are functioning 15 
as intended.  The WSDOT HQ Monitoring Program (or its designated representatives) will 16 
also complete informal (qualitative) assessments of the mitigation sites in years 2, 4, 6, 8, and 17 
9 for adaptive management purposes only. 18 

Quantitative monitoring will be designed to determine if the performance standards have 19 
been met. Monitoring reports will be submitted to the recipients listed in Table 7-2 by the 20 
month of April following the formal monitoring activities conducted the previous year. 21 

Table 7-2. Monitoring Report Recipients 22 

Permitting Agency or Organization 

U.S. Army Corps of Engineers 

Washington State Department of Ecology 

WDFW 

City of Seattle 

 23 

WSDOT has established a comprehensive set of monitoring methods used to monitor 24 
mitigation sites. The actual methods used to monitor each site are documented in annual 25 
monitoring reports prepared by WSDOT’s Monitoring Program based in the Environmental 26 
Services Office in Olympia, Washington, or its designated representatives.  27 
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Contingency Plans 1 

WSDOT anticipates that the mitigation goals will be accomplished with the construction and 2 
installation of the mitigation design shown on the grading and planting plans. Contingency 3 
actions, however, may be needed to correct unforeseen problems. Contingency revisions 4 
typically require coordination with the permitting agencies. 5 

As necessary, contingency measures (site management or revisions to performance standards 6 
with permitting agency agreement) will be implemented to meet performance measures and 7 
standards.  8 

7.5  Site Management 9 

WSDOT (or its designated representatives) will manage the sites annually for the first 10 10 
years. Site management activities shall include noxious weed control and may include 11 
mulching, fertilizing, supplemental watering, maintaining access, repairing damage from 12 
vandals, correcting erosion or sedimentation problems, or picking up litter. During the first 13 
year, supplemental watering of installed vegetation may occur during July, August, and 14 
September to ensure, at a minimum, the equivalent of normal rainfall levels and no periods of 15 
drought (no rainfall or watering ) longer than 3 weeks. 16 

Reed canarygrass dominates the watershed and suppression/control of this invasive plant will 17 
require careful site preparation and active site management. While complete elimination of 18 
reed canarygrass from the mitigation site may not be possible, it should be managed 19 
sufficiently to ensure survival of the native planted species until they can effectively 20 
compete.    21 
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Compensatory Mitigation Site Photos 
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Figure A-1.  Seward Project 1, existing bulkhead.  View is to the 
northeast.   

 

Figure A-2.  Seward Park Project 3.  View is to the NNE. 
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Figure A-3.  Seward Park Project 3.  Angular Cobble. 

 

Figure A-4.  Magnuson Park Project 1 shoreline has very little riparian 
vegetation and an actively eroding vertical bank.   
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Figure A-5.  Magnuson Park Project 2 existing shoreline.   

 

 

Figure A-6.  Taylor Creek delta.   
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Figure A-7.  Taylor Creek existing shoreline.   

 

Figure A-8.  Taylor Creek, just upstream of the delta.  Note the channel 
confinement with placement of boulders, the adjacent asphalt parking 
area, and upstream culvert.  Also note the abundant gravel bedload.   
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Figure A-9.  DNR Parcel, looking east toward the undeveloped shoreline. 
The end of the flume is located on the left side of the photo. 

 

 

Figure A-10.  DNR Parcel, looking east at the opening of the flume. 
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Figure A-11.  DNR Parcel looking south toward Boeing plant.  

 

 

Figure A-12.  The narrow floodplain bench on the right bank of the Elliott 
Reach, Cedar River. 
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Figure A-13.  Levee with riprap on the right bank of the Elliott Reach, 
Cedar River. 

 

 

Figure A-14.  Cedar River, levee and riprap on right (north) bank.   
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Figure A-15.  Bear Creek low gradient riffle and armored stream banks 
near mouth. 

 

 

 

Figure A-16.  Southern riparian buffer of Bear Creek. SR 520 in 
background. 
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Figure A-17.  WSDOT shoreline at the East Approach Gravel 
Supplementation project area. 

 

 

Figure A-18.  Existing substrate in the East Approach project area 
targeted for gravel supplementation. 
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Grading Profiles  
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Figure B‐1.  Seward Park Project 1, Transect A 
 

EXISTING  
Slope of in-water reach (%) 2 

PROPOSED  
From Low to High Lake Level (%) 5 
From High Lake Level to Upland (%) 25 
Change in Shoreline Position (ft) 37 
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  Figure B‐2.  Seward Park Project 1, Transect B 

 

EXISTING  
Slope of in-water reach (%) 6 

PROPOSED  
From Low to High Lake Level (%) 8 
From High Lake Level to Upland (%) 25 
Change in Shoreline Position (ft) 18 
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  Figure B‐3.  Seward Park Project 1, Reference Reach 
 

EXISTING  
Slope of in-water reach (%) 15.0 
Slope of non-wetted reach (%) 20.0 
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Figure B‐4.  Magnuson Park Project 1, Transect A 
 

EXISTING  
Slope of in-water reach (%) 8 
Slope of non-wetted reach (%) 13 

PROPOSED  
From Low to High Lake Level (%) 8 
From High Lake Level to Upland (%) 21 
Change in Shoreline Position (ft) 8 
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Figure B‐5.  Magnuson Park Project 1, Transect B 
 

EXISTING  
Slope of in-water reach (%) 8 
Slope of non-wetted reach (%) 14 

PROPOSED  
From Low to High Lake Level (%) 7 
From High Lake Level to Upland (%) 25 
Change in Shoreline Position (ft) 16 
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Figure B‐6.  Magnuson Park Project 1, Transect C 
 

EXISTING  
Slope of in-water reach (%) 6 
Slope of non-wetted reach (%) 12 

PROPOSED  
From Low to High Lake Level (%) 7 
From High Lake Level to Upland (%) 25 
Change in Shoreline Position (ft) 15 
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Figure B‐7.  Magnuson Park, Reference Reach 
 

EXISTING  
Slope of in-water reach (%) 8.3 
Slope of non-wetted reach (%) 11.0 
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Figure B‐8.  East Approach Project, Transect A 
 
 

EXISTING 
Slope of in-water reach (%) 9.4 
Slope of non-wetted reach (%) 18.8 

PROPOSED 
From Low to High Lake Level (%) 10.0 
From High Lake Level to Upland (%) 31.4 
Change in Shoreline Position (ft) 12.9 
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Figure B‐9.  East Approach Project, Transect B 
 

EXISTING 
Slope of in-water reach (%) 6.3 
Slope of non-wetted reach (%) 22.6 

PROPOSED 
From Low to High Lake Level (%) 13.3 
From High Lake Level to Upland (%) 31.3 
Change in Shoreline Position (ft) 8.4 
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 Figure B‐10.  Taylor Creek Project, Typical 
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Figure B‐11.  Cedar River/ Elliott Bridge Site Grading Plan 
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Figure B‐12.  Cedar River, Elliot Bridge Project, Typical    
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Riparian Planting Palette 
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Riparian plantings at the Lake Washington aquatic mitigation sites will be largely composed of 

versatile and robust woody species. At sites used for other uses (e.g. parks), temporary fencing, 

signage, or other exclusion methods will be used to prevent damaging plantings.  A typical 

species list is shown in Table C-1.  The list includes canopy and shrub communities, and 

includes species that quickly develop a high amount of biomass.  Planting at the Elliott Bridge 

mitigation site is more diverse due to the objectives of creating a complex wetland mosaic and an 

upland buffer component in the floodplain.  A typical wetland species list is shown in Table C-2 

and the upland buffer list is shown in Table C-3   

Table C‐1.  Proposed Typical Planting List for Riparian Areas at Lake Washington Mitigation Sites 

Common Name  Scientific Name  Size and Condition
Plant Spacing  (in 

feet on center) 

Zone 1 – Shoreline Fringe 

   Scouler’s willow  Salix scouleriana  Live Stake  1’ 

   Sitka willow  Salix sitchensis  Live Stake  1’ 

   Red‐osier dogwood  Cornus sericea  Live Stake  1’ 

Zone 2 – Riparian 

   Salmonberry*  Rubus spectabilis  #1 Container  4’ 

   Red‐osier dogwood*  Cornus sericea  #1 Container  4’ 

   Pacific ninebark*  Physocarpus capitatus  #1 Container  4’ 

   Sitka willow*  Salix sitchensis  #1 Container  4’ 

   Nootka rose  Rosa nutkana  #1 Container  4’ 

   Vine maple  Acer circinatum  #1 Container  4’ 

   Beaked hazelnut  Corylus cornuta  #1 Container  4’ 

   Oceanspray  Holodiscus discolor  #1 Container  4’ 

   Common snowberry  Symphoricarpos albus  #1 Container  4’ 

   Red alder*  Alnus rubra  #1 Container  10’ 

   Black cottonwood  Populus balsamifera ssp. 

h

#1 Container  10’ 

   Douglas‐fir  Pseudotsuga menziesii  #1 Container  10’ 

   Sitka spruce*  Picea sitchensis  #1 Container  10’ 

* Best planted in close proximity to water. 
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Table C‐2.  Proposed Typical Planting List for Wetland Areas at Elliott Bridge Mitigation Site 

Common Name  Scientific Name 
Indicator 

Status 

Size and 

Condition 

Plant 

Spacing  (in 

feet on 

center) 

Water’s Edge Planting 

Live Stakes     

   Scouler’s willow  Salix scouleriana  FAC  Live Stake  1’ 

   Sitka willow  Salix sitchensis  FACW  Live Stake  1’ 

Scrub‐shrub Wetland Planting 

   Black twinberry  Lonicera involucrata  FAC+  #1 Container  4’ 

   Peafruit rose  Rosa pisocarpa  FAC  #1 Container  4’ 

   Salmonberry*  Rubus spectabilis  FAC+  #1 Container  4’ 

   Red‐osier dogwood  Cornus sericea  FACW+  #1 Container  4’ 

   Pacific ninebark  Physocarpus capitatus  FACW‐  #1 Container  4’ 

   Scouler’s willow  Salix scouleriana  FAC  #1 Container  4’ 

   Sitka willow  Salix sitchensis  FACW  #1 Container  4’ 

Emergents     

   Sawbeak sedge  Carex stipata  OBL  Plug  2’ 

   Slough sedge  Carex obnupta  OBL  Plug  2’ 

   Creeping spikerush  Eleocharis palustris  OBL  Plug  2’ 

   Baltic rush  Juncus balticus  FACW+  Plug  2’ 

   Daggerleaf rush  Juncus ensifolius  FACW  Plug  2’ 

   Skunk cabbage*  Lysichiton americanum  OBL  Plug  2’ 

   Small fruited bulrush  Scirpus microcarpus  OBL  Plug  2’ 

   Hardstem bulrush  Schoenoplectus acutus  OBL  Plug  2’ 

Forested Riparian Wetland Planting 

Trees     

   Red alder**  Alnus rubra  FAC  4’, B&B  12’ 

   Oregon ash  Fraxinus latifolia  FACW  4’, B&B  12’ 

   Sitka spruce*  Picea sitchensis  FAC  4’, B&B  12’ 

   Black cottonwood  Populus balsamifera ssp.  FAC  4’, B&B  12’ 

   Pacific willow  Salix lucida var. lasiandra  FACW+  4’, B&B  12’ 

   Western red cedar*  Thuja plicata  FAC  4’, B&B  12’ 

Shrubs     

   Red‐osier dogwood  Cornus sericea  FACW+  #1 Container  4’ 

   Black twinberry  Lonicera involucrata  FAC+  #1 Container  4’ 
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Common Name  Scientific Name 
Indicator 

Status 

Size and 

Condition 

Plant 

Spacing  (in 

feet on 

center) 

   Nootka rose  Rosa nutkana  FAC  #1 Container  4’ 

   Salmonberry  Rubus spectabilis  FAC+  #1 Container  4’ 

Emergents     

   Skunk cabbage  Lysichiton americanum  OBL  Plug  2’ 

   Water parsley  Oenanthe sarmentosa  OBL  Plug  2’ 

* Species to be planted in shaded areas or as secondary planting into established canopy. 

Table C‐3.  Proposed Typical Planting List for Upland Buffer Areas at the Elliott Bridge Reach 

Mitigation Site 

Common Name  Scientific Name 
Indicator 

Status 

Size and 

Condition 

Plant Spacing    (in 

feet on center) 

Upland Forested 

Trees     

   Big leaf maple  Acer macrophyllum  FACU  4’, B&B  12’ 

   Red alder  Alnus rubra  FAC  4’, B&B  12’ 

   Black cottonwood 
Populus balsamifera 

ssp. trichocarpa 
FAC  4’, B&B  12’ 

   Bitter cherry  Prunus emarginata  FACU  4’, B&B  12’ 

   Douglas‐fir  Pseudotsuga menziesii  FACU  4’, B&B  12’ 

   Cascara*  Rhamnus purshiana  FAC‐  4’, B&B  12’ 

   Western red cedar*  Thuja plicata  FAC  4’, B&B  12’ 

Shrubs     

   Black hawthorn  Crataegus douglasii  FAC  #1 Container  4’ 

   Vine maple*  Acer circinatum  FAC‐  #1 Container  4’ 

   Serviceberry  Amelanchier alnifolia  FACU  #1 Container  4’ 

  Salal  Gaultheria shallon  FACU  #1 Container  4’ 
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Common Name  Scientific Name 
Indicator 

Status 

Size and 

Condition 

Plant Spacing    (in 

feet on center) 

   Beaked hazelnut*  Corylus cornuta  FACU  #1 Container  4’ 

   Oceanspray  Holodiscus discolor  NL  #1 Container  4’ 

   Oregon Grape  Mahonia nervosa  FACU  #1 Container  4’ 

   Indian plum*  Oemleria cerasiformis  FACU  #1 Container  4’ 

   Baldhip rose  Rosa gymnocarpa  FACU  #1 Container  4’ 

   Nootka rose  Rosa nutkana  FAC  #1 Container  4’ 

   Thimbleberry  Rubus parviflorus  FAC‐  #1 Container  4’ 

   Red Elderberry  Sambucus racemosa  FACU  #1 Container  4’ 

   Common 

snowberry 
Symphoricarpos albus  FACU  #1 Container  4’ 

* Species to be planted in shaded areas or as secondary planting into established canopy. 
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Table D-1.  Magnuson Park Fish Distribution Dataa.

Date Year Location  Time Time

Water 
Temperature 

(Deg C) 
Depth 

(ft) 
Chinook
Wild Fry 

Chinook
(Hatchery)

Sockeye 
Fry 

Sockeye 
Presmolts

Coho
Smolts

Wild

Coho
Smolts

Hatchery Cutthroat 
7-Mar 1999 N.Sandpoint 1255 1300 8.5 27,27,27 0 0 0 0 0 0 0 
15-Mar 1999 N.Sandpoint 823 828 6.9 20,25,20 0 0 0 0 0 0 0 
4-Apr 1999 N.Sandpoint 857 903 9.6 27,25,24 0 0 0 1 0 0 2 
5-Apr 1999 N.Sandpoint 1705 1710 8 26,26,24 0 0 0 0 0 0 0 
8-May 1999 N.Sandpoint 1130 1135 12.3 30,28,25 1 0 0 7 5 6 6 
13-Jun 1999 N.Sandpoint 1315 1320 14.8 25,25,22 0 0 0 0 0 0 8 
15-Jun 1999 N.Sandpoint 1530 1535   26,26,26 1 3 0 0 0 0 0 
26-Feb 2000 Sand Point 1450 1501 6.9 6,23 2 ND 0 0 0 0 0 
26-Feb 2000 Sand Point 1335 1341 6.9 6,30 0 ND 0 0 0 0 0 
2-Mar 2000 Sand Point 1930 1936 7 7,21,30 0 ND 0 2 0 0 0 
2-Mar 2000 Sand Point 1955 2001 7 7,21,30 0 ND 0 0 0 0 0 
16-Mar 2000 Sand Point 945 950 7 6,16,21 0 ND 0 0 0 0 0 
22-Mar 2000 Sand Point 2125 2130 8.3 7,25,34 0 ND 0 3 0 0 0 
6-Apr 2000 Sand Point 1205 1210 9   0 ND 1 0 0 0 0 
12-Apr 2000 Sand Point 2250 2255 7.8 7,7,16 0 ND 0 3 0 0 0 
27-Apr 2000 Sand Point 900 905 9 7,30,28 0 ND 0 0 0 0 0 
4-May 2000 Sand Point 155 200 10 17,26,29 0 ND 0 4 3 19 0 

17-
May 2000 Sand Point 1005 1010 12.2 7,15,23 0 ND 0 0 4 1 2 
25-
May 2000 Sand Point 30 35 13.8 12,30,35 5 ND 0 0 0 1 3 

8-Jun 2000 Sand Point 1035 1040 14.3 17,20,24 33 ND 0 5 5 0 0 
2-Aug 2000 Sand Point 840 845 19.8 27,32 0 ND 0 0 0 0 0 

a Fresh, NOAA Fisheries, NWFSC, unpublished data
ND= No Data; Hatchery Chinook were not marked during that year; All Chinook were categorized as wild 
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The overall approach to mitigation accounting is described in this excerpt from Section 5.5 
“Mitigation Framework”.  Figure E-1 (Figure 5-1 in the report) summarizes the process.  The 
Fish Function Modifier (FFM) criteria are shown in Table E-1.   

Since on-site, in-kind opportunities were not feasible, WSDOT sought off-site mitigation 
opportunities that addressed the same functions and values that could be affected by the project. 
Aquatic functions and values were defined in terms of the following fish species and their life 
history requirements: 

 Fall Chinook 

 Sockeye  

 Coho  

 Steelhead 

The spatial locations of project impacts and mitigation sites were classified in terms of their 
importance to these species, and assigned a score commensurate to their value to the focal fish.  
These Fish Function Modifier scores were assigned to impact and mitigation sites, in the form of 
a 0-1 weighting factor. Section 4.1 describes criteria and rationale for the Fish Function Modifier 
scoring (Table E-1).  The acreage of a given mitigation action is multiplied by the applicable 
Fish Function Modifier score (Figure 5-1, Figure E-1).  Next, the mitigation acreage (adjusted by 
Fish Function Modifier score) is weighted in terms of the “Project Type” score (Figure 5-1, 
Figure E-1).   

Using this framework, all in-water mitigation activities (riprap removal, shoreline grading, levee 
removal, dredging) were assigned a Project Type score of 1.0.  A score of 1.0 is indicative of the 
direct and immediate aquatic benefits that these projects produce.  Riparian and floodplain 
restoration projects received a score of 0.2, to recognize the delay in achieving full function/and 
or the indirect nature of these projects to functioning aquatic habitat.  While riparian function 
along the shoreline may directly benefit fish (e.g., fish cover), the functional value becomes 
indirect farther from the shoreline (e.g., pollutant filtration, shading, etc.).  Floodplains provide 
indirect fish benefits by attenuating flood flows, performing water quality functions, maintaining 
riverine wetlands, providing off-channel salmonid habitat, and providing the opportunity for 
dynamic channel creation over time.  Mitigation areas that improve both riparian and floodplain 
functions received a Project Type score of 0.4 to reflect the additive value of riparian and 
floodplain functions.  After adjusting the mitigation acreages by Fish Function Modifier and 
Project Type scores, the adjusted acreage can be applied to permanent impacts (see Section 4.1). 
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If the adjusted mitigation acreage is applied to temporary impacts instead of permanent impacts, 
an additional step is required.  Temporary impacts are calculated in terms of weighted acre-years 
(see Section 4.1).  Restoration actions that are intended to mitigate for these temporary impacts 
must also be valued in terms of their temporal contribution to aquatic functions and values.  The 
acreage of each mitigation action (adjusted by Fish Function Modifier and Project Type scores) 
is multiplied by the percent aquatic function that the project provides on an annual basis for the 
first 18 years after project completion.  For example, if a mitigation project was completed in 
2012, temporary mitigation credit will be counted until 2030 (18 years).  A total of 18 years was 
selected as an intermediate timeframe in which ecological functions could be realized and 
become established, yet credits would not be overstated by extending the timeframe out into 
perpetuity.   

Projects that have full and immediate benefits are multiplied by 1.0 (i.e., 100% function) for all 
18 years.  Projects that take time to realize full function are multiplied by an increasing 
proportion (i.e., percent function) over time.  Riparian restoration projects are assumed to realize 
10% function during years 1 through 5, 50% function during years 6 through 10, and 100% 
function thereafter.  The acre-years for all 18 years are summed to yield a total mitigation value 
that can be credited toward temporary impacts.   

Figure E-1.   Process for Determining Value of Mitigation Actions 
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Table E-1.   Proposed Scaling Factors and Criteria 

Fish Function 
Modifier Score 

Fish Function Modifier Criteria 
Proposed Mitigation Sites 
Within Each Category 

1 – Very High Aquatic sites that are defined as critical 
migration or rearing areas for multiple species 
and stocks of juvenile salmon, or that serve as 
critical migration areas for multiple species and 
stocks of returning adults. 

 

0.8 – High Aquatic sites that are known to support 
documented spawning of at least one salmonid 
species, or 

 
Aquatic sites that serve as migration or rearing 
areas of considerable importance for one or 
more species of juvenile salmon, or that serve 
as migration areas of considerable importance 
for returning adults. 

Seward 1 

Seward 4 

Taylor Creek 

So. Lake WA Restoration  

Cedar River/ Elliott Reach 

Bear Creek 

East Approach 

0.6 – Moderate Aquatic sites that do not support salmon 
spawning, and where juvenile migration or 
rearing areas for juvenile salmonid species 
occurs, but where fish density, or temporal 
distribution of fish is lower compared to that of 
other sites. 

Seward 2 

Seward 3 

Magnuson 1 

Magnuson 2 

0.1 – Low Aquatic sites that do not support salmon 
spawning, and that have low or nominal use by 
salmonids for migration or rearing. 

 

 

The following sections are also presented in the “Mitigation Site Existing Conditions and 
Fish Use” sections in Chapter 6 of the mitigation plan.  These sections justify the assignment 
of FFM values used in mitigation accounting, as shown in Tables E-2 and E-3.  

Seward 1 (Section 6.2.2) 

Fish use along the southwest shoreline of Seward Park (a natural shoreline area adjacent to 
Seward 1) is documented in Tabor et al. (2006).  During snorkel surveys in 2003 (April 7–May 
6), a total of 76 Chinook salmon were observed and their abundance was higher on each date 
than at any other site in Seward Park (Tabor et al. 2006). On two of these three surveys, more 
Chinook salmon were observed along this shoreline than at the other sites combined. Only six 
Chinook salmon were observed in this area during the last two surveys in 2003 (May 22 and 
June 10) and their abundance was similar to that at other sites in Seward Park. The high 
abundance of Chinook salmon at this site is likely due to better habitat conditions, specifically 
the sand substrate and gradual slope and the site is closer to the Cedar River than other Seward 
Park sites.  Given the high use by Chinook juveniles in this area, Seward 1 fits the “high” FFM 
definition of “aquatic sites that serve as migration or rearing areas of considerable importance for 
one or more species of juvenile salmon”.  Therefore, Seward 1 has an FFM score of 0.8.  
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Seward 2 (Section 6.3.2) 

The Seward 2 shoreline is used by migrating juvenile Chinook, primarily from the Cedar River.  
Although this segment of shoreline is along their primary migration path, the density of juvenile 
Chinook is not as high as at the southeastern extremity of the park (Tabor et al. 2006).     

Historical records document sockeye spawning along this specific segment of the Seward Park 
nearshore (WDFW map records; K. Buchanan, Fish Biologist, WDFW, Olympia, Washington. 
July 26, 2004. Pers. Comm.).  During a 1999 snorkel survey along the Seward Park shoreline, the 
presence of adult sockeye carcasses at various locations on the Seward Park shoreline throughout 
October, November, and December indicated that beach spawning was occurring (City of Seattle 
2001).  Therefore, this project area meets the 0.8 FFM criterion of being an “aquatic site that is 
known to support documented spawning of at least one salmonid species”, and is assigned an 
FFM of 0.8.    

Seward 3 (Section 6.4.2) 

The Seward 3 shoreline is used by migrating juvenile Chinook, primarily from the Cedar River.  
Although this segment of shoreline is along their primary migration path, the Chinook juveniles 
may not be as dependent on shallow littoral areas as they are earlier in their life history.  
Therefore, this project area does not meet the 0.8 FFM criterion of being a “migration or rearing 
areas of considerable importance for one or more species of juvenile salmon”, and is assigned an 
FFM of 0.6.    

Seward 4 (Section 6.5.2) 

The Seward 4 shoreline is assumed to be used by migrating juvenile Chinook from the Cedar 
River, although this segment of shoreline has never been snorkeled for juvenile Chinook fish use.  
Historical records document sockeye spawning along this specific segment of the Seward Park 
nearshore (WDFW map records; K. Buchanan, Fish Biologist, WDFW, Olympia, Washington. 
July 26, 2004. Pers. Comm.).  During a 1999 snorkel survey along the Seward Park shoreline, the 
presence of adult sockeye carcasses at various locations on the Seward Park shoreline throughout 
October, November, and December indicated that beach spawning was occurring (City of Seattle 
2001).  Therefore, this project area meets the 0.8 FFM criterion of being an “aquatic site that is 
known to support documented spawning of at least one salmonid species”, and is assigned an 
FFM of 0.8. 
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Magnuson 1 and 2 (Section 6.6.2) 

The Magnuson Park shoreline is likely used by juvenile Chinook from the North Lake 
Washington tributaries and the Sammamish/Issaquah Creek system as they migrate toward the 
Ship Canal.  The shoreline segments with shallow water and cover are used by the juvenile 
Chinook for rearing, foraging, and refugia.  North Lake Washington Chinook juveniles have 
bimodal migration timing, with some 0+ juveniles migrating out of their natal streams toward the 
lake as newly emerged fry (35–40 millimeter [mm] fork length) in early spring and others as 
smolts (85–95 mm fork length) in late May–June (Seiler et al. 2003).  The early fry may use the 
Magnuson Park shoreline and other nearshore areas in Lake Washington for rearing, foraging, 
and migration.  The larger Chinook juveniles reside in waters between 3 and 18 feet deep during 
the day, primarily over sand-gravel substrates.  These larger juveniles will use the shoreline 
features for fish cover on an infrequent basis (King County 2005).  Fish distribution data 
collected by (Fresh, NOAA Fisheries, NWFSC, unpublished data) are presented in Appendix D.  
These data indicate low densities of wild Chinook fry and other juvenile salmonids along the 
Magnuson Park shoreline during the early and late spring.   Because the densities of juvenile 
migration or rearing areas for juvenile Chinook are thought to occur, but fish density or temporal 
distribution of fish is likely lower are relatively compared to that of other sites in the south lake, 
the Magnuson Project 1and 2 scores a “Moderate” FFM score of 0.6 in terms of the juvenile 
rearing criterion (Table 4-1). 

Historical records document sockeye spawning along the Magnuson Park nearshore at Sand 
Point, to the north of Magnuson Projects 1 and 2 (WDFW map records; K. Buchanan, Fish 
Biologist, WDFW, Olympia, Washington. July 26, 2004. pers. comm.).  Sockeye fry originating 
from adults spawning on the Magnuson Park shoreline may use the littoral zone of Magnuson 
Park for very early rearing.  Since sockeye spawning has not been documented in either specific 
project area, both projects score a “Moderate” FFM score of 0.6, in terms of the spawning 
criterion. 

Taylor Creek (Section 6.8.5) 

The proposed channel will be more complex, much less confined, and will attenuate sediment 
transport to the delta relative to the existing condition.  This proposed condition will benefit 
multiple fish uses (Table 6-10).  Fish passage into the stream would improve with a reduction in 
delta accretion processes.  Coho and sockeye will have suitable spawning habitat in the riffle 
habitat and rearing habitat in the pools and margins.  Pools associated with large, woody debris 
(LWD) will be particularly beneficial for coho and sockeye rearing.  Chinook and sockeye fry 
will benefit from rearing and feeding in the delta, shoreline fringe, and the vegetated margins of 
the creek.  Because the site is a migratory and rearing area of considerable importance for 
juvenile Chinook salmon, and coho and sockeye spawning occurs in the project area, the 
mitigation areas have an FFM score of 0.8.   
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South Lake WA Shoreline Restoration (Section 6.9.2) 

The project area is most heavily used by Chinook fry that migrate through the site from the 
Cedar River toward the Ship Canal. The Chinook fry primarily use the portions of shoreline that 
contain naturally-sloped beach, though this shoreline is degraded from the presence of riprap and 
lack of native vegetation.  High levels of Chinook fry/smolt use have been documented on the 
site (Tabor et al. 2004a; Tabor et al. 2006).  Sockeye fry are known to use the shallow littoral 
zone in South Lake Washington, especially during the early stages of rearing.  Because this site 
is located adjacent to the mouth of the Cedar River, it is likely that sockeye fry are present in the 
project area during early rearing.  Given the high use by Chinook juveniles in this area, South 
Lake WA Shoreline Restoration project fits the “high” FFM definition of “aquatic sites that serve 
as migration or rearing areas of considerable importance for one or more species of juvenile 
salmon”.  Therefore, this project has an FFM score of 0.8.  

Cedar River/ Elliott Reach (Section 6.10.2) 

This reach provides spawning habitat for all focal species: Chinook, sockeye, coho, and 
steelhead (WDFW and WWTIT 1994).  Sockeye spawning is particularly heavy along the left 
(south) bank, upstream of the levee.  This reach also functions as juvenile and adult migratory 
habitat for the four species listed above.  Although side- and off-channel habitat does not 
currently exist in the project area because of past development, adjacent side- and off-channel 
habitat occurs naturally and is likely used by all four species.  Given the known spawning and 
potential high use of the project area for rearing by Chinook, coho, and steelhead juveniles, The 
Elliott Reach of the Cedar River fits the “high” FFM definition of “aquatic sites that serve as 
migration or rearing areas of considerable importance for one or more species of juvenile 
salmon”.  Therefore, this project area has an FFM score of 0.8. 

Bear Creek (Section 6.11.2) 

Bear Creek is a major producer of salmon in WRIA 8. Chinook, coho, and sockeye all spawn in 
Bear Creek upstream of the mitigation area. In the mitigation area, Bear Creek is used by 
salmonids as a migration and rearing corridor, but not for spawning.  Given the high use of the 
project area for rearing by Chinook, and coho juveniles, Bear Creek fits the “high” FFM 
definition of “aquatic sites that serve as migration or rearing areas of considerable importance for 
one or more species of juvenile salmon”.  Therefore, Bear Creek has an FFM score of 0.8. 

East Approach (Section 6.12.2) 

The site has been identified in the past as a sockeye spawning area based on historical WDFW 
map records (Kurt Buchanan, Biologist, WDFW, Olympia, WA, July 26, 2004, pers. comm.).  
This sockeye spawning area is one of more than 85 shoreline spawning areas identified in Lake 
Washington on maps provided by WDFW (Kurt Buchanan, Biologist, WDFW, Olympia, WA, 
July 26, 2004, pers. comm.).  Therefore, this project area meets the 0.8 FFM criterion of being an 
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“aquatic site that is known to support documented spawning of at least one salmonid species”, 
and is assigned an FFM of 0.8.    
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Table E-2.  Potential Value of Compensatory Mitigation Sites to Offset Temporary Impacts. 

  Mitigation Action Acreage 

Fish 
Function 
Modifier 

Fish 
Function 
Modified 
Acreage 

Mitigation 
Type 

Modifier 

Mitigation 
Type 

Modified 
Acreage 

Duration 
(Years)a 

Proportion 
of Full 

Functionb 

Mitigation 
Credit 
(Acre-
Year) 

Seward 1 

Shoreline Enhancement + Hard Structure Removal  
0.39 0.80 0.31 1.0 

0.31 1 0.8 0.25 

0.31 17 1.0 5.30 

Riparian Restoration  0.40 0.80 0.32 0.2 
0.06 5 0.1 0.03 

0.06 5 0.5 0.16 

0.06 8 1.0 0.51 
              Subtotal 6.26 

Seward 2 
Spawning Gravel Supplementation 0.06 0.80 0.05 1.0

0.05 1 0.8 0.04 

0.05 17 1.0 0.82 
              Subtotal 0.85 

Seward 3 

Shoreline Enhancement 
0.18 0.60 0.11 1.0 

0.11 1 0.8 0.09 

0.11 17 1.0 1.84 

Riparian Restoration  0.23 0.60 0.14 0.2 
0.03 5 0.1 0.01 

0.03 5 0.5 0.07 

0.03 8 1.0 0.22 

              Subtotal 2.23 

Seward 4 
Spawning Gravel Supplementation 1.36 0.80 1.09 1.0

1.09 1 0.8 0.87 

1.09 17 1.0 18.50 
              Subtotal 19.37 

Magnuson 1 

Shoreline Enhancement + Hard Structure Removal  
0.13 0.60 0.08 1.0 

0.08 1 0.8 0.06 

0.08 17 1.0 1.33 

Riparian Restoration  0.37 0.60 0.22 0.2 
0.04 5 0.1 0.02 

0.04 5 0.5 0.11 

0.04 8 1.0 0.36 
              Subtotal 1.88 

Magnuson 2 

Shoreline Enhancement + Hard Structure Removal 0.14 0.60 0.08 1.0 
0.08 1 0.8 0.07 
0.08 17 1.0 1.43 

Stream Creation 0.04 0.60 0.02 1.0 
0.02 1 0.8 0.02 
0.02 17 1 0.41 

Riparian Restoration 0.73 0.6 0.438 0.2 
0.09 5 0.1 0.04 
0.09 5 0.5 0.22 
0.09 8 1 0.70 

              Subtotal 2.89 

Taylor Creek 

Channel Restoration 
0.15 0.8 0.12 1.0 

0.12 1 0.8 0.10 

0.12 17 1.0 2.04 

Delta Re-sloping 
0.08 0.8 0.06 0.4 

0.03 1 0.8 0.02 

0.03 17 1.0 0.44 

Riparian + Floodplain Restoration 
0.74 0.8 0.59 0.4 

0.24 5 0.1 0.12 

0.24 5 0.5 0.59 
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  Mitigation Action Acreage 

Fish 
Function 
Modifier 

Fish 
Function 
Modified 
Acreage 

Mitigation 
Type 

Modifier 

Mitigation 
Type 

Modified 
Acreage 

Duration 
(Years)a 

Proportion 
of Full 

Functionb 

Mitigation 
Credit 
(Acre-
Year) 

0.24 8 1.0 1.89 
              Subtotal 5.20 

South Lake 
Washington 
Shoreline 
Restoration 
(DNR Parcel) 

Shoreline Enhancement + Hard Structure Removal 1.74 0.8 1.39 1 
1.39 1 0.8 1.11 
1.39 17 1.0 23.66 

Riparian Restoration 1.92 0.8 1.54 0.2 

0.31 5 0.1 0.15 

0.31 5 0.5 0.77 

0.31 8 1.0 2.46 

Riparian Restoration- Shrubs 0.59 0.8 0.47 0.1 

0.05 5 0.1 0.02 

0.05 5 0.5 0.12 

0.05 8 1.0 0.38 

            Subtotal 28.68 

Cedar River/ 
Elliott Bridge 

River Margin and Aquatic Off-channel Creation 0.7 0.8 0.56 1 
0.56 1 0.8 0.45 
0.56 17 1.0 9.52 

Riparian + Floodplain Restoration 3.47 0.8 2.78 0.4 
1.1 5 0.1 0.56 

1.1 5 0.5 2.78 

1.1 8 1.0 8.88 

                Subtotal 22.18 

Bear Creek 

Stream Enhancement 3.16 0.8 2.53 1 
2.53 1 0.8 2.02 

2.53 17 1.0 42.98 

Riparian Restoration 12.62 0.8 10.10 0.2 
2.02 5 0.1 1.01 

2.02 5 0.5 5.05 

2.02 8 1.0 16.15 

                Subtotal 67.21 

East Approach 
Gravel 
Supplementation 

Spawning Gravel Supplementation + Shoreline 
Enhancement + hard Structure Removal 

0.83 0.8 0.664 1 
0.66 1 0.8 0.53 

0.66 17 1.0 11.29 

Riparian Restoration 0.05 0.8 0.040 0.2 
0.01 5 0.1 0.00 

0.01 5 0.5 0.02 

0.01 8 1.0 0.06 

                Subtotal 11.91 
          Total Potential Permanent Mitigation 168.64 

 a The Duration refers to the period of time that an area is providing ecological function.  For mitigation accounting purposes, the only the first 18 years of habitat function are counted.  Multiple rows of duration periods may occur for a given mitigation 
action in order to make distinctions in expected ecological function (1-100%) over time. 

b The Proportion of Full Function refers to the percent of ecological function (0- 100%) that is assigned to a given duration period.  Percent function was converted to proportions.  
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Table E-3.  Potential Value of Compensatory Mitigation Sites to Offset Permanent Impacts.  

  Mitigation Action Acreage 

Fish 
Function 
Modifier 

Fish 
Function 
Modified 
Acreage 

Mitigation 
Type 

Modifier 

Mitigation 
Credit 
(acres) 

Seward 1 

Shoreline Enhancement + Hard Structure 
Removal 0.39 0.8 0.3 1.00 0.31 

Riparian Restoration 0.40 0.8 0.3 0.20 0.06 
        Subtotal 0.38 

Seward 2 
Spawning Gravel Supplementation 0.06 0.8 0.05 1.00 0.05 
        Subtotal 0.05 

Seward 3 
Shoreline Enhancement  0.18 0.6 0.11 1.00 0.11 
Riparian Restoration 0.23 0.6 0.14 0.20 0.03 
        Subtotal 0.14 

Seward 4 
Spawning Gravel Supplementation 1.36 0.8 1.1 1.00 1.09 
        Subtotal 1.09 

Magnuson 1 

Shoreline Enhancement + Hard Structure 
Removal 0.13 0.6 0.08 1.00 0.08 
Riparian Restoration 0.37 0.6 0.22 0.20 0.04 
        Subtotal 0.12 

Magnuson 2 

Shoreline Enhancement + Hard Structure 
Removal 0.14 0.6 0.08 1.00 0.08 
Stream Channel 0.04 0.6 0.02 1.00 0.02 
Riparian Restoration 0.73 0.6 0.44 0.20 0.09 
        Subtotal 0.20 

Taylor Creek 

Channel Restoration 0.15 0.8 0.12 1.0 0.12 
Delta Re-Sloping 0.08 0.8 0.06 0.40 0.03 
Riparian + Floodplain Restoration 0.74 0.8 0.59 0.40 0.24 
        Total 0.38 

South Lake 
Washington 
Shoreline 
Restoration (DNR 
Parcel) 

Shoreline Enhancement + Hard Structure 
Removal 1.74 0.8 1.39 1.00 1.39 
Riparian Restoration 1.92 0.8 1.54 0.20 0.31 
Riparian Restoration- Shrubs 0.59 0.8 0.47 0.10 0.05 
Remove 3 Dolphins (7 creosote piles per dolphin) 0 0.8 0.00 1.0 0.00 

      Total 1.75 
Cedar River/ 
Elliott Bridge 

River Margin and Aquatic Off-channel Creation 0.7 0.8 0.56 1.0 0.56 
Riparian + Floodplain Restoration 3.47 0.8 2.78 0.40 1.11 

          Subtotal 1.67 

Bear Creek 
Stream Enhancement 3.16 0.8 2.53 1.00 2.5 
Riparian Restoration 12.62 0.8 10.10 0.20 2.0 

          Subtotal 4.55 

East Approach 
Gravel 
Supplementation 

Spawning Gravel Supplementation 0.75 0.8 0.60 1 0.60 
Shoreline Enhancement + Hard Structure 
Removal 0.08 0.8 0.06 0.2 0.01 

Riparian Restoration 0.05 0.8 0.05 0.2 0.01 
          Subtotal 0.60 
    Total Potential Permanent Mitigation 10.91 
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Replacement 

Sheet(s)

2 Corps FWMR - 11 Fig. 2 Thank you for adding the project delivery schedule by design phase.  This partially 

fulfills comment #4 in the previous comment letter dated September 13, 2011.  

Please add what the wetland and aquatic impacts will be per design phase.

The impacts by project delivery schedule detailed in Figure 2 will be incorporated 

into Table 1 of the Final Wetland Mitigation Report with clarifying language added 

to correlate the impacts to the project delivery phase.  An analogous table will 

replace the existing Table 6-16 in the Final Aquatic Mitigation Plan.

FAMP - 220

4 Corps FWMR - 74 Table 10 The wetland mitigation site construction schedule does not match the construction 

schedule presented in the final aquatic mitigation report for the Elliot Bridge Reach 

site (page 219, Table 6-15).  Please revise

The table will be revised for consistency with the FAMP. FAMP - 219

16 Corps FAMP-16 23-24 This is the first mention of temporary drilled shafts/columns.  Will the columns be 

steel piles of cast-in-place concrete?  If the temporary shafts/columns are cast-in-

place concrete, this would be regulated by the Corps and the impacts and permit 

drawings would need to be updated.  This description of how the work bridges 

would be constructed is inconsistent with Section 2.3.5 Work Bridges presented in 

the JARPA Attachment E Project Description SR 520, I-5 to Medina: Bridge 

The temporary drilled shafts, which are described on page 2-73 of JARPA 

Attachment E, will be cast-in-place concrete.  The permit drawings and impact 

numbers will be updated to reflect the extent of the temporary benthic fill.  Please 

note that this construction activity is not associated with the work bridges, and 

would be done consistently with the description of drilled shaft construction found 

in Section 2.3.8 of JARPA Attachment E.  The short-term temporary shade 

FAMP - ES-4

FAMP - 16

FAMP - 90

FAMP - 95; Table 4-2

FAMP - 96/97; Table 4-3

FAMP - 98

Document Name:

Document Lead:

Comment Source:

the JARPA Attachment E Project Description SR 520, I-5 to Medina: Bridge 

Replacement and HOV Project dated December 2011.

in Section 2.3.8 of JARPA Attachment E.  The short-term temporary shade 

associated with the deck widening will also be disclosed and accounted for in the 

impacts.  Impact numbers and discussion updated accordingly through report.

FAMP - 98

FAMP - 225; Table 6-19

17 Corps FAMP - 27 2nd par. The text states that Pier #1 will be constructed within a cofferdam.  No temporary 

impacts are shown on the permit drawings or specifically called out in the text.  

Please confirm there will be no temporary impacts beyond the permanent impact 

footprint for Pier #1 construction.

Pier 1 will be constructed in a cofferdam which will result in impacts to the benthic 

habitat.  The permit drawings and the text will be updated to detail the extent of 

benthic fill.  Because this represents a discrepancy with how impacts are 

categorized in the Final Aquatic Mitigation Plan, the footing in the the impact tables 

4-2 and 4-3 will need to be footnoted appropriately.

FAMP - 95; Table 4-2

FAMP - 96/97; Table 4-3

19 Corps FAMP - 236 Last par. The Elliott Bridge Reach site also will have wetland vegetation performance 

standards that will apply.  Please add that to the 3rd sentence.

The performance standards of the Elliot Bridge Reach site will incorporate by 

reference the wetland performance standards outlined in the FWMP for the site 

(Section 6.1.3).

FAMP - 236-237
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South Lake Washington Shoreline Restoration,  
95% Design Submittal 
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RIPARIAN COMMUNITY
TREES

BIG LEAF MAPLE Acer macrophyllum 2 GALLON As shown USE BIOPAKS
RED ALDER Alnus rubra 2 GALLON As shown USE BIOPAKS

SITKA SPRUCE Picea sitchensis 2 GALLON As shown USE BIOPAKS
WESTERN RED CEDAR Thuja plicata 2 GALLON As shown USE BIOPAKS
WESTERN HEMLOCK Tsuga heterophylla 2 GALLON As shown USE BIOPAKS

SHRUBS AND GROUNDCOVERS
VINE MAPLE Acer circinatum 2 GALLON 5' O.C. USE BIOPAKS

SNOWBERRY Albus symphoricarpos 2 GALLON 5' O.C. USE BIOPAKS
SALAL Gautheria shallon 3 EACH, 1 GALLON 5' O.C. USE BIOPAKS

OCEANSPRAY Holodiscus discolor 2 GALLON 5' O.C. USE BIOPAKS
INDIAN PLUM Oemleria cerasiformis 2 GALLON 5' O.C. USE BIOPAKS

WESTERN SWORDFERN Polystichum munitum 3 EACH, 1 GALLON 5' O.C. USE BIOPAKS
RED-FLOWERING CURRANT Ribes sanguineum 2 GALLON 5' O.C. USE BIOPAKS

NOOTKA ROSE Rosa nutkana 2 GALLON 5' O.C. USE BIOPAKS

CONIFER WINDROW
GRAND FIR Abies grandis 2 GALLON As shown USE BIOPAKS

DOUGLAS FIR Pseudotsuga menziesii 2 GALLON As shown USE BIOPAKS

WETLAND RESTORATION
COMMON NAME BOTANICAL NAME SIZE MIN. SPACING COMMENTS

WILLOWS

HOOKER WILLOW Salix hookeriana LIVESTAKES 3' O.C. USE ONLY DURING
DORMANT SEASON:

MID-OCT TO MID-MAR
PACIFIC WILLOW Salix lasiandra LIVESTAKES 3' O.C.

SCOULERS WILLOW Salix scouleriana LIVESTAKES 3' O.C.

SHRUBS
RED-TWIG DOGWOOD Cornus sericea LIVESTAKES 3' O.C. SEE WILLOWS

BLACK TWINBERRY Lonicera involucrata 1 GALLON 5' O.C.
PLANT IN GROUPS OF

10-12 BY SPECIESPACIFIC NINEBARK Physocarpos capitatus 1 GALLON 5' O.C.
DOUGLAS SPIREA Spiraea douglasii 1 GALLON 5' O.C.

TREES
OREGON ASH Fraximus latifolia 2 GALLON 12' O.C.

BLACK COTTONWOOD Populus balsamifera spp. POLES 8' O.C. SEE WILLOWS

LOW NATIVE SHRUB COMMUNITY
SNOWBERRY Albus symphoricarpos 2 GALLON 5' O.C. USE BIOPAKS

THIMBLEBERRY Rubus parviflorus 3 EACH, 1 GALLON 5' O.C. USE BIOPAKS
TALL OREGON GRAPE Mahonia aquifolium 3 EACH, 1 GALLON 5' O.C. USE BIOPAKS

KINNICKINNICK Artcostayphylos uva-ursi 3 EACH, 1 GALLON 5' O.C. USE BIOPAKS
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Bear Creek Rehabilitation PS&E Design Plan,  
90% Design Submittal 



 
























































