I:I 6-Lane Permanent Footprint
Lake Washi ngto n Park Within 1/4 mile of Project Area

Cover Types Effects for the 6-Lane Alterative

Parks and Other Protected Areas
Temporary shading of existing vegetation
Permanent shading of existing vegetation

- Permanent removal of existing vegetation

*Permanent removal of existing vegetation would occur in
areas where the roadway or associated facility is at-grade.
Shading effects would occur where the roadway or
associated facility is elevated.

Open Water

I:I Temporary shading
- Permanent shading

Urban Matrix
I:I Temporary shading of existing vegetation
- Permanent shading of existing vegetation

*Permanent removal of existing vegetation within Urban Matrix
would also occur within the permanent footprint area. These
areas are not assigned a color but can be inferred from the
aerial photo.

NOTES: Pile driving would occur in all elevated roadway areas.

Source: City of Seattle (2003) GIS Data (aerial photo and
parks); Parametrix (2004) CAD data (footprint boundary).
Horizontal datum for all layers is NAD83(91), vertical datum
for layers is NAVD88.
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How would changes in water quality affect wildlife?

No Build Alternative
Under the Continued Operation Scenario, the quality of stormwater

runoff might decline over time because of increased roadway traffic.
See Appendix T, Water Resources Discipline Report, for more information
on the anticipated effects of the alternatives on water quality. Declining
water quality could expose wildlife that forage on plants, invertebrates,
and fish in wetlands and aquatic areas (e.g., waterfowl, great blue
herons) to higher contaminant levels. The health and fecundity of some
animals could be affected, depending on the overall pollutant levels.

Under the Catastrophic Failure Scenario, the loss of the Portage Bay
and Evergreen Point Bridges and associated vehicle traffic could
reduce pollutant loading in this area, which could benefit wildlife
because of reduced contamination. However, vehicles would be routed
to other areas; consequently, pollutant loading could increase in those
areas. The effect on wildlife in those rerouted areas would depend on
existing contaminant levels and the type of existing stormwater

treatment.

4-Lane and 6-Lane Alternatives
The 4-Lane Alternative would implement stormwater treatment

facilities and water quality BMPs to treat and remove pollutants.
Sediment loads to receiving waterbodies, including wetlands, would be
reduced in all basins of the Seattle project area. Metals loading would
either decrease or increase, depending on the individual basin.
Stormwater discharges would comply with federal and state water
quality regulations. Effects on water quality within specific basins is
presented in Appendix T, Water Resources Discipline Report.

What types of wildlife disturbances would occur as a result of the
project?

No Build Alternative

Under the Continued Operation Scenario, no new wildlife disturbances
would occur. Under the Catastrophic Failure Scenario, the loss of the
Portage Bay and Evergreen Point bridges and associated vehicle traffic
would reduce noise disturbance, particularly at the Washington Park
Arboretum and across Lake Washington. Depending on their current
sensitivity to disturbance, some waterfowl and other birds that

currently avoid these areas could begin to use them again. If this were
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to occur, there would be a larger population of waterfowl and other

aquatic birds than under existing conditions.

Under the Catastrophic Failure Scenario, vehicles would have to use
alternative routes. Depending on the routes chosen and the existing
noise levels, habitat, and wildlife use in those rerouted areas, the
additional traffic could increase noise disturbance and the risk of
wildlife-automobile collisions.

4-Lane Alternative
Highway noise disturbs wildlife and can affect species distribution and

behavior. WSDOT noise analysts predict that under the 4-Lane
Alternative, noise levels in the general area would be lower than
existing conditions since sound walls would be installed along both
sides of the highway through the Seattle project area. Consequently,
disturbance to wildlife would likely be slightly less than under existing

conditions.

6-Lane Alternative
Like the 4-Lane Alternative, noise levels in the general area under the

6-Lane Alternative would be lower than existing conditions.
Consequently, disturbances to wildlife from the highway are expected
to be very similar under both alternatives. Because the 6-Lane roadway
footprint would be wider than the 4-Lane Alternative, the area of
potential wildlife avoidance underneath elevated portions of the
roadway would be greater.

How would the project create barriers or obstructions to animal
movement?

No Build Alternative
Under the Continued Operation Scenario there would be no changes to

the barriers or obstructions to animal movement. The Catastrophic
Failure Scenario would remove an obstruction to flying birds, but
could also impede some animal passage if portions of elevated

roadway over land collapsed.

4-Lane Alternative
Throughout most of the Seattle project area, the roadway would be

higher above the water than the existing bridge. Elevating the roadway
(especially through the Portage Bay and Foster Island areas) and
installing sound walls in many areas could both positively and
negatively affect waterfowl and other aquatic birds, depending on their
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flight patterns and behavior. If a bird is near or in the water (i.e., take-
off and landing), the higher structure would presumably interfere less
than the existing structure. However, when a bird is in flight away
from the water, the higher structure and sound walls could cause
greater interference. These potential effects are not expected to affect

birds foraging in the area or elevate their risk of predation by eagles.

Passerine birds would not be affected by changes in the roadway
elevation because the roadway is generally located over open water,
away from passerine habitat. However, highway ramps and the
portion of the highway that crosses Foster Island would be adjacent to
passerine habitat. The higher roadway could hinder or improve the
ability of passerines to forage in the vicinity, depending on the species
of bird and their typical foraging height. The 4-Lane Alternative would
likely not have a substantial effect on the overall foraging success or
behavior of passerines in the vicinity.

For terrestrial wildlife, passage between the north and south portions
of Foster Island would improve. Under existing conditions, SR 520’s at-
grade roadway and adjacent fencing are a barrier to wildlife
movement. The only passage available for terrestrial wildlife is through
the pedestrian tunnel under the highway. The 4-Lane Alternative
would elevate the highway over Foster Island, and the existing at-

grade roadway and fencing would be removed.

In the remainder of the Seattle project area, the highway would be
elevated, as under existing conditions. Consequently, terrestrial
wildlife passage in the vicinity would be the same as under existing
conditions.

6-Lane Alternative
Like the 4-Lane Alternative, the 6-Lane Alternative would not

substantially affect bird behavior or foraging success. It would,
however, improve terrestrial wildlife passage between the north and

south portions of Foster Island.

How would the project permanently affect federally listed species
and federal species of concern?

No Build Alternative
The Seattle and Lake Washington project areas contain suitable habitat

for one federally listed wildlife species (bald eagle) and one federal
species of concern (peregrine falcon). Under the Continued Operation
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Scenario, no highway-related changes would occur; therefore, these

federally listed species would not be affected.

Under the Catastrophic Failure Scenario, the loss of the Portage Bay
and Evergreen Point bridges and associated vehicle traffic would
reduce noise disturbance in areas where the Broadmoor bald eagle pair
are known to occur (e.g., Lake Washington and the Washington Park
Arboretum). Reducing noise and removing the elevated roadway
structure could benefit the Broadmoor eagle pair by allowing them to
forage and nest in areas that they may not currently use. However, the
birds are already adapted to disturbance and have successfully
produced young over several years. Consequently, increases in the
birds” fecundity are not expected.

Although noise levels would decrease in the Lake Washington project
area and at the Arboretum under the Catastrophic Failure scenario,
noise levels would likely increase in other areas as traffic is diverted
onto alternative routes. More traffic in shoreline areas used by nesting
eagles could increase noise levels, which could affect eagle behavior,

depending on the birds’ existing tolerance to noise and traffic.

In the Seattle project area, a pair of peregrine falcons is known to forage
along Portage Bay. This pair is highly adapted to urban conditions;
their nest site is under the I-5 Ship Canal Bridge outside of the project
area. Consequently, decreased noise levels around Portage Bay and
increased noise in other areas used by the birds (due to automobiles
using alternative routes) are not expected to affect the peregrine
falcons.

4-Lane Alternative
In the Seattle and Lake Washington project areas, the 4-Lane

Alternative would have minimal permanent effects on bald eagles and
peregrine falcons. Noise disturbance to the birds would be slightly less
than existing conditions because of the sound walls, which would
mitigate highway noise levels around the bald eagle foraging areas and
nesting areas in Lake Washington and Portage Bay, and the peregrine
falcon foraging areas in Union Bay. The 4-Lane Alternative would
remove a narrow swath of wetland and shoreline vegetation where
these raptors forage. The effect of the 4-Lane Alternative on prey
availability would be minimal however, because the affected foraging
area is small. Long-term effects on the abundance of prey (birds and
fish) for eagle and peregrine falcon in other parts of the project area are

not expected, as explained further in the general wildlife effects section
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and in the Fish Resources section of this report. The 4-Lane Alternative
may affect bald eagle use of some potential perch trees because the
eagles may avoid using trees underneath the new elevated roadway in
the Washington Park Arboretum. Construction of the elevated
roadway could require removal of some of these trees. However, most
of the suitable nesting and perching trees are outside the project

footprint and would not be affected by the project.

Under the 4-Lane Alternative, the new bridge across the Arboretum
would be substantially higher than the existing roadway
(approximately 30 to 40 feet higher, compared to existing conditions)
and sound walls would also be adjacent to the elevated roadway. It is
unknown whether the elevated roadway and sound walls would be
more or less obstructive (relative to the existing lower roadway) to
foraging eagles and peregrine falcons. In either case, these birds have
some degree of tolerance to these types of flight obstructions, and
significant impediments to the foraging success of the birds are not
expected.

6-Lane Alternative
Highway noise levels under the 6-Lane Alternative would be similar to

the 4-Lane Alternative; therefore, potential disturbance to federally
listed species and federal species of concern would also be similar.
Because roadway elevation would also be similar to the 4-Lane
Alternative, effects on peregrine falcons and bald eagles are expected to
be the same. The 6-Lane Alternative would have a slightly greater
effect on wetlands and shorelines around Portage Bay and Foster
Island that provide foraging habitat for bald eagles and peregrines. The
affected area is small and effects on birds are not expected. Most of the
suitable bald eagle nesting and perching trees are located outside the

project footprint and would not be affected by the project.

How would the project permanently affect state-listed or other
state priority species?

No Build Alternative

State-listed or state-priority species that are known or expected to occur
in the Seattle and Lake Washington project areas include the western
grebe, common loon, great blue heron, hooded merganser, wood duck,
band-tailed pigeon, and pileated woodpecker. Under the Continued
Operation Scenario, no highway-related changes in disturbance or
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habitat would occur; consequently, no effects on these species would

occur.

Under the Catastrophic Failure Scenario, the loss of the bridge and
associated vehicle traffic would reduce noise disturbance in areas that
provide suitable habitat for these state-listed and state-priority birds
(i.e., Lake Washington and the Washington Park Arboretum vicinity).
Reducing noise and eliminating the elevated roadway structure could
improve foraging and/or nesting opportunities for the birds, if the
birds previously avoided suitable habitat due to the presence of the
roadway and its associated noise. However, traffic would increase in
other areas because vehicles would have to use alternative routes.
Depending on the routes chosen and existing noise levels, habitat, and
wildlife use in those areas, increased traffic could result in increased
disturbance to state-listed and state-priority species.

4-Lane Alternative
Removing trees in forested areas and filling wetlands (see Exhibit 56),

particularly in the Washington Park Arboretum, would reduce cover
and/or foraging habitat for western grebes, great blue herons, hooded
mergansers, wood ducks, band-tailed pigeon, and pileated
woodpeckers. Noise from highway traffic under the 4-Lane Alternative
would be less than existing conditions and the No Build Alternative;
therefore, disturbance to these birds would be slightly reduced.
Elevating the roadway (especially through the Portage Bay and Foster
Island areas) could have both positive and negative effects on the birds,
depending on their flight patterns and behavior. When the birds are
near or in the water (i.e., take-off and landing), the more elevated
structure would presumably be less of an obstruction than the existing
structure. However, when the birds are in flight away from the water,
the higher bridge structure could interfere with the birds more than the
existing structure. It is unknown whether these changes would affect
the birds’ foraging use of the area or other

behavior.

6-Lane Alternative
The effects of noise disturbance on state-listed

and priority birds would be similar to the 4-Lane
Alternative because the anticipated highway
noise levels under both the 4-Lane and 6-Lane
Alternatives are similar. The 6-Lane Alternative

would remove an approximately 0.1 additional

Wintering wood ducks in open water habitat near the
Washington Park Arboretum
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acre of wetland, which provides potential habitat for great blue herons,

hooded mergansers, and wood ducks (Exhibit 56).

Under the 6-Lane Alternative, roadway elevation would be similar to
the 4-Lane Alternative, and effects on great blue herons and state-listed
and priority waterfowl are expected to be the same. Under either build
alternative, the roadway may obstruct foraging, but the birds are
expected to be able to maneuver around the roadway without
significant impediments to their foraging success.

Eastside

What are the effects of vegetation removal and shading on wildlife
habitat?

No Build Alternative
The Continued Operation and Catastrophic Failure scenarios under the

No Build Alternative would not affect vegetation. Consequently no
changes to wildlife would occur because of removal of vegetation.

4-Lane Alternative
In the Eastside project area, vegetation under the 4-Lane Alternative

would be removed in approximately 23.9 acres of Urban Matrix cover
type and approximately 0.9 acre of Parks and Other Protected Areas
(Exhibits 56 and 59). Shading effects would be limited to

approximately 0.7 acre of trees within the Urban Matrix cover type.

In the affected Urban Matrix cover type, existing habitat quality is
generally low and consists primarily of a narrow band of upland
conifer trees and shrubs that line the roadway. Because of the
fragmented nature of the vegetation in this area, the lack of structural
diversity and forage diversity, and the location next to the existing
highway, effects on wildlife from loss of upland trees and shrubs in this
area are expected to be limited to a loss of forage and cover for urban-
adapted species, including American robins, house sparrows, black-
capped chickadees, and opossums. Affected animals may find
adequate habitat adjacent to the affected area or may be displaced to
areas more remote from the roadway. Affected species are common
and abundant in the project area; adverse effects on the larger
populations of these animals in the Eastside project area would not

occur.

While most of the affected vegetation in the Eastside Urban Matrix area

occurs in low quality areas, approximately 3.0 acres of wetland habitat
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would be removed. Depending on existing habitat quality in each
affected area, remaining wetland, and proximity to other wetland
habitats, wildlife could be displaced to other areas. Species that could
be affected include garter snakes, songbirds such as marsh wrens and
warblers, and Pacific treefrogs. Because of the low mobility of garter
snakes and treefrogs relative to birds, they may have less success (or
could be unsuccessful) in migrating to unaffected areas with suitable
habitat. If unable to move to other appropriate habitat, these animals
could die. A more detailed account of individual wetlands and effects

is presented in the Wetlands section of this report.

Vegetation removed under the 4-Lane Alternative in the Parks and
Other Protected Areas cover type would include approximately
0.4 acre of trees and 0.5 acre of shrubs/ grasses.

Potential changes in vegetation and habitat could also occur because of
changes in hydrology from increases in impervious surface and
changes in stormwater runoff. Wetlands are the most likely habitat
type to be affected by changes in hydrology; wetland plants require
more specific soil moisture than upland vegetation. In the most
extreme scenario, changes in hydrology could cause wetland loss, with
a concomitant shift in wildlife use from wetland-adapted species (e.g.,
garter snakes, Pacific treefrogs, and marsh wrens) to more generalist
and upland-adapted species (e.g., American robins, black-capped
chickadees). However, a more likely scenario is minor changes in
hydrology that would have no effect or an insignificant effect on
vegetation and wildlife. See the IWetlands section of this report for
additional information on the effects of changes in wetland hydrology

in the Eastside project area under the 4-Lane Alternative.

6-Lane Alternative
Relative to the 4-Lane Alternative, the 6-Lane Alternative would affect

approximately 11.1 more acres of Urban Matrix and 1.7 more acres of
Parks and Other Protected Areas (Exhibits 56 and 60). The increase in
affected area is relatively small compared to the available habitat in the
area, and the habitat quality in Urban Matrix is low, so overall effects
on wildlife distribution, abundance, and fecundity in the Eastside
project area are not expected.

Although the 6-Lane Alternative would add more impervious surface,
the effects on vegetation and habitat from changes in hydrology are

expected to be similar to the 4-Lane Alternative.
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I:I 4-L ane Permanent Footprint
Park Within 1/4 mile of Project Area

Cover Type Effects for the 4-Lane Alternative

Parks and Other Protected Areas

Temporary shading of existing vegetation
Permanent shading of existing vegetation

- Permanent removal of existing vegetation
*Permanent removal of existing vegetation would occur in

areas where the roadway or associated facility is at-grade.

Shading effects would occur where the roadway or

associated facility is elevated.

Open Water

I:I Temporary shading
- Permanent shading

Urban Maxtrix

- Permanent shading of existing vegetation
*Permanent removal of existing vegetation within Urban Matrix
would also occur within the permanent footprintarea. These

areas are not assigned a color but can be inferred from the
aerial photo.

NOTES: Piledriving would occur in all elevated roadway areas.

Source: City of Seattle (2003) GIS Data (aerial photo and
parks). Horizontal datum for all layers is NAD83(91), vertical
datum for layers is NAVD88.
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I:I 6-Lane Permanent Footprint

Park Within 1/4 mile of Project Area

Cover Types Effects for the 6-L ane Alternative

Parks and Other Protected Areas

Temporary shading of existing vegetation
Permanent shading of existing vegetation
- Permanent removal of existing vegetation

*Permanent removal of existing vegetation would occur in
areas where the roadway or associated facility is at-grade.
Shading effects would occur where the roadway or
associated facility is elevated.

Open Water

|:| Temporary shading
- Permanent shading

Urban Matrix

- Permanent shading of existing vegetation
*Permanent removal of existing vegetation within Urban Matrix
would also occur within the permanent footprintarea. These

areas are not assigned a color but can be inferred from the
aerial photo.

NOTES: Piledriving would occur in all elevated roadway areas.

Source: City of Seattle (2003) GIS Data (aerial photo and
parks). Horizontal datum for all layers is NAD83(91), vertical
datum for layers is NAVD88.
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How would changes in water quality affect wildlife?

No Build Alternative
Under the Continued Operation Scenario, the quality of stormwater

runoff could decline due to the anticipated increased roadway traffic
over time. (See Appendix T, Water Resources Discipline Report, for more
detailed information on anticipated effects of the alternatives on water
quality.) Reduction in water quality could increase contaminant levels
in wetlands and aquatic areas where wildlife (e.g., waterfowl and great
blue herons) forage on plants, invertebrates, and fish. Depending on
overall pollutant levels, the health and fecundity of some animals could
be reduced.

Under the Catastrophic Failure Scenario, reduction in traffic on SR 520
in the Eastside project area would reduce pollutant loading, which
would have potential benefits to wildlife. However, vehicles would be
rerouted to other areas, where pollutant loading would increase. The
effects on wildlife would depend on the existing contaminant levels

and stormwater treatment in those areas of increased traffic.

4-Lane and 6-Lane Alternatives
Both the 4-Lane and 6-Lane Alternatives would treat stormwater runoff

in the Eastside project area. Sediment loads in roadway runoff would
be reduced in all basins of the Eastside project area. Metals loading
would increase or decrease depending on the individual basin. Effects
on water quality within specific basins can be found in the Appendix T,
Water Resources Discipline Report. Whether changes in water quality
would be substantial enough to affect survivorship and fecundity of

individual animals is unknown.

What types of wildlife disturbances would occur as aresult of the
project?

No Build Alternative

Under the Continued Operation Scenario, no changes in disturbance to
wildlife would occur. Under the Catastrophic Failure Scenario, the loss
of the Evergreen Point Bridge would reduce traffic and disturbance in
the Eastside project area. However, because of the existing relatively
poor habitat quality adjacent to SR 520 in the Eastside project area and
the presence of mostly urban-adapted species, a reduction in noise

levels is expected to have a negligible effect.
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Under the Catastrophic Failure Scenario, traffic increases would occur
in other areas because vehicles would have to use alternative routes.
Depending on the routes chosen and existing noise levels, habitat, and
wildlife use in those areas, increased traffic could increase disturbance
to wildlife.

4-Lane Alternative
Under the 4-Lane Alternative, noise levels would be lower than

existing conditions because of the sound walls that would be installed
along both sides of the roadway. Consequently, disturbance to wildlife
is expected to be slightly lower than existing conditions. In most
Eastside areas, the wildlife species are adapted to an urban
environment, so small reductions in noise disturbance would likely
have a negligible effect on them. However, in areas of higher quality
habitat, such as Wetherill Park, the reduction in noise levels because of
an adjacent sound wall could result in greater wildlife use, particularly

for birds that are more sensitive to noise.

6-Lane Alternative
Like the 4-Lane Alternative, the 6-Lane Alternative would include

sound walls in the Eastside project area. Consequently, highway noise
levels from the 6-Lane Alternative would be similar to the 4-Lane
Alternative, and the effect of highway disturbance on wildlife would

also be similar.

How would the project affect barriers and obstructions to animal
movement?

No Build Alternative
Under both the Continued Operation and Catastrophic Failure

scenarios, wildlife movement under the highway at the stream
crossings in the Eastside project area would remain severely impeded
because of undersized culverts. Fencing and other existing roadside
barriers would also remain as barriers to movement of terrestrial
wildlife.

4-Lane Alternative
The 4-Lane Alternative would replace or retrofit three culverts with

larger pipes or bottomless culverts at highway stream crossings. These
wider, and possibly bottomless, culverts would increase the likelihood
of terrestrial animal passage across the highway. Actual wildlife
passage through the wider culverts would depend on the size and

behavior of individual wildlife species. Species most likely to benefit
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include small mammals like raccoons, opossums, and possibly
squirrels. The culverts likely would not be sized to allow for passage of
large mammals such as deer. Under the 4-Lane Alternative, fencing
along the bicycle/pedestrian trail and sound walls would create more
barriers to animal movement than exist today, but would also protect
them from being hit on the roadway. Lids over the highway may serve

as corridors for wildlife movement across the roadway.

6-Lane Alternative
The 6-Lane Alternative would replace or retrofit up to four more

culverts than the 4-Lane Alternative. Similar to the 4-Lane Alternative,
the culverts would be wider than the existing culverts. Compared to
the 4-Lane Alternative, however, each of the new or retrofitted culverts
would be longer and the additional culvert length may impede wildlife
passage. Barriers to animal movement from fencing and sound walls
under the 6-Lane Alternative would be similar to the 4-Lane
Alternative. The 6-Lane Alternative would also include lids that
wildlife may use to cross SR 520.

How would the project permanently affect federally listed species
and federal species of concern?

No Build Alternative
One federally listed species (the bald eagle) occurs in the Eastside

project area; no federal species of concern are known to occur. Under
the Continued Operation Scenario, bald eagle use of the Eastside
project area would remain unaffected. Because bald eagles use Lake
Washington and shoreline habitats that are generally 1,000 feet or more
from SR 520 in the Eastside project area, reduction of traffic on the
highway under the Catastrophic Failure Scenario is not expected to
affect bald eagles. Under this scenario, noise levels in other areas

would increase because of additional traffic.

4-Lane Alternative
One bald eagle nesting territory, the Hunts Point nesting territory,

occurs in the Eastside project area. The two Hunts Point nest sites are
900 feet and 2,400 feet, respectively, from the roadway, and the
foraging territory for the Hunts Point eagles is over 1,000 feet from the
proposed 4-Lane Alternative alignment. Highway noise at these
distances is expected to be obscured by other ambient noise. For these
reasons, no effects on the Hunts Point bald eagles are expected. The
vicinity along the roadway does not provide habitat for wintering bald
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eagles, and consequently no permanent effects on wintering eagles

would occur in this area.

6-Lane Alternative
For the same reasons as the 4-Lane Alternative, operation of the

highway under the 6-Lane Alternative would not affect bald eagles.

How would the project permanently affect state-listed or other
state priority species?

No Build Alternative

State-listed or state-priority species that are known or expected to occur
in the Eastside project area include the great blue heron, wood duck,
band-tailed pigeon, and pileated woodpecker. Under the Continued
Operation Scenario, no highway-related changes in disturbance or

habitat would occur; consequently, these species would not be affected.

Under the Catastrophic Failure Scenario, the loss of the Evergreen
Point Bridge and associated vehicle traffic on SR 520 would result in
reduced noise disturbance in areas adjacent to the roadway. However,
these areas do not provide suitable habitat for great blue herons or
pileated woodpeckers. Consequently, these species would not be
affected by noise reduction in the area. Under this scenario, traffic
would increase in other areas because vehicles would have to use
alternative routes. Depending on the routes chosen and existing noise
levels, habitat, and wildlife use in those areas, increased traffic could
result in increased disturbance to state-listed and state-priority species.

4-Lane and 6-Lane Alternatives
Vegetation on the Eastside would not be removed in areas that provide

habitat for state-listed and priority species. In areas where suitable
habitat for these species is located near the highway (e.g., Wetherill
Park), a decrease in noise levels under the build alternatives would

slightly reduce noise disturbance to these species.

How would the project permanently affect other species of special
interest that occur in the project area?

No Build Alternative
The existing red-tailed hawk nest near Yarrow Bay is approximately

900 feet from the roadway alignment; disturbance to the hawks would

remain insignificant under the Continued Operation Scenario.
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The reduction in traffic on SR 520 in the Eastside project area under the
Catastrophic Failure Scenario would also not affect the nest site
because of its distance from the roadway. Under the Catastrophic
Failure Scenario, increased traffic would occur in other areas because
vehicles would have to use alternative routes. Depending on the routes
chosen and existing noise levels, habitat, and wildlife use in those
areas, increased traffic could result in increased disturbance to other

species of special interest.

4-Lane and 6-Lane Alternatives
Because the red-tailed hawk nest is approximately 900 feet from the

roadway, there would be no measurable difference in noise levels
between existing conditions and the build alternatives. Neither the
4-Lane nor the 6-Lane Alternative would remove large trees that
provide suitable hawk nest sites.

How would project construction temporarily
affect habitat and associated wildlife species?

Construction activity could temporarily affect habitat and/or wildlife

through:

o Disturbance from noise and associated construction activity
o Temporary vegetation effects
o Water quality effects

The likelihood and anticipated magnitude of these three types of
temporary effects are described further below. Note that because there
would be no construction under the No Build Alternative, this
alternative would have no temporary effects on vegetation and
wildlife.

Seattle and Lake Washington

How would noise and associated construction activity affect
wildlife?

4-Lane Alternative

Noise and associated construction activity can disturb wildlife. The
degree of disturbance would depend on noise level, timing, duration,
and the sensitivity of the individual species. In general, most area
wildlife are adapted to urban conditions and highway noise. However,
loud construction activities could temporarily displace some animals or

prevent them from using adjacent habitats. In extreme cases, birds
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could abandon their nests in response to noise disturbance. Noise
disturbances from construction in the Seattle project area would occur
over approximately 4 years under the 4-Lane Alternative. In the
discussion that follows, the terms “construction noise” and “general
construction” refer to the use of all heavy equipment, except pile
driving. Operation of barges is considered a part of the general
construction activities. Pile driving is discussed separately because of

the much greater noise levels that this activity would create.

Average noise levels near wildlife habitat along SR 520 (i.e., within
100 feet) would rise from the current levels (60 to low 70s decibels on
an A-weighted scale [dBA], depending on the location) to a maximum
of 94 dBA during general construction of the new road surface. Noise
levels would decrease with distance from the construction area, and in
most cases, noise levels at distances of 750 to 1,000 feet would be the

existing ambient noise, not the construction noise.

Pile driving in the Portage Bay and the Washington Park Arboretum
areas is anticipated to raise noise levels to a maximum of 105 dBA

50 feet from the pile driver. Noise levels would decrease with distance
from pile driving. At 500 feet, anticipated noise levels from the pile
driver would range from approximately 80 to 95 dBA, and at 1,000 feet,
noise levels would range from approximately 72 to 92 dBA (Minor
pers. comm. 2004). See Appendix M, Noise Discipline Report, for more
details on construction noise.

Lighting associated with nighttime highway construction could also
disturb wildlife. Disturbance is expected to be greatest in areas where
existing light levels are relatively low and in areas with minimal
vegetation or other structures to block the light. Nighttime light levels
could cause loafing waterfowl on Lake Washington, including
cormorants that use the piers near the Washington Park Arboretum, to
be displaced to areas away from the disturbance.

6-Lane Alternative
The 6-Lane Alternative would have the same type of construction

activities as the 4-Lane Alternative, but would last longer and require
more pile driving than the 4-Lane Alternative. Construction in the
Seattle project area would occur over approximately 5 years for the
6-Lane Alternative. For these reasons, overall disturbance to wildlife

from construction would be greater under the 6-Lane Alternative.
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How would temporary vegetation clearing and shading affect
wildlife and habitat?

4-Lane Alternative
In the Seattle project area, construction of temporary work bridges,

platforms, and a detour bridge under the 4-Lane Alternative would
affect approximately 5.3 acres of vegetation (most of which is wetland)
from clearing or shading (Exhibit 61). Some tree and shrub clearing
along the shoreline could expose these areas to increased erosion. Most
of the affected shoreline is not highly exposed to wave action from
boats using the Montlake Cut, so the effects would be low. WSDOT
would revegetate the affected areas and stabilize any exposed shoreline

areas to offset adverse effects.

Although the temporary structures would be in place for only a
relatively short time in Portage Bay (28 months) and adjacent to the
west approach to the Evergreen Point Bridge (41 months), and shaded
and cleared areas would be revegetated after construction, the effects of
construction activity on wetlands in the Arboretum would be evident
for several years. Lacustrine wetlands would revert to preconstruction
conditions relatively quickly. Trees, shrubs, and emergent plants in the
palustrine wetlands would take time to reestablish, which could affect
wildlife habitat and the hydrologic functions of the wetlands.
However, because of the small area affected and the temporary nature
of the effect, these changes in vegetation would have a minimal effect
on wildlife’s use of the broader area.

6-Lane Alternative
In the Seattle project area, construction of temporary work bridges,

platforms, and a detour bridge under the 6-Lane Alternative would
create a shading effect on approximately 3.9 acres of vegetation (mostly
wetland) (Exhibit 61). Like the 4-Lane Alternative, some vegetation

would be cleared in these shaded areas, but the effects would be less.
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Exhibit 61. Acres of Temporary Clearing or Shading, by Cover Type and Alternative in the
Seattle Project Area

Area, Cover Type, and
Habitat Type? 4-Lane Alternative 6-Lane Alternative

Parks and Other Protected Areas

Deciduous and/or Coniferous Trees 0.68 0.73
Shrub/Grass 0.05 0.05
Wetland 0.88 0.90
Total 1.61 1.68

Open water®
Wetland 2.28 1.83

Urban Matrix

Deciduous and/or Coniferous Trees 0.11 0.09
Shrub/Grass 0.92 0.11
Wetland 0.40 0.17
Total 1.43 0.37
Total for Seattle Project Area 5.32° 3.88°

Note: Affected areas were calculated using GPS data gathered in the field, aerial photography,
National Wetland Inventory Maps, and local wetland inventories. Affected areas are based on
preliminary design information and are subject to change. No temporary effects on vegetation would
occur under the No Build Alternative.

#The Lake Washington project area contains only open water habitats that lack wetland vegetation,
and therefore effects to vegetation would not occur in these areas. No temporary effect on vegetation
would occur in the Eastside project area for either action alternative.

*The Open Water cover type contains wetlands as well as solely open water areas that lack wetland
vegetation. Because vegetation removal is not relevant to these nonwetland, open water areas, their
acreages are not displayed in this exhibit.

‘Within the shaded area, some vegetation would be cleared to install the temporary bridge column
supports.

How would wildlife be affected by temporary effects on water
quality?

4-Lane Alternative

The 4-Lane Alternative could affect wildlife and habitat through
construction-related water quality effects. Specific effects that could
occur include:

o Effects on foraging waterfowl and other aquatic birds from
disturbing deep-water sediments (and causing clouding of water
that could obscure prey of waterfowl and other aquatic birds)

through pile driving and other in-water work

o Destruction of Pacific treefrog eggs through sedimentation
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» Poisoning or otherwise injuring waterfowl, beavers, and other
aquatic wildlife through spills of oil, gasoline, concrete, and other

toxic substances

Measures to avoid or minimize these effects would include using
erosion control barriers and implementing other best management
practices (BMPs).

6-Lane Alternative
The 6-Lane Alternative would have the same effect on water quality in

Seattle and Lake Washington as the 4-Lane Alternative; however, the
magnitude of potential effect would be greater because there would be
more construction occurring over a longer period of time. As long as
BMPs are followed and toxic substances are not spilled or released, no
major water quality effects on wildlife are expected during

construction.

How would the project temporarily affect federally listed species
and federal species of concern?

4-Lane Alternative
Vegetation clearing associated with temporary bridges could involve

removing several large trees near the Washington Park Arboretum.
These trees provide potential eagle nesting and perching sites.
However, most of the suitable nesting and perching trees are located
outside the project area and would not be affected.

Noise from general construction activities and pile driving (which
would occur throughout the eagle nesting season for up to 4 years
under the 4-Lane Alternative) could affect both nesting and foraging
eagles, particularly the eagles that occupy the Broadmoor nesting
territory. The effects of construction noise on nesting and foraging bald
eagles in urban environments have not been well-studied. However, at
Discovery Park in Seattle, nest monitoring over 8 years indicated that
construction noise that was approximately 1,300 feet away did not
adversely affect bald eagles at their nest site. Construction equipment
used for the wastewater treatment plant in Discovery Park was similar
to the equipment that is planned for general construction activities for
the proposed project. Consequently, noise levels generated from
general construction activities of the project would be similar to noise
levels generated from the Discovery Park project. However, pile
driving was not a part of construction activities at Discovery Park
(Parametrix 1996).
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The foraging area for the Broadmoor eagle pair includes the area along
Lake Washington where construction activities and pile driving would
occur, and the pair’s three nest sites are approximately 900 feet to
1,500 feet from construction and pile driving areas. The eagles are
expected to avoid foraging in the immediate vicinity of construction
and pile driving. However, remaining foraging habitat within the

eagles’ territory is expected to provide sufficient prey for the birds.

Because eagles are more sensitive to noise at their nest site than in their
foraging areas, the Broadmoor eagles at their nest site could be
affected. General construction noise (from construction activities
excluding pile driving) is not expected to affect the Broadmoor eagles
at their nest site, as noise at distances greater than 750 to 1,000 feet from
the construction area would be dominated by existing ambient, not
construction, noise. However, the louder noises created by pile driving
could adversely affect the nesting activity of the Broadmoor eagle pair.
USFWS considers pile driving within 1 mile of an eagle nest site as
having the potential to adversely affect eagles.

Comparing existing noise levels at the Broadmoor eagles’ nest sites to
anticipated noise levels from pile driving helps to determine how pile
driving would affect the eagles. Based on model output, and assuming
that hollow metal piles would be used for the temporary bridge, noise
levels from pile driving could range from approximately 74 to 93 dBA
at the closest Broadmoor eagle nest (approximately 900 feet from the
nearest pile driving). These noise level ranges are based on a maximum
pile driving noise of 105 dBA at 50 feet, with a 3.0 to 7.5 dBA reduction
per doubling of distance. Existing noise levels near the Broadmoor

eagle nest are in the upper 50s to mid 60s dBA.

At the next closest Broadmoor eagle nest site (approximately 1,250 feet
from the nearest pile driving), noise levels from pile driving would
range from 70 to 91 dBA. At the farthest Broadmoor eagle nest site
(approximately 1,500 feet from the nearest pile driving), noise levels
would range from 69 to 90 dBA. It is important to note that these model
results provide general ranges of anticipated noise levels. Actual noise
levels from pile driving would vary considerably from pile to pile,
depending on the pile size, ground type, and ground cover reduction
(Minor 2004, pers. comm.).

Because of the anticipated disturbance of the Broadmoor eagles, the
4-Lane Alternative could affect the nesting success of the eagle pair.

Effects could occur over multiple years, given the approximately 4-year
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schedule for construction activities in this area. However, the pair also
has demonstrated a tolerance to noise and urban conditions; it is also
possible that the pair would be only negligibly affected by

construction, with no effects on their nest success.

Construction activities could affect wintering bald eagles that forage in
the Seattle and Lake Washington project areas. However, wintering
eagles are not restricted by a need to remain near their nest sites, and
the birds are expected to be able to move to other foraging areas
outside of the construction and pile driving areas. Because of this,
overall effects on wintering eagles are expected to be negligible.

Construction noise and pile driving may affect foraging peregrine
falcons at Portage Bay. The birds would likely avoid portions of the bay
near construction and pile driving activities. However, other foraging
habitat that the birds are known to use (such as Union Bay) would

remain, and overall effects on the birds are expected to be negligible.

6-Lane Alternative
The 6-Lane Alternative would have the same type of construction

activities as the 4-Lane Alternative but would last up to 5 years. The
distances between the pile driving locations and the Broadmoor eagle
nest sites would be very similar to the 4-Lane Alternative, and
anticipated noise levels at the nest sites from pile driving would be
virtually identical. However, the 6-Lane Alternative would be built
over a longer period of time in this area and would require more pile
driving, increasing the possible effect on the nesting success of the
Broadmoor eagle pair. Disturbance to foraging peregrine falcons and
wintering bald eagles would also be slightly greater under the 6-Lane
Alternative, but because of the availability of other unaffected habitat,
overall effects on peregrine falcons and wintering bald eagles are
expected to be negligible.

How would the project temporarily affect other state-listed or other
state priority species?

4-Lane Alternative

Noise from construction activities and pile driving is expected to
temporarily displace state-listed and priority species (i.e., western
grebe, common loon, great blue heron, hooded merganser, wood duck,
and pileated woodpecker). None of these species are known to nest in
the Seattle or Lake Washington project areas; consequently,

construction disturbance would not affect nesting success for these
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species. If nesting band-tailed pigeons are present near construction
and pile-driving activities, disturbance could affect the birds’ nesting

success and cause possible nest abandonment.

6-Lane Alternative
The 6-Lane Alternative would have the same type of effects on state-

listed and other priority species as the 4-Lane Alternative, but the
duration of disturbance would be longer in the Seattle project area.

Eastside

How would noise and associated construction activity affect
wildlife?

4-Lane Alternative

Under the 4-Lane Alternative, construction in the Eastside project area
would occur over approximately 3 years. Effects from general
construction activities would be similar to Seattle and Lake
Washington. Depending on the animal or bird, the level of noise, and
the timing and duration of construction, effects could range from no
effect, to temporary displacement of an animal to less noisy areas, to
bird nest abandonment.

No pile driving would occur in the Eastside project area. Because pile
driving is louder than other construction activities, wildlife disturbance
from construction noise in the Eastside project area would not extend
as far from the roadway as it would in the Seattle and Lake

Washington project areas.

6-Lane Alternative
Construction noise levels under the 6-Lane Alternative would be

similar to the 4-Lane Alternative, except that construction would occur
over a longer period of time (approximately 3 1/2 years). The longer
construction period would have a greater overall effect on wildlife.

How would temporary vegetation clearing and shading affect
wildlife and habitat?

4-Lane and 6-Lane Alternatives
Temporary clearing of vegetation or shading would not occur in the

Eastside project area.
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How would wildlife be affected by temporary effects on water
quality?

4-Lane and 6-Lane Alternatives
Potential construction-related water quality effects in the Eastside
project area under the build alternatives would be the same as

described for the Seattle and Lake Washington project areas.

How would the project temporarily affect federally listed species
and federal species of concern?

4-Lane and 6-Lane Alternatives
Construction effects on eagles at the Hunts Point nesting territory are

expected to be negligible under the 4-Lane and 6-Lane Alternatives.
The two Hunts Point nest sites are 900 feet and 2,400 feet, respectively,
from the construction area; no pile driving would occur within 1 mile
of these nests. In addition, the foraging territory for the Hunts Point
eagles is over 1,000 feet from project construction areas. The vicinity of
the roadway in the Eastside project area does not provide habitat for
wintering bald eagles, and consequently no temporary effects on
wintering eagles would occur here.

How would the project temporarily affect other state-listed or other
state priority species?

4-Lane and 6-Lane Alternatives

Noise from construction activities could affect a small great blue heron
rookery located at Yarrow Bay, approximately 500 to 600 feet from the
construction area. The birds forage along Yarrow Bay, farther away
from the project alignment than their nesting area. Pile driving would
not occur within 1 mile of the nest site, and peak noise levels from
construction activities would be only about 5 dBA above the existing
noise levels. For these reasons, temporary construction effects on

nesting great blue herons are not expected.

No band-tailed pigeon nests are known to occur in the Eastside project
area. If band-tailed pigeons are present near construction activities,
disturbance could affect the birds” nesting success and cause possible

nest abandonment.

The pileated woodpecker may also use forested habitats in the Eastside
project area. However, the fragmented nature and relatively young age
of tree cover in the vicinity makes it unlikely that the birds are there. If

pileated woodpeckers forage near the roadway, construction could
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displace the birds to undisturbed habitats. Given the low anticipated
use by the birds and relatively small area of effect, the likelihood of

displacement is expected to be low.

How would the project temporarily affect other species of special
interest in the Eastside project area?

4-Lane Alternative
A red-tailed hawk nest near Yarrow Bay is approximately 900 feet from

the project construction area. Suitable foraging habitat is generally
located farther from the project construction area. Construction noise
and pile driving are not expected to affect the hawks because (1) noise
at distances greater than 750 to 1,000 feet from the construction area
would be dominated by existing ambient, not construction, noise; and
(2) pile driving would not occur within 1 mile of the nest site.

6-Lane Alternative
Under the 6-Lane Alternative, the distance of the red-tailed hawk nest

site and foraging areas from construction activities would be
approximately the same as under the 4-Lane Alternative.
Consequently, construction effects are not expected to affect red-tailed

hawks under the 6-Lane Alternative.

How would the alternatives differ in their effects
on habitat and wildlife?

Exhibit 62 summarizes the differences in permanent effects on habitat
and wildlife among the three alternatives. The 4-Lane and 6-Lane
Alternatives would generally affect wildlife and habitat in similar
ways. However, there are relatively small differences in the amount of
vegetation clearing/shading and habitat loss and in improvements to
wildlife passage through culverts.

Construction noise levels and distance of construction areas from bald
eagle, heron, and red-tailed hawk nest sites and other sensitive habitats
are very similar between the build alternatives. However, because the
6-Lane Alternative would have more construction over a longer period
than the 4-Lane Alternative, noise disturbance effects on wildlife would
be greater. Because of the longer construction period, risk of wildlife
effects from spills of oil, gasoline, or other toxic substances would be
greater under the 6-Lane Alternative. Other minor differences between
the build alternatives would not result in differential temporary effects
to wildlife.
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Exhibit 62. Summary of Permanent Effects on Wildlife and Habitat, by Alternative

Type of Permanent Effect

Vegetation/Habitat

Loss and Shading

No change.

If the bridge were
to fail, reduction
in shading could
increase
vegetation
growth and
habitat quality in
some areas.

Loss of wildlife
habitat area and
quality, most
notably to
wetlands and
other higher-
quality habitats
within Parks and
Other Protected
Areas.

Greater loss of
wildlife habitat
area and quality
than the 4-Lane
Alternative.

Changes in Aquatic
Wildlife Health from
Change in Water
Quality

Disturbance from

Highway Operations

No Build Alternative

Changes in

Barriers to Animal

Movement

Continued Operation Scenario

Possible decline in
aquatic wildlife health in
basins over time with
deterioration of water
quality because of
increasing traffic load.

No change.

No change.

Catastrophic Failure Scenario

Failure of the bridges
would affect the health
of aquatic wildlife,
depending on the
rerouted traffic
patterns.

Possible improvement
to aquatic wildlife
health in basins where
improved stormwater
treatment enhances
water quality.

Similar to 4-Lane
Alternative.

Reduced disturbance
in project area, but
potential increased
disturbance in other
areas.

4-Lane Alternative

Reduced noise
compared to existing
conditions.

6-Lane Alternative

Similar to 4-Lane
Alternative and less
than existing
conditions.

Reduction in flight
obstructions for
birds.

More elevated
roadway could
have some effect
(both positive and
negative) on
foraging birds.
Improvement in
stream crossings in
Eastside project
area, relative to
existing conditions.

Same as 4-Lane
Alternative, but
additional areas of
improved stream
crossings in the
Eastside project
area. However,
longer culvert
length under 6-
Lane may hinder
wildlife use,
compared to the
4-Lane Alternative.

Effects to Federally
Listed Species
(bald eagle)

No change.

Reduced disturbance
to bald eagles in
project area, but
potential increased
disturbance in other
areas.

Disturbance from
highway traffic
slightly less than
under existing
conditions. Some
loss of potential nest
and perch trees
around Washington
Park Arboretum.

Similar to 6-Lane
Alternative.
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Wildlife and Habitat Mitigation

What has been done to avoid or minimize
negative effects to wildlife and wildlife habitat?

Measures to avoid or minimize effects on wildlife and habitat include

the following:

o Limiting construction to a relatively small area immediately

adjacent to the existing roadway, to minimize vegetation clearing.

» Following BMPs and other safety measures to minimize erosion
and sedimentation and to minimize the risk of spilling

contaminants.
o Replanting temporary affected areas with native vegetation.

e Planting native shade-tolerant vegetation in areas under the

elevated roadway and ramps, where feasible and practical.

o Improving culverts relative to existing conditions, to increase the
likelihood that terrestrial animals would be able to pass under the
highway at creek crossings.

e Minimizing pile driving near the Broadmoor eagle pair nest site
during the early part of the bald eagle nesting season, when the
birds are most sensitive to disturbance. The bald eagle nesting

period is January 1 to August 15.

e Avoiding or minimizing effects on the beaver lodge near Foster
Island, during construction, if possible. Its proximity to the
proposed bridge columns and construction piles may preclude its

avoidance.

How could the project compensate for
unavoidable negative effects on wildlife or wildlife
habitat?

The project could result in unavoidable negative effects on the
Broadmoor bald eagle pair. To compensate for this negative effect, the
project could consider purchasing and/or protecting shoreline habitat
or other habitat in the vicinity of Lake Washington that provides

existing suitable large trees for potential eagle nest sites. If sites with

“~
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suitable trees cannot be identified, WSDOT could undertake restoration

or enhancement of habitats that would support eagles.

Unavoidable negative effects would also occur at wetlands. As
discussed in detail in the Wetlands section of this report, wetlands
would be replaced to achieve no net loss of habitat or function.
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Attachment 1

Description of Water Bodies Outside the Project
Area

This attachment describes water bodies located outside the project
area containing fish resources that may be potentially affected by the
project.

Cedar River

The Cedar River is the largest tributary to Lake Washington,
providing about 53 percent of the surface flow into the lake. It
discharges at the south end of the lake near Renton. It provides

21.5 miles of mainstream salmon habitat up to the Landsburg
pipeline crossing, and another 17.5 miles of potential habitat
upstream to a natural migration barrier at Lower Cedar Falls.
Although the Cedar River would not be directly affected by any
alternatives considered in the SR 520 Bridge Replacement and HOV

Project, the salmon resources of this river could be affected.

The Cedar River drains an area of about 66 square miles downstream
from the City of Seattle diversion dam at Landsburg in southeastern
King County (King County 1993). Upstream of Landsburg, the
watershed covers approximately 84 square miles. Mean annual
discharge to Lake Washington at Renton is 638 cubic feet per second
(cfs), with mean monthly ranges of 183 to 1,118 cfs. Generally the

water quality of the river meets salmon requirements.

The Cedar River supports a substantial population of Chinook
salmon, which are part of the Puget Sound Chinook salmon
evolutionarily significant unit (ESU) listed under the Endangered
Species Act (ESA) as threatened. Juvenile Chinook salmon produced
in the Cedar River migrate downstream into Lake Washington from
late winter through May. The early migrants, which are about 1 inch
in size, move into Lake Washington shortly after emergence from the
gravel. The later migrants undergo extended rearing in the Cedar
River, growing to a substantial size of about 2 inches before
migrating into and through Lake Washington.

Sockeye salmon are also produced in the Cedar River. These fish
comprise the majority of the sockeye that rear in Lake Washington.
The Cedar River also produces coho salmon, steelhead trout,
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cutthroat trout, native char, and mountain whitefish, which migrate
or may migrate into and through Lake Washington.

Coal Creek

Coal Creek is a 7-mile-long stream draining to Lake Washington just
south of the I-90 East Channel Bridge. The stream drains a former
mining area that is now developed primarily as single-family
residences. Some commercial and multifamily development is also
present in the watershed. Coho and sockeye salmon are reported to
reproduce in Coal Creek (Williams et al. 1975, King County and

25 Authors 2001). Other resident salmonids (cutthroat and rainbow
trout) are also expected to occur in the stream.

Juanita Creek

Juanita Creek is a small, 14-mile-long stream draining the north
Kirkland area to Juanita Bay in Lake Washington. Land use in the
Juanita Creek watershed is predominantly single-family residences
with some light commercial development. Juanita Creek supports
spawning and early rearing by coho and sockeye salmon that rear in
Lake Washington. Cutthroat and rainbow trout most likely reside in

Juanita Creek.

Sammamish River

The Sammamish River basin watershed covers 150 square miles. All
but 26 square miles of this area drains through Lake Sammamish or
Bear Creek (King County 1993). The Sammamish River was
historically a broad, densely vegetated wetland of slow-moving
water (called Sammamish Slough) that meandered through forests
between Lake Washington and Lake Sammamish (Stickney and
McDonald 1977). After completion of the Montlake Cut, the lower
elevation of Lake Washington caused the Sammamish Slough to gain
velocity. Around 1916, the U. S. Army Corps of Engineers (the Corps)
straightened and widened the slough into a distinct channel. In the
mid-1930s, the Corps dredged the river and began a maintenance
program to restrict vegetation growth along its banks. In the 1960s
the Corps began a project, sponsored by King County, to dredge,
straighten, and fill the channel meanders to protect agricultural lands
from spring floods (KCSWM 1993). Currently, the Sammamish River
flows north (approximately 13.8 miles) in a relatively straight,
uniform, U-shaped channel along much of its length (Williams et al.
1975).
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Land use adjacent to the river is a combination of urban, residential,
and agricultural uses. Small tributaries to the Sammamish River
include Swamp Creek, North Creek, and Little Bear Creek. The main
tributary, Bear Creek, enters the Sammamish River just north
(downstream) of SR 520 in Redmond.

Warm water discharges from Lake Sammamish, exacerbated by
limited shade along the river corridor, allow summer water
temperatures to approach a critically high range for coldwater fish
species. Water quality is further degraded by discharges from small
tributaries and stormwater outfalls that contribute fine sediment and
pollutants commonly associated with agricultural, urban, and

suburban development.

The Sammamish River is inhabited by a variety of resident fish that
move freely between the river, Lake Washington, and Lake
Sammamish. The river provides a migratory corridor for
anadromous salmon produced in each of its tributaries, as well as
those produced in Lake Sammamish tributaries. Young Chinook
salmon, coho, and steelhead migrate downstream through the
Sammamish River from late winter through early summer. Adult
salmon migrate upstream from early summer through autumn.
Migrating adult salmon may stay in local pockets of cooler water
within the Sammamish River for prolonged periods of days to weeks
before migrating into Lake Sammamish or tributaries such as Bear
Creek.

Bear Creek

Bear Creek basin, north of Lake Sammamish, covers approximately
51 square miles. Land use is predominantly urban residential and
commercial (King County 1990a). Bear Creek is a small stream with a
mean annual flow of 19 to 33 cfs. The downstream reach of Bear
Creek is located in Redmond. This reach was historically straightened
and dredged by the Corps. Recent restoration of a portion of the
channel has enhanced in-stream habitat and geomorphology in this
reach.

King County has designated the lower reaches of Bear Creek as a
Regionally Significant Resource Area because of its excellent habitat
and water quality; it is also one of the most productive salmon
spawning streams in the Puget Sound basin. Although Bear Creek
has excellent water quality, it has been degraded by commercial,
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industrial, and dairy operations (King County 1990a). The most
common sources of degradation are increases in sediment loads and
high-flow bank erosion in Lower Bear Creek (King County 1990a).

Currently, Bear Creek and its tributaries support populations of
salmon, including Chinook, coho, sockeye, and kokanee salmon;
steelhead and rainbow trout; and coastal cutthroat trout (Williams et
al. 1975, WDF et al. 1993, WDFW 1998, Kerwin 2001). Productivity in
Bear Creek has been much reduced from historic levels (Schultz and
Students 1935, Ostergaard 1998). Habitat degradation has reduced or
eliminated fish spawning in the area crossed by SR 520, but the creek
still serves as an important migration corridor and also provides

important rearing habitat.

Lake Sammamish Watershed

The Lake Sammamish watershed includes Lake Sammamish,
Issaquah Creek, and a number of other small tributaries. Although
none of these features are directly crossed by the project, they are
important because they support populations of anadromous fish that
use the project area for certain life stages.

Lake Sammamish

Lake Sammamish, with a surface area of approximately 4,900 acres, is
one of the largest lakes in the Puget Sound basin (King County
1994a). The lake receives flow primarily from Issaquah Creek and
discharges north through the Sammamish River to Lake Washington,
Lake Union, and Puget Sound. Lake Sammamish also has numerous
small tributaries, which are not discussed in this evaluation.

Flow through Lake Sammamish flushes the lake approximately every
2 years (King County 2001). Most of the watershed is located within
the King County Urban Growth Boundary and is (or will be)
developed with high-density residential and commercial land uses
(King County 1994b).

Lake Sammamish serves as a rearing environment and migratory
pathway for both resident and anadromous salmon, with Chinook,
coho, sockeye, and kokanee salmon; steelhead; and coastal cutthroat
trout likely to be found in the lake and its tributaries (King County
1990b, Pfeifer 1992). Subpopulations of Lake Washington sockeye
and kokanee spawn along the shorelines. Although actual spawner
numbers are unknown, shore spawning populations have been
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declining in recent years. Lake Sammamish is listed as a King County
Sensitive Lake because numerous water quality studies over the last
30 years have suggested that the lake is sensitive to phosphorus
loading, which reduces dissolved oxygen (King County 1990b, 1995).
Rapid and intense development has degraded the hydrology and
water quality in Lake Sammamish and the numerous creeks that
drain into the lake (King County 1990b).

Issaquah Creek

The Issaquah Creek watershed is approximately 55 square miles. The
17-mile-long stream originates in forested rural areas of eastern King
County, with high-gradient headwaters on Tiger Mountain (King
County 1994c). The small streams converge to form the mainstem of
Issaquah Creek, which flows north through the substantially
urbanized area of Issaquah to discharge at the south end of Lake
Sammamish.

Land use in the basin is a combination of commercial forestry, farms,
and urban development (King County 1994c). Land within the
watershed is rapidly being developed for commercial uses.
Sedimentation and flooding are common in the lower reaches of
Issaquah Creek and are expected to worsen as development in the
upper basin continues (King County 1994c).

Issaquah Creek produces most of the anadromous salmon migrating
into and through Lake Sammamish — steelhead, rainbow, and
cutthroat trout, as well as both wild and hatchery Chinook, coho, and
sockeye salmon.
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Attachment 2

Salmon in the Lake Washington Watershed

The following descriptions provide life history information for
salmon produced in the Lake Washington watershed.

Chinook Salmon (Oncorhynchus tshawytscha)

Lake Washington Chinook salmon are a part of the Puget Sound
evolutionarily significant unit (ESU) of Chinook salmon listed as
threatened under the Endangered Species Act (ESA) (NMFS 1998,
1999). Puget Sound Chinook salmon characteristically return to their
natal streams (the streams where they were hatched) and spawn
there at 3 or 4 years of age. Chinook salmon reproducing in the Lake
Washington watershed are summer/fall run fish that have an ocean-
type life cycle. Ocean-type fish commonly migrate to the ocean
during the first 2 to 6 months of life following emergence from the
spawning gravel. Chinook salmon runs passing through Lake
Washington include runs to the Cedar River, to Bear Creek via the
Sammamish River, to Issaquah Creek, and to several other small
streams. Adults from each of these runs migrate through the Lake
Washington Ship Canal and into Lake Washington before reaching
their spawning rivers and creeks.

The timing of adult Chinook salmon migrations through Lake
Washington is similar to that of other fall Chinook salmon stocks in
south Puget Sound (Warner and Fresh 1999). Adult Chinook salmon
first arrive at the Hiram M. Chittenden Locks (Ballard Locks) in mid-
June, peak in mid-to-late August, and are generally through the locks
by early October. The total run of naturally spawning Chinook
salmon in WRIA 8 is smaller than the hatchery-produced run and is
destined primarily for the Cedar River, Bear Creek, Issaquah Creek,
and Kelsey Creek on the eastern side of Lake Washington. The
number of hatchery-produced fish that stray and naturally spawn is
unknown.

Although natural spawning of Chinook salmon in Lake Washington
was reported once (Roberson 1967), it is unlikely that a lake-
spawning population still occurs in the lake. Generally, Chinook
salmon have not been found to spawn along lake shorelines. Most
Chinook salmon populations spawn in larger (third- or fourth-order)
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streams, including rivers and major tributaries of rivers (Bjornn and
Reiser 1991).

Juvenile Chinook salmon that have just emerged from the gravel are
known as fry. Using Cedar River Chinook salmon as an example, the
fry emerge from the gravel in late winter to early spring and begin
migrating downstream by at least mid-January, continuing through
until at least early July (Warner and Fresh 1999). It appears that many
of the fry migrate from the Cedar River to Lake Washington shortly
after emergence. These fry subsequently rear along Lake Washington
shorelines in very shallow water (3 feet deep or less) with
unvegetated sandy substrate (Tabor et al. 2003). Some of the fry rear
within the river for several months before migrating into and
through Lake Washington in late May and June.

Juvenile Chinook salmon entering Lake Washington are commonly
either fry that migrate to the lake shortly following their emergence
from the spawning gravel of tributaries, or as fingerlings after several
months of rearing in their natal streams. The small (30 to 40
millimeters [mm]) fry appear to migrate slowly along the shorelines
in very shallow water (less than 1 meter) and rear in sandy-gravel
beach portions of the shoreline (Tabor and Pisakowski 2002, Tabor et
al. 2003). Information available from other locations supports these
observations of young Chinook salmon in lentic (still water)
environments such as lakes or ponds. In Lake Sammamish,
aggregations of juvenile hatchery Chinook salmon (and coho) have
been observed in surface waters extending from the shoreline to
nearshore areas overlying relatively deep water (Pflug pers. comm.
2000).

Most juvenile ocean-type Chinook salmon migrate to marine water
during their first year of life. This appears to be true for Lake
Washington watershed Chinook salmon, although a substantial
number may rear within Lake Washington for 1 or more years. It has
been determined that 24 percent reared for 2 years in Lake
Washington, and 1 percent for 3 years (Buckley 1963). Less than

1 percent of Chinook salmon reared for 4 or 5 years in Lake
Washington before migrating to marine water.

Young Chinook salmon migrate from Lake Washington to Puget
Sound through the Lake Washington Ship Canal and Lake Union in
very shallow water along the shorelines (Tabor and Pisakowski 2002).
Some young Chinook salmon may enter this area early in the spring
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to rear along the shorelines, as they do in Lake Washington. Little is
known about the amount of time Chinook salmon spend in the Lake
Washington Ship Canal.

Tabor et al. (2003) determined that young Chinook salmon fry in
Lake Washington, the Lake Washington Ship Canal, and Lake
Sammamish use primarily sand and gravel substrates in very shallow
water. The numbers of Chinook salmon along riprap and bulkhead
shorelines were much lower. Tabor et al. (2003) and Pisakowski and
Tabor (2000) observed that young Chinook salmon concentrated in
very shallow water at depths of about 1.3 feet. Chinook salmon form
loose feeding aggregations near the surface during the day, but
separate and remain inactive near the bottom at night. The smaller
Chinook salmon use woody debris in the lake for cover when they
first enter the lake environment, but later, as their size increases, they
show no preference for woody debris. Young Chinook salmon are
often found near but not under overwater structures. The juvenile
Chinook salmon remain within these shallow water habitats from
March through mid-May. After mid-May, the young Chinook salmon
move away to deeper water or migrate out of the lake system.

The timing of juvenile Chinook salmon migrants through the Ballard
Locks appears to be from mid-May through July (Goetz et al. 1998,
Johnson et al. 1999). Although peak emigration appears to be in June,
juvenile Chinook salmon are present in the system through at least
July (Fresh pers. comm. 2000). Timing of Chinook salmon migration
is later than that of sockeye salmon, the most abundant salmon
migrating through the locks.

Bull Trout (Salvelinus confluentus)

The distribution of bull trout in the Lake Washington watershed is
uncertain. They are classified by the WDFW as char that may be
either native bull trout or introduced Dolly Varden (S. malma). The
two species are similar enough in appearance that field identification
is difficult even for most fishery biologists. Therefore, WDFW has
combined information on their status and distribution into a common
inventory (WDFW 1998). All char observed in the watershed are
assumed to be bull trout; however, there have been few reported
sightings.

Bull trout exhibit multiple life history strategies, commonly occupy
patchy distributions, and are associated with cool water and complex
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habitats. The four recognized life history forms include resident
(nonmigratory), adfluvial (lake rearing), fluvial (migratory stream
and river rearing), and anadromous (saltwater migratory) fish. Bull
trout produced within the Lake Washington basin are part of the
Coastal-Puget Sound population segment. This population segment
is unique because it is thought to contain the only anadromous forms
of bull trout within the coterminous United States (USFWS 1998a). In
June 1998, the U.S. Fish and Wildlife Service (USFWS) proposed
listing bull trout in the Coastal-Puget Sound distinct population
segment (DPS) as threatened under the ESA (USFWS 1998a); since
then, they have issued a final ruling determining a threatened status
for bull trout (USFWS 1999). The status of the migratory (adfluvial,
fluvial, and anadromous) life history forms is of greatest concern
throughout most of the bull trout range. Most of the remaining
populations in some areas may be largely composed of resident bull
trout (Leary et al. 1991, Williams and Mullan 1992).

Resident bull trout spend their entire lives in fresh water, while
anadromous forms live in tributary streams for 2 or 3 years before
migrating to estuaries as smolts (sexually immature migrating
salmon) (Wydoski and Whitney 1979). Char are generally longer-
lived than salmon, with bull trout up to 12 years old having been
identified in Washington (Brown 1994). Migratory bull trout typically
move downstream in the summer and often congregate in large slow
pools to feed (Bjornn 1991). As bull trout grow, they tend to prey
primarily on fish (Bjornn 1991). After entering Puget Sound, the diet
of anadromous char includes smelt, herring, and juvenile salmon
(Brown 1994).

Bull trout are found in a variety of habitats, including lakes,
reservoirs, large rivers, and small streams, but primarily inhabit
colder streams (Rieman and McIntyre 1993). Habitat components that
influence bull trout distribution and abundance include temperature,
cover, channel form and stability, valley form, spawning and rearing
substrates, and migratory corridors (Rieman and McIntyre 1993;
USFWS 1998b). Migratory bull trout move between many habitats
during their life cycle, while the nonmigratory form maintains a
relatively small home range, typically completing its life cycle in
small headwater streams.

Bull trout are believed to be restricted in their spawning distribution
by water temperature. Locally, fluvial and anadromous bull trout
spawn from late September to early November, depending on
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location, with spawning typically beginning when stream
temperatures fall below 45°F (WDFW Mill Creek file records). Stream
temperature directly affects embryo survival (Goetz 1989).
Emergence occurs from early April through May (Bjornn 1991,
Rieman and McIntyre 1993). Bull trout fry are often found in shallow
backwater areas of streams that contain woody debris. Fry are
bottom dwellers and may occupy interstitial spaces in the streambed
(Brown 1994).

Bull trout are widely distributed across their range, but that
distribution tends to be very patchy (Rieman and McIntyre 1993).
This is true even in pristine environments (Rieman and McIntyre
1993). Bull trout have been extirpated from many of the large rivers
within their historical range and exist primarily as isolated
headwater populations. Their decline has been attributed to habitat
degradation, blockage of migratory corridors by dams, poor water
quality, the introduction of nonnative species, and the effects of past

fisheries management practices (USFWS 1998a).

Historically, bull trout were probably well-distributed throughout
the central Puget Sound region (Goetz 1994); however, information
regarding the current distribution of bull trout in the Lake
Washington basin is meager. Spawning populations occur in Chester
Morse Lake in the Cedar River basin, where cool water meets
spawning requirements, but they have not been confirmed in the
lower Cedar River, Lake Washington, Lake Sammamish, or their
tributaries (WDFW 1998; USFWS 1998a). These water bodies have

recently been proposed as critical habitat for bull trout (USFWS 2004).

On the Cedar River, the Chester Morse resident population likely
produces a few individuals that pass downstream from the dam to
become isolated from the main population, but there have been few
other reports of native char in the Lake Washington basin (USFWS
1998a). A total of one to several native char have been observed in
Issaquah Creek , the Ballard Locks, or Lake Washington (Bradbury
and Pfeifer 1992; USFWS 1998a) in the past 20 years. These fish likely
originated in other basins and were foraging within the Lake
Washington system, or they are isolated individuals that have moved
downstream from the Chester Morse resident population. No char
have been reported recently in Lake Sammamish (WDFW 1998).

Water characteristics within much of the Lake Washington basin are

not appropriate for char throughout the entire year, which limits bull
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trout populations. Historical conditions in the basin, aside from the
upper Cedar River, are not likely to have met bull trout spawning
temperature requirements. Furthermore, the bull trout incubation
period requires a sediment-free environment, which is commonly
absent in the highly urbanized streams of the Lake Washington
system, including those along the project corridor.

Coho Salmon (Oncorhynchus kisutch)

Coho salmon are discussed in this report because they have been
identified as a species of concern by the National Oceanic and
Atmospheric Administration (NOAA) Fisheries. The status of the
Puget Sound /Strait of Georgia ESU was previously determined to
warrant further consideration for federal ESA listing because of
concerns about current genetic, environmental, and habitat
conditions (NMFS 1995).

Factors identified as potentially deleterious to Puget Sound coho
stocks include high harvest rates, extensive habitat degradation,
unfavorable ocean conditions, and declines in adult size (Weitkamp
et al. 1995).

Coho reproduce in many Lake Washington watershed tributaries and
migrate through Lake Washington. They typically follow a stream-
type life cycle, rearing in fresh water into their second year of life
before migrating to estuaries during the late spring (Wydoski and
Whitney 1979, Sandercock 1991). Smolts migrate to and rear in the
marine environment into their third year of life before returning to
fresh water to spawn. Adult Lake Washington coho enter fresh water
from mid-September to mid-November and spawn from late October
through late February (Williams et al. 1975, WDF et al. 1993). Adult
coho spawn in a variety of habitats and use substrates from fine
gravel to cobbles in waters less than 3 feet deep. Coho salmon usually
spend about 2 weeks on the spawning grounds from the time of their
arrival until their death (Sandercock 1991).

The length of incubation depends on temperature, but coho embryos
commonly hatch after about 6 to 8 weeks in the gravel and may rear
in the gravel for an additional 2 to 4 weeks before emergence
(Wydoski and Whitney 1979, Groot and Margolis 1991). Following
emergence, coho fry feed on terrestrial and aquatic insects, usually

maintaining distinct feeding territories during daylight hours.
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Typically, coho smolts emigrate with increased spring flows between
mid-April and mid-July, with peak migration in May. Some young
coho remain within their natal tributary for a full year before
migrating downstream, while others migrate to downstream areas

for a portion of their freshwater rearing.

Juvenile coho migrate out of the Lake Washington system rapidly
over a relatively short period of time in the late spring. Figure 1
shows the timing of juvenile coho at various points in their
downstream migration from tributaries through Lake Washington to
Puget Sound.
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Figure 1. Migration Timing of Juvenile Coho Salmon in the Lake Washington System
Provided by Fred Goetz, USACE, Seattle District

The most productive rearing areas for coho tend to be small streams
with abundant slow water habitats, such as pools (Wydoski and
Whitney 1979, Sandercock 1991, Bisson et al. 1988). Access to deep
pools and cover in the form of woody debris or undercut banks
increases winter survival of coho rearing in streams. During winter
coho commonly seek refuge in ponds and small tributaries to avoid
being flushed downstream during extreme high-flow events
(Cederholm and Scarlett 1982, Peterson 1982). Woody debris is also
important because it provides cover, food, and substrate for many
aquatic insects that are prey for rearing coho.

Sockeye-Kokanee Salmon (Oncorhynchus nerka)

Both the sockeye (anadromous form) and the kokanee
(nonanadromous form) of Oncorhynchus nerka are present in the Lake
Washington watershed. Sockeye juveniles generally migrate to sea in
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the spring of their second year of life after rearing for 1 or 2 years in
Lake Washington. They grow to maturity in the Pacific Ocean, and
migrate back through the Lake Washington Ship Canal and Lake
Washington to their natal streams to spawn in the autumn. Sockeye
differ from other anadromous salmon because the young commonly
rear in lakes rather than in streams before migrating to marine
habitats.

Anadromous sockeye were introduced into the Lake Washington
watershed from the Baker River Stock between 1937 and 1945
(Hendry et al. 2000). Sockeye in Bear Creek (Cottage Creek) appear to
be native, while sockeye spawning in the Cedar River, Issaquah
Creek, and the beaches of Lake Washington are from introduced
stock (Hendry et al. 1996). In the Lake Washington watershed,
anadromous sockeye reproduce in the Cedar River system and south
Lake Washington.

Migration of sockeye smolts from Lake Washington through the Lake
Washington Ship Canal to marine waters occurs primarily in the late
spring over a period of about 50 to 60 days (Figure 2). Sockeye fry
emerge from the gravel and migrate into Lake Washington from
January through late May, where they rear for approximately 1 year
(Woodey 1966). Juveniles are pelagic in Lake Washington, feeding
primarily on zooplankton before migrating to Puget Sound the
following May (Woodey 1972).

In Lake Washington, juvenile sockeye feed intensively during the
afternoon through dusk in the summer and autumn months (Doble
and Eggers 1978). Their diet consists exclusively of zooplankton
(passively floating microscopic animals). During the winter, a high
percentage of juveniles do not feed.

Anadromous sockeye salmon are commonly much larger (up to twice
as long) than the nonanadromous kokanee, largely because of
differences in productivity between the marine and lake
environments (Foerster 1968, Wood and Foote 1990). Except for their
smaller size, kokanee resemble anadromous sockeye in appearance
and bright spawning coloration (Burgner 1991). Kokanee spawn
either in streams or along lake shorelines, and spawning is generally
segregated from sockeye spawning by time and location. Kokanee
remain in fresh water their entire life, rearing in lakes until maturity
and then returning to spawn in their natal streams (Ricker 1938,
Vernon 1957, McCart 1970).
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Figure 2. Migration timing of juvenile sockeye salmon, Lake Washington system
(provided by Fred Goetz, USACE, Seattle District)

Both native and introduced kokanee occur in the watershed. Kokanee
rear primarily in Lake Sammamish and reproduce in the lake’s
tributaries. The sockeye and kokanee populations of the Lake
Washington watershed may not be closely related. Kokanee exist in
lakes with and without anadromous sockeye runs. Burgner (1991)
indicated that Lake Washington and Lake Sammamish contain native

kokanee populations and no native anadromous sockeye runs.

The principal food of kokanee is similar to that of young anadromous
sockeye (i.e., zooplankton and insects). Therefore, the potential exists
for intraspecific competition in lakes where both anadromous
sockeye and kokanee are present.

In Lake Sammamish, kokanee mature around 4 years of age (a range
of 3 to 5 years). At least two races occur in Lake Sammamish, based
on spawn timing. Early-run kokanee in Issaquah Creek are native,
while kokanee in other tributaries to Lake Sammamish and the
Sammamish River are believed to be nonnative, based on their later-
run timing (Ostergaard et al. 1995). Early-run fish currently spawn
predominantly in Issaquah Creek from late July to early September.
Late-run fish spawn from late September or early October through
December.

Before development of the railroad along Lake Sammamish, many of
the lake’s east shore tributaries supported kokanee spawners (King
County DNR 2000). Ostergaard (1996) described eight creeks along
the east and south shores of Lake Sammamish that historically
supported native early-run kokanee. The numbers of returning
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spawners in these streams have decreased substantially over the past
two decades (King County DNR 2000).

Neither anadromous sockeye nor kokanee in the Lake Washington
basin have federal status under the ESA. A smaller early-run
spawning population has prompted a petition to USFWS for an
emergency listing of the stock for protection under the ESA, although
USFWS has not listed kokanee stock.

Chum Salmon (Oncorhynchus keta)

Chum salmon migrate to the marine environment immediately after
emergence (Salo 1991). Therefore, chum are typically found in
streams that drain directly to salt water. No stocks of chum are
present in the Lake Washington/Sammamish watershed (WDF et al.
1993). Small numbers of chum are typically seen in midwinter
ascending the Ballard Locks fishway at the west end of the Lake
Washington Ship Canal, but their ultimate fate within the basin is
unknown.

Rainbow/Steelhead Trout (Oncorhynchus mykiss)

Resident rainbow trout are the nonmigratory form of steelhead and
have a similar life cycle to the steelhead, except they do not spend a
portion of their lives in the marine environment. Spawning occurs
primarily at gravel riffles in tributary streams in early spring after
adults move upstream from a lake or larger stream. Egg and alevin
incubation extends from early spring to early summer, with fry
emergence occurring into midsummer. Fry gradually disperse in the
rearing stream, often with a net movement downstream to a larger
river or lake, although some larger juveniles and adults remain in
larger tributaries such as Issaquah Creek or Bear Creek. Resident

rainbow trout reach maturity in 2 to 3 years.

Rainbow trout are native to the Lake Washington basin, but are not
abundant in Lake Washington or Lake Sammamish (Bradbury and
Pfeifer 1992). The resident, nonmigratory form of the species occurs
in both lakes and streams upstream of natural and manmade
migratory blockages. Their origins in headwater above migratory
barriers are obscure, but are likely the result of past access or
historical stocking.

Winter-run steelhead are native to the larger tributaries of the
Sammamish River and Lake Sammamish, notably Issaquah Creek,
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but have been greatly reduced in abundance in recent years.
Adfluvial or resident rainbow spawn and rear in Big Bear Creek.

Cutthroat Trout (Salmo clarki)

Cutthroat trout occur in both anadromous and nonanadromous
(adfluvial) forms. Lake Washington cutthroat appear to be a
nonanadromous coastal stock, spawning in nearly all of the
tributaries and rearing in either the larger tributaries or Lakes

Washington and Sammamish.

Cutthroat commonly spawn in small streams where larger
anadromous salmon do not find adequate habitat (Trotter 1989).
Spawning commonly occurs from March through May in shallow
riffles. Embryos develop in the gravel for 4 to 7 weeks before
hatching (Pauley et al. 1989). Newly hatched fry rear in the gravel for
about 2 weeks before emerging. Fry immediately move to low-
velocity habitats with good overhead cover such as stream margins,
side channels, and backwaters (Heggenes et al. 1991). Cutthroat trout
and coho salmon fry tend to occur in the same habitats, where they
may compete for resources. Cutthroat may migrate within streams
during their first year of life, and migrate to lakes for additional
rearing during their second and third years. Cutthroat mature in their
fourth to sixth year of life, but may migrate back to natal streams
prior to sexual maturation. Cutthroat are strong competitors with
coho salmon of the same size (Sabo and Pauley 1997); however, coho
frequently emerge earlier than cutthroat and at a larger size, giving
them a competitive advantage. Subadult and adult cutthroat prey on
smaller fish, including other salmon such as sockeye in Lake
Washington (Beauchamp et al. 1992).
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LISTED AND PROPOSED ENDANGERED AND THREATENED SPECIES AND
CRITICAL HABITAT; CANDIDATE SPECIES; AND SPECIES OF CONCERN
IN WESTERN WASHINGTON
AS PREPARED BY
THE U.S. FISH AND WILDLIFE SERVICE
WESTERN WASHINGTON FISH AND WILDLIFE OFFICE

(Revised April 8, 2004)

KING COUNTY

LISTED

Wintering bald eagles (Haliaeetus leucocephalus) occur in the county. Wintering activities
occur from October 31 through March 31.

There are five bald eagle communal winter night roosts located in the county.

There are two bald eagle wintering concentrations located in the county along the
Skykomish-Beckler-Tye Rivers and Foss River.

There are 38 bald eagle nesting territories located in the county. Nesting activities occur from
about January 1 through August 15.

Bull trout (Salvelinus confluentus) occur in the county.

Canada lynx (Lynx canadensis) may occur in the county.

Gray wolves (Canis lupus) may occur in the county.

Grizzly bears (Ursus arctos = U. a. horribilis) may occur in the county.

Marbled murrelets (Brachyramphus marmoratus) occur in the county. Nesting murrelets occur
from April 1 through September 15.

Northern spotted owls (Strix occidentalis caurina) occur in the county throughout the year.

Major concerns that should be addressed in your Biological Assessment of project impacts to
listed species include:

1. Level of use of the project area by listed species.

2. Effect of the project on listed species' primary food stocks, prey species, and foraging
areas in all areas influenced by the project.

3. Impacts from project activities and implementation (e.g., increased noise levels,
increased human activity and/or access, loss or degradation of habitat) that may result
in disturbance to listed species and/or their avoidance of the project area.

Arenaria paludicola (marsh sandwort) may occur in the county.

Castilleja levisecta (golden paintbrush) may occur in the county.
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1. Major concerns that should be addressed in a Biological Assessment of listed plant

species include:
2. Distribution of taxon in project vicinity.

3. Disturbance (trampling, uprooting, collecting, etc.) of individual plants and loss of
habitat.

Changes in hydrology where taxon is found.
DESIGNATED

Critical habitat for the northern spotted owl has been designated in King County.
Critical habitat for the marbled murrelet has been designated in King County.

PROPOSED
None
CANDIDATE

Pacific fisher (Martes pennanti pacifica)
Yellow-billed cuckoo (Coccyzus americanus)

SPECIES OF CONCERN

Beller's ground beetle (Agonum belleri)

California wolverine (Gulo gulo luteus)

Cascades frog (Rana cascadae)

Hatch's click beetle (Eanus hatchi)

Larch Mountain salamander (Plethodon larselli)
Long-eared myotis (Myotis evotis)

Long-legged myotis (Myotis volans)

Northern goshawk (Accipiter gentilis)

Northern sea otter (Enhydra lutris kenyoni)
Northwestern pond turtle (Emys (= Clemmys) marmorata marmorata)
Olive-sided flycatcher (Contopus cooperi)

Pacific lamprey (Lampetra tridentata)

Pacific Townsend'’s big-eared bat (Corynorhinus townsendii townsendii)
Peregrine falcon (Falco peregrinus)

River lamprey (Lampetra ayresi)

Tailed frog (Ascaphus truei)

Valley silverspot (butterfly) (Speyeria zerene bremeri)
Western toad (Bufo boreas)

Aster curtus (white-top aster)

Botrychium pedunculosum (stalked moonwort)
Cimicifuga elata (tall bugbane)
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