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6.14 Summary of Ecological Functions and Benefits

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

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

Mitigation Type (mitigation acreage applied to one
or the other category, not both)
Permanent Temporary
Mitigation Credits Mitigation Credit
Mitigation Site (acres)? (acre-years)”
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 OR 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

#Table E-3 shows calculation detail
® Table E-2 shows calculation detail

6.14.1. Mitigation for Temporary Impacts

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

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

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

6.14.2. Mitigation for Permanent Impacts

A wide range of habitat restoration projects are proposed to address potential impacts to
different salmonid species at various life stages during operation of the proposed SR 520, I-5
to Medina Project. Under the proposed mitigation approach, these permanent impacts could
be offset by applying permanent mitigation value in a variety of project combinations Table
6-17). Based on a review of project impacts and available mitigation types, WSDOT is
currently proposing using the South Lake Washington Shoreline, Cedar River/ Elliott Bridge,
Bear Creek, and East Approach restoration projects to offset permanent (operational) impacts
because the benefits include a wide range of species and life stages (Table 6-18). The
assignment of mitigation sites to specific impact categories (permanent or temporary) has not
been finalized, and could change pending finalization of the suite of mitigation sites and/or
input from regulatory agencies. The mitigation accounting for each project is detailed in
Appendix E, Table E-2.
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Table 6-18. Proposed Mitigation Sites and Their Allocation to Permanent and Temporary Impacts
Permanent Temporary
Mitigation Mitigation Credit
Mitigation Site Mitigation Actions Species/ Life Stage Addressed Credit (acres) (acre-years)
Seward Park 1 Shoreline enhancer.nen.t + hard . thqok (J_Ljver!|le rearing/ feeding, 0 6.26
structure removal, riparian restoration juvenile migration),
. Chinook (juvenile rearing/ feeding,
Seward Park 2 Shoreline enh_ancement (gravel juvenile migration), 0 0.85
supplementation) , . .
Sockeye (spawning, rearing/feeding)
Seward Park 3 Shoreline enhancer_nen_t (gravel _ _Chmopk Ugvemle rearing/ feeding, 0 293
supplementation), riparian restoration juvenile migration),
Seward Park 4 Shoreline enh_ancement (gravel Sockeye (spawning) 0 19.37
supplementation)
Shoreline Enhancement + Hard . . . .
Magnuson Park Structure Removal, Riparian Chmopk (J_uven_lle Rearing/ Feeding, 0 188
1 ; Juvenile Migration),
Restoration
Magnuson Park Shoreline Enhancement + Hard Chinook (Juvenile Rearing/ Feeding,
) A 0 2.89
2 Structure Removal Juvenile Migration),
Chinook (Rearing/ Feeding)
Channel and Delta Restoration, Sockeye (Spawning, Rearing/
Taylor Creek Riparian + Floodplain Restoration Feeding), 0 520
Coho (Spawning, Rearing/ Feeding)
SR 520, I-5 to Medina: Bridge Replacement and HOV Project 223
Final Aquatic Mitigation Plan December 2011



Mitigation Site

Mitigation Actions

Species/ Life Stage Addressed

Permanent
Mitigation
Credit (acres)

Temporary
Mitigation Credit
(acre-years)

South Lake . Chinook (Juvenile Rearing/ Feeding,
Washington Shoreline Enhanceme_ntf Hard Juvenile Migration)
: Structure Removal, Riparian 1.75 0
Shoreline Restoration, Dolphin Removal
Restoration » DO Sockeye (Juvenile Rearing/ Feeding)
Chinook (Rearing/ Feeding)
Bear Creek Stream Enhancement, Riparian Sockeye (Rearing/ Feeding) 4.55 0
Restoration
Coho (Rearing/ Feeding)
Chinook (Spawning, Rearing/
Feeding)
. River Margin and Aquatic Off-channel Sockgye (Spawning, Rearing/
Cedar River/ . L . Feeding)
. . Creation, Riparian + Floodplain 1.67 0
Elliott Bridge Restoration
Coho (Spawning, Rearing/ Feeding)
Steelhead (Spawning, Rearing/
Feeding)
Shoreline enhancement (gravel Sockeye (Spawning)
East Approach gupp_lementanon, bulkhead removal), Chinook (Juvenile Rearing/ Feeding, 0.60 0
riparian enhancement ) A
Juvenile Migration)
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6.14.3. Comparison of Impacts and Mitigation

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

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

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

Temporary
Permanent (Acre-
(Acres) Years)
Impacts 7.43 17.04
Mitigation 8.56 38.66
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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

Juvenile
Rearing/Feeding

Provide food sources
Provide suitable water quality

Provide predator protection

Provide high-flow refugia

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

Juvenile
Migration

Provide suitable water quality
Provide predator protection

Provide open migration
corridors

Removal of predator habitat
and toxic material

Gradual sloped bank
Suitable sediment
Vegetative cover
Floodplain connectivity

Channel complexity

Spawner
Recruitment

Adult
Migration

Provide suitable water quality

Provide open migration
corridors

Floodplain connectivity
Channel complexity

Scour pools

Successful
reproduction

Spawning

¢ Provide suitable water quality

e Provide spawning habitat

0 Suitable substrate
o0 Bank stability
Floodplain connectivity

Channel complexity
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7. Mitigation Goals, Objectives, and
Performance Standards

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

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

7.1 Goals

The SR 520, 1-5 to Medina Project will use a comprehensive mitigation plan to compensate
for permanent aquatic impacts by restoring 2.57 acres of shoreline, 18.66 acres of riparian/
floodplain habitat, and 3.86 acres of stream and off-channel habitat. This mitigation plan
will compensate for temporary aquatic impacts by restoring 2.53 acres of lacustrine
shoreline/ stream habitat, 2.47 acres of riparian/ floodplain habitat. This mitigation plan will
be sufficient to meet federal, state, and local regulatory requirements.

7.2 Objectives

7.2.1. Seward Park 1

Off-site compensatory mitigation at Seward Park Project 1 will provide the following:
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SEWL1 _1: Enhance 0.39 acre of shoreline habitat by removing bulkheads and riprap,
excavating the shoreline to a gradual grade, and installing appropriate-sized gravel
and LWD.

SEW1 2: Enhance 0.40 acre of riparian habitat through removal of invasive
vegetation and installation of native tree and shrub vegetation.

7.2.2. Seward Park 2
Off-site compensatory mitigation at Seward Park Project 3 will provide the following:

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

7.2.3. Seward Park 3
Off-site compensatory mitigation at Seward Park Project 2 will provide the following:

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

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

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

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

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

MAGL1 1: Enhance 0.13 acre of shoreline habitat by removing concrete rubble,
excavating the shoreline to a gradual grade, and installing appropriate-sized gravel
and LWD.

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

7.2.6. Magnuson Park 2

Off-site compensatory mitigation at Magnuson Park Project 2 will provide the following:
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7.2.7.

MAG2_1: Enhance 0.14 acre of shoreline habitat by removing bulkheads and
concrete rubble.

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

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

Taylor Creek

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

7.2.8.

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

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

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

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

South Lake Washington Shoreline Restoration (DNR Parcel)

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

7.2.9.

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

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

Cedar River/ Elliott Bridge Reach

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

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

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

7.2.10. Bear Creek

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

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

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

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

7.2.11. East Approach

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

7.3

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

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

SOCKS3: Enhance 0.06 acre of riparian habitat through removal of invasive
vegetation and installation of native tree and shrub vegetation.

Performance Standards

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

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

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

Table 7-1. Generalized Project Objectives

Objective
Mitigation Site SerEne Stream Riparian | Floodplain
Enhancement . . .
. Restoration | Restoration | Restoration
(Lacustrine)
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 X X
Restoration (DNR
Parcel)
Cedar River X X X
Bear Creek X X X
East Approach X X

7.3.1. Shoreline Enhancement (Lacustrine) Performance

The shoreline enhancement performance standards document and verify that the shoreline
features are established according to the standards specified during the design. The shoreline
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restoration performance standards also ensure that the shoreline features are functioning as
intended. These shoreline performance standards directly relate to Objectives SEW1 1,
SEW2_1, SEW3_1, SEW4_1, MAG1_1, MAG2_1, TAY4, DNR1, SOCK 1 and SOCK2.
Lacustrine habitat measurements should occur in year 1 and in subsequent years as defined in
the performance standards. Lake Washington is managed by the USACE at “high” and
“low” surface water elevations during different times of the year. LWD habitat
measurements should occur in May, when surface water elevations are high. Substrate
particle size measurements should be made between November- January, when surface water
elevations are low.

Performance Standards
Year 1

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

Year 3

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

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

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

7.3.2.

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

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

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

Stream Restoration Performance

The performance standards for stream restoration document and verify that the stream
features are established according to the criteria specified during the design. The stream
restoration performance standards also assure that the stream features are functioning as
intended. These stream restoration performance standards directly relate to Objectives

MAG2_2, TAY1, CED2, and BEAR3.

Performance Standards

Year 1

Year 3

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

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

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

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

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

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

Year 5

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

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

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

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

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

7.3.3. Riparian Restoration Performance

The riparian performance standards document the establishment of a plant community that
(1) stabilizes shoreline or stream banks, and (2) provides fish cover. The riparian
performance standards directly relate to Objectives SEW1 2, SEW3 2, MAG1 2, MAG2_3,
TAY?2, DNR2, CED4, and BEAR2. Wetland vegetation performance standards will apply to
the wetland planting zone at the Cedar River/Elliott Bridge Reach sites (objectives CED4 and
DNR?2) as defined in “Wetland Vegetation” performance standards (Section 6.1.3) in the SR
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520, I-5 to Medina: Bridge Replacement and HOV Project Draft Final Wetland Mitigation
Report (WSDOT 2011a).

Performance Standards
Year 1

e As-built condition is consistent with the planting plan.

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

Year 3

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

Year 5

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

Year 7

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

All years

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

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

e Noxious weeds listed by King County as Non-Designate including reed canarygrass,
non-native blackberries, and Scot’s broom do not exceed 25% aerial cover in riparian
zones.
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Year 10
e Cover of native woody species (planted and volunteer) is at least 50% in the riparian
zone.

7.3.4. Floodplain Restoration Performance

The floodplain restoration performance standards document the establishment of a plant
community that (1) provides habitat for native wildlife, (2) allows for regular inundation
above the OHWM, and (3) provides vegetative roughness to slow floodwaters and allow the
deposition of sediment and associated pollutants. The buffer woody vegetation performance
standards directly relate to Objectives TAY 3, CED1, and BEARL1.

Performance Standards
Year 1

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

Year 1 and Year 3

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

Year 5

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

Year 7

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

All years

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

e King County listed Class B and C Weeds identified on the site are controlled. Control
of noxious weeds means to prevent all seed production and to prevent the dispersal of
all propagative parts capable of forming new plants. If Japanese knotweed is found at
the mitigation site during monitoring, WSDOT (or its designated representatives) will
promptly remove the stems above ground and chemically treat it to facilitate
elimination of roots and rhizomes below ground.
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e Noxious weeds listed by King County as Non-Designate including reed canarygrass,
non-native blackberries, and Scot’s broom do not exceed 25% aerial cover in
floodplain.

Year 10

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

7.4 Monitoring

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

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

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

Table 7-2.  Monitoring Report Recipients

Permitting Agency or Organization

U.S. Army Corps of Engineers

Washington State Department of Ecology

WDFW

City of Seattle

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

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

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

7.5 Site Management

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

Reed canarygrass dominates the watershed and suppression/control of this invasive plant will
require careful site preparation and active site management. While complete elimination of
reed canarygrass from the mitigation site may not be possible, it should be managed
sufficiently to ensure survival of the native planted species until they can effectively
compete.

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



[

-
O © 0o ~N o oM~ w N

11
12

13
14
15

16
17
18

19
20
21

22
23
24

25
26
27

28
29
30

31
32
33
34
35
36

8. References

Ames, J. 2006. A retrospective on Lake Washington sockeye salmon: origins, stock
assessment and spawner capacities. Washington State Department of Fish and Wildlife.

Armbrust, E., J. Toft, and J. Cordell. 2009. Evaluation of selected Corps of Engineers
ecological restoration projects in the Central Puget Sound, 2009; Review of past
monitoring and current status. Wetland Ecosystem Team, University of Washington,
School of Aquatic and Fishery Sciences. Seattle, WA.

Berg, L. and T.G. Northcote. 1985. Changes in territorial, gill-flaring, and feeding behavior
in juvenile coho salmon (Onchorhynchus kisutch) following short-term pulses of
suspended sediment. Can. J. Fish. Aquat. Sci. 42: 1410-1417.

Bisson, P.A. and R.E. Bilby. 1982. Avoidance of suspended sediment by juvenile coho
salmon. North American Journal of Fisheries Management. 2 (4):371-374.

Bradbury, A. and B. Pfeifer. 1992. Lake Sammamish creel survey — 1982-1983. Part IV.
Fisheries investigation of Lake Washington and Sammamish — 1980-1990. Washington
Department of Fish and Wildlife. Unpublished draft report.

Brocksmith, R. 1999. Abundance, feeding ecology and behavior of a native piscivore
northern pikeminnow (Ptychocheilus oregonensis) in Lake Washington. M.S. Thesis,
University of Washington, Seattle, Washington.

Brown, T.G. and G.F. Hartman. 1988. Contribution of seasonally flooded lands and minnow
tributaries to the production of coho salmon in Carnation Creek, British Columbia.
Transactions of the American Fisheries Society 117:546-551.

Buchanan, Kurt. 2004. Personal Communication. Phone communication between K.
Buchanan, Habitat Biologist, Washington Department of Fish and Wildlife, Olympia,
Washington with Don Weitkamp, Senior fish biologist, Parametrix, on July 26, 2004.

Burton, K.B., and R.M. Little. 1997. Instream Flow Regulation and Steelhead
(Oncorhynchus mykiss) Redd Protection: A Case Study in Adaptive Management.
Proceedings of AWWA Water Resources Conference, Seattle, Washington. 1:409-423.

Bustard, D.R. and D.W. Narver. 1975. Aspects of the winter ecology of juvenile coho salmon
(Oncorhynchus kisutch) and steelhead (Salmo gairneri). Journal of Fisheries Research
Board of Canada 32:667-680.

Celedonia, M.T., R.A. Tabor, S. Sanders, D.W. Lantz, and J. Grettenberger. 2008a.
Movement and Habitat Use of Chinook Salmon Smolts and Two Predatory Fishes in
Lake Washington and the Lake Washington Ship Canal: 2004-2005 Acoustic Tracking
Studies. U.S. Fish and Wildlife Service, Lacey, Washington.
http://www.fws.gov/westwafwo/fisheries/Publications/2004 2005%20
Acoustic%20 Final%20Report.pdf.

SR 520, I-5 to Medina: Bridge Replacement and HOV Project 241
Final Aquatic Mitigation Plan December 2011



[
O O oo ~No Ol A OwWODN P

e el
0N N SN

el
oo

el
© o~

NN
= O

NN
w N

NN N
o o1~

NN DN
©O© o

w w
= O

w W w
B~

w w
o Ol

wWw W
oo

Celedonia, M.T., R.A. Tabor, S. Sanders, S. Damm, D.W. Lantz, T.M. Lee, Z. LI, J. Pratt,
B.E. Price, and L. Seyda. 2008b. Movement and Habitat use of Chinook Salmon Smolts,
Northern Pikeminnow and Smallmouth Bass near the SR 520 Bridge: 2007 Acoustic
Tracking Study. U.S. Fish and Wildlife Service Office, Lacey, Washington.

Celedonia, M.T., R.A. Tabor, S. Sanders, S. Damm, D.W. Lantz, T.M. Lee, Z. Li, B.E. Price,
W. Gale, and K. Ostrand. 2009. Movement and Habitat Use of Chinook Salmon Smolts,
Northern Pikeminnow and Smallmouth Bass Near the SR 520 Bridge, 2008 Acoustic
Tracking Study. Unpublished review draft report to the Washington State Department of
Transportation by U.S. Fish and Wildlife Service, Washington Fish and Wildlife Office,
Fisheries Division, Lacey, Washington.

Chrzastowski, M. 1983. Historical changes to Lake Washington and route of the Lake
Washington Ship Canal, King County, Washington. Dept. of the Interior, U. S.
Geological Survey Water Resources Investigations. WRI 81-1182.

City of Seattle. 1999. City of Seattle Built Environment Shoreline Surveys. Prepared by
Parametrix and Natural Resources Consultants for the Seattle Public Utilities. Seattle,
Washington.

City of Seattle. 2000. Final Cedar River Watershed Habitat Conservation Plan for the
Issuance of a Permit to Allow Incidental Take of Threatened and Endangered Species.
Seattle, Washington.

City of Seattle. 2001. Seattle’s Urban Blueprint for Habitat Protection and Restoration.
Prepared for the City of Seattle by the City of Seattle Salmon Team.

City of Seattle. 2001b. Seward Park Rehabilitation Study: Juvenile Salmonid Use of
Shoreline Habitats in Seward Park, King County, Washington. January 31, 2001.

City of Seattle and USACE (U.S. Army Corps of Engineers). 2008. Synthesis of Salmon
Research and Monitoring, Investigations Conducted in the Western Lake Washington
Basin. December 31, 2008. Seattle, Washington.

Dillon, J.F., F. Goetz, and C. Ebel. 2000. Lake Washington tributary mouth survey. Lake
Washington GI Program, U.S. Army Corps of Engineers, Seattle District, Seattle,
Washington.

DNR (Washington State Department of Natural Resources). 1999. Lake Union water quality.
Olympia Washington.

DNR (Washington State Department of Natural Resources). 2010. Overwater Structures in
Navigable Lakes of Washington State. Data available online at:
http://fortress.wa.gov/dnr/appl/dataweb/metadata/OWS_Lakes_metadata.htm.

Ecology (Washington State Department of Ecology). 2008. Washington State's Water
Quality Assessment [303(d)]. Accessed April 2, 2009.

Edmondson, W.T. 1994. Sixty years of Lake Washington: A curriculum vitae. Lake and
Reservoir Management 10: 75-84.

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



© ~N o o1 A OwLODN P

el el
WN RO

e
~No o

N
O ©

NN DN
B OwWODN P

NN DN
~N O o1

WNDN
O © 0o

www
WN

W W w
o o1~

Eggers, D.M., N.W. Bartoo, N.A. Rickard, R.E. Nelson, R.C. Wissmar, R.L. Burgner, and
A.H. Devol. 1978. The Lake Washington ecosystem: the perspective from the fish
community production and for age base. Journal of the Fisheries Research Board of
Canada 35(5):1553-1571.

Fayram, A.H. and T.H. Sibley. 2000. Impact of predation by smallmouth bass on sockeye
salmon in Lake Washington, Washington. North American Journal of Fisheries
Management 20:81-89.

Foerster, R.E. 1968. The sockeye salmon, Oncorhynchus nerka. Bull. Fish. Res. Board,
Canada. 162, 422 pp.

Fresh, K.L. 2000. Use of Lake Washington by Juvenile Chinook Salmon, 1999 and 2000.
Proceedings of the Chinook Salmon in the Greater Lake Washington Watershed
Workshop. Shoreline, Washington, November 8-9, 2000. King County, Seattle,
Washington.

Fresh, K.L. and G. Lucchetti. 2000. Protecting and restoring the habitats of anadromous
salmonids in the Lake Washington Watershed, and urbanizing ecosystem. Pages 525-
544 in E. E. Knudsen, C. R. Steward, D. E. MacDonald, J. E. Williams, editors.
Sustainable Fisheries Management: Pacific Salmon. Lewis Publishers, Boca Raton, FL.

Fresh, K.L., E. Warner, R. Tabor, and D. Houck. 1999. Migratory behavior of adult Chinook
salmon spawning in the Lake Washington watershed in 1998 as determined with
ultrasonic telemetry. Draft progress report, October 1999.

Fresh, K., E. Warner, R. Tabor, D. Houck. 2000. Migratory Behavior of Adult Chinook
Salmon Spawning in the Lake Washington Watershed in 1998 and 1999 as Determined
with Ultrasonic Telemetry. King County, Wastewater Treatment Division, November
2000.

Fresh, K.L., D. Rothaus, K.W. Mueller, and C. Waldbillig. 2001. Habitat Utilization by
Predators, with Emphasis on Smallmouth Bass, in the Littoral Zone of Lake Washington.
Draft report, Washington State Department of Fish and Wildlife, Olympia, Washington.

Garland, R.D., K.F. Tiffan, D.W. Rondorf, and L.O. Clark. 2002. Comparison of Subyearling
Fall Chinook Salmon’s Use of Riprap Revetments and Unaltered Habitats in Lake
Wallula of the Columbia River. N. Am. J. Fish. Mgmt. 22:1283-1289.

Gayaldo, P.F. and K. Nelson. 2006. Preliminary results of light transmission under residential
piers in Lake Washington, King County, Washington: A comparison between prisms and
grating. Lake and Reserv. Manage. 22(3):245-249.

Goetz, F.A., E. Jeanes, D. Seiler, and P. Topping. 2006. Chinook salmon thermal habitat use
of estuary and lake environments within the Lake Washington basin: Progress Report 1.
U.S. Army Corps of Engineers, Seattle District, Seattle, WA. Internal Technical Report.

SR 520, I-5 to Medina: Bridge Replacement and HOV Project 243
Final Aquatic Mitigation Plan December 2011



-
O © 0o o O~ W

ol o
2WN

i
o ol

-
\‘

N
O ©

NN
N

NN
W

NN DN
~N O O1

WNDN
O ©

w w
N -

W W ww
o Ol h W

Graves, David. 2010. Personal Communication. Meeting between D Graves, Planner, City of
Seattle Parks Department, with Phil Bloch, Shane Cherry, Pete Lawson, Beth Peterson
and Chad Wiseman, on December 6, 2010.

Hendry, A.P., T.P. Quinn, and F.M. Utter. 1996. Genetic evidence for the persistence and
divergence of native and introduced sockeye salmon (Oncorhynchus nerka) within Lake
Washington, Washington. Can J. Fish. Aquat. Sci. 53:823-832.

Hendry, A.P. and T.P. Quinn. 1997. Variation in adult life history and morphology among
Lake Washington sockeye salmon (Oncorhynchus nerka) populations in relation to
habitat features and ancestral affinities. Canadian Journal of Fisheries and Aquatic
Sciences 54: 75-84.

Horner, R.R., and C.W. May. 1998. Watershed urbanization and the decline of salmon in
Puget Sound streams. Pages 16-19 in Salmon in the City, Conference Proceedings.
American Public Works Association, Washington Chapter. Washington State University.
Pullman, Washington; Mount Vernon, Washington.

Howick, G. L. and W. J. O'Brien. 1983. Piscivorous feeding behavior of largemouth bass: an
experimental analysis. Transactions of the American Fisheries Society. 12:508-516.

Hynes, H.B.N. 1970. The ecology of running waters. Liverpool: Liverpool University Press.

Ilingworth and Rodkin, Inc. 2010. Underwater sound levels associated with driving steel
piles for the State Route 520 Floating Bridge Test Pile Project. Prepared for WSDOT,
Office of Air Quality and Noise, Seattle, Washington.

Jones, G.R., and E. Jones. 1975. East Campus Research Arboretum. Jones & Jones, Seattle,
Washington.

Jones & Stokes. 2005. Biological Assessment Mercer Island Sewer Line Replacement
Project. August 3. (Jones & Stokes 3522.02.) Bellevue, Washington.

Kahler, T., M. Grassley, and D. Beauchamp. 2000. A Summary of the Effects of Bulkheads,
Piers and other Artificial Structures and Shorezone Development on ESA-listed
Salmonids in Lakes. City of Bellevue, Bellevue, Washington.

Kerwin, J. 2001. Salmon and Steelhead Habitat Limiting Factors Report for the Cedar —
Sammamish Basin (Water Resource Inventory Area 8). Washington Conservation
Commission, Olympia, Washington.

King County. 1995. Combined sewer overflow plan: 1995 updates. Department of
Metropolitan Services, Seattle, Washington.

King County. 2003. Lake Washington existing conditions report. Sammamish/Washington
Analysis and Modeling Program (SWAMP). Prepared by Tetra Tech ISG, Inc. and
Parametrix, Inc. for King County Department of Natural Resources and Parks, Water
and Land Resources Division, Seattle, Washington.

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



o0 N O O A~ w N -

11
12
13

14
15
16

17
18

19
20
21

22
23
24

25
26
27

28
29
30

31
32

33
34
35

King County. 2005. Final Lake Washington/Cedar/Sammamish Watershed (WRIA 8)
Chinook Salmon Conservation Plan — WRIA 8. July 2005.

King County. 2007. Major lakes continuous temperature study. Prepared by Curtis
DeGasperi, Water and Land Resources Division. Seattle, Washington.

King County. 2008. Ravenna Creek, sewer spill response — King County Natural Resources
and Parks, Wastewater Treatment Division. King County website accessed April 29,
2009. http://dnr.metrokc.gov/wtd/community/sewer-spill-response/0805-
RavennaCreek.htm.

King County. 2009. Major Lakes Monitoring.
http://green.kingcounty.gov/lakes/LakeUnion.aspx.

Koehler, M.E. 2002. Diet and Prey Resources of Juvenile Chinook Salmon (Oncorhynchus
tshawytscha) Rearing in the Littoral Zone of Lake Washington. M.S. Thesis, Univ.
Washington, Seattle, Washington.

Koehler, M.E., K.L. Fresh, D.A. Beauchamp, J.R. Cordell, C.A. Simenstad, and D.E. Seiler.
2006. Diet and bioenergetics of lake-rearing juvenile Chinook salmon in Lake
Washington. Trans. Amer. Fish. Soc. 135:1580-1591.

Machesan, M., M. Spoto, L. Verginella, and E.A. Ferrero. 2005. Behavioral effects of
artificial light on fish species of commercial interest. Fisheries Research 73:171-185.

Martz, M., F. Goetz, J. Dillon, and T. Shaw. 1996. Study element II: early lake life history of
sockeye salmon (Oncorhynchus nerka) in Lake Washington, year 1: 1994. Final report.
U.S. Army Corps of Engineers, Seattle District, Seattle, Washington.

Mathisen, O.A. 1955. Studies on the spawning biology of the red salmon, Oncorhynchus
nerka Walbaum, in Bristol Bay, Alaska, with special reference to the effect of altered sex
ratios. Ph.D. Thesis. University of Washington, Seattle.

Mazur, M.M., and D.A. Beauchamp. 2003. A comparison of visual prey detection among
species of piscivorous salmonids: Effects of light and low turbidities. Environmental
Biology of Fishes 4:397-405.

McPherson, S. and J.C. Woodey. 2009. Cedar River and Lake Washington Sockeye Salmon-
Biological Reference Point Estimates. Prepared for Washington Department of Fisheries
and Wildlife. June 15, 2009.

Moscrip, A.L., and D.R. Montgomery. 1997. Urbanization, flood frequency, and salmon
abundance in Puget lowland streams. J. Am. Water Res. Assoc. 33(6):1289-1297.

Newell, J.C. 2005. Migration and Movement Patterns of Adult Sockeye Salmon
(Oncorhynchus nerka) in Lake Washington. Masters Thesis, University of Washington,
School of Aquatic and Fishery Sciences.

SR 520, I-5 to Medina: Bridge Replacement and HOV Project 245
Final Aquatic Mitigation Plan December 2011



O ~N o o1 b~ W

Newell, J.C., and Quinn, T.P. 2005. Behavioral thermoregulation by maturing adult sockeye
salmon (Onorhynchus nerka) in a stratified lake prior to spawning. Canadian Journal of
Zoology 83: 1232-12309.

Nightingale, B.J., and C.A. Simenstad. 2001. Overwater Structures: Marine Issues. White
paper prepared for the Washington Department of Fish and Wildlife, Washington
Department of Ecology, and Washington Department of Transportation, Olympia,
Washington.

NMFS (National Marine Fisheries Service). 2008a. Endangered Species Act Section 7
Formal Consultation and Magnuson-Stevens Fishery Conservation and Management Act
Essential Fish Habitat Consultation for the Operation and Maintenance of the Lake
Washington Ship Canal located in the City of Seattle, King County, Washington. 6th
Field HUC 171100120301 — Lower Sammamish River, 171100120302 — Cedar River,
and 171100190401 — Shell Creek.

NMFS (National Marine Fisheries Service). 2008b. Endangered Species Act Section 7
Consultation Biological Opinion and Magnuson-Stevens Fishery Conservation and
Management Act Essential Fish Habitat Consultation — Barbee Maintenance Dredging
and Boathouse Renovation. King County Washington. August 2008.

Nowak, G.M. 2000. Movement patterns and feeding ecology of cutthroat trout
(Oncorhynchus clarki clarki) in Lake Washington. M.S. Thesis, University of
Washington, Seattle, Washington.

Olsen, J.C. 1968. Physical environment and egg development in a mainland beach area and
an island beach area of lliamna Lake. Univ. Wash. Publ. Fish. New Ser. 3:169-198.

Otak. 2010. Magnuson Park Phase 2 Development Year 1(2010) Monitoring Report.
Submitted to the USACE Seattle District Regulatory Branch, the WA Dept. of Ecology,
and the City of Seattle Parks and Recreation Department.

Quinn, T.P., J.A. Peterson, V.F. Galluci, W.K. Hershberger, and E.L. Brannon. 2002.
Artificial selection and environmental change: countervail timing affecting the timing of
spawning by coho and Chinook salmon. Transactions of the American Fisheries Society
131:591-598.

Reiser, D.W., and T.C. Bjornn. 1979. Habitat requirements of anadromous salmonids. U.S.
For. Serv., Pac. Northwest For. Range Exp. Stn. Gen. Tech. Rep. PNW-96.

Saldi-Caromile, K., K. Bates, P. Skidmore, J. Barenti, D. Pineo. 2004. Stream Habitat
Restoration Guidelines: Final Draft. Co-published by the Washington Departments of
Fish and Wildlife and Ecology and the U.S. Fish and Wildlife Service. Olympia,
Washington.

Savino, J. F. and R. A. Stein. 1989. Behavior of fish predators and their prey: habitat choice
between open water and dense vegetation. Environmental Biology of Fishes, Vol. 24,
No. 4, pp. 287-293.

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



-
O O©Woo~NO® o1~ W

e el
wWN e

el e
(G2 NN

2R
© ~N o

N =
o ©

N
[l

NN DN
N

NN DN
~N O O1

WNDN
O © @

wwww
A OwWOWDN B

W www
0o N O O1

Schindler, D. 2000. Predation and temperature. Preliminary data presented at the workshop
Chinook salmon in the Greater Lake Washington Watershed. University of Washington,
Seattle, Washington.

Seattle Parks and Recreation. 2003. Seattle Shoreline Park Inventory and Habitat
Assessment. Seattle, Washington.

Seiler, D., G. Volkhardt, and L. Kishimoto. 2003. Evaluation of Downstream Migrant
Salmon Production in 1999 and 2000 from Three Lake Washington Tributaries: Cedar
River, Bear Creek, and Issaquah Creek. Wild Salmon Production Evaluation Unit
Science Division, Fish Program. Washington Department of Fish and Wildlife, Olympia,
Washington.

Seiler, D., G. Volkhardt, and L. Fleischer. 2004. Evaluation of Downstream Migrant Salmon
Production in 2002 from the Cedar River and Bear Creek. Washington Department of
Fish and Wildlife, Olympia, Washington.

Shared Strategy. 2007. Puget Sound salmon recovery plan. Shared Strategy for Puget Sound.
Seattle, Washington.

Sigler, J.W., T.C. Bjornn and F.H. Everst. 1984. Effects of Chronic Turbidity on Density and
Growth of Steelhead and Coho Salmon. Transactions of the American Fisheries Society.
113:142-150.

Simenstad, C.A., and J.R. Cordell. 2000. Ecological Assessment Criteria for Restoring
Anadromous Salmonid Habitat in Pacific Northwest Estuaries. Ecol. Engin. 15:283-302.

SPU (Seattle Public Utilities). 2007. Taylor Creek Sediment Study. Seattle, WA.

Swales, S. and C.D. Levings. 1989. Role of off-channel ponds in the life cycle of coho
salmon (Oncorhynchus kisutch) and other juvenile salmonids in the Coldwater River,
British Columbia. Canadian Journal of Fisheries and Aquatic Sciences 46:232-242.

Sweka, J.A. and K.J. Hartman. 2003. Reduction of reactive distance and foraging success in
smallmouth bass, Micropterus dolomieu, exposed to elevated turbidity levels.
Environmental Biology of Fishes. Vol.67:341-347.

Tabor, R., F. Mejia, D. Low, B. Footen, and L. Park. 2000. Predation of juvenile salmon by
littoral fishes in the Lake Washington-Lake Union Ship Canal: PowerPoint presentation.
Lake Washington Chinook Workshop, Shoreline, Washington.

Tabor, R. A. and R.M. Piaskowski. 2002. Nearshore Habitat Use by Juvenile Chinook
Salmon in Lentic Systems of the Lake Washington Basin. U.S. Fish and Wildlife Service,
Western Washington Fish and Wildlife Office, Lacey, Washington. Funded and
published by Seattle Public Utilities.

Tabor, R.A., M.T. Celedonia, F. Mejia, R.M. Piaskowski, D.L. Low, B. Footen, and L. Park.
2004a. Predation of Juvenile Chinook Salmon by Predatory Fishes in Three Areas of the
Lake Washington Basin. Miscellaneous report. U.S. Fish and Wildlife Service, Western
Washington Fish and Wildlife Office, Lacey, Washington.

SR 520, I-5 to Medina: Bridge Replacement and HOV Project 247
Final Aquatic Mitigation Plan December 2011



© ~N o o1~ WwWnN -

Tabor, R.A., G. Brown, and V. Luiting. 2004b. The effect of light intensity on sockeye
salmon fry migratory behavior and predation by cottids in the Cedar River, Washington.
North American Journal of Fish Management 24:129-145.

Tabor, R.A., H.A. Gearns, C.M. McCoy Ill, and S. Camacho. 2006. Nearshore Habitat Use
by Juvenile Chinook Salmon in Lentic Systems of the Lake Washington Basin, Annual
Report, 2003 and 2004. U.S. Fish and Wildlife Service, Western Washington Fish and
Wildlife Office, Lacey, Washington.

Tabor, R.A., S. Sanders, M. Celedonia, D. Lantz, S. Damm, T. Lee, Z. Li, and B. Price.
2010a. Spring/ Summer Habitat Use and Seasonal Movement Patterns of Predatory
Fishes in the Lake Washington Ship Canal; Final Report, 2006-2009. U.S. Fish and
Wildlife Service, Western Washington Fish and Wildlife Office, Lacey, Washington.

Tabor, R.A., D. Lantz, and S. Sanders. 2010b. Distribution and Habitat Use of Fish in
Seattle’s Streams Final Report, 2005 and 2006. U.S. Fish and Wildlife Service, Western
Washington Fish and Wildlife Office, Lacey, Washington.

Timko, M.A., P.A. Nealson, and S.V. Johnston. 2002. Using acoustic tags for monitoring
adult Chinook salmon behavior at the Hiram M. Chittenden Locks, Summer 2000.
Prepared for U.S. Army Corps of Engineers, Seattle District, by Hydroacoustic
Technology, Seattle, Washington.

Toft, J. 2001. Shoreline and Dock Modifications on Lake Washington. SoFs-UW Rept. No.
0106.

Toft, J.J., C. Simenstad, C. Young, and L. Stamatiou. 2003. Inventory and mapping of City of
Seattle Shorelines along Lake Washington, the Ship Canal, and Shilshole Bay. SoFs-
UW Rept. No. 0302. Prepared by the School of Aquatic and Fishery Sciences,
University of Washington for Seattle Public Utilities, City of Seattle.

USFWS (U.S. Fish and Wildlife Service). 1998. Candidate and listing priority assignment
form for the coastal/Puget Sound population segment. February 12, 1998.

USFWS (U.S. Fish and Wildlife Service). 2008. Endangered Species Act — Section 7
Consultation Biological Opinion Operation and Maintenance of the Lake Washington
Ship Canal, Lower Sammamish River 171100120301, Cedar River 171100120302, and
Shell Creek 171100190401 King County, Washington. U.S. Fish and Wildlife Service,
Western Washington Fish and Wildlife Office. Report # 1-3-02-F-0393.

Warner, E.J., and K.L. Fresh.1998. Technical review draft: Lake Washington Chinook
salmon recovery plan. Muckleshoot Indian Tribe and Washington Department of Fish
and Wildlife.

Washington Trout. 2000. Water typing and fish distribution within the City of Seattle. Draft
report. May 18, 2000.

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



o o o1~ W

11

12
13
14
15

16
17
18

19
20

21
22
23
24
25

26
27
28
29

30
31
32
33
34
35
36

37
38
39

WDFW (Washington Department of Fisheries), Washington Department of Wildlife, and
Western Washington Treaty Indian Tribes. 1993. 1992 Washington State Salmon and
Steelhead Stock Inventory (SASSI): Summary Report. Olympia, Washington.

WDFW (Washington State Department of Fish and Wildlife). 1998. 1998 Washington State
Salmonid Stock Inventory. Appendix: Bull Trout and Dolly Varden. Olympia,
Washington.

WDFW (Washington State Department of Fish and Wildlife). 2004. Salmonid Stock
Inventory (SaSl). Olympia, Washington. http://wdfw.wa.gov/fish/sasi/.

WDFW (Washington State Department of Fish and Wildlife). 2006. Lake Washington Winter
Steelhead Stock Status Report.
http://wdfw.wa.gov/webmaps/salmonscape/sasi/full_stock rpts/6154.pdf.

WDFW (Washington State Department of Fish and Wildlife) and WWTIT (Western
Washington Treaty Indian Tribes).1994. 1992 Washington State salmon and steelhead
stock inventory. Appendix One. Puget Sound Stocks. Hood Canal and Strait of Juan de
Fuca volume. Olympia, Washington.

Weitkamp, D., G. Ruggerone, L. Sacha, J. Howell, and B. Bachen. 2000. Factors Affecting
Chinook Populations, Background Report. Prepared for the City of Seattle by
Parametrix, Inc. Natural Resources Consultants, and Cedar River Associates, June 2000.

Williams, D.B. 2000. Building the Ship Canal: A saga of dreamers, schemers and one tough
government engineer. Pacific Northwest Magazine, Seattle Times, Seattle, Washington.

WSDOT (Washington State Department of Transportation). 2005. WSDOT Floating Bridge
Stormwater Monitoring Project.
http://your.kingcounty.gov/kcdot/roads/wcms/environment/stormwater/stormwaterchara
cterization/HerreraWSDOTFloatingBridgeStormwaterMonitoringReport _June2005.pdf.
Accessed August 2009.

WSDOT (Washington State Department of Transportation). 2008. Highway Runoff Manual.
Publication No. M 31-16.
http://www.wsdot.wa.gov/Environment/WaterQuality/Runoff/HighwayRunoffManual.ht
m#2008revision.

WSDOT (Washington State Department of Transportation). 2009a. Assessment of Nighttime
Roadway Lighting Effect on Lake Washington Fish Habitat. Technical Memorandum
prepared for Washington State Department of Transportation by the SR 520
Traffic/lllumination Design Team, I-5 to Medina: Bridge Replacement and HOV
Project. Seattle, Washington. WSDOT (Washington State Department of
Transportation). 2009b. Initial Aquatic Mitigation Report: SR 520, I-5 to Medina:
Bridge Replacement and HOV Project. Seattle, Washington.

WSDOT (Washington State Department of Transportation). 2009c. Shoreline Habitat
Report, Technical Memorandum: SR 520, SR 520 Eastside Transit and HOV Project.
Seattle, Washington.

SR 520, I-5 to Medina: Bridge Replacement and HOV Project 249
Final Aquatic Mitigation Plan December 2011



©O© oo ~NO g~ w N -

el el
WN RO

el
~o Ul

ol
© oo

NN
= O

NN DN
BN

NN DN
~N O O1

WNDN
O O

W ww
WN -

w w w
o o1 b

WSDOT (Washington State Department of Transportation). 2010a. Biological Assessment:
SR 520, I-5 to Medina: Bridge Replacement and HOV Project. Seattle, Washington.

WSDOT (Washington State Department of Transportation). 2010b. Supplemental Draft
Environmental Impact Statement: SR 520, I-5 to Medina: Bridge Replacement and HOV
Project. Seattle, Washington.

WSDOT (Washington State Department of Transportation). 2010c. AKART and Water
Quality Studies for SR 520 Replacement Floating Bridge. SR 520 Bridge Replacement
and HOV Program, I-5 to Medina: Bridge Replacement and HOV Project. Prepared by
CH2M HILL. April 2010.

WSDOT (Washington State Department of Transportation). 2010d. Work Bridge, Falsework
and Piling Technical Memorandum. Prepared for SR 520 Environmental Discipline —
ESA White Papers 1 and 8 Development: SR 520, I-5 to Medina: Bridge Replacement
and HOV Project. Seattle, Washington.

WSDOT (Washington State Department of Transportation). 2010e. Underwater Sound
Levels Associated with Driving Steel Piles for the State Route 520 Bridge Replacement
and HOV Project Pile Installation Test Program: SR 520, I-5 to Medina: Bridge
Replacement and HOV Project. Seattle, Washington.

WSDOT (Washington State Department of Transportation). 2010f. Hydraulics Manual.
Publication No. M 23-03. http://www.wsdot.wa.gov/Publications/Manuals/M23-03.htm.

WSDOT (Washington State Department of Transportation). 2011a. SR 520, I-5 to Medina:
Bridge Replacement and HOV Project Final Wetland Mitigation Report.

WSDOT (Washington State Department of Transportation). 2011b. Final Geotechnical
Assessment of the East Approach Maintenance Building, SR 520, I-5 to Medina: Bridge
Replacement and HOV Project. Prepared by Shannon and Wilson: Seattle, Washington.

WSDOT (Washington State Department of Transportation). 2011c. SR 520, 1-5 to Medina:
Bridge Replacement and HOV Project, Final Aquatic Assessment Report, Aquatic
Mitigation Sites.

WSDOT (Washington State Department of Transportation). 2011d. SR 520, I-5 to Medina:
Bridge Replacement and HOV Project, Lake Washington Ship Canal Water Quality
Improvement Opportunities: DRAFT Technical Review — June 2011.

WSDOT (Washington State Department of Transportation). 2011e. SR 520, I-5 to Medina:
Bridge Replacement and HOV Project, Interactions of SR 520 Floating Bridge with Lake
Washington Circulation and Limnology.

WSDOT (Washington State Department of Transportation). 2011f. Final EIS Ecosystems
Discipline Report Addendum and Errata. SR 520, I-5 to Medina: Bridge Replacement
and HOV Project. Seattle, Washington.

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



o1~ WwWN -

WSDOT (Washington State Department of Transportation). 2011g. SR 520, 1-5 to Medina:
Bridge Replacement and HOV Project, Maintenance Facility Building Groundwater
Technical Memorandum.

Wydoski, R.S. and R.L. Whitney. 2003. Inland fishes of Washington. University of
Washington Press. Seattle, Washington.

SR 520, I-5 to Medina: Bridge Replacement and HOV Project 251
Final Aquatic Mitigation Plan December 2011



2  This page intentionally left blank.

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



Appendix A

Compensatory Mitigation Site Photos







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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Appendix B
Grading Profiles







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

B-4
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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 (%) 314
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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Appendix C

Riparian Planting Palette







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 i
Sitka willow Salix sitchensis Live Stake i
Red-osier dogwood Cornus sericea Live Stake 1
Zone 2 - Riparian
Salmonberry* Rubus spectabilis #1 Container q
Red-osier dogwood* | Cornus sericea #1 Container q
Pacific ninebark* Physocarpus capitatus #1 Container q
Sitka willow* Salix sitchensis #1 Container 4
Nootka rose Rosa nutkana #1 Container 4
Vine maple Acer circinatum #1 Container q
Beaked hazelnut Corylus cornuta #1 Container q
Oceanspray Holodiscus discolor #1 Container q
Common snowberry | Symphoricarpos albus #1 Container q
Red alder* Alnus rubra #1 Container 10
Black cottonwood Populus balsamifera ssp. #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

Plant
Common Name Scientific Name Indicator Size a.n.d Spacing (in
Status Condition feet on
center)
Water’s Edge Planting
Live Stakes
Scouler’s willow Salix scouleriana FAC Live Stake i
Sitka willow Salix sitchensis FACW Live Stake i
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 q
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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Plant

. Indicator Size and Spacing (in

Common Name Scientific Name .
Status Condition feet on
center)
Nootka rose Rosa nutkana FAC #1 Container q
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

e [ e Scientific Name Indicator Size a.n.d Plant Spacing (in
Status Condition 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 POpUIL{S balsamifera FAC 4’, B&B 12
ssp. trichocarpa
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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L Indicator Size and Plant Spacing (in
Common Name Scientific Name .
Status Condition 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 . .

Symphoricarpos albus FACU #1 Container 4

snowberry

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

Magnuson Park Fish Distribution Data







Table D-1. Magnuson Park Fish Distribution Data®.

Water Coho Coho
Temperature | Depth | Chinook | Chinook | Sockeye | Sockeye Smolts Smolts

Date | Year Location Time Time (Deg C) (ft) Wild Fry | (Hatchery) Fry Presmolts Wild 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

% 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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Appendix E

Mitigation Value Calculations







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:

o Fall Chinook
e Sockeye

e Coho

e 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

Calculate Mtl.;llgr;li);hby Multiply by Apply to Apply adjusted
area of function mitigation Temporary or Permanent acreage to
mitigation d Uncte type score Permanent permanent
action modifier (0-1) pacts? impacts
score (0-1)
Temporary
Multiply adjusted
acreage by %
aquatic function Apply acre-years
per year from to temporary
project initiation to impacts
2030. Sum acre-
years.
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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

Seward 1

Seward 4

Taylor Creek

So. Lake WA Restoration
Cedar River/ Elliott Reach
Bear Creek

for returning adults. East Approach
0.6 — Moderate Aquatic sites that do not support salmon Seward 2
spawning, and where juvenile migration or Seward 3
rearing areas for juvenile salmonid species
. . Magnuson 1
occurs, but where fish density, or temporal
distribution of fish is lower compared to that of | Magnuson 2

other sites.

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.

E-6 SR 520, I-5 to Medina: Bridge Replacement and HOV Project
Final Aquatic Mitigation Plan
Appendix E



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 (3540 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. 20044a; 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.

Fish Mitigation Mitigation
Fish Function Mitigation Type Proportion Credit
Function Modified Type Modified Duration of Full (Acre-
Mitigation Action Acreage | Modifier Acreage Modifier Acreage (Years)® Function® Year)
0.39 0.80 0.31 1.0 0.31 1 0.8 0.25
Shoreline Enhancement + Hard Structure Removal 0.31 17 1.0 5.30
Seward 1 o _ 0.06 5 0.1 0.03
Riparian Restoration 0.40 0.80 0.32 0.2 0.06 5 05 0.16
0.06 8 1.0 0.51
Subtotal 6.26
Spawning Gravel Supplementation 0.06 0.80 0.05 1.0 0.05 1 038 0.04
Seward 2 0.05 17 1.0 0.82
Subtotal 0.85
0.18 0.60 0.11 1.0 0.11 1 08 0.09
Shoreline Enhancement 0.11 17 1.0 1.84
Seward 3 o ' 0.03 5 0.1 0.01
Riparian Restoration 0.23 0.60 0.14 0.2 0.03 5 05 0.07
0.03 8 1.0 0.22
Subtotal 2.23
Spawning Gravel Supplementation 1.36 0.80 1.09 1.0 1.09 1 08 0.87
Seward 4 1.09 17 1.0 18.50
Subtotal 19.37
0.13 0.60 0.08 1.0 0.08 1 08 0.06
Shoreline Enhancement + Hard Structure Removal 0.08 17 1.0 1.33
0.04 5 0.1 0.02
Magnuson 1 L :
Riparian Restoration 0.37 0.60 0.22 0.2 0.04 5 05 0.11
0.04 8 1.0 0.36
Subtotal 1.88
. 0.08 1 0.8 0.07
horeline Enh +H R | 14 . . 1.
Shoreline Enhancement ard Structure Remova 0 0.60 0.08 0 0,08 17 10 143
Stream Creation 0.04 0.60 0.02 1.0 0.02 L 038 0.02
M 9 0.02 17 1 0.41
agnuson 0.09 5 0.1 0.04
Riparian Restoration 0.73 0.6 0.438 0.2 0.09 5 0.5 0.22
0.09 8 1 0.70
Subtotal 2.89
0.15 0.8 0.12 1.0 0.12 1 0.8 0.10
Channel Restoration 0.12 17 1.0 2.04
Taylor Creek 0.08 0.8 0.06 0.4 0.03 1 08 0.02
Delta Re-sloping 0.03 17 1.0 0.44
0.74 0.8 0.59 0.4 0.24 5 0.1 0.12
Riparian + Floodplain Restoration 0.24 5 0.5 0.59
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Fish Mitigation Mitigation
Fish Function Mitigation Type Proportion Credit
Function Modified Type Modified Duration of Full (Acre-
Mitigation Action Acreage | Modifier Acreage Modifier Acreage (Years)® | Function” Year)
0.24 8 1.0 1.89
Subtotal 5.20
. 1.39 1 0.8 1.11
Shoreline Enhancement + Hard Structure Removal 1.74 0.8 1.39 1
1.39 17 1.0 23.66
South Lake 0.31 5 0.1 0.15
Washington Riparian Restoration 1.92 0.8 1.54 0.2 0.31 5 0.5 0.77
Shoreline
Restoration 0.31 8 1.0 2.46
(DNR Parcel) 0.05 5 0.1 0.02
Riparian Restoration- Shrubs 0.59 0.8 0.47 0.1 0.05 5 0.5 0.12
0.05 8 1.0 0.38
Subtotal 28.68
0.56
River Margin and Aquatic Off-channel Creation 0.7 0.8 0.56 1 1 038 0.45
Cedar River/ 0.56 17 1.0 9.52
edar River
Elliott Bridge 1.1 5 01 0.56
Riparian + Floodplain Restoration 3.47 0.8 2.78 0.4 1.1 5 0.5 2.78
11 8 1.0 8.88
Subtotal 22.18
Stream Enhancement 3.16 0.8 2.53 1 2.53 1 038 2.02
2.53 17 1.0 42.98
Bear Creek 2.02 5 0.1 1.01
Riparian Restoration 12.62 0.8 10.10 0.2 2.02 5 0.5 5.05
2.02 8 1.0 16.15
Subtotal 67.21
Spawning Gravel Supplementation + Shoreline 0.83 0.8 0.664 1 0.66 1 0.8 0.53
East Approach Enhancement + hard Structure Removal 0.66 17 1.0 11.29
Gravel 0.01 5 0.1 0.00
Supplementation | pinarian Restoration 0.05 0.8 0.040 0.2 0.01 5 0.5 0.02
0.01 8 1.0 0.06
Subtotal 11.91
Total Potential Permanent Mitigation 168.64

®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.

®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.

Fish
Fish Function Mitigation Mitigation
Function Modified Type Credit
Mitigation Action Acreage Modifier Acreage Modifier (acres)
Shoreline Enhancement + Hard Structure
Removal 0.39 0.8 0.3 1.00 0.31
Seward 1
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
Shoreline Enhancement 0.18 0.6 0.11 1.00 0.11
Seward 3 Riparian Restoration 0.23 0.6 0.14 0.20 0.03
Subtotal 0.14
Seward 4 Spawning Gravel Supplementation 1.36 0.8 11 1.00 1.09
Subtotal 1.09
Shoreline Enhancement + Hard Structure
Removal 0.13 0.6 0.08 1.00 0.08
Magnuson 1 Riparian Restoration 0.37 0.6 0.22 0.20 0.04
Subtotal 0.12
Shoreline Enhancement + Hard Structure
Removal 0.14 0.6 0.08 1.00 0.08
Magnuson 2 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
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
Taylor Creek —— : -
Riparian + Floodplain Restoration 0.74 0.8 0.59 0.40 0.24
Total 0.38
South Lake Shoreline Enhancement + Hard Structure
Washington Removal 1.74 0.8 1.39 1.00 1.39
Shoreline Riparian Restoration 1.92 0.8 1.54 0.20 0.31
Restoration (DNR | Riparian Restoration- Shrubs 0.59 0.8 0.47 0.10 0.05
Parcel) Remove 3 Dolphins (7 creosote piles per dolphin) 0 0.8 0.00 1.0 0.00
Total 1.75
Cedar River/ River Margin and Aquatic Off-channel Creation 0.7 0.8 0.56 1.0 0.56
Elliott Bridge Riparian + Floodplain Restoration 3.47 0.8 2.78 0.40 1.11
Subtotal 1.67
Stream Enhancement 3.16 0.8 2.53 1.00 25
Bear Creek —— ;
Riparian Restoration 12.62 0.8 10.10 0.20 2.0
Subtotal 4.55
Spawning Gravel Supplementation 0.75 0.8 0.60 1 0.60
(E;;las“t/?lpproach SEoreIine Enhancem[()—:glt + Hard Structure
. Removal 0.08 0.8 0.06 0.2 0.01
Supplementation
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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SR 520 Bridge Replacement and HOV Program

1-5 to Medina: Bridge Replacement and HOV Project

Document Name:

SR 520 Bridge Replacement and HOV Project JARPA
Comments

Document Lead:

Comment Source:

Final Wetland Mitigation Report (FWMP) & Final Aquatic
Mitigation Plan
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Q
.
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o

Document
Reference

(if applicable)

Comment

Response

Erratta
Replacement
Sheet(s)

Corps Fig. 2 Thank you for adding the project delivery schedule by design phase. This partially |The impacts by project delivery schedule detailed in Figure 2 will be incorporated |FAMP - 220
fulfills comment #4 in the previous comment letter dated September 13, 2011. into Table 1 of the Final Wetland Mitigation Report with clarifying language added
Please add what the wetland and aquatic impacts will be per design phase. 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.
4 Corps FWMR - 74 Table 10 The wetland mitigation site construction schedule does not match the construction |The table will be revised for consistency with the FAMP. FAMP - 219
schedule presented in the final aquatic mitigation report for the Elliot Bridge Reach
site (page 219, Table 6-15). Please revise
16 Corps FAMP-16 23-24 This is the first mention of temporary drilled shafts/columns. Will the columns be The temporary drilled shafts, which are described on page 2-73 of JARPA FAMP - ES-4
steel piles of cast-in-place concrete? If the temporary shafts/columns are cast-in- | Attachment E, will be cast-in-place concrete. The permit drawings and impact FAMP - 16
place concrete, this would be regulated by the Corps and the impacts and permit numbers will be updated to reflect the extent of the temporary benthic fill. Please [FAMP - 90
drawings would need to be updated. This description of how the work bridges note that this construction activity is not associated with the work bridges, and FAMP - 95; Table 4-2
would be constructed is inconsistent with Section 2.3.5 Work Bridges presented in |would be done consistently with the description of drilled shaft construction found |FAMP - 96/97; Table 4-3
the JARPA Attachment E Project Description SR 520, I-5 to Medina: Bridge in Section 2.3.8 of JARPA Attachment E. The short-term temporary shade FAMP - 98
Replacement and HOV Project dated December 2011. associated with the deck widening will also be disclosed and accounted for in the |FAMP - 225; Table 6-19
impacts. Impact numbers and discussion updated accordingly through report.
17 Corps FAMP - 27 2nd par. The text states that Pier #1 will be constructed within a cofferdam. No temporary  |Pier 1 will be constructed in a cofferdam which will result in impacts to the benthic |FAMP - 95; Table 4-2
impacts are shown on the permit drawings or specifically called out in the text. habitat. The permit drawings and the text will be updated to detail the extent of FAMP - 96/97; Table 4-3
Please confirm there will be no temporary impacts beyond the permanent impact benthic fill. Because this represents a discrepancy with how impacts are
footprint for Pier #1 construction. 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.
19 Corps FAMP - 236 Last par. The Elliott Bridge Reach site also will have wetland vegetation performance The performance standards of the Elliot Bridge Reach site will incorporate by FAMP - 236-237
standards that will apply. Please add that to the 3rd sentence. reference the wetland performance standards outlined in the FWMP for the site
(Section 6.1.3).
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SCOULERS WILLOW Salix scouleriana LIVESTAKES 30.cC. MID-OCT TO MID-MAR
SHRUBS
RED-TWIG DOGWOOD Cornus sericea LIVESTAKES 3'0.C. SEE WILLOWS
BLACK TWINBERRY Lonicera involucrata 1 GALLON 5'0.C.
PACIFIC NINEBARK Physocarpos capitatus 1 GALLON 5 0.C. PLlA()’t'sz'gstF?;;ESO F
DOUGLAS SPIREA Spiraea douglasii 1 GALLON 5'0.C.
TREES
OREGON ASH Fraximus latifolia 2 GALLON 12'O.C.
BLACK COTTONWOOD Populus balsamifera spp. POLES 8'0.C. SEE WILLOWS
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 0.C. USE BIOPAKS
SNOWBERRY Albus symphoricarpos 2 GALLON 5'0.C. USE BIOPAKS
SALAL Gautheria shallon 3 EACH, 1 GALLON 5'0.C. USE BIOPAKS
OCEANSPRAY Holodiscus discolor 2 GALLON 5 0.C. USE BIOPAKS
INDIAN PLUM Oemleria cerasiformis 2 GALLON 5'0.C. USE BIOPAKS
WESTERN SWORDFERN Polystichum munitum 3 EACH, 1 GALLON 5 0.C. USE BIOPAKS
RED-FLOWERING CURRANT Ribes sanguineum 2 GALLON 5'0.C. USE BIOPAKS
NOOTKA ROSE Rosa nutkana 2 GALLON 5 0.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
LOW NATIVE SHRUB COMMUNITY
SNOWBERRY Albus symphoricarpos 2 GALLON 5'0.C. USE BIOPAKS
THIMBLEBERRY Rubus parviflorus 3 EACH, 1 GALLON 5'0.C. USE BIOPAKS
TALL OREGON GRAPE Mahonia aquifolium 3 EACH, 1 GALLON 5'0.C. USE BIOPAKS
KINNICKINNICK Artcostayphylos uva-ursi 3 EACH, 1 GALLON 5'0.C. USE BIOPAKS

LEGEND:

INNER HARBOR LINE /
PROPERTY BOUNDARY

— — — PROJECT LIMITS

77777 WINGTIP EASEMENT
EXISTING MAJOR CONTOUR
EXISTING MINOR CONTOUR
PROPOSED CONTOUR
EXISTING OHWM (18.7)
EXISTING OLWM (16.7)

i —  PROPOSED OHWM

——————— PROPOSED OLWM

{ ) EXISTING TREE

EXISTING NATIVE SHRUBS

MIXED DECIDUOUS / CONIFER
RIPARIAN COMMUNITY

FROM SOUTH

NATIVE SHRUB COMMUNITY

CLEARANCE REQUIREMENTS)

PLANT SCHEDULE)

PROPOSED DECIDUOUS TREE (SEE
PLANT SCHEDULE)

SHORELINE LWD

ENGINEERED LOG JAM

—F+ EXISTING FLUME WALL TO REMAIN

mmmm=  HERBIVORY ENCLOSURE

0 50 100

———
—' )

SCALE IN FEET

NOTES:

1. HORIZONTAL DATUM: WASHINGTON STATE
PLANE NORTH ZONE, NAD 83 FEET.

2. VERTICAL DATUM: NAVD88

3. SURVEY PROVIDED BY DHA SURVEYORS,
OCTOBER 2010.

4. BATHYMETRY PROVIDED BY BUSH ROED &
HITCHINGS, 2001.
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DATE

APP'D

DESCRIPTION

Consulting Engineers

DESIGNED BY: SMALL / SPOONER

DRAWN BY: SPOONER

CHECKED BY: SMALL / HUMMEL

SOUTH LAKE WASHINGTON
SHORELINE RESTORATION

APPROVED BY: HUMMEL

SCALE: AS SHOWN
DATE: NOVEMBER 2011

PLANTING PLAN

WETLAND RESTORATION PLANTING

CONIFER WINDROW TO BLOCK LIGHT

(PROPOSED SPECIES MEET WINGTIP

PROPOSED CONIFEROUS TREE (SEE

ONE INCH

AT FULL SIZE, IF NOT ONE
INCH SCALE ACCORDINGLY

L-1
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Attachment B

Bear Creek Rehabilitation PS&E Design Plan,
90% Design Submittal







dlo

8:24:42 AM
P:\"\RMDX00000043\0400CAD\EC\DGN\Sheet\ECCV001RMDX00000043.dgn

3/25/2010

CITY OF REDMOND

BEAR CREEK REHABILITATION
PS&E DESIGN PLAN

PROJECT NO. 100407 / 96-SD-22
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APPROVED FOR CONSTRUCTION:

INDEX OF DRAWINGS :"‘
SHEET PLAN
No REFERENCE TITLE
No
1 cv1 COVER, VICINITY MAP & INDEX
2 GN1 GENERAL NOTES & DETAILS m
3 KM1 KEY MAP :
49 AL1-AL6 ALIGNMENT & PROJECT CONTROL PLAN
10-15 EC1-EC6 T.E.S.C. & DEMOLITION PLAN
16 EC7 T.E.S.C. NOTES
17 EC8 T.E.S.C. DETAILS
18 EC9 TREE REMOVAL TABLE
19-24 GR1-GR6 GRADING & HABITAT PLAN
25-28 GR7-GR10 TYPICAL SECTIONS \Q
29-31 GR11-GR13 GRADING DETAILS Q
32-36 GR14-GR18 HABITAT DETAILS
37-40 SP1-SP4 STREAM CHANNEL PROFILE Q
41 TP1 TRAIL PROFILE
4243 SDP1-SDP2 STORM DRAINAGE PROFILE m
44-49 PL1-PL6 PLANTING PLAN
50 PL7 PLANTING SCHEDULE
51 PL8 PLANTING NOTES & DETAILS
52-57 IR1-IR6 IRRIGATION PLAN
58 IR7 IRRIGATION DETAILS
59-62 ST1-ST4 STAGING PLANS

RONALD D. GRANT, PE.
CITY ENGINEER

DATE

MARCH 2010

DAVID EVANS
BE& Ano ASSOCIATES inc.

415 — 118th Avenue SE CV1
™ n Bellevue Washington 98005-3518 o
Phone: 425.519.6500 -
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LEGEND

SYMBOLS

SURFACE FEATURES DRAINAGE
SYMBOL DESCRIPTION SYMBOL DESCRIPTION
LINETYPES xst - peoe, xst, - pRoe,
o MAIL BOX
SURFACE FEATURES: b RAP ° SAN. SEWER CLEAN OUT
EXISTING FEATURE LINETYPES DESCRIPTION JESIGN FEATURE LINETYPES DESCRIPTION @ O SAN. SEWER MANHOLE
cooa ROCK FACING 0 STORM DRAIN CATCH BASIN
BUILDING FOOTPRINT mmmmmmmmm====  [MT OF WORK BOUNDARY SHRUB
o> — STORM DRAIN CULVERT
ORDINARY HIGH WATER =V V"V HIGH VISIBILITY FENCE b b GENERAL SIGN
- - ——>=> WATER COURSE FLOWLINE 5% ¥—  SILT FENCE % TREE (Conifer) o STORM DRAIN MANHOLE
onitel
OV SRV SRRV SRRV S TEMPORARY CHAIN LINK
M N —X— —X— - FENCE Ko =X =X =X TEMPORARY CHAIN LIt (i} TREE (Deciduous) ©)  STORM DRAIN INLET PROTECTION
T Y R GUARDRAL  mememememema—eee = PROPOSED STREAM CENTERLINE . YARD LIGHT .
WA
WETLAND PERIMETER o o CUT LINE NG WETLAND SYMBOL DESCRIPTION
_— CONTOUR (INTERVAL)
RAILROAD % SIGNIFICANT TREE TO BE REMOVED » WATER METER
0= —b——0——0——0—  STORM DRAIN LINE CONTOUR (INDEX) ° WATER MANHOLE
RETAINING WALL EDGE PAVEMENT TRAEFIC SIGNS Q FIRE HYDRANT
,,,,,,,,,,,,,,,,,, CURB/PAVEMENT /SIDEWALK ——=========== CLEARING LIMIT T
——————————————————————————————————— TRAIL EDGE . —>— ... —>— . DITCH WITH DIRECTION OF FLOW b SINGLE POST
7777777777777 CHANNELIZATION ; DOUBLE POST
CONTOUR (INTERVAL) o— TRAFFIC SIGNAL POLE
CONTOUR (INDEX) e TRAFFIC SIGNAL POLE
————————————— WSDOT / CITY RIGHT OF WAY < IRAEEIC SIGNAL
WETLAND BOUNDARY \
------------- PROPERTY LINE
------------------------ CONSTRUCTION EASEMENT LINE
THE EXISTING TOPOGRAPHIC AND PHYSICAL FEATURES SHOWN ON THESE PLANS ARE BASED ON
GIS MAPPING FROM THE CITY OF REDMOND, ELECTRONIC FIELD SURVEY DONE BY DEA,
BASE MAPPING FROM WSDOT AND CITY OF REDMOND. THIS WAS THE INFORMATION AVAILABLE
AT THE TIME OF PLAN PREPARATION. ACTUAL CONDITIONS MAY BE DIFFERENT,THE CONTRACTOR
MAY ENCOUNTER VARIATIONS BETWEEN ACTUAL CONDITIONS AND THOSE SHOWN.
THESE VARIATIONS WILL NOT BE THE BASIS FOR A CLAIM OR EXTRA COMPENSATION. GENERAL NOTES
THE LOCATIONS OF EXISTING UNDERGROUND UTILITIES ARE SHOWN IN AN APPROXIMATE WAY
ONLY AND HAVE NOT BEEN INDEPENDENTLY VERIFIED BY THE OWNER OR DEA. THE CONTRACTOR 1. ALL WORK AND MATERIALS SHALL CONFORM TO CITY OF REDMOND STANDARD
SHALL DETERMINE THE EXACT LOCATION OF ALL EXISTING UTILITIES BEFORE COMMENCING WORK, SPECIFICATIONS AND DETAILS, 3/1/2010.
AND AGREES TO BE FULLY RESPONSIBLE FOR ANY AND ALL KINDS OF DAMAGES WHICH MIGHT BE
OCCASIONED BY THE CONTRACTOR'S FAILURE TO EXACTLY LOCATE AND PRESERVE ANY AND 2. A PRE-CONSTRUCTION MEETING WITH THE CONSTRUCTION DIVISION SHALL BE
ALL UNDERGROUND UTILITIES. COMPLETED AND ALL PERMITS ISSUED PRIOR TO CONSTRUCTION.
3. LOCATIONS SHOWN OF EXISTING UTILITIES ARE APPROXIMATE. IT SHALL BE THE
RESPONSIBILITY OF THE CONTRACTOR TO VERIFY THE CORRECT LOCATIONS TO AVIOD DAMAGE
OR DISTURBANCE. THE DESIGN ENGINEER SHALL REDESIGN THE PROJECT AS NECESSARY TO
A B B R E\/ | AT' O N S ACCOMMODATE OR ADJUST ANY CONFLICTING UTILITIES. Q
4. ALL SURVEYING OF CLEARING LIMITS AND CONSTRUCTION STAKING SHALL BE DONE B
LICENSED CIVIL ENGINEER OR LICENSED LAND SURVEYOR.
NTS NOT TO SCALE RT RIGHT
ACP ASPHALT CONCRETE PAVEMENT DIA DIAMETER NW NORTHWEST SSD glngE oR 5. ALL GROUND COVER SHALL REMAIN UNDISTURBED OUTSIDE OF CLEARING LIMITS.
ASPH ASPHALT DIP DUCTILE IRON PIPE oc ON CENTER M DRAIN
prot ASPUALT TREATED BASE ovd DRIVE e, POINT OF CURVE SE SOUTHEAST 6. THE TEMPORARY EROSION/SEDIMENTATION CONTROLS (TESC) SHALL BE INSTALLED,
INSPECTED BY THE CITY INSPECTOR, AND OPERATING BEFORE ANY GRADING OR EXTENS
AVE AVENUE DW DRIVEWAY PCSSP PLAIN CONCRETE STORM SEWER PIPE  SS SANITARY SEWER LAND CLEARING. THESE CONTROLS SHALL BE SATISFACTORILY MAINTAINED DURING C TION.
BC BEAR CREEK E EAST P.I. POINT OF INTERSECTION ST STREET ADDITIONAL EROSION/SEDIMENTATION CONTROL MEASURES MAY BE REQUIRED BY THE
CB CATCH BASIN ECC EXTRUDED CONCRETE CURB PgB PROPERTY LINE g_Trg §$ATI[C))NRD INSPECTOR.
CcC CONCRETE CURB EOP EDGE OF PAVEMENT POINT OF BEGINNING ANDA
7. KEEP OFF-SITE STREETS CLEAN AT ALL TIMES. FLUSHING STREETS SHALL NOT BE ALLOWED.
CFS CUBIC FEET PER SECOND FC FACE OF CURB POE POINT OF ENDING S/W SIDEWALK ALL STREETS IMPACTED BY THE CONTRACTOR'S ACTIVITIES OR MATERIAL FROM THE SITE
CLR CLEARANCE FL FLOWLINE PP POWER POLE SW SOUTHWEST SHALL BE SWEPT.
coR oy or REDMOND GRVL GRAVEL ERF POINT OF REVERSE CURVE T e e ST 8. TREES TO REMAIN SHALL BE MARKED WITH FLAGGING AND FENCED 5 FEET OUTSIDE OF
CONC CONCRETE GV GAS VALVE NN POINT OF TANGENT TPED TELEPHONE PEDESTAL .
CONST CONSTRUCTION LT LEFT PVC POLYVINYL CHLORIDE TS TRAFFIC SIGNAL THE DRIP LINE WHEN ADJACENT TO AREAS TO BE CLEARED.
CcPP CORRUGATED PLASTIC PIPE LF LINEAR FEET RAD RADIUS up UTILITY POLE 9. TRUCK AND VEHICULAR WHEEL WASHES SHALL BE REQUIRED IF DEEMED NECESSARY BY
CPEP CORRUGATED POLYETHYLENE PIPE MH MAN HOLE RCP REINFORCED CONCRETE PIPE VLT VAULT THE CITY,
CSBC CRUSHED SURFACING BASE COURSE N NORTH RDWY ROADWAY '\ WATER VALVE
CSTC CRUSHED SURFACING TOP COURSE NE NORTHEAST R/W RIGHT—OF —WAY w WEST
D DEEP NOM NOMINAL RPM RAISED PAVEMENT MARKING
Mo | smmE FED. AD PROJ. NO. | SEET [ TOTAL DAVID EVANS
Supervisor J. GAGE 3/2010
Designed By A SCHMIDTMAN 3/2010 WASH BPNN&I Ano ASSOCIATES inc. BEAR CREEK REHABILITATION GN1
Chedked By J. ST. JOHN 32010 415 — 118th Avenue SE . PROJECT
Detaied By D OLSEN 32010 10B NUMBER ™ n Bellevue Washington 98005-3518 CityofRedmond et
Phone: 425.519.6500 Wia @ R LW S T 9 N oF
: GENERAL NOTES & DETAILS
REVISION BY | APPD SHEETS
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o | s FED. AD PROJ. NO. | SEET [ TOTAL
Supervisor J. GAGE 3/2010
Designed B A. SCHMIDTMAN 3/2010
g y WASH
Checked By J. ST. JOHN 3/2010
Detsiled By D. OLSEN 3/2010 JOB NUMBER
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20°

40' BANKFULL
WIDTH (TYP)

N 2426420.253

E 1321729.886

L CHANNEL
BOTTOM (TYP)

WSDOT R/W S

CURVE DATA
P.l. STATION DELTA RADIUS | TANGENT | LENGTH s
BC 12+46.52 53°14'164" 170.00 85.20 167.96 -
BC 15+97.69 99°40°25.6" 130.00 154.03 226.15

‘ DATUM l
HORIZONTAL: (NAD) 83 (91) WA
VERTICAL: (NAVD) 88

LEGEND

%

BORING

‘ B e dedcmccemsseese—ss———a-

PROJECT LIMIT

EXISTING WALL —/

60

o
g..

SCALE IN FEET

90% SUBMITTAL

BEAR CREEK REHABILITATION
PROJECT

AL

-_—

Mo | smmE FED. AD PROJ. NO. | SEET [ TOTAL
. - e DAVID EVANS
Supervisor J. GAGE 3/2010
Designed By A SCHMIDTMAN 312010 WASH BPNN&I Ano ASSOCIATES inc.
Checked By J. ST. JOHN 32010 415 — 118th Avenue SF
Detaied By D. OLSEN 32010 10B NUMBER ™ n Bellevue Washington 98005—3518 CityofRedmond

W A § H I N G T O N

Phone: 425.519.6500

REVISION BY | APPD
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AL - i f
7 - CURVE DATA
e . P.l. STATION DELTA RADIUS | TANGENT | LENGTH s
: 7 N da TRAIL 506+62.16 43°2058.3" 48000° | 19077 | 36316 0.02
> e ERP BC 18+26.94 88°00'56.8" 11500 | 111.08° | 17665 -
, - I'¢ BC 19455.17 47°4451.07 12500 | 6537 | 10a4€
7 S~ - BC 20489.59 70°25'%54.2" 93.00 | eses | 11432
R T~—___ b - BC 22+31.85 90°5812.9" 9200 | 9357 | 14807
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PROJECT LIMIT m
0 30 6
SCALE IN FEET
e STATE FED. AD PROJ. NO. | SEET [ TOTAL
Supervisor J. GAGE 3/2010 DAV I D EVA N S
Designed By A SCHMIDTMAN 3/2010 WASH BPNN&I Ano ASSOCIATES inc. BEAR CREEK REHABILITATION AL2
Checked By J. ST JOHN 32010 415 — 118th Avenue SE ) PROJECT
Detailed By D. OLSEN 2010 JOB NUMBER ™ n Bellevue Woshington 98005—3518 CityofRedmond e
Phone: 425.519.6500 Wl & b = Y oF
ALIGNMENT & PROJECT CONTROL PLAN
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- Y T —— ! A1 CURVE DATA
P \ T - - I PN i gao P.L STATION DELTA RADIUS | TANGENT | LENGTH
Lo “ ! —_——— i T TRAIL 511+61.70 00°24126" 800.00 | 281 5.63
- : | : N TRAIL 516+95.24 09°1511.9" 30000 | 2427 4845
P } } ! [ L BC 24+05.77 95°39'14.8" 110.00° | 12142 183.64
I Lo—e—- - , i [ BC 2640113 54°0241.1" 65.00 | 3345 61.31"
| ! | i L. . o | ponln [ BC 26+22.68 42°59'18.2" 65.00° 25.59' 48.7¢'
I ‘ ' [ [T DT INL BC 27+39.95' 71°4739.4" 13000 | 9409 | 16289°
| 3\ T - 7 ,‘ L BC 28+47.35 126" 10000 | 38.50° 73.67
e ____ e e . \ BC 29+86.42 54°56'58.0" 20000 | 10400 | 191.80°
______ S e et P \ BACKWATER B 21319 50000 | 19.88° 37.84
N ik = S S 20476.18
"""" S T PEPER BACKWATER C 31°21328" 50000 | 14.04 27.37
e femiiiieentTT "~ 3142425
RS 5 e~ AT e .
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. PROJECT LT ' BEAR CREEK PARKWAY e S ~J
o - I e i i T P m—— '1---7-7--------------y----------------------_-_-_--_-_-_-;__
— - - HORIZONTAL: (NAD) 83 (91) WA
VERTICAL: (NAVD) 88 <
o - e S < I |
-
< h
S "
< | L C; BORING \
i I
I 7 3 7]
= i 3
@ R 58 " | @
T} L] 2 58 k4 Z
%) 5 Do00-- % =S
X
w S .
=z ] O
- [
5 s
e
<
=
WSDOT R/W . Q
PROJECT LIMIT BT — m
0 % 6
SCALE IN FEET
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Supervisor J. GAGE 3/2010
Designed By A SCHMIDTMAN 3/2010 WASH BPNN&I Ano ASSOCIATES inc. BEAR CREEK REHABILITATION
Checked By J. ST JOHN 32010 415 — 118th Avenue SE . PROJECT
Detailed By D. OLSEN 312010 JOB NUMBER ™ n Bellevue Washington 98005-3518 C|ty0fR9dmond
Phone: 425.519.6500 Wea @ W LN e Ta
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S o} CURVE DATA
| . ‘ “‘ P.l. STATION DELTA RADIUS | TANGENT | LENGTH S
i L | TRAIL 518+04.82 09°16'69.0" 30000 | 24.35° 48.60° 0.02
"‘ | | w“ TRAIL 521+21.19 01°08'36.9" 800.00" 7.98' 15.96" 0.02
u | | “ TRAIL 522+72.59 14°10'40.0" 100.00" 12.44" 24.75' 0.02
f‘ | | ‘f TRAIL 523+23.65 42°21'42.9" 100.00 38.75" 73.94 0.02
“\ | \ | TRAIL 523+78.54 22°18'07.8" 100.00 19.71" 38.23" 0.02
i b i BC 31+85.17 84°33'48.6" 10000 | 9093 147.59° -
“ ‘ “ : BC 33+00.66 89°09'30.4" 80.00" 78.83' 124.48'
‘: ) | wf BC 34+10.09 43°36'44.8" 150.00" 60.01" 114.77
I ‘ ”\ | H BC 36+05.93" 30°54'39.7" 250.00" 69.12" 134.87

__________________ }: N 0 :\ BC 37+81.03 69°5720.1" 150.00" 104.94" 183.14'

____________________________________________________ ) | | . R BACKWATER D 78°19'42.0" 20.00" 16.29" 27.34'
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BEAR CREEK
[oamm==m""" WSDOT RW s
PROJECT LIMIT Sea -
0 % 60
SCALE IN FEET
EXISTING WALL—/1
o | s FED. AID PROJ. NO. | SHEET [ TOAL
. - e DAVID EVANS
Supervisor J. GAGE 3/2010
Designed By A SCHMIDTMAN 3/2010 WASH BPNN&I Ano ASSOCIATES inc. BEAR CREEK REHABILITATION AL4
Chedked By J. ST. JOHN 32010 415 — 118th Avenue SE . PROJECT
Dotaled By D OLSEN 32010 408 NUBER ™ n Bellevue Washington 98005-3518 CityofRedmond e
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MATCH LINE SEE SHEET AL4

TRAIL 527+47.72 =

N 246389.209

E 1324729.415

WSDOT R/W PROJECT LIMIT

EXISTING TRA

BEAR CREEK 43+42.34

EEEE

A
Az
Az
Al

EEEE

EEEE

FEEEEEEE
EE

EEEE
mdeb bbbl
EEEEEEE

N 246289.264
E 1324869.007
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EXISTING WALL—/

CURVE DATA

P.I. STATION DELTA RADIUS | TANGENT | LENGTH S
TRAIL 524+63.89 15°04'10.6" 500.00° 66.14' 131.61" 0.02
TRAIL 526+06.56 75°23'44.4" 100.00' 77.28' 131.59' 0.02
TRAIL 527+07.24 49°46'09.3" 100.00" 46.39" 86.86" 0.02

BC 39+65.89 59°41'28.0" 150.00" 86.06' 166.27' -

BC 42+05.30 49°46'50.5" 200.00 92.79 173.76'

|

‘ DATUM i
HORIZONTAL: (NAD) 83 (91) WA
VERTICAL: (NAVD) 88

C; BORING I
f | ,
t t i

30 60

SCALE IN FEET

o | s FED. AD PROJ. NO. | SEET [ TOTAL
Supervisor J. GAGE 3/2010
Designed B A. SCHMIDTMAN 3/2010
g y WASH
Checked By J. ST. JOHN 3/2010
Detsiled By D. OLSEN 3/2010 JOB NUMBER

REVISION BY | APPD
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EROCSION CONTROL NOTES

THE IMPLEMENTATION OF THESE ESC PLANS AND THE CONSTRUCTION, AND MAINTENANCE OF
THESE ESC FACILITIES IS THE RESPONSIBILITY OF THE CONTRACTOR UNTIL ALL CONSTRUCTION IS
APPROVED.

THE WORKLIMIT BOUNDARY SHOWN ON THE GRADING PLAN SHALL BE CLEARLY FLAGGED OR
FENCED IN THE FIELD PRIOR TO CONSTRUCTION. DURING THE CONSTRUCTION PERIOD, NO
DISTURBANCE BEYOND THE WORKLIMIT BOUNDARY SHALL BE PERMITTED. THE WORKLIMIT
BOUNDARY SHALL BE MAINTAINED BY THE CONTRACTOR FOR THE DURATION OF CONSTRUCTION.

THE ESC FACILITIES SHOWN ON THIS PLAN MUST BE CONSTRUCTED PRIOR TO OR IN CONJUNCTION
WITH ALL CLEARING AND GRADING SO AS TO ENSURE THAT THE TRANSPORT OF SEDIMENT TO
SURFACE WATERS, DRAINAGE SYSTEMS, AND ADJACENT PROPERTIES IS MINIMIZED.

THE ESC FACILITIES SHOWN ON THIS PLAN ARE THE MINIMUM REQUIREMENTS FOR ANTICIPATED
SITE CONDITIONS. DURING THE CONSTRUCTION PERIOD, THESE ESC FACILITIES SHALL BE UPGRADED
(E.G. ADDITIONAL SUMP PUMPS, RELOCATION OF DITCHES AND SILT FENCES, ETC.) AS NEEDED FOR
UNEXPECTED STORM EVENTS AND MODIFIED TO ACCOUNT FOR CHANGING SITE CONDITIONS.

THE ESC FACILITIES SHALL BE INSPECTED DAILY BY THE CERTIFIED EROSION AND SEDIMENT
CONTROL LEAD (CESCL) OR DESIGNEE AND MAINTAINED AS NECESSARY TO ENSURE CONTINUED
PROPER FUNCTIONING. WRITTEN RECORDS SHALL BE KEPT OF WEEKLY REVIEWS OF THE ESC
FACILITIES DURING CONSTRUCTION. REVIEWS AND MONITORING SHALL BE CONDUCTED IN
ACCORDANCE WITH 2005 WASHINGTON STATE DEPARTMENT OF ECOLOGY%, S STORMWATER
MANAGEMENT MANUAL FOR WESTERN WASHINGTON.

PROJECT GRADING SHALL BE DIVIDED INTO FOUR SEGMENTS HAVING EQUAL AREAS THAT SHALL
BE APPROVED BY THE ENGINEER. EACH SEGMENT SHALL BE GRADED THEN SHALL RECEIVE FINAL
HYDROSEED MIXTURE AND MULCH AS SHOWN ON T.E.S.C. AND DEMOLITION PLANS WITHIN
TWENTY-FOUR (24) HOURS OF COMPLETION OF GRADING. EACH SEGMENT SHALL BE GRADED,
HYDROSEEDED, AND MULCHED IN SUCCESSION. IRRIGATION OF HYDROSEEDED AREAS SHALL BE
PROVIDED IF WEATHER CONDITIONS WARRANT OR AS APPROVED BY ENGINEER.

ANY AREA NEEDING ESC MEASURES THAT DO NOT REQUIRE IMMEDIATE ATTENTION, SHALL BE
ADDRESSED WITHIN FIFTEEN (15) DAYS.

THE ESC FACILITIES ON INACTIVE SITES SHALL BE INSPECTED AND MAINTAINED A MINIMUM OF
ONCE A MONTH QR WITHIN TWENTY FOUR (24) HOURS FOLLOWING A STORM EVENT.

AT NO TIME SHALL MORE THAN ONE () FOOT OF SEDIMENT BE ALLOWED TO ACCUMULATE WITHIN
A CATCH BASIN. ALL CATCH BASINS AND CONVEYANCE LINES SHALL BE CLEANED AFTER
CONSTRUCTION GRADING. THE CLEANING OPERATION SHALL NOT FLUSH SEDIMENT-LADEN WATER
INTO THE DOWNSTREAM SYSTEM.

STABILIZED CONSTRUCTION ENTRANCES AND ROADS SHALL BE INSTALLED AT THE BEGINNING OF
CONSTRUCTION AND MAINTAINED FOR THE DURATION OF THE PROJECT. ADDITIONAL MEASURES
MAY BE REQUIRED TO INSURE THAT ALL PAVED AREAS ARE KEPT CLEAN FOR THE DURATION OF
THE PROJECT.

WHERE MULCH FOR TEMPORARY EROSION CONTROL IS REQUIRED, IT SHALL BE APPLIED AT A
MINIMUM  THICKNESS OF 2 TO 3 INCHES.

EROSION CONTROL MATTING SHALL BE INSTALLED ON ALL AREAS THAT ARE STEEPER THAN 5:l
SLOPE PRIOR TO HYDROSEEDING.

TRACK WALK ALL CUT AND FILL SLOPES AT COMPLETION OF EACH DAY OF GRADING.

THESE MEASURES ARE MINIMUM REQUIREMENTS, IF THEY ARE NOT EFFECTIVE, OTHER MEASURES
WILL BE REQUIRED. INDICATORS OF THE NEED FOR ADDITIONAL CONTROLS INCLUDE BUT ARE
NOT LIMITED TO: FAILURE OF PROJECT RUNOFF TO MEET WATER QUALITY REQUIREMENTS,
SLOPE FAILURES, DOWNSTREAM SEDIMENT DEPOSITS, SITE EROSION OR LACK OF EROSION
CONTROL FACILITY MAINTENANCE.

DEWATERING DEVICES SHALL DISCHARGE INTQO LOCATIONS SHOWN ON PLANS.

CONTRACTOR SHALL SWEEP THE ENTIRE ROADWAY WITHIN THE ENTIRE PROJECT LIMITS WITH A
STREET SWEEPER ON A DAILY BASIS DURING CONSTRUCTION AND MORE OFTEN AS DIRECTED BY
THE ENGINEER.

STREAM ISOLATION CURTAINS SHALL

CONSTRUCTION SEQUENCE

l. CONDUCT THE PRECONSTRUCTION MEETING.

2. FLAG OR FENCE CONSTRUCTION LIMITS.

3. POST SIGN WITH NAME AND PHONE NUMBER OF ESC (EROSION/SEDIMENTATION CONTRQL)
SUPERVISOR.

4. INSTALL CATCH BASIN PROTECTION.

5. GRADE AND INSTALL CONSTRUCTION ENTRANCE.

6. GRADE BERM FOR SILT FENCE.

7. INSTALL PERIMETER PROTECTION (SILT FENCE, ETC.).
8. GRADE AND STABILIZE CONSTRUCTION ROADS.

9, MAINTAIN EROSION CONTROL MEASURES IN ACCORDANCE WITH CITY OF REDMOND STANDARDS AND
MANUFACTURER’S RECOMMENDATIONS.

|0, RELOCATE SURFACE WATER CONTROLS AND EROSION CONTROL MEASURES OR INSTALL NEW
MEASURES SO THAT AS SITE CONDITIONS CHANGE, THE EROSION AND SEDIMENT CONTROL IS
ALWAYS IN ACCORDANCE WITH THE CITY OF REDMOND EROSION AND SEDIMENT CONTROL
STANDARDS.

II. COVER ALL AREAS THAT WILL BE UNWORKED FOR MORE THAN SEVEN DAYS DURING THE DRY
SEASON OR TWQ DAYS DURING THE WET SEASON WITH MECHANICALLY BONDED FIBER MATRIX
MULCH.

2. STABILIZE ALL AREAS THAT REACH FINAL GRADE WITHIN TWENTY FOUR (24) HOURS.

I13. SEED AREAS SHOWN ON PLAN AFTER GRADING IS COMPLETE.

14. UPON COMPLETION OF THE PROJECT, ALL DISTURBED AREAS MUST BE STABILIZED AND BMP’S
REMOVED IF APPROPRIATE.

UPLAND HYDROSEED MIX

KIND/VARIETY % BY WEIGHT MIN. % GERM
BARCLAY PERENNIAL RYEGRASS 70% 90%
RED CREEPING FESCUE 20% 90%
HARD FESCUE 10% 90%

APPLICATION RATE: 120 LBS/ACRE
CANFOR WOOD CELLULOSE ECO—FIBER MULCH: 1,800 LBS/ACRE
NUTRICULTURE SEED STARTER FERTILIZER (16—45-7):— 60 LBS/ACRE
CANFOR ECO-TAC GUAR TACKIFIER: 80 LBS/ACRE
STAY MOIST MOISTURE RETENTION AGENT 60 LBS/ACRE

WETLAND HYDROSEED MIX

KIND/VARIETY % BY WEIGHT MIN. % GERM
RICE CUTGRASS 45% 90%
WESTERN MANA GRASS 40% 90%
CANADA REED 10% 90%
SPIKE BENTGRASS 3% 90%
WOOL—-GRASS 2% 90%

APPLICATION RATE:
CANFOR WOOD CELLULOSE ECO-FIBER MULCH:
FERTILIZER:
CANFOR ECO-TAC GUAR TACKIFIER:

50 LBS/ACRE
1,800 LBS/ACRE
NA

80 LBS/ACRE

O RESTORATION HYDROSEED MIXES

SILT FENCE NOTES

THE FILTER FABRIC SHALL BE PURCHASED IN A CONTINUOUS ROLL CUT TO THE LENGTH OF THE
BARRIER TO AVOID USE OF JOINTS. WHEN JOINTS ARE NECESSARY, FILTER CLOTH SHALL BE
SPLICED TOGETHER ONLY AT A SUPPORT POST, WITH A MINIMUM OF 6-INCH OVERLAP, AND BOTH
ENDS SECURELY FASTENED TO THE POST.

THE FILTER FABRIC FENCE SHALL BE INSTALLED ONLY WHEN IT CAN FOLLOW THE CONTOURS.
THE FENCE POSTS SHALL BE SPACED A MAXIMUM OF 6 FEET APART AND DRIVEN SECURELY
INTO THE GROUND (MINIMUM OF 20 INCHES).

A TRENCH SHALL BE EXCAVATED, ROUGHLY 6 INCHES WIDE AND € INCHES DEEP, UPSLOPE AND
ADJACENT TO THE WOOD POST TO ALLOW THE FILTER FABRIC TO BE BURIED.

WHEN STANDARD STRENGTH FILTER FABRIC IS USED, A WIRE MESH SUPPORT FENCE SHALL BE
FASTENED TO THE UPSLOPE SIDE OF THE POSTS USING HEAVY DUTY WIRE STAPLES AT LEAST
ONE INCH LONG, TIE WIRES OR HOG RINGS. THE WIRE SHALL EXTEND INTO THE TRENCH A MINIMUM
OF 4 INCHES AND SHALL NOT EXTEND MORE THAN 36 INCHES ABOVE THE ORIGINAL GROUND
SURFACE.

THE STANDARD STRENGTH FILTER FABRIC SHALL BE STAPLED OR WIRED TO THE FENCE, AND 20
INCHES OF THE FABRIC SHALL BE EXTENDED INTO THE TRENCH. THE FABRIC SHALL NOT EXTEND
MORE THAN 36 INCHES ABOVE THE ORIGINAL GROUND SURFACE.FILTER FABRIC SHALL NOT BE
STAPLED TO EXISTING TREES.

PLACE NATIVE BACKFILL MATERIAL ON BOTH SIDES OF FENCE TO CREATE A BEVEL SHAPE.

FILTER FABRIC FENCES SHALL REMAIN IN PLACE AFTER CONSTRUCTION. THEY WILL PREVENT FISH
STRANDING IN THE EVENT OF A I00-YEAR STORM.

FILTER FABRIC FENCES SHALL BE INSPECTED IMMEDIATELY AFTER EACH RAINFALL AND AT LEAST
DAILY DURING PROLONGED RAINFALL. ANY REQUIRED REPAIRS SHALL BE MADE IMMEDIATELY.

WHERE SHOWN ON THE PLAN A SQIL BERM OF I"HIGH WILL BE CONSTRUCTED WITH A FILTER
FABRIC FENCE ON TOP IN ORDER TO MAINTAIN AN ELEVATION AT THE TOP OF THE FILTER
FABRIC FENCE I” ABOVE THE I00-YEAR FLOOD ELEVATION. (SEE DETAIL BELOW)

GENERAL NOTES

I UTILIZE EXISTING TRAIL FOR CONSTRUCTION ACCESS.
CONSTRUCT ACCESS ON NORTH SIDE OF CUT LINE
WHERE EXISTING TRAIL IS WITHIN GRADING AREA.

2. APPLY WETLAND HYDROSEED MIX TO WETLAND AREAS
SHOWN TO PROVIDE EROSION CONTROL. SEE PLANTING
PLANS PLI-PL6.

3. APPLY UPLAND HYDROSEED MIX TO REMAINDER OF
PLANTING AREAS TO PROVIDE EROSION CONTROL. SEE
PLANTING PLANS PLI-PL6.

4. CLEARING AND GRUBBING WITHIN BANKS OF BEAR CREEK
SHALL BE COMPLETED AFTER COLLECTION AND REMOVAL
OF FISH DOWNSTREAM OF EACH DIVERSION AND PRIOR
TO FILLING EXISTING CHANNEL DOWNSTREAM OF EACH
DIVERSION.

5. HYDROSEED EACH CHANNEL DOWNSTREAM OF EACH
DIVERSION AFTER FILLING EXISTING CHANNEL. USE
PERMANENT UPLAND HYDROSEED MIX SHOWN IN
PLANTING PLANS. SEE SHEETS PLI-PL6.

6. DEWATER EACH POOL WITHIN PROPOSED STREAM CHANNEL
WITH UTILITY PUMP AND PIPE. DIRECT FLOWS DOWNSTREAM
TO DEWATERING SUMP LOCATIONS SHOWN ON PLANS.
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2" x 4" WoOD OR METAL

EXISTING GROUND POST AT 5° 0.C.

STAKE_AND TIE REQ <|
FOR SLOPES OVE
12" MIN, h
THICKNESS
4" - 8" QUARRY SPALLS
FILTER FABRIC
FILTER FABRIC FENCE - C.O0.R. STD. DWG 502 STABILIZED CONSTRUCTION ENTRANCE - C.O.R. STD. DWG 503
NOT TO SCALE NOT TO SCALE
PIPE TO CB TYPE 2 - 48 IN DIAM.
BAKER “TANK WITH DEBRIS CAGE
6 IN DIAM. HOLES IN CATCH BASIN PLACED
RANDOMLY TO ALLOW WATER TO ENTER
STRUCTURE (4 MIN.)
SUBMERSIBLE
— PUMP Q
STREAM BED CHANNEL Q\
~| BOTTOM ELEVATION
i
HEAVY LOOSE RIPRAP
NOTE: / \ Lo
REMOVE CATCH BASIN AFTER SITE WORK 2 suP m
AND STREAM CHANNEL EXCAVATION COMPLETED.
REPLACE VOID WITH CRUSHED SURFACING OR_SAND. 20 EREVENTE SEBIMENT BUILD e "CREATER 0
FILL VODS_IN RPRAP AREA WITH SAND. AFTER FILLING THAN 2/ DEPTH

VOIDS, CONTINUE WITH STREAMBED CHANNEL
CONSTRUCTION PER PLAN.

CONSTRUCTION STORMWATER SUMP DETAIL

NOT TO SCALE
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Signﬁl‘ﬂlﬂ Landmark Significant|Landmark Significant|L k| Landmark
(6"-30" (=30" (6"-30" (>30" (6"-30" (=30" (>30"
Tree # |DBH (in.)| Scientific Name C Name DBH) DBH) Remove Tree # |DBH (in.)| Scientific Name Common Name DBH) DBH) Remove Tree # |DBH (in.)]  Scientific Name Common Name DBH) DBH) Remove Tree # | DBH (in. Scientific Name Common Name DBEH) Remove
1 42 Pseudolsuga menziesii Douglas fir X 53t 6to 10 Fraxinus latifolia Oregon ash X a0 15 Fraxinus latifolia Oregon ash X 172 6, 11 Alnus rubra Red alder X
1a 8 Salix sp. Willow X 53g | 6to 10 Fraxinus [atifolia Oregon ash X 91 22 Fraxinus [atifolia Oregon ash X 173 |9, 24, 26| Populus balsamife Black cott od X X 852
1b 7 Populus balsamifera | Black cottonwood X 53h | 61010 Fraxinus latifolia Cregon ash X a2 19 Fraxinus latifolia Cregon ash X 174 10 Alnus rubra Red alder X X 852
1c 8 Populus balsamifera | Black cottonwood X 53 Gto 10 Fraxinus latifolia Cregon ash X 93 13 Fraxinus latifolia Cregon ash X 175 18, 21 Populus balsamifera | Black cottonwood X
id 8 Populus bal ife Black cottonwood X 54 10,10 Fraxinus latifolia Oregon ash X 94 21 Fraxinus latifolia Oregon ash X 176 20 Populus bal ife Black coft od X X 82
2 51 Pseudotsuga menziesii Douglas fir X 55 Gto 10 Deciduous X 95 22 Fraxinus latifolia Cregon ash X 177 22 Populus bal if Black cott: od X X 82
2a 10 Populus balsamifera | Black cottonwood % 56 6to 10 Deciduous X 96 14 Fraxinus latifolia Oregon ash X 178 23 Populus bal if Black cott: od X
2b 8 Populus bal ife Black cottonwood X 57 Gto 10 Deciduous X a7 9 8 10 Fraxinus latifolia Cregon ash X 179 5] Fraxinus latifolia Cregon ash X X
3 8 Thuja plicata Westem red cedar X 57a 6to 10 Fraxinus latifolia Oregen ash X 98 20 Downed Deciduous 180 G Fraxinus latifolia Oregon ash X X
4 10 Populus bal if Black cottonwood X 57b Gto 10 Fraxinus latifolia Cregon ash X 2] 20 Downed Deciduous 181 [ Populus bal ife Black cott od X X
5 12 Populus balsamifera | Black cottonwood X 57¢ [ 61010 Fraxinus latifolia Oregon ash X 100 12 Fraxinus latifolia Cregon ash X 182 14 Populus balsamife Black cott od X X 82
6 10 Pseudot: menziesii Douglas fir X 57d Gto 10 Fraxinus latifolia Oregon ash X 101 12 Fraxinus latifolia Oregon ash X 183 B Fraxinus latifolia Oregon ash X
7 8 Populus balsamifera | Black cottonwood X S7e 6 to 10 Fraxinus latifolia Oregon ash X 102 15 Fraxinus latifolia Oregon ash X 184 16, 18 Fopulus bal ife Black cott od X X, 52
8 6 Populus balsamifera | Black cottonwood X 57t | 6to 10 Fraxinus latifolia Oregon ash X 103 12 Fraxinus latifolia Oregon ash X 185 24 Populus balsamife Black cott od X
fa 6 Populus bal if Black cottonwood X 57g & to 10 Fraxinus latifolia Cregon ash X 104 [ Fraxinus latifolia Cregon ash X 188 a0 Populus bal i Black ¢ el K3 X 52
E] 7 Thuja plicata Westem red cedar X 57h | 6to 10 Fraxinus latifolia Oregon ash X 105 8 Fraxinus latifolia Oregon ash x 187 18 Populus balsamif Black cottonwood * ¥ 52
10 a5 Pseudotsuga menziesii Douglas fir X 57 Gto 10 Fraxinus latifolia Cregon ash X 106 T d Fraxinus latifolia Cregon ash X 188 22 Populus bal ife Black cott: od X* X 52
11 7 Thuja plicata Westem red cedar X 57) 6 to 10 Fraxinus latifolia Cregon ash X 107 8 Fraxinus latifolia Cregon ash X 189 10 Populus bal i Black ¢ el x X 52
12 8 Thuja plicata Western red cedar X X 52 57k Gto 10 Fraxinus latifolia Oregon ash X 108 6,7 Fraxinus latifolia Oregon ash X 190 12 Populus bal if Black cottonwood x
13 6 Thuja plicata Westem red cedar X X 571 Gto 10 Fraxinus latifolia Oregon ash X 109 9 Fraxinus latifolia Oregon ash X 191 22 Populus balsamifera | Black cottonwood x
14 6 Acer macrophytium Bigleaf maple X X 57m | 6to 10 Fraxinus latifolia Oregon ash X 110 10 Fraxinus atifolia Oregon ash X 102 10,11 Populus balsamifera | Black cottonwood X |
15 6 Acer macrophylium Bigleaf maple X X 5in | 6to 10 Fraxinus latifolia Cregon ash X 111 10, 10 Fraxinus latifolia Cregon ash X 193 7 Populus bal if Black cott od X
18 7 Acer macrophylum Bigleaf maple X X 570 | 6to 10 Fraxinus latifolia Cregon ash X 112 18 Populus balsamifera | Black cottonwood X 104 5 Alnus rubra Red alder X
16a 6 Acer macrophyium Bigleaf maple X X S7p [ 6to 10 Fraxinus latifolia Oregon ash X 113 36 |Pseudotsuga menziesii Douglas fir X 185 10 Alnus rubra Red alder ¥
16b 7 Acer macrophyium Bigleaf maple X X 58 22 Deciduous X 114 15 Populus balsamifera | Black cottonwood X X 52 156 Tto3 Cratasgus sp. Hawthom |
16c 6 Acer fflum | Bigleaf maple X X 59 Not Used 15 12 Cralasgus sp Hewthom X X 52 197 | 7.9 Fraxinus latifolia Oregon ash X
17 -] Acer macrophylium Bigleaf maple X 60 Not Used 116 30 Populus balsamifera | Black cottonwood X 198 T Fraxinus latifolia Oregon ash x &
18 6 Acer macrophyllum Bigleaf maple X 61 Mot Used 117 17 Fraxinus latifolia Oregon ash X 199 5.6 6 Eraxinus latifolia Oregon ash X
19 6 Populus bal ife Black cottonwood x G2 Mot Used 118 15 Fraxinus latifolia Oregon ash X 200 7 Fraxinus latifolia Oregon ash X
20 7 Alnus rubra Red alder X 63 6to 10 Deciduous X 119 8 8 Fraxinus latifolia Oregon ash X 301 10 Pseudotsuga Douglas fir X X 52
21 [:] Alnus rubra Red alder X G4 G to 10 Deciduous X 120 8 8 Fraxinus latifolia Oregon ash X 202 8 Pseudolsuga menziesii Douglas fir X X 82 N
22| A 12 Alnus rubra Red alder X 65 | 6to10 Deciduous X 121 Crataegus sp. Hawthorn A 203 Not Used |
22a 14 Alnus rubra Red alder X 66 Gto 10 Deciduous X 122 3] Alnus rubra Red alder X 504 Mot Used
23 7 Alnus rubra Red alder X 66a | 6to10 Frax:rnus Jan.foﬂ.a Cregon ash X 123 6 Alnus rubra Red alder X 205 8 Pseudolsuga menziesil Douglas fir X h
24 7 Alnus rubra Red alder X 66b | 6to 10 Fraxinus latifolia Cregon ash X 124 [] Alnus nubra Red alder X 206 42 | Pseudotsuga menziesii Douglas fir X
25 7 Alnus rubra Red alder X B6C 6 to 10 Fraxinus latifolia Cregon ash X 125 10 Alnus rubra Red alder X 307 a8 Pseudolsuga menziesii Douglas fir )( b
26 7 Alnus rubra Red alder X 66d | 6to 10 Fraxinus latifolia Oregon ash X 126 7 Alnus rubra Red alder X 208 8 arnamental Conifer X %52 |
27 10 Alnus rubra Red alder X Ghe 6to 10 Fraxinus latifolia Oregon ash X 127 7 Alnus rubra Red alder X 500 70 o) Conifer X ;
27a 12 Alnus rubra Red alder X 66f | Gto 10 Fraxinus latifolia Cregon ash X 128 7 Alnus rubra Red alder X 510 5 Smarental Conifer X X 52
28 8 Populus balsamifera | Black cottonwood X 66g | 6to10 Fraxinus latifolia Oregon ash X 128 7 Alnus rubra Red alder X 311 ) = Conifer X X 52 h
29 37 Sequoia sempenvirens Coast redwood X 66h Gto 10 Fraxinus latifolia Oregon ash X 130 7 Alnus rubra Red alder X 515 5 - Conifer X
30 7.9.6 Fraxinus latifolia Oregon ash X 661 6to 10 Fraxinus latifolia Oregon ash X 131 8 Alnus rubra Red alder X 513 78 P Conifer X
31 9 Fraxinus latifolia Cregon ash X 66 Gto 10 Fraxinus latifolia Oregon ash X 132 6 Alnus rubra Red alder X X 514 =3 Salix sp Willow
32 8 Fraxinus latifolia Oregon ash X Gak G to 10 Fraxinus latifolia Oregon ash X 133 24 Populus balsamifera | Black cottonwood X X 82 515 A Remn\e& Eariad
33 53 Fraxinus latifolia Oregon ash X &8l Gto 10 Fraxinus latifolia Cregon ash X 134 53 Salix sp. Willow X X 576 =3 Saiix sp Willow
34 6 Fraxinus latifolia Oregon ash X 66m | 6to 10 Fraxinus latifolia Oregon ash X 135 8 Alnus rubra Red alder X 57 Mot Useﬂ
35 9,7 Fraxinus latifolia Oregon ash X 68n | 6to 10 Fraxinus latifolia Cregon ash X 136 7 Alnus rubra Red alder X 518 =50 | Foniice Edsaviers | Biask colormcad % X 53
36 6, 6 Fraxinus latifolia Cregon ash X 67 13 Fraxinus latifolia Cregon ash X X 82 137 8 Cratasgus sp. Hawthorn X 519 46 cw;hu'a Rloda Wt ed eaiar %
v ] Fraxinus latifolia Oregon ash X 67a Gto 10 Fraxinus latifolia Oregon ash X 138 8 Alnus rubra Red alder X X 82 550 50,28 |Pseudor :u e Cenata At %
38 8 Fraxinus latifolia Oregon ash X 67b | 6to 10 Fraxinus latifolia Oregon ash X 139 8 Alnus rubra Red alder X X S2 557 5 S reudels g4 P Douglas i |
39 10 Fraxinus latifolia Oregon ash x 67c | 6t0 10 Fraxinus latifolia Cregon ash X 140 30 Populus balsamifera | Black cottonwood X 555 3 Sa[;rias W%Iuw
40 10 Fraxinus latifolia Oregon ash X 67d | 6to 10 Fraxinus latifolia Oregon ash X 141 5 Salix sp. Willow X 553 = S sp' Willow
41 8 Fraxinus latifalia Oregon ash X B7e Gto 10 Fraxinus latifolia Oregon ash X 142 30 Populus balsamifera | Black cottonwood X 594 3 nkno:ﬁ Deciduous
42 7 Fraxinus latifolia Cregon ash X 67 6 to 10 Fraxinus latifolia Oregon ash X 143 18 Popuius balsamifera | Black cottonwood X % _
43 | 6.7.8 | Fraxinus lafifolia Oregon ash X 67a | 61010 | Fraxinus latifola Oregon ash % 144 | 19 | Populus balsamifera | Black cottonwood X el Salx 5p. Willow
i 5 Fraxinus latifolia Dregon ash X B7h | 6to10 | Fravinus latifolia Oregon ash X 145 8 Alnus nibra Red alder % X 52 22 bick 56 B
45 7 Fraxinus latifolia Oregon ash X 67 | 6to10 | Fraxinus latifolia Oregon ash X @6 |11 Crafasgus sp Hawthom X X 2]l 9.6 | Fopulss bals Black o ed
6 15 | Acer macrophyilum Bigleaf maple X 7] [ 61010 | Fravinus [atifoia Oregon ash X 147 8 Salix sp. Willow X 227 19 Thuja plicata Westem red cedar X R1
46a 10| Acer macrophylium Bigleaf maple X 67k | 61010 | Frainus latifolia Oregon ash X 748 5 Salix sp. Willow X 226 10 Thfa plicata Wastern red cecar X R1
46b B Acer macrophyilum Bigleal maple X 671 | 6to 10 Fraxinus (atifolia Oregon ash X 149 El Populus balsamifera | Black cottonwood X 229 Not Used
a6c 7 Acer macrophyflum _|_ Bigleaf maple X 68 18 | Acermacrophylum | _ Bigeal maple X 150 | 16| Populus balsamifera_| Black coftonwood X 23011 0 Thija plicata Westem red cedar 51
46d 10 Acer macrophyilum Bigleal maple X B8a | 61010 |  Fraxinus lalifolia Oregon ash X 151 B Populus balsamif Black coftonwood X 231 40 | Pseudotsuga menziesi | _ Douglas fir X
46e 7 Salix sp. Willow X 68b | 61010 | Fraxinus latifolia Oregon ash X 152 12| Populus balsamifera_| Black cottonwood X 232 10 Thuja plicata Westem red cedar X 51
46f 7 Fraxinus latifolia Oregon ash X a9 8 Fraxinus latifolia Oregon ash X 153 5 Populus balsamifera | Black coftonwood X 233 9 Abies grandis Grand fir X R1
46g 7 Fraxinus latifolia Oregon ash A 70 6 Fraxinus latifolia Oregon ash X 154 8 11 Populus balsamifera | Black cottonwood X 234 N°_‘ Uged |
46h 7 Fraxinus latifolia Cregon ash X 71 [ Fraxinus latifolia Cregon ash X 155 6,9 Populus bal if Black cott ood X 235 12 Thuja pfrcal’? Western red cgdar X 51
46i 7 Fraxinus latifolia Gregon ash X 72 6.6 Fraxinus latifolia Oregen ash X 156 12| Populus balsamifera_| Black cottanwood X 236 | NIA Downed Conifer Dovined Conifer R1
a7 8 Salix sp. Willow % 73 7 Fraxinus Iatifolia Oregon ash % % 157 | 8, 11 | Populus balsamifera_| Black cottonwood X 237 6 Thuja plicata Western red cedar x |
48 50 | Pseudotsuga menziesii| __ Douglas fir X S1 74 B Fraxinus latifolia Oregon ash X 158 12| Populus balsamifera_| Black cottonwood X 238 7 Thuja plicata Western red cedar X
49 16 Populus balsamif Black cottonwood N 51 75 7.6 Fraxinus latifolia Oregon ash X 159 7 Alnus rubra Red alder X X 239 8 Thuja plicata Western red cedar X
50 16 Populus balsamif Black cottonwood X S1 76 6 Fraxinus latifolia Oregon ash X 160 5 Alnus rubra Red alder X X Subtotal Total Significant and Landmark Trees R 1| 57
51 16 Populus balsamifera | Black cottonwood X 77 6 Fraxinus latifolia Oregon ash X 161 [ Alnus rubra Red alder X X Conting (If Needed) 10
51a | 61010 Fraxinus latifolia Oregon ash X 78 6 Fraxinus lalifolia Oregen ash X 162 8 Alnus rubra Red alder X X 82 GRAND TOTAL| 67
51b &to 10 Fraxinus latifolia Oregon ash X 79 5] Fraxinus latifolia Oregon ash X 163 (5] Fraxinus latifolia Oregon ash X
51c | 6to 10 Fraxinus latifolia Oregon ash X 80 10 Fraxinus latifolia Oregon ash X 164 10 Salix sp. Willow X
51d | 6to 10 Fraxinus latifolia Oregon ash X 81 6, 8 Fraxinus latifolia Cregon ash X 165 [] Populus balsamifera | Black cottonwood X LEGEND
52 | 6to 10 Fraxinus latifolia Oregon ash X 82 9,17 Fraxinus latifolia Cregon ash X 166 7 Alnus rubra Red alder X X R1 = Removed Prior Contract
52 22 Populus balsamifera | Black cottonwood X 83 T Fraxinus latifolia Oregon ash X 167 6 Alnus rubra Red alder X X S1 = Salvaged Prior Contract
53 22 Pseudotsuga menziesii Douglas fir x 84 53 Fraxinus latifolia Oregon ash X 168 [5] Alnus rubra Red alder X X 52 = Salvage Tree
53a Gto 10 Fraxinus latifolia Oregon ash X 85 16 Acer macrophylium Bigleaf maple X 169 10 Alnus rubra Red alder X X 82
53b | 6to 10 Fraxinus latifolia Cregon ash X 86 [10,10, 7 Fraxinus latifolia Oregon ash X 170 28 Populus b Black cott d X
53¢ G to 10 Fraxinus latifolia Oregon ash X 87 6, 10 Fraxinus latifolia COregon ash X 170a 38" Populus balsamifera | Black cottonwood X
53d | 6to10 Fraxinus latifolia Oregon ash x 88 8 Populus balsamife Black cottonwood X 170b 4" Fraxinus latifolia Cregon ash
53e G to 10 Fraxinus latifolia Oregon ash X B9 19 Acer macrophylium Bigleaf maple X 171 20, 36 | Populus balsamifera | Black cottonwood X X 82
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